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31.05.2017

Registrar
National Electric Power Regulatory Authority

NEPRATower, Ataturk Avenue (East), Sector G-5/1
Islamabad, Pakistan.

SUBJECT: APPLICATION FOR GRANT OF GENERATION LICENCE

I, Brigadier (Retired) Tariq Izaz, 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.

I 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. I 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.

Brigadier zaz
Chief Operating 0 fleer

Lakeside Energy (Private) Limited



" .

APPLICATION FOR THE GRANT OF A
GENERATION LICENSE

UNDER SECTION 15 OF THE ACT AND
REGULATION 3OF THE AMP REGULATIONS

1. NEPRA's Participation in the Process

1.1. 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 01' operate a generation
facility.

(2) An application for the grant of a license f01' a generation facility shall
specify-

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

(ii) the location of the qeneration facilitu; and

(iii) the expected life of the qeneration faciliti;"

1.2. 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.

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

2. Introduction of the Applicant/Sponsor

2.1. 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
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documents, other pertinent details of the Applicant and description of the Project
are annexed herewith as Annex- A hereto.

Pmject Sponsors

2.2. 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,

2·3· 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 major
customers include: Levi's, GAP, Next, ,JCPenny and Jordache. Alkararn 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. Alkararn'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 .

3. 111eProject Overview

3.1 Project Company

3.1.1 The Company is developing its Project under the NEPRA Upfront Tariff regime.
The Letter Of Intent (the "LOI") 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



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

3.2 Issuance of "Letter of Intent"

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

3.2.2 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:

c.
d.

Wind resources assess men t;
Geo technical investigation;
Digital topographic map;
Initial environmental examination; and
Grid interconnection study.

a.
b.

e.

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

4. Power Purchaser

.'

The electricity generated from this Project would be supplied to NTDCjCPPAG
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 .

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

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



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.

•

5.3. 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 km from Port Qasirn. The wind
farm Project is located in .Ihimpir, 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:

•
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5-4. 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. 'I11esite is easily accessible through
metallic roads. The ground is hard and rocky; the subsurface soil also includes clay
and silt.

5·5· 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 .

S. NtJ, Latlturle ' ..:'''.~i:1 ~. .'LtJt1gUud~, '.
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• 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 lOS-160m. There is little
vegetation at the wind farm site.

Topographical and Geological Conditions at Project Site

Topographic conditions

111eProject site is on a plain area at an elevation of lOS-160m, which is general1y
flat, but a bit higher on the northwest and lower on the southeast side. The
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landform at wind farm sites is mainly of pediment and the vegetation there is less
developed .

.Geological condition~

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 wrG is a high-rise structure, it
has a high gravity center and should sustain high loads, large horizontal wind force
and overturning moments. WfGs 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 tzokrn. 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.

6. Qnerations & 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.oMWCIIA Wind Turbines
at 80m 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 issuance 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.

7.1. 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 ofTechnology

8.1. The proposed wind farm contains 25 Games G114-2.0MW ellA 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 P90 probability of
exceedance. The project construction time line will be around 15 months after
issuance of Notice to Proceed (NfP). 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



•

(a) Rotor

,------ --_._-
(i) Number of Blades
(ii) Rotor Diameter

.__ ---_ .._-------------
(iii) Swept Area
(iv)

._--_._._'._ .._---_._.
Power Regulation

---.------
(v) Cut-in wind speed

----'.-
(vi) Cut-out wind speed

-- ._-_---__ ._---_._----_.-----_,._
(vii) Survival wind speed

--,--------------._.,_--------

(b) Blades

3
114m

10207 IIl2
Combination of blade -pitCb-

angle adjustment, and
generator I converter

torque control.
- --_._-_ ..•..__ .__ .._-------_----------_ ..__ ..__ ._._

3 mls- --------_ ..__ --_----------_ --- __ ... ---_"._--,._----,_---
25m/s-_ -_._-----------------_._-_ .._----

59.5 mls (Maximum 3 sec)

(i)
(ij:-) --

-----_---------- ---------------------- __ .. __ ._ .._----
Blade Length

.. -------MateIial--------- ..- Composite material
reinforced with fiberglass

through resin infusion
technology.-_._---_"-------------------------------- _._-----------_._--_._---_._ ..._._-----_ .._-

(c) Gearbox

(i) Typ

(ii) Gearr
(iii) Main shaft

e

56m

3 combined stages: 1stage
planetary, 2 parallel shift

atio
bearing

gears .
._-'--_'-,--'--'--- _,._-,'.' _-_-,_-,_--------_ .._ .._-,...._'_ .._--'

1:128·5_._--_._---------_.-._-,-_.-,-----
Cast shaft

(d) Generator

(i). Nominal Power

(ii). Voltage

2070 (kW)

690V

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

(iv). Degree of Protection IP54 Turbine - IP21 Ring Body



C
---I'---~--M-ain Shaft: Cone-C~;TIar,--Higll-Sp-ee-.d-Sh-aft-: -Fl-exibTe---
ouplng . .

coupling,~,_v. .· __~_. .,._, ,_ ..._.,_. . ._."._"_" __ .__ ... ,__ "__ '_ ...,, ._,._. __ .__

Power factor 0.95
___ ---L- .. .. .._.. ... . ..__ ._..._._. ..__.._._._._.

(v).

(vi).

(i).

(e) Control System

Type

(ii).

(iii).

Scope of monitoring

Automatic or manually controlled.

Remote monitoring of different parameters, e.g.
temperature sensors, pitch parameters, speed,

generator torque, wind speed and direction, etc.
I-----~---------.-----.- --.-.-..-.-.--.--------------.---.-- ----..----.-..- ..-- - - - ------.------.-

Recording

• -------'-._---_._----_. __ ._-

Production data, event list, long and short-term
trends

(0 Brake----- ._---_._-- --,_._-_. --,_,--_ .._--_--_._-------,_--_._--,--------- ...._._-----_._._. __ ._._---_ .....-'---.- ...-".,

(i). Design Mechanical brakes

e;

(ii).

(iii).

Operational brake

Secondary brake

Other Details: ,

Aerodynamic brake achieved by feathering blades.

Mechanical brake on (high speed) shaft of gearbox.

,------r--......,,------.------ ..-...--.-..-------.
(I). roject Commissioning
______ ._CAnticina1e_dl__. ___ ._ __._.._

(ii).
xpected Life of the Project fror

20 Yearsommercial Operation date (COD)
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9. Health and Safety

9.1. 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" win 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.

9.2. 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 he safety
personnel in the production section, and a part- time worker for the routine safety
and health work.

• 9.3. 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.

9-4. 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 he seriously observed to preclude accidents
such as fall, fire, or electric shock.

10. Operation control of the wind turbine
10.1. 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.

10.2. To achieve this, a real time control system is used, which queries relevant data and
processes it further. The parameters are provided by WTG Manufacturer and are
adapted to the respective site. The objective is a safe and automatic operation of
the wind turbine in all situations.

10.3. 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
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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.

10.4. 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 wr 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 system 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. 90A.o into feathered position. 111erotor 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.

10.5. Sensors are installed in all systems and many components of the wind turbine.
TIley 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. 'Ibis third value is selected
such that any damage to the wind turbine can be prevented.

10.6. 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 disturbances, e.g. too high wind
speed or grid failure. In case of safety critical disturbances an emergency slop is
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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 mls
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 start.s 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:

)l> The optimum fulfillment of the grid operator feed-in regulations
)l> 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:

•
)l> Starting and stopping the individual wind turbines in a staggered sequence
)l> Active power limitation.
)l> Reactive power management.
)l> Intelligent set point distribution, i.e., the set point specified for active power

limitation, for example, is distributed among all wind turbines depending 011

the available power of the wind turbines according to defined rules.

12.Metering
12.1. 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.

12.2. The metering points to record the Mwhrs and Mvarhrs exchange between the
Complex and the Purchaser's Grid System shall be at the BV Side (132kV) of the
Power Transformer of the Complex. The project win provide a dedicated set of
current and Voltage transformers (o.2FSS & 0.2 accuracy c1ass respectively), to
feed the main metering system .• 12.3. 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 lEe 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.

•



Safety & Emergency Plans for Project
14.Fire Protection
14.1. 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.

14.2. Because the boost substation is near the town, no fire agency is set, but one fun-
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.

14.3. 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.

14-4. 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. 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.

15.3. 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.

15-4. 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. 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.

15.6. 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. 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.

16.2. 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. 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 he
responsible for On Job Training (O.JT) of the local team, which shall remain part
of the O&M and gradually take over after completion of O&M tenure.

17.2. 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.

17.3. 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.

17-4. 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:

II,
a)
b)

c)

d)
e)
D
g)

h)

i)

Procedures for operation and maintenance of the wind farm and its associated equipment.
Awareness and application of safe systems ofwork 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 (BV & 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, chemicals, insulators and gases).



j) Confined space works and requirements therein.

17.5. The Contractors shall provide or procure the provision of these training needs for
all O&M personnel in order that the O&Mservices may be performed in accordance
with the Project Agreements and Prudent Industry Practice.

18. Environmental Impact

18.1. 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" (lEE) has already been submitted to Sindh
Environmental Protection Agency (SEPA) on 3rd March 2016. Ac; 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
lEE 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 lEE during the
construction phase in order to comply with the SEPA approval, dated 31st March
2016. A copy of the lEE has shall be provided to the EPC Contractor as part of the
EPC Contract.

18.2. 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 plan t
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.

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

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

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

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

Respectfully submitted for and on behalf of the Applicant:



••--LAKESIDE
ENERGY PRIVATE LIMITED

Extract of Board Resolution Of 'Meeting Held On!22nd MaV017 at its registered office
at B-21. Block 7/8, Banglore Town Main Shaharall-e Faisal, Karachi.

I

RESOLVED that: Lakeside Energy (Pvt.) Limited (the "Company") shall apply for Generation License in
respect of the Company's 50 MW power plant located at Ihlrnptr, Sindh (the "Project"), and in relation

thereto, sign all requisite documentation, pay all applicable fees and undertake all other necessary and
,
Iancillary 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 Iza~ S/O lzaz 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 thereto. represent before and provide any

information required by the NEPRA in relation to the Gene,ration 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 the NEPRA in respect of the Generation License

Application.
,

RESOLVEDFURTHER, that resolution was duly passed by the Board of Directors of Lakeside Energy (Pvt.)

Limited in their meeting held on 22-May-2017, for which the 'quorum of directors was present.
i
I

RESOLVEDCERTIFIED, that the said resolution has not been rescinded and is in operation and that this is

a true copy thereof.

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

IN WITNESS WHEREOF, I as company secretary have set lllY hand as such secretary and affixed the

corporate seal of the Company, thif nnd day of May 2017.

?~
--~-------------
Saqib Riaz

Director
Min
Company Secretary

B-21 Block 7/8 Banglore Town, Main Shahrah-e-Faisal, Karachi-Pokistan
Tel: (92-21) 34310631-2, 34543181-2 Fax: (92-21) 34310630
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THE NATIONAL ELECTRIC POWER REGUlI\WRY AUHlORITY

AFFIDAVIT

i, Mr. Brigadier (kttired) Tariq izaz 5/0 Izaz Uddin Ahmed Khan, bearing CNICNo. 61101-3875959-3 being
duly authorized b I Lakeside Energy (Pvt.) Limited, hereby solemnly affirm and declare 011 oath that the
contents of the accompanying application of Lakeside Energy (Pvt.) Limited for generation license,
including all attached documents--in-support, are true and correct to the best of my knowledge and belief
and that nothing has been concealed.

(.i. ,
DEPONENT

• 5ignat ure: -----,J..Lt--"'I---

Name: Brigadier ( et
Dated: 22nd May, 2017

13 MAY20"



VAKAlATNAMA

I, Brigadier (Retired) Tariq lzaz, 5/0 Izaz Uddin Ahmed Khan, bearing CNIC No. 61101-3875959-3,

hereby appoint and constitute Mr. NADIR ALTAF, Mr. HASEEB RAO AND Ms. MICHElLE SHAHID

of MIS 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: nnd May, 2017

Lakeside Energy {Pvt.} Limited

ACCEPTED

RIAA Barker Gillette

68 NAZIMUDDIN ROAD, F-8/4

ISLAMABAD

UAN: 1ll-LAWYER



!

A004638

SECUPITIES AND EXCHANGE COMMISSION OF PAKISTA~\j

COMPANY REGISTRATION OFFICE, KARACHI

CERTIFICATE OF INCORPORATION

[Under section 32 of the Companies Ordinance, 1984 (XLVII of I (84)J

Corporate Universal Identification No. ~2U89~_1l

I hereby certify that LAKESIDE EN"ERGY (PV1~.L!Jl\lITE.Q is this day

incorporated under the Companies Ordinance, 1984 (XLVII of 1984) and that the
I

company is limited by shares.

Given tinder my hand at KaG!.chi this )'wenty Seco!!~. clay of September, Two

J'llOuJl!lld and EoutJeel!.

Incorporation fee Rs l'LQ_l)_O/= only

(Sidney Custodio Pereirll)'··
Joint Registrar of Companies

Karachi



THE COMPANIES ORDINANCE, 1984

(PRIVATE COMPANY LIMITED BY SHARES)

Memorandum of Association of

Lakeside Energy (Private) Limited

1. The name of the company is "LAKESIDE ENER(~Y (PRIVATE) LIMITED" (the
"Company").

Il. The Registered Office of the Company will be situated III the province of Sindh,
Pakistan.

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

l. To carryon, 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 ubject to requisite
approvals from concemed authorities. ?>,~~~'l?'S* Compa,?;~.., ~

2. To locate, finance, set-up, develop, own, ~re~ <t~. net, design,
equip, operate, use, manage and maintain M ies I power1_·_
plants (including but not limited to wind, cc ~~Mi~~Y. a@ r any other
means), power grid station, transforming, swit c, . n, s transmission
facilities, cables, overhead lines, sub-stations, ~:~~Pt~~~,.~.tN.j{l't1~tunnels, cable
bridges, link boxes, heat pumps, plant and equ~nt for combined heat and
power schemes, offices, computer centers, shops, depots, factories, workshops,
plants, warehouses and other storage facilities, together with all machinery,
equipment, cables, wires, lines, accumulators, and worles ancillary to the aforesaid
anywhere in Pakistan and to do all such acts, deeds ancl 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, maintainers, 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, equiprnents,
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.
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4. To construct, acquire and maintain roads, bridges, rail sidings, pipelines and
storage facilities for water, petroleum products, natural gas, oil and other
substances, water desalination and treatment plants, and such other works as may
be required for all or any of the above purposes.

5. To carry ou the business of electrical engineers, electricians, engineers,
consultants, agents, suppliers of services and manufacturers of electrical plant,
machinery, and general! y 10 install, acquire, execute, provide, operate and
maintain all necessary plant, machinery, equipment, cables, wires, accumulators,
lamps, exchanges, telephones, and apparatus and to provide any services related or
incidental thereto.

6. To import, export, buy, sell, hire or deal in plant, machinery, equipment, cables,
wires, accumulators, lamps, exchanges, 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 lise of electricity or electrical currents or
force.

7. To buy, sell, import, export, hire, manufacture, deal in and tum 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.

8. To enter into least: and hire purchase agreements and contracts and other deeds
and instruments for attainment of the objects contained therein and to assign and
transfer the same for consideration.

9. To purchase, take ill exchange or on lease, rent, occupy or otherwise acquire any
lands, hereditaments 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.

10. To enter into, make, and perform contracts and arrangements of every kind and
description that may be conducive to the Company's object or 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, finn, company or
persons any rights, privileges, contracts, concessions and dispose of or tum to
account the same.



I2.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 tum to account the
same.

13. 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.

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

15. 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.

16.'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 lise any invention which may seem capable of being used for any
of the purposes of the Company or the acquisition of may seem calculated-
directly or indirectly to benefit the Company, . develop or
grant licenses in respect of or otherwise tum to and rights so
acquired.

17. To acquire by concession, grant, purchase, lutely or
conditionally and either solely or jointly buildings,
machinery, plants, equipment, privileges, ri patents, and
other movable and immovable property of any ~?~hpti,oH' the Company
may deem necessary or which may seem to the Company capable of being turned
to account, subject to any permission as required under the law.

18. To act as representatives, for any person, finn 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 tile 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. To acquire and carryon all or any part of the business or property and to
undertake any liabilities of any person, finn, association or company's possession
of property suitable for any of the purposes of the Company or carrying on any
business which this Company is authorised to carry on and in consideration for the
same, to pay cash or to issue shares of the Company.

20. 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 to the objects of this Company or the establishment or
promotion of which may be beneficial to the Company as permissible under law.

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

22. To borrow or raise money by means of loans or other legal arrangements from
local aud foreign banks, or other financial institutions, or in such manner as the
Company may think tit 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. f

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

24. 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.

26. To pay all costs, reliminary or incidental, incurred in the
stablishment of the Company and to
ir services rendered or to be rendered in
f the Company or the conduct of its

27. To pay tor 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 ill another and generally on such terms as
the Company may approve.



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

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

30. To establish and support or aid in the establishment and 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.

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

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

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

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

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

description whatsoever, enter into arbitrati

36. To procure the Company to be registered 0

outside Pakistan and to keep branch register.

38. 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.



39. 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.

40. To invest and deal with any moneys of the Company in bonds, stocks or any other
securities or such other investmentsand in such maimer as may from time to time
he 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.

41. 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.

42. To do and perform all other acts as arc incidental or conducive to the attainment
of the above objects or any of them.

43. It i_!:ldeclared 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 unlawful operation. The Company
shall not launch multilevel marketing, pyramid and ponzi schemes.

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

IV. The liability of the members is limited.

V. The authorised capital of the Company is Rs.l,OOO,OOO(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.

Nanie and Surname Father's/Husband's
(Present & Former) Name in Full
in full (in Block
Letters)

Nationality Occupation
with any
former
Nationality

Address Number of
Shares taken
by each
Subscriber

MUHAMMAD FAlAL PAKISTANI BUSINESS In-II, I (ONE)
ARSHAD r MUHAMMAD EXECUTIVE LANDHl

(4220 1·7 18I709·9)
INDUSTRIAL
AREA, ,--._----

//~- STREET NO.
KARACHt-22,
KARACHI

-- -----
SAQIB RIAl RIAl Al-IMED PAKISTANI BUSINESS B·21, BLOCK I(ONE) -----

---
.- EXECUTIVE NO. 7/8,~-..- (4220 I·0750899·5)./' BANG LORE_/'-

./
.' TOWN, MAIN

SHAHRAH-E-
FAISAL,
KARACHI

._- -----FAWAD ANWAR ANWAR KAR,EEM PAKISTANI BUSINESS nr.u. I (ONE)- EXECUTIVE LANDHI
/

. (42301 -4922551-7) INDUSTRIAL
AREA,
STREET NO.
KARACHI-22,
KARACHI

ASIF RIAZ RIAl AHMED PAKISTANI BUSINESS B:2J:Bl,OCK I (ONE)
EXEct.mVE NO. 7/8,

(4230 I-3765743- I) BANGLORE
./ TOWN, MAIN

SHAHRAH-E-
FAISAL,
KA

Dated this 19th day of September, 2014.

51:'~: '-~ir:S(:,,/}T'~:' :;i ..!;( ·;I.i~:;;:'·~:·'~··<1-""~"'·~ -'~""'.-." ~"

Oil!~ OJe"'yfsr,allO'i ,., •• "" •••. =:« '..
..if.;", ;?!N'S~~.·f:·-~'.U;'JfII:'S
Company' '7aqm(.;l/ul1 Ollke.

KalGc.'1i



THE COMPANIES ORDINANCE, 1984

(A Private Company Limited by Shares)

ARTICLES OF ASSOCIATION

OF

LAKESIDE ENERGY (PRIVATE) LIMITED

PART I - PRELIMINARY

1. 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.

2. INTERPRE'rATION

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 collectively 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
t.he Company, as the case may ~~\,;~.ed)o IJ~ ..

-: :J?,<;~
"Month aud Year" III ' .v t)W~:!~~~tl\l~m~nth and the calendar year
respectively; .§ I ~~'fA t"J\ .

~.," t ~.:~ ....

"~ember:' means the me ~~}~~~)pallY as defined in Section 2( I) (21)
of the Ordinance; ', ....,>

"Ordinance" means the Companies Ordinance, 1984 (XLVII of 1984);

"Orthnary 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)

1



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;

"SEep" 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 .

• "Sent" 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 .

• 3.

(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.

2



4. BUSINESS

The company is entitled 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 Cit such place or places anywhere rn Pakistan or
elsewhere as the Directors may deem proper or advisable from time to time.

PART ll- CAPITAL AND SHARES

5. AUTHORISED SHAnE CAPITAL

The authorized capital of the Company is the amount set out in Clause V of
the Memorandum of Association of the Company dividecl into the number of
ordinary shares of Rs.IO/- 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 mariner as may be authorized by these
Articles and subject to applicable laws.

•
6. ALLOTMENT Oil SHARES

i) 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 terms and conditions and at any such times as the Board
shall think fit. Shares may also be allotted in consideration other than cash.

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

iii) Subject to tltt: 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, i\ J' r any services rendered to the
Company in the conduct 0 '\1'b§s.u. ss .~ . y shares which may be so
allotted may ~e issued as . y. . . ...~'.... .tle~.:and if so issued, shall be
deemed to be fully paid up l§tre~. 'I!.'t:.. ; \

The share capital I)l' the '~'%~'~i:I~ml;rjL~of ordinary shares, and\ , ....... r '
subject as aforesaid the Co ~y nlafissue shares of a single class or of
different classes, but where or4_i'ilarY 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

iv)
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7. 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.

8. 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.

9. 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.

10. TRUST NOT RECOGNIZED

•
11. 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.
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PART III - CERTIFICATES

12. 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 distinguishing number (if any) of [he 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.

13. 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.lO/- 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.

•

14. ISSlJE OF NEW CERTIFICATES

14.1 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.IO/- and on such terms (if any) as to evidence and
indemnity and the payment of expenses incurred by the Company in
investigating evidence, as the Board thinks fit.

•
14.3

Where some of the shares comprised ill a share certificate are trans ferred the
old certificate shall be cancelled and a new certificate for the balance of such
shares be issued without char ~dJOIIiii'&..

~~\S\ .s~"'~
The shares arc indivisibl Jt ~..'t'person may have a share in one
share but shall be repr Crite . person towards the Company. The
shares may not be rep res S9. ~ g<?~blt( instruments.

~. ",,\. ,._, .

,w:\;:< ... '"~'
"

14.2
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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 form, or in any
usual or common form which the Directors shall approve:

] . of. . In

•
As witness our hand this Day of .
Witness: '" '"

Signature
Signature dated " Transferor. .
Full Address .

Signature Transferee
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Witness

Signature . Full Name, Fathers/Husband's name

Nationality

Full Address . Occupation and full address of transferee

17. CASES IN WHICH THE DIRECTORS SHALL REFUSE TO
REGISTER THE TRANSFER

The Directors may refuse to register any transfer 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 0 f the prov is ions 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.

18. NO TRANSFER TO AN INSOLVENT OR PERSON OF' UNSOUND
MIND

No transfer shall be made to an insolvent or person of unsound mind. •
19. TRANSMISSION OF REGISTERED SHARES

The executors, administrators, heirs 'W~g!f,i! inted under Section 80
of the O.r~inance as the case may , ~ff2"~JYi~~ber not being one of
several jomt holders shall be the _ y '.', ~1\~~J.lJzed by the Company
having any title to the shares regi lledl1 fie .of such Member. In case
of death of any olle or more of th ~i~~~.Df any shares the surv:ivor or
s~rvlvors shall be the only persons ~~l!}'le5ythe .C.ompallY as havmg any
title to or lllterest m such share. i:feYQre recogruzmg any executor, or
administrator the Board may request him/her to obtain a grant of Probate or
Letters of Administration, Successions Certificates or other legal
represeutationfs) 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 or such other legal representation(s)
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upon such terms as to indemnity or otherwise as the Board in its absolute
discretion may consider necessary.

20. 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 0f a Member in respect of the shares unless and until
he/she shall be registered as the holder thereof.

•
21. DIRECTOR MAY DECLINE TO HEGISTER 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 trans fer presented for registration.

22. CLOSURE OF REGISTER

The Company may 011 giving seven (7) days previous notice in the manlier
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 anyone time.

23. 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.

24. POWER TO INCREASE CAPITAL

PART V - ALTERATION OF CAPITAL

25. SHARES TO BE OFFERED '1'0 EXISTING lVIEMBERS

25.1 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 he made by notice specifying the number to
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which the Member is entitled and limiting a lime within which the offer if 1I01

accepted will be deemed to be declined.

25.2 1\ fter 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 RG of the
Ordinance, dispose of the same in such manner as they think most beneficial
to the Company.

26. nANKING OF NEW SHARES W[Tn TIlE 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.

• 27. REDUCTION OF SnAJU~. CAPITAL

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

28. CONSOLIDATION ANt) SlJB-OIVISJON

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

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

•
(b) Sub-divide its existing shares or any of them into shares of smaller

amount than is fixed by the Company's Memorandum of Association,
subject nevertheless, 10 the provisions of clause (d) of sub-Section (I) of
Section 92.

(c) Cancel any shares which at the date of the passing of the Ordinary
Resolution ill that behalf have not been taken or . ed to he taken by
any person.

PART VI - GENERAL

29. ANNUAL GENERAL MEETINGS

The Company shall hold in addition to <Illy other general meeting, a general
meeting as its 81lllUHI general meeting, within eighteen months from the elate
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
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than fifteen months utter the holding of its last preceding annual general
meeting.

30. EXTRAOIH}fNARY GENERAL MEETING

A II 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 may be convened hy such requisitions, as
provided by Section 159 of the Ordinance. An EGM may be held in such
places as lite Board may determine,

31. NOTICE OF MEETINGS

A II general meetings of the Company shall 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 he given in the manner provided by the Ordinance for the
general meeting, to such persons as are, under the Ordinance or the regulations
of the Company entitled to receive such notices from the Company; but the
accidental omission to give notice to, or the non-receipt of notice by, any
Member shall not invalidate the proceedings at any general meeting.

•

32. PROXIES

In every notice calling a meeting of the Company there shall appear with
reasonable prominence a statement that a Member entitled to attend and vote
is entitled to appoint a proxy to attend the vote ill his/her stead and that a
proxy need 1101 be a Member.

•33. ENTITLEMENT TO RECEIVE NOTICE AND ARRANGEMENT FOR
Ml!:E'I'lNGS

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

34. BUSINESS AT GENERAL ..~~~

All business thai is tlanSa!;.'.te.;~~I"t~.'~.'~':~'-;.-.;.~~~".'..' deemed spe~idl, and also,all
Ihal IS trausacted al all at"''\h' '.. R. §.~,,;19 ~\\h the excepuon of declanng,
a dividend, the consideration oz ' .. , Q., b!l~nce sheet and the reports of
the Di~ectors and auditor~\~e, iI1~~ors, the appointment of, and
the fixing of the remunerat~f? A;)ft~ ....ru::;liI1tor&..~.'~\:'~//~I.'Ji"i{'"v: ,/

~/sl'8J\l k~q; ./
~A'''
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35. 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 he
the quorum fit any general meeting of the Company.

36. 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, if 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 fit the sallie time and place. The quorum for any such meeting
shall remain as provided for in Article 36 above.

37. CHAIRMAN OF GENERAL MEE'ITNG

The Chairman, 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 meeting the Chairman is not present within fifteen minutes after
the time appointed for holding the meeting, or is unwilling to aef as Chairman,
the Members present whether in person or by the proxy shall choose one of
their number to be Chairman of the meeting,

38. POWER TO ADJOUHN GENERAL MEETING• 38.1 The Chairman of f1 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 another time or place. In addition the
Chairman may at any time without the consent of the meeti ~U.lll the
meeting to another time or indefinitely if it appears to the C ft'ff.4t1~"~~<:::-.'.tLr /o~i~The number of persons wishing to attend c ~b: . .• nr~~

~~c(llJlmodated ill.the placets) appointed ~or the ·i (), ,;_".l11
I he unru ly behavior 0 f OIlY person attending the tf:j ~~.J( I~' I
likely to prevent the orderly conduct of the busin ~f t""'D!lf!P'~g, !f/
An adjournment is otherwise necessary so that hll~ ~ of the me~.h' g

. . " t '11"'%'"/may be properly conducted. . ' ....:"?'rrj!!~"'", r-:

(i)

[il)

(iii)

No business shall be transacted at any adjourned meeting other than business
left unfinished at the meeting from which the ndjournment look place.
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38.2 When a meeting is adjourned for an indefinite period, the date, time and place
of the adjourned meeting shall be fixed by the Board. When a meeting is
adjourned for 6() days or more, notice of tile adjourned meeting shall be given
as in the cast: of tile original meeting. When a meeting is adjourned for more
than 14 days but less than 60 days (or for 14 days or less if the dale of the
adjoumcd meeung is fixed by the Board), notice of the day, time and place of
the adjourned meeting shall be given in the same manner as in the case of an
original meetillg and notice of the business h) be transacted at such an
adjourned meeting shall not be required. Where a meeting is adjourned for 14
days or Jess, and the date of the adjourned meeting is fixed by the Chairman of
the meeting, it shall nut be necessary to give any notice of the adjourned
meeting or of the business to be transacted at an adjourned meeting whatever
the reason for the adjournment.

39. MODE OF DECIDING QUESTIONS AT MEETINGS •At any general meeting, tI resolution put 10 the vote of the meeting shall,
unless a poll is demanded, be decided on a show of hands unless a poll is
(before or Oil lhe declaration of the result of lhe show of hands) demanded.
Unless a pull is so demanded, a declaration by the Chairman [lICIt a resolution
has, OJl a show of hands, been carried, or carried unanimously, or by a
particular majority, or lost, and an entry to that effect in the hook 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.

40. POLL

40.1 A poll may be demanded onl y in accordance wi th the provisions of Section
167 of the Ordinance. II' 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 poll shall be deemed to be the resolution of the meeting at
which the poll was demanded. •

4().2 A poll demanded on the election
adjournment shall be taken at once.

or on a question of

41.

PAIlT VU- VOTES OF MEMBERS
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42. VOTES OF MEMBERS

Subject to any rights or restrictions attached to any shares and to the
provisions of these Articles, 011 a show of hands, every Member who is present
in person shall have one vole, and on a poll, every Member present in person
or by a representative or proxy shall hove one vote for each share held by
him/her. Provided IhM in case of the election of Directors, the provisions of
Article 53 shall apply.

43. REPRESENTATION OF COIVIPANH:S OR COI1PORATJONS AT
GENERAL MEETING

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

44.' JOINT HOLDERS

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

45 . 'tHE INSTRUMENT OF PROXY• The instrument appointing 11 proxy shrill 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 appointor 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 Member. A proxy who is appointed for a
specifi.ed meeting only sha~l be calle:1 a ?pecial Proxy: A Special ~ iV:Sh~I'j;;,,<:,
be valid only for the.meetlllg .to which It relal.es .flnd It shall I ..i~~IS ,or ~~(,~
more than one meeting. An mstrumeut appomtmg a proxy ~ ~ " ~~~ ';i';'\\\
following form or. form near thereto as may be approved hy I ,~~ ~~~'l¥'I~l)~C'~~t.~ ,,to ~,II~ J,,,_ :~¥ CJ ,

LAKESIDE ENERGY (PRIVATE) LIMITED \~»~~L; ..2;' .. J.,?,
··i!.\

I of being a member of LAKESl[:>E
ENERGY (PRIVATE) LIMITED hereby appoint ..------------------------------
of as my proxy to vote for me and on my behalf at the
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annual/extraordinary general meeting of the Company to be held on
the day of........ . and al any adjournment thereof.

Dated: . Signed: .

46. INSTIUJMENT APPOINTING A PROXY TO BE DEPOSITED AT THE
OFFICE OFTHlJ: COMPANY

The instrument appointing a proxy and the power of attorney or other
authority, if any LInder which it is signed or a notarized certified copy of that
power or authority shall be deposited at the office 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 instrument 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 I:It the meeting or poll concerned. •

47. REVOCATION OF AUTlIOIHTY

A vote given ill accordance with the tenus of all instrument appointing a proxy
shall he valid notwithstanding the previous death or insanity of the Member or
revocation of the proxy or of the authority LInder which the proxy was
executed or the transfer of the shares in respect of which the proxy is given
unless intimation in writing of the death, insanity, revocation or transfer shall
have been received by the Company at least 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 ill his/her discretion think fit of the due
execution of an instrument of proxy and that the same has nol been revoked.

48. EQUALITY OF VOTES •

49.

1. ASIF RIAZ .'
2. FAWAD ANWAR
3. SAQIB RIAZ
4. MUIIAMMAD ARSHAD
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h) 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.

50. RE.MUNERATION OF DlRE.CTORS

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.

51. DIRECTORS MAY CONTRACT WITH COMPANY

• No Director or intending Director shall be disqualified by his/her office from
entering into any contract, arrangement, transaction 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 011 behalf of the Company in which any Director shall he so
concerned or interested, be liable 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 interest 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
meeting 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 REMOVAL OF
Dl.RECTORS

52. ELECTION OF DIRECTORS

52.1 At the first annual general meeting of the Company,
stand retired from office, and directors shall be elected III

accordance with Section 178 for a term of three years.

52.2

52.3

52.4 Subject to the provisions of the Ordinance, the Company may from time to
time increase 01' decrease the number of Directors.
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PAI{'I' X - pnOCEEDlNGS OF DIRECTORS

55. 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
ill such places ill or outside Pakistan as the Board may determine. The Board
may invite such persons as they may deem fit 10 attend the meetings of the
Board of Directors as observers. Meetings of the Board may be held by
tdeconftre::nce::, video conference or other electronic media facilities enabling
Directors to participate in meetings without being in the same physical
location.

•
56. POWER OF DIIH£CTOR TO SUMMON A MEETING; NOTICE or

MKET(NG

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 mooting shall
ordinarily be given to all Directors including those who were/are not for the
lime being resident in Pakistan. In case of urgent business a meeting of the
Directors may he called at shorter notice provided that notice of such meeting
is sent 10 all the Directors by facsimile at the facsimile numbers if any
provided by the Directors or by any other expeditious means.

57. CHAlRMAN

The Board may from lime 10 time
holder of the office of Chairman
to hold office. The Chairman/M.~j"'J!!"T,I.,JHI.Q
Board.

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

e over meetings of the

58. QUORUM

The quorum for a meeting
Directors.

a minimum of two (2)

59. EFFECT OF QlJOIHIM

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

60. RESOLUTION WITHOUT A MlmTING OF THE nW.ECTORS

A resolution in writing signed by all Directors for the time being in office shall
be valid and effectual as if it had been passed at a meeting of the Board dilly
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.

• 61. DIRECTOR MAY ACT NOTWITHSTANDING ANY VACANCY

The continuing Directors may act notwithstanding any vacancy ill their body,
but if their number falls below the minimum fixed by or under these Articles
the Directors shall not, except for the purpose of filing vacancies Oil the Board
or sumrnoumg a general meeting, act, so long !1S the number is below the
mill imum.

PART XI - POWERS OF DIRECTORS

62. POWERS OF DIRECTORS

62.1 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 me not by the Ordinance or these
Articles required to be exercised hy the Company in a general meeting,
provided that 110 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.

62.3

(n) 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
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52.5 Any casual vacancy occurring 011 the Board of Directors may be filled up by
the Directors, but the person so appointed shall be subject 10 retirement at the
same lime as if he/she had become a Director on the day 011 which the
Director in whose place he/she is chosen was last elected as Director.

52.6 The Company may remove a Director ill accordance with Ihe provisions of the
Ordinance.

53. VACATION OF OFFICE OF DIRECTOR

The office of a Director shall be vacated if:

(a) He/she becomes ineligible to 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 from three consecutive meetings of the
Board or from all meetings of the Board for a continuous period of
three months whichever is the longer without leave of absence from the
Board and the Board resolve that his/her office be vacated;

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

(i) without the sanction of the Company in general meeting, accepts or
holds any office of profit under the Company other than that of
Chief Executive or a legal or technical advisor or a banker; or

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

(d) He/she fails to obtain the share qualification, if necessary tor his/her
appoinnuent, or ceases to hold share qualification necessary for his/her
appointmenr.

Subject to Section 192 of the Ordinance, a llJliiJ'elilN'I~~
the Board, appoint any person to be his/h
absence, if not Jess than three months,
shall have effect and such appointee while
director shall be entitled to notice of meetings Of/J),le
vole thereat accordingly, and generally to exercise _...:::.:~=:::s:~-
Director subject 10 any limitations in the instrument appOinting him/her, Any
appointment or removal under this Article shall be effected by notice in
writing under the hand of the Director making the same.

54. AL'fEnNATE OInECTORS
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(c) of all resolutions and proceedings at all rueetings of the Company, and of
the Directors, and of committees of the Board.

PART XJI- CnHW EXECUTIVE

63. APPOINTMENT OF CHIEF EXECUTIVE

• 64 .

The Company shall have a Chief Executive appointed ill accordance with the
provisions of Section 19R and 199 of the Ordinance,

CHIEF EXECUTIVE DEEMED TO BE A DIRECTOR

The Chief Executive shall, if lie/she is not already [I Director elected under
Article 53, be deemed to be one and be entitled to all the rights and privileges
and subject 10 all the liabilities of that office. Subject as a foresaid to the terms
and conditions of appointment of the Chief Executive shall be determined hy
the Board.

65. REMOVAL OF CHIEF EXECUTIVE

• 66.

66.1

66.2

66.3

The Board by resolution, by 1I0t less than three-fourths of their total number
for Ihe time being, or the Company hy a Special Resolution, may remove a
Chief Executive before the expiration of his/her term of office.

PART XIII- Tim SEAL

CUSTODY OF SEAL

The Board shall provide for the safe custody of the Seal and the Seal shall not
be affixed to any instrument except by the authority of the Board or [I

committee authorized by the Board itself. ':?:-\iOilii"', .
/' <,\~'i\. ftc~'-....

,,)(\... 0 .. "

.... "'6>:\\Every instrument 10 which the Seal shall he affix ~ ~A;le(t:t,\.
autographically in any of the following manners. ;, ~~ l~a .·Jt

1_- - ~f1: 'S
1 -~ ft!"~)"~'''!.ilk r=

(i) By two Directors; or ' " \'~'i ,.~;;: . .!
(H) By a person duly authorized by the Board either generally or iil'i~wt

to specific instruments or instruments of specific descriptjous .. ,\,':\~:;~/
-_" . -. ~-- .;~-~;

Notwithstanding the provisions of paragraph 67.2 of the Articles, the Board
may resolve to dispense with autographic signatures of all or any person
referred to in that paragraph ill relation 10 specific instruments or instruments
of specified descriptions, and in substitution therefore 10 authorize signatures
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10 be affixed by some method or system of mechanical signature approved by
the Board.

PART XIV - DIVIDENDS AND RESERVES

67. RESERVl~S

The Board may, before recouuneuding 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 Hoard, 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, he employed in the business of the
Company or be invested ill sud I invesrmeuts, as the Directors may, subject to
the provisions of [he Ordinance, think fit, •

68. DECLARATION OF DIVIDENDS

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

69. PAYMENT OF DIVIDENDS

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

70. INTERIM DIVIDENDS

71.

•

72. 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. EFFECT OF TRANSFER

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

74. RETENTION OF DIVIDEND

The Directors may retain the dividend payable upon shares ill respect of which
any person is under Article 20 entitled to become 11 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.

75. UNCLAIMED DIVIDENDS

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

76. DIVISION OF DIVIDEND

All dividends of the Company shall be apportioned and paid pro rata among
(he 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

77. MINUTES TO BE RECORDED

The Company shn II cause a fair and accurate summary 0 f all proceedings of
general meetings and meetings of its Board and committees I110ng with the
name of those participating in such meetings (0 he entered in properly
maintained books.

78.
."'--'--':""

BOOKS OFACCOUNTS TO BE KEPT _6\~\tl\~ion01;,':::-:,
~'Ci" c'fl' Ie', '

~ V-~<~~"": ..
TheBoardshall causetohekeptpmpcrbooksofaccounts ~, r.I' . I r;.
slims of money received and expenditures incurred, all Sill !fl{1~' : 6' .:
goods by the Company, and all assets nnd liabilities of the C ,,~pa~.. ~'''. ,.4- g/j

". '1. ..... \ ~~. ~§. I\\ ~;, - ~ .. .-t; ./
., ....;. (~ /

BOOKS oIi' ACCOUNTS TO BE KEPT AT OFFI(~~?(f~ik/.~--...-----
COMPANY

79.

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

80. ANNUAL ACCOlJNTS AND BALANCE SHKET

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

PART XVI- xunrr

81. APPOINTMENT OF AUnrrORS •
Auditors shall he appointed and their duties regulated ill accordance with
Sections 252 to 255 of the Ordinance. The auditors shall ue entitled to attend
any general meeting of the Company aud to receive all notices of: and other
communications relating to, any general meeting which any Member is
entitled (0 receive and be heard there at, on any part of the business of the
meeting which concerns him/her as auditor.

PART xvn - NOTICES

82. pnOCEnlJRI~ FOR GIVING NOTICES

A notice may be given hy (he Company (0 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 Pakistan, to the address, if any within or outside Pakistan,
supplied by him/her to the Company for the giving of notices to him/her. •

83. NOTICE SENT BY POST ~\\~1I\!laS>tC.o
~<) • ~

~'I$ ... ~~

Where a notice is sent by post, service of the nos ru!:>Sh;~~~· ~~;, be
etT~cted by properly addressing~ preparing and po~ ~l~ .~~~{~ ~iR~g,the
notice and, unless tht contrary IS proved, to have Ml~~f.~<U~P:'.l."h~tl~lle at
which the letter would have been delivered in the OJ·~~?ty c9u.rse ofpost.

\ -, ',::':,_,

84. NOTICE TO JOINT HOLDERS

A notice may be given by the Company to the joint holders of a share by
giving the notice to the joint holder named first in the Register in respect of
the shares.
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85. NOTICE TO PERSON ENTITLED BY TRANSMISSION

1\ 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 10 them by name or by the title of
representatives of the deceased or assignees of the insolvent of hy lilly like
description at the address if any in Pakistan, supplied for the purpose by lite
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 XVIII- SECRECY

86. SECRECY

Every Director, manager, advisor, auditor, member of a committee of the
Board, officer, servant, agent, accountant or other person employed ill the
business of the Company shall, if so required by the Board, before entering
upon his/her duties, sign 11 declaration pledging himself/herself to observe a
strict secrecy respecting all transactions of the Company with its customers
and the state of accounts with individuals and in matters relating thereto, and
shall by such declaration pledge himself/herself not to reveal [my 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 allY general meeting or hy 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

• 87. INDEMNITY

Every officer, Director or agent [01 the time being of the Company may he
indemnified out of the assets of the Company against any liability incurred by
him/her ill defending any proceedings, whether civil or criminal arising out of
his/her dealings in relation to the affairs of the Company whet __ tcome
of any such proceedings is in her/his favour or othew:"~\~~ se
brought by the Company against him/her, or in oK~Ml~~Wjth~·. 'y
a!lplicatioll under Section 4RR ill which relief is gmn~~'tj~a·". t\e
COUIt '~r -·~·f· 't ~.::1,... ,L • ~,

'1:~. 1\11- c£' '
'.~~ ~~ ~:/

! )f;J;(~' ~~.//

PART XX- WINDING UP \, '~-/.. ~i~
...:.'::f!;mj>;eCIl' .../

..... :-:-.:-::::::-- .......

88. IHSTRIBUTION OF ASSETS
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88.1 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 ill kind, the whole or
any part of the assets of the Company, whether they consist of property of the
same kind or not.

88.2 For the purpose aforesaid, the liquidator may set such value as helshe deems
fair IIpon <lilyproperly to be divided as aforesaid and may determine how such
division shall he U:HTi(.;d out as between the Members or different classes of
Members.

88.3 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 tit, but so that no Member shall be
compelled to 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 se-t
opposite 10 om names:

7\·cl-'-d'-re-,-s---'--N-(,,-n-"c-, ---;;1"
Shares taken
by each
Suhscriher

Fathers/l-lusbnuds
Name in Full

Occupation-

I (ONE)liT-II,
LANDllI
INDUSTRIAL
AREA,
STREET NO.
KARACHI-n,
KARACHI

- SAQIB Ri~-- RlA7:AHMEU ----- - PAKIS'iANI BlJSINESS----- -flK-g-U-)-C-K-f---1 (ONE) --.------
FXECU1IVE NO. 7/8.

(42201-0750899-5) UANGLORE
TOWN, MAIN
SI1AI-lRAI-I-F-
FAISAL,
KARACHI

Name and Surname
(Present & Fonner)
in full (in Block
Letters)

FAZAL
MUHAMMAD

•
(42301-3765743-1 )

ASIF RIAZ RIAZ AHMED PAKISTANI

MUHAMMAD
ARSHAD

(42201-7181709-9)

Nationality
with any
former
Nationality

PAKISTANI BUSINESS
EXECUTIVE

FA WAD ANWAR ANWAR KAREEM PAKISTANI

(42301-4922551-7)

lIT-II, I (ONE)
LANDIII
INDUSTRIAL
AREA,
STREET NO.
KARACHI-22,
KARACHI

BUSINESS
EXECUTIVE

1-------1-------1--·--- --.-------

L- __l __jL .. .

BUSINESS
EXECUTIVE

B-21, BLOCK I (ONE}----
NO. 7/8,
B A NGLOR~:::::t:=:::::::--..~
TOWN ''''_''''''''".
SII
F

Dated this 19th day of September, 2014.

Witness to the above signatures:

Sflffa1,\Jt' .~.~ .. ,.... r- .. p .. ",.P'".;."· .. ,.•. ""~.n"""' ",,,_~'O
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this report is intended to be used by the Client for such other purpose as may be necp.ssary for
the development and implementation of the Project.

COpy RIGHrr NOTICE

The report and all the content remains the sole property of Renewable Resources (Pvt.) ltd
(RE2) and may be used by the Client for the above-stated purpose. None of the information
contained and provided in the report may be modified, reproduced, distributed, sold,
published, broadcasted or orculated, in whole or in part, ill any form or by ;my means,
electronic or print, including photocopying, or the use of any information storage and retrieval
system, without the express written permission of RE2. Further, REl shall not be responsible
for any kind of modification of this report and any text, photograph or lllustrations. which .uP.
extracted from this report. Except with the prior written consent of REJ, t.his rernrt is not to
be referred or quoted in whole or in part, in any prospectus, regish::ttion statement, offering
circular, public filing, loan or other agreement or document.
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COMPANY CONTACT INFORMATION

Naveena Exports Umlted

Mobile: 0092 300-8241353---- --------._::::.._..:::._--_-----.--_.::._ .. _ .....__:.---,~- ..--

s:.~1. BfOt:k'718~~.~iitown, Shlthrah,.; Falsel,
Karachi - 75350
Tel ~(92-21' 34543181~2

(92-21) 34310631-2 'Ext. (236)
Fax: (92-21} 3431.0630

Email': mf.Q.@~!1agroup.col1l
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DOCUMENT INFORMATION
Purpose and Scope:

The purpose of this report is to provide information required for the relevant agencies to make
an informed decision regarding the implementation and execution of this project.
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1 EXECUTIVE SUMMARY
Located on the western stretch of the South Asian Continent, The Islamic Republic of Pakistan is
largely under the influence of a tropical desert climate. The thermal depression of South Asia
and the monsoon winds shape up Pakistan's southern coastal areas and northern mountain
areas into a land rich in wind energy resources. The costal wind-energy-rich areas normally
refer to Southern Sindh and the vast plateau to the east and the northeast of Karachi city. The
retative 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 partlcipation of private sector in
the development and application of renewable energies ..A Government organization called the
Department of Alternate Energy, Sindh (OAF, 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 dose and entered construction.

N«IVeena Exports limited (NEl) and Alkaram Textile Mills Pvt. Ud. (AI<TM) (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 G(l<; 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, dlICI<, satin,
dobby. TIle group's current production capacity allows it to produce 42 million lbs of yam per
annum along with SOmillion 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 Pakist<M1.

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 Rgure 1.

Fig"re 1: Lakeside Ent!Tgy PW Lid 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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Document TItle:
Feasibility Study of 50MW Wind Project for
Lakeside Energy Private Limited in Jhimpir-
Sindh

Project Sponsor:
Naveena Exports Limited &
Alkaram Textile Mills Private Ltd

Document Issue:
01

Approval Date:
Feb-16

Page
20



Table 1-2: Prpled Construction ScbedyJing

Construction of Temporary Establllhment

:

Construction of Substation
I -.:" ,.' .... , . - .'

Supply of WTGIlnd ToWers 1 .-.' .'

Cables and Interconnection
-. .... ..

ENdIon ancllnatellatJoa

T.stlne.net Commlulonlng of E80P

I !I .,
-

EPATests and Rlllablllty RUn Tilt

Document Title:
Feasibility Study of 50MW Wind Project for
Lakeside Energy Private Limited in Jhimpir-
Sindh

i Consultant Name:
i Renewable Resources (Pvt.) Ltd

21

I Document No.
RE2-141-181-001

Approval Date:
Feb-16

i Project Sponsor:

I
Naveena Exports Limited &

, Alkaram Textile Mills Private Ltd

PageDocument Issue:
01



~~!~~__\Y~~~_~~~~urce~~sslll~nt.. (WRA)

A separate study has been carried out fOI" the WRA induding complete analysis of wind data
and long term correlation.

1.1.4 Energy Yield Estimates
.. - -

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

1.~_.5_Geo~~~~1 ~oll_c1it:i()ns _

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 or CivilWorks

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

!.1:?_ n~si~of Elec~~i~l Works

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

The Project has an installed capacity of SO MW, using wind turbine generators (WTG), each with
a C3pacity in the range of 1.5 - 3.3 MW and an output voltage of 0.62 - 0.69 kV. " substation
consisting of step lip transformer and other BOP equipment will connect the farm to the 132 kv
power lines. The power from the turbine will he stepped up to Medium voltage (MV) through a
generator step lip transformer which will be housed in a separate compartment ill dose
proximity to the wind turbine tower. Power from all the W1G<;in the plant will be delivered to
the substation, and onwards to the grid via the step up transformers ".nd ltV SWitchgear, hllilt
within the boundaries of the wind power plant. The SWitchgear g";1nlries will be th" poillt 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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Information related to the construction management is given in Section 14.

1.1.9 0 &_~_Pttanagement

The O&M shall be managed by the O&M Contractor for initial 2 years of Warranty Period
followed by a complete Field Service AgTeement 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 "Iew 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-<311staff 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 (lEE)
report is attached as Annex VII.

There are no significant hazards. TIle minor adjustments required during construction phase
have be@n 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 'eve's, shadow forecasting, flora and fauna, 'and use pattern, and
socioeconomic conditions.

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 (:arefully
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.

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 COM projects.

The Project Company intends to develop a COM project according to the provisions of the
prevailing Policy.

-
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1.2 LIST OF ANNEXURE

ANNEX - I: Pakistan Energy Profile and Global Wind Energy Stats

ANNEX - II: Transportation and Access Study Report

ANNEX - III: Wind Resource Assessment Report

ANNEX -IV: Energy Yield Estimates Report

ANNEX - V: Geo Technical Investigation Report

ANNEX - VI: Electrical Grid Interconnection Study Report

ANNEX - VII: Initial Environmental Examination (lEE) Report

Presently, the Project plans to opt for upcoming upfront tariff. Therefore Annex IIIand 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

_~.~.!-_ ~a~e.~i~e. _~Ile!,gy_~ Ltd

Naveena Exports Umited (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 fonned 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 ill 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 Jordadie.

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. Ikea and West Ehn.

The Sponsors have a valid lOI from Energy Department Government of Sindh ("E0605'" 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 COqS will ..Iso 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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www.renewableresources.com.pk

Renewable Resources (RE2) is the professional technical advisor for the Project. RE2 is a
consulting company specialized in Renewable Energy (RE), Energy Efficiency (EE) and
Environment (Env) Projects. The company is owned by group of professionals who have been
intimately involved in the renewable energy program of Pakistan, and have a fundamental
understanding of issues relating to power project development, which 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 'ega' documents of power projects. The professional team of RE2 is well
acquainted with the policies, regulations, methodologies and standards of RE power Projects
and its work output meets international standards. RE2 is presently a consultant for various
power Projects in Pakistan sponsored by local and international investors, with international
banks.
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PPI 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:

.:. 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 (or 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. PP!' s engineers possess highly specialized skills, vast and
profound experience, and expertise of the advanced ami latest state-of-the al t software
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 (or systems of wid" 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 I.

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

Pakistan's major electricity sources are thermal and hydro generation, meeting approximately
70% and 28% (respectively) of the country's annual electricity demand. The primary thermal
generation fuels employed are furnace oil and gas, Oil import is a Significant burden on the
national exchequer. Import of gas could he seen as a viable option to overcome the depleting
domestic reserves, hut gas Import has Significant issues, mainly the need for substantial capital
investment in iufrastructure, security difficulties and physical terrain concerns. Moreover, it
would st.i11be 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. Tilese options
will assist in reducing Pakistan's reliance on imported oil, ami consequent vulner ability to
changes in global oil prices which will in turn have a positive effect on the current trade deficit
and inflating import bill.

looking at how the country's future electricity needs might be met, wind has the potential of
being a strong contributor in future because of being an indigenous resource and available in
huge quantities in the country .
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3 REGULATORY REGIME
Power sector Pakistan has a ministry overlooking the electricity business in the country and a
regulatory authority, independent of the ministry, to control the business practices in the
market. There are a number of stakeholders involved in the cycle:

.:. Ministry of Water and Power

~. National Electricity Power Regulatory Authority (NEPRA)

.:. National Transmission and Dispatch Company (NTDC)

.:. Central Power Purchase Agency Guarantee ltd. (CPPA-Gl)

-:- Department of Alternate Energy, Sindh (DAE-GoS)

3.1 MINISTRYOFWATERANDPOWER

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

3.2 NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
(NEPRA)

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

NEPRA I".. mains to be the same platform for federal as well as provincial projects.
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3.3 NATIONAL TRANSMISSION AND DISPATCH COMPANY (NT DC)
NTOC shall be the power purchaser. National Transmission & Dispatd, Company (NTDe) Umited
was incorporated on 3rd August 1998 and commenced commercial operation on 1st March
1999. It was organized to take over all the properties, rights and assets obligations and
liabilities of 220kV and SOOkVGrid Stations and Transmission Lines/Network owned by Pakistan
Water and Power Development Authority (WI\rDA). The NIDC operates and maintains nine
500kV Grid Stations, 4,160km of 500kV transmission line and 4,OOOkm 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, DISCOSfall 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 NTOC. 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 [Of], development
of Operating Procedures (OP), appointment of Independent Engineer (IE) and testing of the
Project leading to declaration of commercial operations. CPPA-Gl also handles payments to the
Project against sale of electricity and all sort of Non Project Missed Volume (NPMV) under the
EPA.

3.5 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 (COr) in December 1.997, it contains legally binding
emissions targets for Annex I(industrialized) countries. By arresting and reversing the upward
trend in greenhouse gas emtssions that started in these countrles 15Q years (cIga, the Protocol
promises to move the international conununttv one step closer to achieving the Conventlou's
ultimate objective of preventing dangerous anthropogenic [man made] interference with the
climate system.

The developed countries are to reduce their collective emissions of six key greenhouse gases by
at least 5%_This group target will be achieved thmugh cuts of 8% by Switzerland, most Centr-al
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%, Austr-alia by up to 8%, and Iceland 1.0%.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 - 201.2. 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 (C02), 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 (urcs).
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 MontrefJl 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 1.990 levels by the
year 2000, and their emissions have in Iact 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 benefrt 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.

~.~_~~_E~i~!ons TradillfL

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 countrtes and corporations
have started implementing such programs to g~ a head start and to see how well it will work.

4.1.2 Clean Development Mechanism (COM)

Clean Development Mechanism (COM) allows ridler countries to offset their CO, emission
against the emissions prevented when tedmology that ruts down on greenhouse gas emissions
is deployed in poor countries.

4~1.3 ,oint Implementatfon UI)

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

4.2 ROLE OF COM IN TilE LAKESIDE ENERGY PVT tTD 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 emisc;ion 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 qu"lifred fOf the
application of COM projects. If the project is approved and rf>gisterE"das a (OM project, (ERs
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can provide extra finandal resource for the project. It will provide favorable conditions for the
project finandng, improve competitiveness of the project, and reduce investment risk during
the project: imp'ement3t1on process. The COM benefrts 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 PAI<ISTAN

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 st;:tkeholders 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 he the Pakistani market getting
matured. Now GE, Nordex, Vestas, Gamesa ami Goldwind are ..II a(1ive in the market.

5.1.1 Letter of Intent (LOI)

The total nurnber of LOis issued by AEOB and OAE Sindh for various projects till date is in the
range of tOO.

s.i.z Laud 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.

Document Title:
Feasibility Study of SOMW Wind Project
for lakeside Energy Private limited In
Ihlrnpir- 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
Alkaram Textile Mills Private ltdL- -L~~~~~~~~~~~~J ~~--.--------~

'),

34



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

Zorlu Energy
"!":-.-'. :'_

F,6undatiOn wind Energy I

FoundatiOn Wind Energy II

..jhr~e Gorges First Wind Farm Pv.k'!"tai'
..•..(PYt) Ltd

1st Quartf"r 2013

2nd Quarter 2013

1st Quarter 20t5

4th Quarter 20111

4th Quarter 2014

56.4

SO.O

50.0

49.5

Sapphire Wind Energy Ltd 52.8 4th Quarter 2015

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

Yunus Ener~ ltd

Metro Power Company Ltd

Gul.~ Wind ~nerJV ltd

UEP Wind (Pvt) Ltd

50.0

50.0

SO.O

99.0

52.8

30.0

49.5
49.5

"_ ," . .

...MasterWind E~ergy Ltd

Tapal Wind (Pvt) Ud
,'I \

~ina DcrNOOd
Tenega Genarsi
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~.~~~" P~~j_~!!S~~_!~!~n~_cl !l~~~opment~tagE!~_ ._. .
Following projects have reached the Generation Ucense I Tariff stage:

HAWA Energy (Pvt) ltd

Jhimpir Power Ltd

Hartfurd En'~rtv (Pvt) ltd

Tricon Boston 1

,;.' Tricon Boston 2.

Tricoo Boston 3

'(',h~org~ ~nd Wind f:amfLtd '.
Three Gorges Third Wind Fann ltd

:'~~ Enetg1 Ltd

49.3

49.3

49.3

49.3

49.3

49.3

49.5

49.5

"49.5

5.1.5 Projects at Initial Development Stages

During 2015, various projects have got their tOls 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 rurrently at different stages of feasibility study and EPC bidding.
These include:

MasterGreen Energyttd

Metro Wind Power Ltd
,,1 .. .'>', "

" '; .Gul Ahmed Electric Ltd

ACT2 Wind (Pvt) Ltd

- q;~~ArosutWlndPOWer (Pvt) ltd

Uni Energy ltd
"·'~;;;·Bi~"~·~

Uberty Group
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5.2 TARIFF REGIME IN PAKISTAN

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 rurrently in operation
phase.

NEPR/\ has announced a few upfront tariffs from time to time during past. The wind fisk 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 lndexations such as
UBOR / KIBOR, US$ and inflation are available.

The current upfront tariff allows fu" payment till an annual capacity factor of 35% is achieved.
Mterwards, the tariff decreases to 75% from 35% 1m 36%. Then the tariff starts lising reaching
80% from 36% till 37%. Therealter, the tariff 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.
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6 PROJECT IN TERMS OF POLICY FRAMEWORK

6.1 LETTER OF INTENT (LOI)

First step was to obtain letter of Intent from DAE, GoS which was accomplished on July is"
2015. This letter entitled 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 lOI and in accordance with the tirneline 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 LEITER 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 I 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 Compcmy is called Energy Purchase
Agreement (EPA). This agreement lists terms and conditions for the sale and purchase of
electricity between the two companies. A.t; soon as the feasibility study is submitted and
upfront tariff is filed, the Project Company shall enter into the discussions of EPA. (his is going
to be a significant step in the project development because no other project has negotiated an
EPA with upfTont tariff.

6.8 IMPLEMENTATION AGREEMENT (IA)

The Implementation Agreement (IA) provides security to the sponsors and lenders agalnst 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.
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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
conidor, the average wind speed in the r("gion is 7.1 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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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 Jhirnpir
for which the GOS has already issued a land allotment letter.

An overview of the project site allocated in Jhimplr region is shown in Figure 4:
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F1gUT~ 3: Ov~rview of l.11kmd~En~rgy Pvt Ltd Site
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7.2 SITE DETAILS

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

F"q:ure 4: I,ales/de 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.

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

A separate electrical and grid interconnection study will be conducted for the project including
Power QtI~lity, Load Flow, Short Circuit and Power Evacuation.
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The site is nearly flat with the surroundings having same characteristics. View of lakeside
Energy Pvt ltd Site is given in Figure 6 below .

•
FigllTe 5: Jllew 0/ Projed Site
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7.3 TRANSPORTATION AND ACCESSNETWORK

A Transportation and Access Study has been carried out and Is attached as Annex II.

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- FFCWind Project, lorlu
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.

Document Title:
Feasibility Study of SOMWWind 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

------------ f------------
Document Issue: Page

01 44
Project Sponsor:
Naveena Exports Limited &
Alkaram Textile Mills Private LtdL- '--------'-- ~.=--.::.:-. ""_,....,,------L----------..J

~,



•

f/

,/,--.,......

/

I1di
c.

I'
I

I

l-y
GOth ....almari
l' Joichio
$)1 Al~

,
,.

,

(

I

_ .A .....

_/"

.~ ..
Figure 6: Accl!SS to the Site

Document TItle:
Feasibility Study of 50MW Wind Project
for Lakeside Energy Private Limited in
Jhimpir- Sindh

Consultant Name:
Renewable Resources (Pvt.) Ltd

-_._-----------" - --- ----------,--
Project Sponsor: Document Issue: Page
Naveen<l Exports Limited & 01 45
Alkaram Textile Mills Private ltd

NaVftna (lakesic

,,'
,-

I

. .)
I

\,, i ··~UbZAIi

Khan-Brohi

Document No.
RE2-141-181-001

Approval Date:
Feb-16



•

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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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 SO~c.The winters are pleasant with
average temperature in the range of lSoC to 2S"C. The months of July and August generally
observe the annual monsoon rainfalls. The climate information of Karachi, which lip.s near to
the site, is shown in table below:

Table 7-1: : Maximum & Miaimum Temperatures in .Ihimpir Region I

• rp.b n.Q n.~ 11.9 ~3.:J ".8
Mar 1.6.7 75.9 i4j 42.6 5
"pr 29.8 J'l.Q 70A "1.9 ".R
May 31.6 ~O.J

... I! ., 42.S· 4.32,).2
Jun :11.1. ~O.:J 75.9 ~'U 1.R

Jut 29.4 28.7 15.7 35.8 2.2
"ug 1.8.S n.R 11.7 3..,.6 :U.
Sep 28.6 27.8 23.6 38.5 3.5

Oct 28.9 18.4 1.1.6 3R.5 "N<N 25.8 2S 17.9 35.9 4.4
Dec 21.8 11.6 9.9 34.8 5.7

Table 7-2: Average Precipihiltion lind Ibinfalll)ays in .Jhimpir Region2

,. .
:." , - ...- ....... _.':"·r:.i. .•

7mm 6mm Smrn V",Il)" n.mm SUm'll l~mm ~rnm Omrn 16mm
1 0 1 0 1 3 4 1, o () I

1 Meteorological Department of Pakistan
2 Meteorological Department of Pakistan
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7.S 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 11-8with
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

The detailed wind resource assessment report and energy yield estimates have been prepared
as Annex III and Annex IV of this document respectively. At present, those studies are not being
submitted with this feasibility study to DAf 60S as the Project plans to opt for the upfront tariff
determination by NEPRA.
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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 EPCContractors and WTGs offered by them are as follows:

• 1.7MW
• 2.75 MW
• 2.5 MW
• 2.0MW
• 2.5 MW

row..rChlnA .. G~n..r~1Elf>ctric GE 1.7-103
• General Electric GE 2.75
• Gold Wind GW 121-2.5
• Gamesa G114-2.0
• G~mes~ G114-2.5

• 3.3 MWVestas • Vestas V126-3.3'--- .. .__ .L .__ .. .._. . _

Turnkey EPCproposals 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, det<liled
negotiations will be done with the two better prospective options to make a final selection.

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

a) The quality ofWTG and Type Certification according to site suitability
b) The quality and certifications of EBOPequipment
c) The ultimate energy yield potential at P90 for the Project
d) The total EPCcost 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. The
Project plans to make a final selection of the WTG and EPCContractor by the time the stage for
Generation License and Tariff of the Project is reached.
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10 GEOLOGICAL CONDITIONS
In order to collect detailed regional geological information, 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
Geotechnicallnvestigalion 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 fiekf and labor.1tory 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

Geologica"y 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 sertiments are overlain by the Oligocene··Neogene
sediments of Karachi embayment.

lhe Karachi trough is delineated by the north-trending severely deformed mountain ranges
namely Mor Range, Pab Range and Belaophiolite/melange zone to the west. It is surrounded
by Kirther Range to the north and to the east, and by the Indus delta and the "r~bian Sea
Creeks to the south-east and south. In the south, the Karachi structural emhavment opens to
the Arabian Sea, lhe trough is somewhat "" a'iiymmetrical Syndinorlurn .

The eastern limb of this trough is wider and comparatively greater than the western limb. fhe
prominent strikes of the folds of the trough are sub-meridional north south changing luto
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 ill Figure
9& Rgure 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: Eartbgualre RKOrds around Karadai

. ; ear.' . Lon itutj~ 1,~~,' It de "",:,~ 1;),,,, ~.. c Ie ~ J h~Hslt ..' tUld.

1962 24~70 . 66.00 0 4.50 -- Kar-lr'hi

1965 25.03 66.76 40 4.50 Karachi..
1966 ..<;.: '. :.' 25.()() 68.00 S.OO \It"':W Jhimpir

1968 24.61 66.42 19 4.10 Karachi

1976: 25.28 66.65 33 4.90 "V I(ar~t';hl

1971 25.00 68.00 4.50 V Jhimplr
-:. ';·tJ'·:P;';'·'~·-

1972:» 25.35 66/]1 33 4.';0 V Kar;lchJ

1973 25.00 68.00 5.00 VI Jhimpir
" ····i~ij····;·i' 2s.di. 66:33 57 4.90 V k3r.lchi

1915 25.50 66.80 4.50 V Gadani
,';-;' . ~{ii1975

.- ..~ ... ~
33 V ke",chi66.59

24.96 70.38 14 4.70 V Karachi
.. ..

1~.86 l)6:~n 3J S'(JO \It ka~chl

1985 24.90 61.39 33 5.00 VJ Karadli
,,'_:: ... , .;.-.:;.:: ~~ ;.;.;, .. ,., ..... :.

1986 .. '-5~34 66:60 33 4,60 V K(lr;:IIchl

1992 25.25 61.16 33 3.60 IV Karachi
~v ....

1996;{.":: ...2S~()6." 66.76 ~-~ Kari*r.hi

1998 25.69 66.46 33 4.40 V Karadli
-''';','':::''.'<:

1998 24.85 66~35 33 4.50 V karachi
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The seismic parameters of Karachi region are given in the table below along with the map in
Rgurell:

Table 10-2: Seismic Parameters of Karachi

UBCZone'

Max Peak Ground Acceleration

Seismi~ Hazsrd

Magnitude (Richter Scale)
..l~t~~~~··(MM·~~~I~),

:,28C

16% - 20% of 'g' (g = 9.8 01/5
2
)

..., Upper Modenrte

S.Sto6.S

'.. VI40VU
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10.4 FIELD WORK

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 watf'r 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 130mOl. A drag bit was used to
advance the boring. Observations during drilling such as cI,ange of strata, texture, color and
drilling difficulties were noted. The soil laYNs encountered in the borehole were visually
classified and were later upgraded as per l~horatOly test results. rew samples WE're obtained
from split spoon sampler after performing stall('ard penetration test (SPT). 1\ numbsr of core
samples were preserved. The s<lmples were d~an"d. lahelerl and put in espE"cially made cOIe-
boxes for (lflwarrt transIOis..s;on to the '",h(U:l'fflY for t.e<;:U.,g.C;pf'ldal care was taken riming
handling and transportation of samples.

10.4.2 Rock Core Drilling

Rock core drilling relates to the procedure in whidl underlying rock is investigated hy ooring so
as to obtain samples for classification, to determine the quality of rock, and to ch~ck for
possible detrimental properties such as cracks, fissures and weatheriug or other deterioration
that could affect the strength of the formation. To obtain rock core samples, NX diameter r:ore
barrels with special bits were used. Under rotary action, the core bit ",rlv;mces into thl> rock 1\
drculating supply of water was provided in the cutting edge to help nush rock cuttings ~Ild
dissipate heat. "(ore Runs" were made to drill the hole in s=gments. At the completlon of a
core run, the barrel and rock sample were brought to the surface, t.he depth of rf.'covery IMas
properly recorded for further evaluation in the laboratory. Based on the length of 'he rod: core
recoverer! from eat:h run, core recoverv (Cn.) ;Inti rock quality designatiOlI (ROD) wf'lrE'
calculated for a general evaluation of ,ode 'I"ality "nro.",ter"d. S.,itable core samples w~re
preserved for shear strength characteristics.
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10.4.3 Location of Boreholes
TUIe 10-3: ~ ... BereII.lfS tIIaria& Gee TeduIiaIIlavatipfions (lITM __ 42R)

369132

371667

~126s2'

373188

3742S7

375212

B2

fl3
2167013

··27S606~

59

" .'

B4 2765517

.·'2764423 .
·<f· . ';::.:Ils'

86 2763439

10.4.4 List of Field and Lab Tests

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

.:. Grain Size Analysis
<- liquid and Plastic limits
.:. Natural Moisture Contents
.:. Density
.:. Specific Gravity
.) Direct Shear Test
<- Unconfined Compressive Strength of Rocks
.:. Chemical Test
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10.5 CONCLUSIONS OF GEOTECHNICAL STUDIES

The Geo technical Investigation for 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 ERSwas 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 S15 lah which includes n..tural moisture content, specific
gravity, water absorption, density, ,,"conftned compressive strength etc. Chemical
characteristics of the soil and ground wat~r samples have also been assessed through
determination of total dissolved solids, sulphate content, chloride content and pit. Keeping in
view, the result s from field, and laboratory t.l:"stsalld the expected loads being transferred to
the fOlluding str atum, allowable beari"g f'r~Sllrec; for shallow foundations at depth of
l.5rnetlC'fs. Exposure to d,lo.idlC' and sll'pha~e s~ltc; is 'neg,jgib-'e' fOf soil; therefOfe, Ordinary
Portland Cement (OPC)should be used for underground concreting.
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11 CIVIL ENGINEERING DESIGN
The civil engineering design mainly includes following structures:

.:. Foundation of WTG Towers

.:. Foundation of substation and grid interconnection apparatus, Le. transformer, switchgear .
•> 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 EPCcontract during
early phase of construction. However, the geo technical risk shall lie under contractor's
responsibility as per the terms of the EPCContract.
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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 lr"nsient Stability J\nalysis along with the Power
Quality J\nalysis have also been performed on the existing and future planned HESCO/NlDC
network as part of the report.

The dispatch voltage shall be 132 kV. There will be a two-stage step voltage, one step lip to MV
level at each WTG level through individual GSUs, and the other at the substation. The MV level
shall be <lit either 22 kV or 33 kV. The Willd Farm shall have two 131 kV outgoing lin~<; to keep
the N··]. grid connectivity criteria. The termination points of the lines on the two remote ends
have been identified, which will be finned lip during the construction phase by NTOC
considering the network scenario at that time. The protection and telecommunication scheme
will be accordingly finalized at that time.

The Wind Farm shall be divided into collector groups, each havh'g approx, ftve (05) WIGs. Every
WTG shall be equipped with own step-up transformer and shall bE> connected with the
successive WTG by means of Ring Main Units (RMU) and varuum breaker in configuration
in/out. The connection of the RMUs to the main MV Switchgear shall be achieved Ity "rlll",r-
ground XLPE insulated single core aluminum conductor. The MV $wih:h gear shall havi> two bus
sections with bus-coupler device, each feeding half of the WTG groups. It will also f",eri auxiliary
transformer and capacitor bank to ",~et the power factor requirements of the national grid
code (O.9S lagging).

The 132 kV substation shall consist of two bus sections of a single bus bar with a coupler and
two hrp3ker bays to connect main transformers with the 131 kV double circuit overhead lines
(0111) 'h~ Ma;n Tr3n~ro"n~r<; c:hall meet the N-J grid eMe Cfit .. rj3 and thus may he two (OJ.)in
number (31.5/I10/S0 MVJ\. each). The instrUIfl"nt(ltion transformers (CTs, VTs and eVTs) for all
purposes shall he sized according to re'luirement. lhe 132 kV OilLs from the Wind Iarrn
substation to the l37 kV to far end connection points (whether adjacent grid stations or
neighboring pmjE"d ""bst<ltionc::) are out of thp scone of thE" umtr::tctor and shi'lll he inc;talleci
aOft ~o,,,,p.r:ted bVNnx:_ The IIV/MV switrhg""f, main power tr""..former and other ,u()tpr~tion
efJllipmPllt shall he of reputable manul ;'!ctlners, confirming to th~ H~fJ"irelllents tn he "rpll ..d in
detail in the EPCContract and in the EPI\. Further, the detailed electrical design will hI" subject
to approval of both lakeside Energy and NIne as per the requirements of EPe Contract: and
EPA.

In this regard, the concept mentioned in this section serves as gUidelines and finn dec;ign will he
prepared during construction phase, which may be somewhat different: from predict"!d "~Ie.
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13 CONSTRUCTION MANAGEMENT

like all wind power projects in Pakistan, the structure of EPCcontract 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 EPCcontractor to complete the project within given time frame and in-line
with HSE guidelines.

Lakeside Energy (Pvt) ltd requires careful 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. lil<elihood of dtsr uptions,
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 Energy rvt ltd shall have a
consult ..nt as a "Construction Supervisor" who sll:lill supervise tit!'>. fluality and progress of all
contractors and give approvals of the milestones .
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•
The project construction shall take 18 months from the date of planning till the COD. The activity structure and timelines are given
in table below:

Table 13-1: Protect Construction Schedulioll!

.'....ActMly {Month
." ... ';.;.... .. :-

! Document 7itle:I Feasibility Study of SOMW Wind Project for
I Lakeside :ner~ Private limited in Jhimpir-I Sindh

i

i Consultant Name:I Renewable Resources (Pvt.) Ltd
Document No.
RE2-141-181-001

: .: . .
, ..Entln..rIni and Moblltutlon ." .-. ".;

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

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

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

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

Proper GRM will have to be implemented by Lakeside Energy Pvt Ud to overcome the puhlic
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
implem~ntation of the mitigation meas"'es identified in the I:MP. Adequate provisions are
being made by lakeside Energy Pvt ltd to coverthe envimmnf'ntal mitigation and monitoring
requirements, and their associated costs.

An environment and social analysts has oeen cal lied out looking at various criteria such as
topology, air, noise, water resources (lml Wrtt-:!r quality, ecology, demography of 'he arf:>a,
dilJlirte "nd nallllill hfllbitilt, romrnu,,;ty and employee health and safety etc. lhe impact
analysts, found that due to careful consideratioll of environmental and SOCialaspects during
route and site selection by I akeside Enprgy Pvt Ud, no mCljor adverse impacts are expected.
Ihere is 110 adverse impact of migration 011 the habitat, any natural existing land resources and
there is no effect on the regular life of people.

lhe environment ilnd ~al impact <lsc;od..tl!'d with the rroj~ct is limited to the ext",,,t of
construction phase and can be mitigated through a set of recommended measures and
adequate provision for environment "lid social impacts which COVf'1monitoring, mpi'lslJJing and
mitigation.

Most of the impacts are expected to occur during the construction ph::!c;eand are considered to
be of a temporary nature. The transmission corridor will be C<lrer"lIy c;fllected <tfler IImfefl;~oing
an options assessment. This enabled the right of way alignment to bypass villagI"C; arid
important water supplies and resources. The main project impacts arf' associated with deal ing
of shrub vegetation, waste management and excavation and movement. of soils.

From this perspective, the project is expected to have a lesser "environmental footprint"_ No
endangered or protected species of nora 01 fauna are reported near the project sites.
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•

•

The stakeholder from the Government and Non-Government sector has also appreciated the
project activities, raised concerns related to the social and environment areas which shall be
addressed through effective planning and management.

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

Adequate provisions have been made for the environmental mitigation al1d monitoring of
predicted impacts, along with their associated costs. Adverse impacts if noticed during
implementation will be mitigated using appropriate design and management measures. 1he
potential cumulative and residual impacts of the rroje(.t (1$ a whole indicate th"t the project is
classified as a category "B", in accordance with "OB's Saf",guards rplky Statement }(}()9. Ihe
Pmj~1 is not considt'IPd highly sellsiti,,4':" or romplex. lhe mitigation IIIP"sme" .elate(1 to
construction, as specified ill til", EMP, will be incorporated into civil works contracts, and their
implementation will be plimarily the resron"ibili~y of the contractors, Ilence, the proposed
project has limited adverse environmental :md sod~1 impact, whkh can he mitig:lted following
the EMr and 5h(lll be a pollution free 'f>llell\l<1lhl",source of power generation with small
environmental foot prints.

III view of the aforementioned details, it is concluded that development of the 50 MW wind
power project by Lakeside Energy Pvt l.td will have no adverse environmental impar:t and the
project can be regarded as an Environmental rriendly 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 sh..11 not have negative environmental irnJ)act dming its life cyde. lnstead, the
pro~ct ""i.1bring positive development and improve the 5000 p.nlflomic conditions of the area
through generation of employment opportunities and contribute in environmental
sustainability of the area.

1\11WTGs considered in the study are equally good for the project. The negotiations of the EPC
contract and price shall playa vital role in the final selection.

The project site is conveniently located close to the grid of IfESCO 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 lir"'nses and permits and into
negotiation of security documents. TIle next steps after approval of feasibility study would he
to apply for the Generation License and Tariff, and to begin negnH~"or.s for EPI\ <,ud 11\. lhe
Project may also enter into discussions with lenders at some stage.

It is expected that the Project will achieve financial close by 1<t quarter of year )Oll and
construction will be completed by 2nd quarter of year 201R. It is alltidpated that the I akeside
Energy Pvt Ltd Project would be a valuable addition to the N..tional Grid for g,-"eralillg
electricity and contribute to overcome the current energy crises of Ihe 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 II & III. 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 nOkV single

circuit and Jhlrnpir-I - 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-I 132kV SIC

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

reinforcements in place at Jhimpir cluster.

• 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

• Addition of 4th 220/132 kV transformer at the newly proposed Jhimpir-2

220/132 kV substation.

• 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 krn 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 HESCOand 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 Tvpe-B 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 Jhirnpir 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 1.00 ms (S cycles) under normal

clearing time and 180 rns (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 LVRTcriteria 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 lEe 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

1.1 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-II and NBT-ili. 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 N1DC.

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-
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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. To develop a feasible scheme of interconnections of lake Side Wind

Power Plant (WPP) with HESCO/NTDCnetwork at 132 kV for which right

of way (ROW) and space at the terminal substations would be required

to be made available.

2. To check the load-ability of lines and transformers to be within their

rated limits satisfying the clauses OC 4.8, OC4.9, 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.

3. To check the voltage profile of the bus bars of the neighboring

interconnected network under different operating conditions

4. To check the reactive power limitations of the wind turbines and the

neighboring generators of the system; and evaluate the size of switched

shunt capacitor banks at Medium Voltage level of substation of

collector system of 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.

5. 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/HFSCOsubstations of 132

kV connecting with the lake Side Wind Farm.

.. POWER PLANNERS INTERNATIONAL PAGE to OF 54



6. To check the minimum short circuit strength of the system to handle

large variation of generation of wind turbine

7. To check if the interconnection with the grid withstands transient

stability criteria of post fault recovery with good damping satisfying the

NEPRA Grid Code.

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

response to Grid disturbances and vice versa the dynamic impact of

disturbances in lake Side WPP on the Grid.

9. 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.

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

harmonics and resonance of the system.

1.3 PlanningCriteria

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.s 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. LVRTof 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 fulfilled by the proposed Lake Side WPP as

enunciated in NEPRAGrid 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

(ii) 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 Oi) & (iii) below.

(ii) 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 stearn 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.

(I)
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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 hydel power is abundantly

available in the Northern grid of NTDC, many generating units of these plants are

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

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

of system strength, especially during off-peak hours. The dynamics of this season is

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-1l4 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.

•
• The base case for the year 2019 comprising all SOOkV,220kV and 132 kV, and

66kV system would be prepared envisaging the load forecast, the generation

additions and transmission expansions for each year particularly in the

Southern parts of the country. The case would include all the proposed and

existing Wind Power Plants which have been developed or are going to be

developed on a fast track basis and are expected to be commissioned by

2019 as per the latest schedule of AEDB.

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

availability of space in the terminal substations, would be identified .
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• Perform technical system studies for peak load conditions of high wind

seasons' power dispatches, to confirm technical feasibility of the

inte rcon nections.

• 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 L.ake

Side Wind PP.

•

(fj
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3. Analysis of Network Prior to lake Side WPP
Interconnection
3.1 Descriptionof the Network

The electrical 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

Jarnshoro 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 Jhtmplr-Z is shown

connected in loop In-out of the 220 kV Jamshoro - KDA double circuit and Jhimpir-l

- 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:

• Artistic (50 MW)

• Act-2 (50 MW)

• Gul Ahmed (SO MW)

• Cacho (50 MW)

• Transatlantic (SOMW)

• Din Energy (50 MW)

• Zuleikha Energy (SOMW)

The other three WPPs in the sketch whose study has been completed 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 Jhirnpir-l 220/132kV

substation.

The second loop at Jhlrnpir-Z 220/132 kV substation which comprises of the newly

proposed WPPs comprises of the following 8 WPPs:

• DHA City (SOMW)

• Iran Pak (SO MW)

• Noor (SOMW)
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• Metro-2 (60 MW)

• Indus Energy (50 MW)

• Lakeside Energy (50 MW)

• Nasda Green (50 MW)

• Uni-Energy (50 MW)

The details of the other 5 newly proposed WPPs is provided below:

• 14 MW Burj WPP connected via loop In-Out of 132 kV Thatta - FWEL-I single

circuit

• Norinco-2 (50 MWL Sino Well (50 MW) and Tricorn (50 MW) connected via

loop In-out of the 132kV Jhimpir-1- T.M.Khan 132kV single circuit

• Master Green (50 MW) connected via loop In-out of the existing Jarnshoro

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 Jhirnpir-2

(f)
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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-l 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

NASDA to Metro-2 132 kV Single Circuit Out

Uni Energy to NASDA 132 kV Single Circuit Out

Metro-2 to .Jhirnpir-2 132 kV Single Circuit Out

Zulaikha to Jhimpir-Z 132 kV Single Circuit Out

.Jhimpir-2 220/132 kV Single Transformer Out

.Jhimpir-l 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-I to T.M. Khan Road 220 kV Single Circuit Out

Jhimpir-I 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

Jarnshoro 500/220 kV Single Transformer Out

Jamshoro to Dadu 500 kV Single Circuit Out

Matiari to Dadu 500 kV Single Circuit Out

(Ij
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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-l contingency, prior to connection of

Lake Side WPP. We will check the adequacy of network after adding Lake Side WPP

in Chapter 6.

•

•

(fj
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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.

• 220 kV D/C transmission line approx. l8km 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

• Addition of 4th 220/132 kV transformer at the newly proposed Jhimpir-2

220/132 kV substation .
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•

• 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 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 LakeSideWind 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 Electricallayout

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 - 2

WTGs 1-6

WTGs 7-12

(6 x 2 = 12 MW)

(6 x 2 = 12 MW)

(6 x 2 = 12 MW)

(7 x 2 = 14 MW)

line - 1

Line - 3 WTGs 13-18

WTGs 19-25Line - 4

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 middle of

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

explained as follows;

Collector Line-1 from WTG-l to Farm Substation

Collector line-2

Collector Line-3

from WTG-7 to Farm Substation

from WTG-13 to Farm Substation

Collector Line-4 from WTG-19 to Farm Substation
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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-S for 22 kVand 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:

• 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

• 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

.,
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• 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 BusSectionalizer 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

• Two breaker bays to connect two transformers 132/22 kV

• 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

Normal continuous current

= 40 kA

= 1250 A for line and TF breakers

= 2500 A for Bus Sectionalizer

The other equipment of the substation consists of:

• Two 132/22 kV, 31.5/40/50 MVA ONAN/ONAFl/ONAF2 OLTC transformers,

132±l1xl%/22kV, to fulfill N-l criteria of Grid Code

• 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).

• 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 all 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-l contingency criteria of Grid Code

i.e. in case of outage of one transformer, the other can take up the full output of

Farm i.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 Peakload Scenarioof August/September

2019

Load flow analysis has been carried out for the NTDC / UESCO 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-B.

6.3.1 Normal Case

Exhibit 6.1.0 shows the normal case under the system conditions of summer 2019.

All the wind farms in Jhimpir and Gharo clusters with installed capacity of 50 MW or

49.5 MW have been assumed after deducting Farm losses and given some dlversltv

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 HESCOgrid are within the normallirnits 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

contingencies. 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 HESCOgrid 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-l contingency cases have been run and the results have been shown plotted

as under:

Exhibit 6.1.1

Exhibit 6.1.2

Exhibit 6.1.3

Exhibit 6.1.4

Exhibit 6.1.5

Exhibit 6.1.6

Exhibit 6.1.7

Exhibit 6.1.8• Exhibit 6.1.9

Exhibit 6.1.10

Exhibit 6.1.11

Exhibit 6.1.12

Exhibit 6.1.13

Exhibit 6.1.14

Exhibit 6.1.15

Exhibit 6.1.16

Lake Side 132/22 kV Single Transformer Out

Lake Side to Metro-2 132 kV Single Circuit Out

NASDA to Lake Side 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-I 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-I to T.M. Khan Road 220 kV Single Circuit Out

Jhimpir-l to Jhimpir-2 220 kV Single Circuit Out

Jhimpir-2 to KDA-33 220 kY Single Circuit Out

Jhimpir-2 to Jamshoro 220 kV Single Circuit Out

Jamshoro 500/220 kY Single Transformer Out

Jamshoro to Dadu 500 kY Single Circuit Out

Matiari to Dadu 500 kY 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 Jhimplr-Z

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 / HESCOnetwork 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 HESCOgrid 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

Exhibit 6.2.2

Exhibit 6.2.3

Exhibit 6.2.4

Exhibit 6.2.5

Exhibit 6.2.6

Exhibit 6.2.7

Exhibit 6.2.8

Exhibit 6.2.9

Exhibit 6.2.10

Lake Side 132/22 kV Single Transformer Out

Lake Side to Metro-2 132 kV Single Circuit Out

NASDA to Lake Side 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/l32 kV Single Transformer Out

Jhimpir-l 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-l to T.M. Khan Road 220 kV Single Circuit Out
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Exhibit 6.2.11

Exhibit 6.2.12

Exhibit 6.2.13

Exhibit 6.2.14

Exhibit 6.2.15

Exhibit 6.2.16

Jhimpir-I to Jhimpir-2 220 kV Single Circuit Out

Jhirnpir-2 to KDA-33 220 kV Single Circuit Out

Jhimpir-2 to Jamshoro 220 kV Single Circuit Out

Jamshoro 500/220 kV Single Transformer Out

Jamshoro to Dadu 500 kV Single Circuit Out

Matiari to Dadu 500 kV Single Circuit Out

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

limits.

6.5 Load Flow Analysisfor 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 2022are 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-l contingency cases have been run and the results have been shown plotted

as under:

Exhibit 6.3.1

Exhibit 6.3.2

Exhibit 6.3.3

Exhibit 6.3.4

Exhibit 6.3.5

Exhibit 6.3.6

Exhibit 6.3.7

Exhibit 6.3.8

Lake Side 132/22 kV Single Transformer Out

Lake Side to Metro-2 132 kV Single Circuit Out

NASDA to Lake Side 132 kV Single Circuit Out

Metro-2 to Jhimpir-2 132 kV Single Circuit Out

Zulaikha to .Thimpir-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
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Exhibit 6.3.9

Exhibit 6.3.10

Exhibit 6.3.11

Exhibit 6.3.12

Exhibit 6.3.13

Exhibit 6.3.14

Exhibit 6.3.15

Exhibit 6.3.16

Kotri GTPS to Jamshoro 132 kV Single Circuit Out

Jhimpir-I to T.M. Khan Road 220 kV Single Circuit Out

Jhimpir-I to Ihimpir-2 220 kV Single Circuit Out

Ihimpir-2 to KDA-33 220 kV Single Circuit Out

Ihimpir-2 to Jamshoro 220 kV Single Circuit Out

Jamshoro 500/220 kV Single Transformer Out

Jamshoro to Dadu 500 kV Single Circuit Out

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 Conclusionof 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 rapacity of hyde I, 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:

• Set tap ratios to unity

• Set line charging to zero

• 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 lEe

909:

• Set tap ratios to unity

• 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 Levelsfor the Year 2022

The short circuit levels have been calculated and plotted on the bus bars of SOOkV,

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

Le. 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 lilies 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 Cur

(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
1-------------- ...---------.-- _ -_ .._-_._--_"_---,--_._--_ ..._-._- __ ._- ._---_ .._-_---_ .._._ .._

Jamshoro New 132kV 25.72 27.22
--_--- ----_.

T.M. Khan 132 kV 15.34 14.10
----._ _-__ .__ ._-_ .--- ..._1-----.

Jhimpir-1132 kV 30.06 25.42
._--- ..-_"

Jhimpir-2 132 kV 25.82 25.66
.._-_._--_ .._._----------_-- -----_.

rent
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-
Jhimpir 132 kV 11.59 9.65

Thatta 132 kV 6.17 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

1---- ---~---.-------------- --------
T.M. Khan Road 220 kV 22.39 17.80

Jamshoro 220 kV 44.04 46.68
f--- ---_------------,---- f-------------------------- _---------------_ .._-

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

given in polar coordinates l.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 I-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 Cu

(kA) (kA)

Lake Side-MY 22 kV 10.72 11.35
---

Lake Side 132 kV 17.50 18.32

rrent
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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

Kotrl 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

Jhimplr-1132 kV 17.87 18.47
- -_

Jhimpir-2 132 kV 16.14 17.89
- ----"- ---------

Jhlmpir 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
1---" _._-,-- 1------"--" --"-----------------" -"---,,,_-"---"------ -_._._. __ .__ ._--

Jamshoro 220 kV 22.58 22.65
--------- ._.-- ------

Halla RD 220 kV 17.43 16.52
"- r- -""-----

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

(fj
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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 analvsis as well.
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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-PTI software PSS/E.

8.2 Dynamic Impact of System Disturbances

8.2.1 Three Phase Faults, Normal Clearing lime 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 SOOkV are plotted w.r.t. Guddu-New SOOkV. 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, Oearing lime of 9 Cycles (Stuck Breaker): LVRTTest

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 WPP. 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 WrG 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 SODkV 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 Lossof 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.".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 lime 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 Lake 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 l.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 99th percentile flicker emission from a single wind turbine during

continuous operation for short time PStf and longer time flicker levels Pltl are

assumed same and calculated by the following formula

•
where

c( 'Irk, "a) is the flicker coefficient of the wind turbine for the given network impedance phase
angle, 'l'k at the PCC, and for the given annual average wind speed, va at hub-height
of the wind turbine at the site;

Sn is the rated apparent power of the wind turbine;

Sk is the short-circuit apparent power at the PCC.

Nwt is the number of wind turbines connected to the pee

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

(8
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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

Skfor MV bus = 670 MVA

The value of c (tlIk) at 10 minute average speed (va) is supplied by the manufacturer

after filed measurements of PSt, fie for different operating conditions using the

following formula.

Sk fie
c(¥'k) ... PaUle' --s,;-

where
Sn is the rated apparent power of the wind turbine;

Sk.ftc is the short-circuit apparent power of the fictitious grid.

The value of c (tlIk) 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

PStL=P1tL=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)
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where

N10,I and N120,. are the number of switching operations of the individual wind turbine within a
10 min and 2 h period respectively;

is the flicker step factor of the individual wind turbine;

is the rated power of the individual wind turbine.

•

The values of NIO and N120 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)

NIO = 10

N120 = 120

For switching conditions of (c)

NIO = 1

N120:: 12

The value of flicker step factor kr.i (tlIk) 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;

PSt~ = 0.188802

Plt~ = 0.181289

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

occurrence assumed i.e. NIO and N120 are 10 times less.
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Engineering Recommendation P28 (Electricity Association, 1989) specifies an

absolute maximum of PSt on a network from all sources to be 1.0 with a 2 hour PSt

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 PSt not exceeding

0.5. British Standard (1995) is less stringent specifying that over a one week period

Pit must be less than 1 for 95 % of the time. Gardner (1996) describes PSt 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 011 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);

• t:N = LSWKA[(l/SKE) - (l/Sm)) :5',; 1133 or 3 %

Where

SWKA= 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

SKUfor one WTG in collector group = 200 MVA (Exhibit 7.1.2)

SKSS=270 MVA (Exhibit 7.1.2)

Substituting these values we get

flV = 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).

VI (PWKA/SKE)2~1/25 or 4 %

• 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.

• 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

• Addition of 4th 220/132 kV transformer at the newly proposed Jhirnpir-Z

220/132 kV substation.

• 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 HESCOand 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 Jhtmpir 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

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

.. POWER PLANNERS INTERNATIONAL PAGE 53 OF 54



•

22kV:

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 Initial Environmental Examination lEE of a 50 MW Wind Power Proiect
(Project) being developed by Lakeside Energy Pvt. Umited (LEPl) in Jhimpir, Sindh Pakistan.

The sponsor of the Project is Naveena Group ING) & Al-Karam Textile Mills Pvt/ Ltd. (AKTM)

lakeside Energy Pvt. limited is developing a SOMW wind farm located in Jhimpir, District Thatta.

lakeside Energy Pvt. limitE·,] (lfPl) is an SPV formed for devek>ping SOMW Wind Power Project. LEPl is
a whofly owned subsidiary of Naveena Exports ltd (Na) and AI Karam Textile Mills Pvt. ltd.

Lakeside Energy Pvt. Ltd is interested to setup a Wind Power Project of 50 MW Capacity in
Jhimpir, Sindh, Pakistan.

ConsuiIant

Renewable Resources is the Project consuitant engaged for Project development including the
nitial Environmentai examination (lEE) of the Project.

;he contact details at ronsuitant are given beiow:
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Project Sponsors
The Project Sponsors are the Ud liability company incorporated under the laws of Pakistan,
called Lakeside Energy Pvt. limited (LEPl). Contact details are asfotlows;

Study Methodology

The study was conducted using standard methodology prescribed by national and international
agendes to fadlitate the review of identified environmentai issues. This entailed an
understanding and desaiption of the environment within the activities which will occur or
potentially have influence on the social and bioiogicai environment. The lEE study was
conducted in four phases.

it Phase-l involved the definition and categorization of the Project components, collection
of baseiine data and inionnation of the defined Project area throud1 ohvsicai survey
sno consultation with the local inhaiJitants near the Project area.

_, Phase-It involved the laboratory analysis of the aifferent environmental parameters
'Nhich inciudes (AmiJient Air Monitoring, Ambient Noise. and Water quality anaivsis of
tne oroiect area.

• :>hase-ill involveO assessment of ootential imoact assessment of the ore-<:onstruction.
.onstruction. operation ana Decommission pnase of the ProJect.
=hase-iv 'nvorveo the mitigation measures, 70rmuiation (ina monitoring at an
':nvironmental Mana~ement Plan (EMP\ to minimize the environmentai imoacts of the
,)roject cunng construction ana ooeration onase.
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The approach of lEE study indudes the following steps:

.,.

.:.

.:.

.:.
<.
.:.

.:.

• .,.

Desaibing the Project and details of Project Proponents
Review of applicable Statutory Requirements and compliances
Establishing environmental baseline conditions through survey and consultation with
the local stakeholders
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
Identifying potential mitigation measures to eliminate or minimize the potential adverse
environmental impacts
Environmental Management & Monitoring Plan and fotlow-up programs

Statutory Requirements

The report fulfills the foilowing regujatory requirements:

.:. Pakistan Environmental Protection Agency (Review of lEE and EIA) Regulations, 2000
with reference to Pakistan Environmental Protection Act, 1997 .

..:. Sindh Environmental Protection Agency (Review of lEE and EIA) Regulations, 2014 with
reference to Sinah Environmental Protection Act. 2014

~!.Performance Standards of IFe and World Bank group

The details of the statutorv requirements and compliances of this lEE report to the national ana
international regulations or guidelines are explained in Section 2 of this report.

"TheWind farm Project of 50 MW of lakeside Energy Pvt. Limited is located in Jhimnir. District
"hatta Sindh. ihe iana has oeen ieaseo bv the Government of $inah bv Lakeside Energy Pvt.
jmiteO. The Karachi Hvaerabad ~lotorwav (Suoer Hi~wav, is connecting roao to the site. The
:ota1 lana area of the t»ro1ect is 360 acres.

.uoiect to finalization of the tPCc. .ne Protect wid install 23 unus or General Electric turoine
-;enerators (WTGs). eacn With rated output of 1.7MW. However. the exact configuration wail be
Jetermlned upon nnausanon of the tPc. The other options Of wind tUr1line generators (WTGs)
:Ire aiso availabie iike, .\lordex 1'1131 WInd turbine ~enerators (WTGsi rated outout at 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.E1.7 wind turbine generators (WTGs) rated output of total 29 WTGs.

Further details about the Project and its location are given in Secti0n3 of this report.

Description of Environment

A data co"ection survey was undertaken that induded geotogy, meteorcMogy, hydrology,
ambient air quality, water quaiity, soil characteristics. noise levels, shadow forecasting, flora
and fauna. land use pattern, and socio-economic conditions, based on available secondary
information or data collected in the field. Primary data was collected to establish baseline
conditions for the soil, water (surface and ground) quality, flora and fauna, and noise.e· Secondary data was coflected for land, dimate, and .socioeconomicfactors..

The phYSicalsurvey 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 alternatives are disrussed in Section 5. During the lEE. the Project
potential social and environmental impacts were identified. Eacn identified environmental and
social impact was then cnaracterized with respect to its nature, reversibility, geographical
extent. consequence-severity and likelihood. Based upon this characterization, the irnoacts
were then assessed to be of high, medium or low significance. The lEE has recommended
aoproonate mitigation measures to address the potential environmental and SOCia-economic
'rnoacts. The details of imoact assessment and mitigation measures are provided in Section 6,
vhich is further suepiementeo bv the Environmental Man~ement Plan iEMP, provided in
~ection-8 or this report.

3takeholder Consuitation

.takenoider consultation was earned out as part of lEE stuov, :he aetails of the consuitation
ire documentea in Seaion-8 OT the reoart.
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•

finding and Recommendations

1

I

• Wind Power Project is a green energy Project and, therefore. there is no maior long
lasting social or environment impact foreseen.

• Air quality of the area may be slightly disturbed only during construction phase of the
Project.

• The Project Areadoesnot fall under anysensitive, protected area.
• No threatened I 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.S 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 National
Environmental Quality Standards (NEOs)of Pakistan.

• The environmental disturbance norma.1y associated with construction activities will be
minimized through an Environment Management Plan (EMP), implementation of which
will continue during Project operation and which includes monitonng arrangements.

• -:'he Protect will bring a positive deveio.oment in the area and improve the socio-
economic conditions through generation of emoloyment opportunities and ooening of
avenuesfor the development of this area. Power project construaed and then ooerated
in the area will cause oeveopment of good infrastructure, which wiil be benefited by
the local population.

• \t least. one year bird monitoring is recommended to compile substantive data about
the impacts of wind DOwerplants on the birds and other important wildlife 'A the area.

t The !'r04ect will aiso nero promote renewable energy in Pakistan and wlil contribute
JositivelV ov meeting tile energy supply demana of the countrv .

~ "his lEE study concludes that the nroooseo Wind protect wiil not lead to significant
adverse environmental and social imoaas or sucn nature or magnitude that would
.ecuire a more detailed renort in the form )1 an ;:!A Additionaily careful
imo'ementation of the t:MP will ensure that environmental imoacts are manaeeo and
mrumlzeo ana the protect orooonent meets all statutorv reauirements.

-:'e oroiect has neen aiscussed with local oeooie. government orficials and NGO (like Wildlife
iecarrment. -orest ceoartment, SEPA, NWF ana iUCNI. -:-he consuttanons elicited general
.ueport tor the oroiect. :-here were no serious environmental issues raisea or matters mat the
Consuitant had overlooKed. The main concerns emresseo were to ensure that local oeoote got
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•

employment on the project and that measures were in place to avoid excessive noise or dust
and bird mortality.

!n the view of all above, 50 MW wind power Project of Lakeside Energy Pvt. Umited can be
regarded as Environmental Friendly Green Project. The details of lEE findings and
recommendations are disrussed in Section-9 of this report.

The following Annexures are attached with the report in order to support the results and
findings of the report.

Environmental Management and Monitoring Plan
EMP Implementation Cost Estimates
Pakistan Emrironmental Protection Agency Act 1997 and (Review of lEE and EIA)
Regulations, 2000

Annexure-IV: Sindh Environmental Protection Agency Act 2014 and (Review of lEE and EIA)
Regulations, 2014

Annexure-V: Pakistan National Environmental Quality Standards
Annexure-VI: IFC HSE Guidelines for Wind Energy Sector
Annexure-VII: laboratory Analysis Reports of Ambient Air Quality, Noise and Drinking Water

Quality
Annexure-VIII: List of Flora and Fauna Recorded in Project Area
Annexure-iX: Snapshots of Biological Environment
.mnexure-X: Social Survey forms
Annexure -.:,(1: Snapshots of Community Consuitation
Annexure -XII: Snapshots of Stakeholders Consultation

Annexure-I:
Annexure-II:
Annexure-Ul:
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SECTION 1

INTRODUCTION AND PURPOSE OF S'rUDY

1 INTRODUCTION AND PURPOSE OF STUDY

1.1 PROJECT PROPONENT

The sponsor of the Project is Naveena Group (MG) & AI-Karam Textile Mills Ltd (AG)'

Lakeside Energy Pvt. limited (lEPl) is an SPV formed for developing SOMW Wind Power Project.
LEPl is a wholly owned subsidiary of Naveena Group (NG) and AI-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 consultant to develop the Project of Lakeside
Energy Pvt. Limited.

Lakeside Energy Pvt. Limited has land available having area of approximately 360 Acres. in
order to identify the iand for the wind farm within the same area, preliminary site assessment
has been carried out.

1.2 THE PROFESSIONAL ADVISORS

,~enewable Resources (Pvt.) ltd is the oroiessionai tecnnicai aavisor tor the Protect. Renewable
~esources is a consulting comoanv speoauzec in t{enf'wabie Energy (RE), Energy Efficiency (EEl
~na Environment (Env] Protects. The comoanv is ownea bv grouo or orotessionais who have
jeen intimatefv invOlvea in the renewaole energy program or Pakistan, and have a fundamental
maerstana~ cr issues relati~ to Dower Dro~ cevesooment, '..vnidl inoude but are not ltd
:0 reasmihtv studies. reguratorv aoorovais. concession ana security oocurnents. and aopiicable
:olicies.

~E2 's csoaole or conoucnne ruil feasioility paCkage featunng power proouction estimates, grid
;nterconneaion and tariff modeJ. RE2 atso has the exoertise to deal with ail technicai 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 wort output meets internationaJ standards.. RE2 is presendy a consultant for various
power Projects in ~"akistansponsored by local and international investors, with international
banks.

RE2 has gained significant experience in conducting Environmental and Sodal Impact
Assessments (ESIA)and Initial Environmermu Examinations (lEE) of renewable energy projects
in accordance with national and international laws and standards. These studies cover all
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 PROtECT BACKGROUND & JUSTIFICATION

Palcistan's maiOr" eIectridtv sources are thermaj and hvdro generation. meeting approximately
70% and 28% (respectively) of the country's annuaj etectricity demand. The primary thermal
generation fueis employed are furnace oil and gas. While both are oroduced domesticallv,
demand already outsti os domestic supply by a considerable margin .. ·iI import is a significant
burden on the national exchequer and the increasing import bill continues to exert further
pressure on the foreign exchange reserves, Bedridty mix of Pakistan (2013-2014) is presented
in the figure below:

ELECTRICITYGENERAnON 2013-14
TOTAL: 103,670 GWH

!'4udear.4.9O%

Oil. 38..50%

-:igure 1.1: Electricity Mix otPakistan by Source!

:neriN Year BOOk Of PakiStan LOll
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• Construction of site roads and crane pads at each wind turbine site
• Construcnon 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 include all fuels and oils, drilling 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
be maintained for the wind farms, in addition to the security staff

3.3.4 Decommissioning Phase

The Project's wind power generation systems, if ooerateo prudently, should maintain certain
residual value upon decommissioning, following the estimated 20 year life-cycle of the Project,
as agreed in the EPA. its continuea oerformance wouid demand up-gradation rather than
decommissioning of the plant. The tower ana turbine may need reolacement while the old ones
may De sold as scrap to be aopropriately disposed-off.

However. jf the site IS to be decommissioned prior to the aesignatea orant life, it wlil be
'nitiated bv ctsmantnng the turbines. suoportlng towers and suostation, ano transporting them
Jut of the Protect area. -:-he activitv will take aoproxrmaterv SIX (06) months ana wul reouire
100-SOO trucx- loaas to transport the material. The turoine material ana the tower wii! be sold
,;s scrap, ana concrete wul be nroxen ana movea to the lanafill site. The stereo fuel or oii wiil be
.ransoorreo out or the area Tor sale or oisoosat at a suitaole ianafill Site. Tile site wlil be leveled
:0 make rt available for regular use.
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Import of gas could 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, seOJrity difficulties and physicaj terrain concerns. Moreover, it
would increase Pakistan's reliance on imported fuels with associated foreign exchange burdens.
This must be considered in the context of rising costs for gas and oil-based fuels as a result of
uncertainty over future supply.

Alternatives to further fuet imports for eiectriOty 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 reliance on imported oil and protect
against resulting vulnerability 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 coal, it currently
makes up a very small proportion of the country' s total power generation. This is due, in part,
to the fact that most of the reserves are located in the remote Thar Desert region. Exploiting
the coal reserves wouid require significant upfront investment in local infrastructure (induding
provision of water suppiies], devejopment of mines, housing and refated infrastructure, and
investment in transmission lines, as a pre-requisite to any power plant development. Hydro-
electric power already supplies aimost 30% of the domestic eiectridty that is generated, and
numerous sites for future investment exist. However, due to their locations, this would also
reauire significant investment in transmission and other infrastructure. Moreover, there are
vanous poiiticai issues re4ating to the Oevetopment of hvdro-efectnc and coal generation power
plants, which remain to be resolved.

in light of the prevailin~ circumstances. wind generation appears to be a viable and
~nvironmentailY friendly alternative for meeting Pakistan's urgent eiectricity demands. The
~evetooment of "'IIno gener.n:ion oroiects (!xlld reduce deoendence on oii-based thermal
cower ~eneration. .ncrease diversity in Pakistan's electricitv generation mix, ;:And reduce
greenhouse gas (GHG) emissions. ail of wnich will contribute towards projecting a positive
mage of Pakistan within the intemational community. Also the per kWh tariff for wind oower
Jroiects are now comoaratlVeiv iower than that of furnace oil orojects. partlcuianv the Rental
'ower l>rOiects. ""nidi were IJrevioustv :nouc.tea to meet the u~ent needs or esectndtv
.norrrails.
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1.4 PROSPECfS OF WIND ENERGY IN PAKISTAN

Pakistan has consider3bIe potent:iaA for wind energy in the coa.st:at belt of its southern provinces
Sindh and Balochistan, as well 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 installed in
the Gharo and Keti Bandar wind corridor, the average wind speed in this wind corridor is 7.4
m/s making a regioniM potentiaJ of more than 50,000 MW. The Wind Map of Patcistan as
comprised by NREl is shown in Figure 1.2 below.

.. ',

................w.,.,...,.I.... 1
'..

. ...... ..-
~USAID~---

lle '';ovemmem or Pakistan (GOP, is aivefSifv;~ its energy mix on a iast trace baSISto ensure
':nergy Security, :;;ustainaole Oeveiooment. 50dal Equity ana Environmental Protection. Given
cs overad economics. Nina energy IS envrsageo as an irnoortant ingreaier, or Pakistan'5 future
~nereymix.

..:'__
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Keeping in view the antidpated future energy needs ana .tie significant potential for renewable
energy, the GOP has set a target of at least 5% of the total national power generation capacity
to be generated through renewable energy technologies, especially through wind energy by the
year 2030.

1.5 PROJECT OVERVIEW & OBJECfIVES

The Wind Farm Project is located in Jhirnpir, which is approximately l20km from Karachi,
Pakistan's commerdal hub and main coastal/port dty.The Project site consists of 360 acres of
land, wr·:ch has been leased by the Government of Sindh. The Karachi-Hyderabad Motorway
(Super Highway) and National Highway are the connecting roads to the Project site.

• Subject to finalization of the EPee, the Project presendy contemplates instatling 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

i PrOiect Capacity
i3 Turbines to be installed G.E 1.7 MW ~Tota129 w:rG;

Gamesa·G114'" 2.0 MW Tota25'cWTGs ..
GamesaGU4 -,2.S MW Total~20WTGs
G.W121-2.5 MW·..;.Tatal20WTGS
VestasV126~3 MW, ....Total 15 WIG

1Nordex Nl3l3.0 MW - TotaI!7 WTG• Annual Expected .:Jectricity to G.E1..7~ 531;209MWh/a
be-supplied to the Grid '

!4

. Estimateo Project Cost 107.s milion USS

"he Projea is being oeveioneo with the foilowing ooiecnves:

~:ontrlbute to meeting the erectncitv suop.y aeficit in south west or Pakistan in
,Jarticular; ,ina countrv m general:
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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 depletion of
natural resources for future generation and environmental stability;

iv. Create employment during construction and operations and provide opportunities for
devetoping ecotourism;

v, Improve microeconomic effidency of the power sector by reducing fossil fuel 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 induding land, forests, minerals, water, arid ecosystems;
and

viii. Improve local physical infrastructure such as access roads and transmission network in
the Project area.

1.6 NEED AND OBJECTIVES OF lEE STUDY

Pakistan Environmental Protection Act 1997 (PEPA 1997) requires the proponents of every
development project in the country to submit either an Initial Environmental Examination or
environmental Impact Assessment to the concerned environmental protection agency.

Sindh Environment Protection Agency Act 2014 (SEPA 2014'
':inoh Assernnlv nas passed the Sinoh f~vironmentaj Protection Act 2014; Environmental
orotecnon became the provincial subject; SEPA have developed Act, regulations and sectorial
guidelines to develop its own Act and reguranon and guidelines.

The _EE/SA Reguiatiolils 2000 issueci unaer PfPA 1997 ana lEE lElA reguiations issued uncler
3£PA Act 2!)14
sotn gUidelines provrde separate lists for the protects reouiring lEE or E!A. This initial
':nvironmental Examination dEE) report has peen orecareo in accoroance With the orovisions In

rne Pakistan Environmental Protection Agency (Review OTlEE and EIA) RegUlations, 2000.
According to these regUlatiOns, an lEE is required for erojects falling in any category listed in

I Document NoI RE2J131118 1100 1
Date ot Approval

February ,2016
Document Title:
Initial Environmental Examination (lEE)
50 MW lakeside Enerrrl Pvt. limited ot

I Wind Power Project in Jhimpir, Sindh
: Pakistan

. Consultant Name:
~ Resoun:es (Pvt.)
ltd

i Document Issue
I 01



Schedule-I of the regulations, and an EIA is required for projects listed in Schedule-II of the
reguiations.

1.7 BASIS PROJECT CATEGORIZATION OF EIA STUDY

Section 12 of Pakistan Environmental Protection Act 1997 and other regulatory documents such
as Pakistan Environmental Protection Agency (Review of IEE/EIA) Regt. mons 2000 requires
that every new development project in Pakistan has to be preceded by an Initial Environmental
Examination (lEE) or Environmental Impact Assessment (EIA) depending upon the magnitude of
the project and severity of impacts antidpated at the time of commissioning of the project .

• PEPA (Review of IEE/EIA) Regulations 2000 categorize protects into two separate schedules
depending on whether a project requires an lEE (Schedule-I) or an EIA (Schedule-II). The
Regulations also require that all projects located in environmentaiiv sensitive areas need
submission of an EIA.

Section 17 of Sindh Environment Protection Ageocy 2014 and Sindh Environmental Protection
Agency (Review of IEE/EIA) Regulations 2014 requires wind project to conduct the lEE under
schedule I, Sindh Environmental Protection Agency (Review of initial Environmental
Examination and Environmental lmoact Assessment) Regulation, 2014. the list of projects
requiring an EIA indudes wind energy projects if it fails under any sensitive, protected area. it
defines "CnVlronmentat Sensitive Areas" as the area wnicn fails under sensitive sites iike
orotected areas, or the sites wnich may have crucial and growing importance. The Project Area
does not fall under the said category accordingly lEE report has been preoared.

Accordingly an lEE Studv has been conducted, and the same will be submitted to seek approval
Jnor to project initiation.

• !his report conforms to the requirements of the lEE report addressed in IFe and World Bank
~roupperformance standaras.

n the context of the scooe of the Project, the fEE report has addressed the following oDiectives.
mer-e aopticaDfe:

:" =z;tegorv or the -rorect consistent '!-11thP3i<lstan Envrronmentar Protection Act. :_J97.
~ina EnVIronment Protection Act 2014 and IFe'.:; ana Wond Bank grouo performance
stanaarcis.
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.:. Highlight baseline environmental and social conditions of the Project area along with
identification of environmentally sensitive area and concerned stakeholders like
Government officiais and different NGOs.

.:. Relevant host country laws, regulations, applicable treaties and agreements

.:. Protection of human heah:h, rutturaj properties and biodiversity induding endangered
species and sensitive ecosystems.

.:.

.:.• ",.

.:.

Major hazards; occupational health and safety; fire prevention and life safety

Socio-economic impacts; land use: land acquisition; involuntary resettlement

Impacts on indigenous peoples and communities, if applicable

Cumulative impacts of existing, proposed, and antidpated future projects

.:. Efficient production, delivery, and use of energy

.~. Pollution prevention and waste minimization, poilution controls (liquid effluent and air
emissions), and solid and chemical waste management.

1.8 Scope of lEEStudy

This lEE study is focused at developing the environmental profile of the project area so as
to evaluate the existing pnvsicar, biologicai and socioeconomic aspects leading to
-esoecnve impacts due to construction and operations at the Wind Farm.

• l1e main purpose of the iEE stucv is to ensure mat:

>;. Anv major aaverse impact on the environment (phvsical, ecological and social) during
nfferent onases or oroiects viz. 5jtin~ oesign, construction and operation are identified.

"~ Adverse imoaas are aoprooriateiv addresseo and aaeouate miti~ion measures are
ncoreoraree in the srt:i~, desi~, consrrucnon ana ooeration onases of ororect,

,JCIOeCCnomICcsoects are ioennfled. ana mitigation measure nas oeen suggestea.

';' Alternatives to acnieve the ooiecnves are ana!yZeo.
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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 lEE report has identified the significant environmental aspects and screened
the potential aspects to ensure that the likeiy 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 critically assessed with
respect to compjiance with ~he Pakistan Environmental Protection Ad 1997, Sindh
Env:ronment Protection Act 2C 4 and World Bank, IFe.

1.9 Methodology for Initial Bnvironmenta: Examination Study

The environmentaj assessment (examination and evcUuation) 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 infonnation on physical, ecological
/biological as well as Socioeconomic environment. The data are compiled then projected or
modeled for different phases of projects, i.e. design, construction, and operations. The likely
changes in the critical environmental aspects or significant changes in the ambient
environmental parameters are identified. Identification, assessment and evaluation of
significant impact either in qualitative or quantitative terms is carried out for which appropriate
mitigation measures are proposed.

?roject Team of environmentalists and socioiogists held consultation based on the detailed
contents of the Project with main staiceholders. Environmental and social considerations being
an essential component of the implementation phase of this project, the following pomts were
underscored for imolementing the lEE recommendations:

1den~ng the need. :f any, for invoiuntarv resettlement and for land acquisition and to
Jreoare an aoproorrate involuntarv Resettlement Program .

ieduang the impact on the living environment during me construction period, selecting
-:;oproonate construction methoas and construction scneouie.

\ccorai~ the iEE StuOV has:

.onoucreo ououc consurtatron at the eanv stage
:-leld stakenoiders meetings during the stuov.
.snoerstooc in detaii the concerns of Persons resident in the villages that are outside the
Lakeside Energy land area.
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••

• In consideration of:
• Agreement between GoSand lakeside Energy Pvt. Umited, allowing lakeside Energy Pvt.

Umited land for instaUation of Wind Power Generation will require no payment for land
acquisition,

• Consultation Meetings -vith the residents of two villages located on the outside of the
land area, have confirmed the issue that establishment of the Wind Farm on LEPL land
will not require land acquisition or invofuntary resettlement, and insignificant impact on
the ecoklgy and living environment, It is impjicit that there would be no need for
involuntary resettlement or acquisition of land.

• This lEE report presents the existing environmental scenario and the results 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 evatuated impacts requiring necessary
mitigation measures are suggested in the report. The report also indudes the
Environmental Management and Monitoring Program that will be implemented during
siting. construction operation phasesand decommission phase.

The methodofogy specifically adopted for conduaing the lEE of The Project may be
summarized as follows

1.9.1 Scoping

The Key aaivities of this phase indude:

Proiect Datu Compilation: A generic description of the proposed activities relevant to
environmental assessment was compiled with the helD of the oroponent.

Published Utputure Review: Secondary data on weather. soil, water resources, wildlife, and
.'~er.rtion were revtewe<i and commieO.

LegislativE' Review: information on relevant legislation, reguiations, guidelines, ana standards
vas revieveo and comoiieO.
delitifiamOll or PotemIGI §mpacts: The information coaectec in the previous steps was
.eviewefj and DO(entiaJenvironmental issues ldentifieo.

?aseline J)ata Collection:

?rima", Data ?rimarv data for Environmentai Me nrtonng induding Ambient Air. Ambient
!loise, ground water and surface water was devei~ through EPA Certified La oratory (SGSl,
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in addition to that Birdlife and wildlife 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 alternatives. A questionnaire was deveioped and views of local
inhabitants were taken about the wind power Project.

Secondary Data reasonable data of baseline information on the Project area was available 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 environmental, Socioeconomic, and Project information collected 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

.~ Ecology of area, induding flora and fauna especially with reference of migratory and
local birds

.:. Local communities

.:. Noise impact

.:. Shadow imoact

Wherever possible and applicable, the discussion covers the following aspects:

.;. The present baseline conditions
..~ The potential d1a~e in environmental parameters likely to be effected bv Project

-etatea activities
<. The identification of ootential imoacts
.;. The evaiuation of the ukeilhood and Significance of potential imoacts
.;. :he definition of miti~ation measures to reauce imoacts to as lOW as oracncaole
,~ 7'he oreaiction of any resIdual imoacts, indudi~ ail long-term and short-term. airect

::ina inoirea. benenaal ana aaverse imoacts
.:. "he monitoring of residual imoacts
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1.9.3 Documentation

This report documenting the lEE process and results is prepared in aexordance with the
relevant guidetines 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 environmental impact, and proposals for
measures to be taken to mitigate and compensate for any determined environmental
impact dlM"ing construction and operation phase, are presented in the Environment
Management Plan (EMP) (Annexure-I).!n 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 basisof a point system. The evaluation scale applied is as follows:

w:> =High

~ =Medium

<) =low

.:) =No Impact

'L...;~ =tocailv Favorable

-- '\"'X =Regionally Favorable""" '

30th national and internationai stanaards. sucn as those or the Wond Bank ana WHO. are useo
asa basts for this judgment. Accoming to these sranoarus, impacts are evaiuated asfollows;

dig" !nternatlonal ana national stanaaras are exceeaea I
! Medium i Between Internationai ana nationa; standaras
. low : International and nalionai stanaaras are met
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SECTION 2

LEGASLA TIVE REQUIREMENTS

2 LEGISLATIVE REQUIREMENTS

•••
This chapter describes the relevant: (i) national and international policies: (ii) legal 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 provisions relating to the protection of the
environment. However, the enactment of comprehensive legislation on the environment, in the
form of an act of parliament, is a re4atNety new phenomenon. Most at the existing jaws on
environmental and social issues have been enforced over an extended period of time, and are
context specific. The jaws relevant to deveiopment projects are brieflv reviewed below.

2.2 POLICY GUIDELINES

"1le National Conservation Strat~ (NCS)is the orimarv poiicv aocument or the Government or
"akistan IGOP) on national environmental issues. Tile Strategy aoprovea bv tne federal Cabinet
.;, Marcn 1992 was also recognized bv International Financial Institutions. pnncrcarlv me Worid
3ank..The NCShad identifiea 14 core areas induding conservation or bioniversrtv, pollution
)revention and abatement, soil and water conservation and oreservation of cutturat hentage. It
,30 aiso recommenoea immediate attention to the statea core areas in oraer to oreserve the
::nVlronment or Pakistan.

..,mid-term review or the l\lCS in 2000 conouceo that acnievernents unoer tne !KS were
Jrimanly awareness raising ana institutional buiiding rather than meaningiul improvement Of
:ne environment ana natural resources and that the NCS was neither aeslWled nor adequatefv
Focusedas a national sustainable devefooment strategy (GoP. Novemoer 2002). Thus me need
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for a more focused National Environmental Action Plan (NEAP)was formulated and approved
by the Pakistan Environmental Protection Council in 2001 to practically improve the national
environment with emphasis on poverty redUdion, and economic as we41 as sustainable
development.

NEAPnow constitutes the national environmental agenda and its core objective is to initiate
actions that would safeguard public hearth, promote sustainable livelihoods and enhance the
quaiity of life of the peopie of Pakistan.

The GOP and United Nations Development Programme (UNDP) have jointly initiated an
umbrella support programme called the NEAP-Support Programme that was signed in October
2001 and implemented in 2002. The deveiopment 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 development and
safeguard of natural weaith of country. The following are the approved Sectorial Guidelines:

a Water Suppiy and Management
• Air Quality and Noise
• Waste Management
a Forestry
:t Biodiversity and Protected Areas
• Climate Change and Ozone Depietion
., Energy Effidency ana Renewable
• Agriculture and Uvestock
~ Multilateral Environmental Agreements
.. Biodiversity Action Plan

.-

It The Key to protection of the biological heritage or Pakistan ues in the invoivement OTlocal
oeoote ana in the support nrovideo by competem institutions Torconservation and sustainable
rse. :he Government of Pakistan has recogruzec the imcortance of these measures in the
creoaranon of National Conservation Strategy ana in becoming a signatOrYto. and ratifying, the
=onvention on Hiof~cai DiversltV ,C80\ in 1994. ..Jevetooingthe 6iooiversrty Action Plan Tor
)3kistan. :000 has been tne most sigruficant direct steos towards addressing the bloaiversitv
oss.
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2.2.2 The Biodiversity Action Plan

The Biodiversity Actioo Plan (BAP), whidl has been designed to complement the NCSand the
pr~ provincial oonservation strategies. identifies the causesof biodiversity Joss in Pakistan
and suggestsa series of proposals for action to conserve biodiversity in the country.

The SAP recognizes that an EIA is used as a tooi at a project level to identify environmental
effects of a proposed project and to plan for redudng adverse effects. The BAP further
stipulates that an ElA needs to be initiated at an eariy 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 Federal and Conrurrent Usts. The Federal list depicts the ar-eas
and subjects on which the Federal government has exclusive 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 Rural Development are responsible for
environmental issues at the federal level. The NCS unit within the Ministry ensures
implementation of the l'IIationaiConservation Strategy.

The Pakistan Environment Proteaion Agency is the federal body responsible for administering
the provisions of the Pakistan Environment Protection Act. It is responsible for ensuring
comoliance with the NEQs, developmg monitoring and evaluation systems and initiating
legislation wilen necessary.

"lle Drovindai Environment Protection ~endes. i.e, the tnvironment Proteaion Oeoartment in
-Sinah. are responsible tor environmental planning ana development and aoprovat of Initial
::nvironmental Examination (lEE)and Environmental Impact Assessments iEIA) of new Projects
3t the orovmcial levei.

'2.4 LAWS. REGULATIONS, £~ND GUIDELINES
-:'e ,)akistan ::nvironment )mtection Act. !J97, s me caste :aw that ernoowers the
.:;overnment of Pakistan to oeveiop policies and guidelines for the protection of the country's
1aturai environment. A brief desaiption of the jaws is given oeiow,
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2.5 PAKISTAN ENVIRONMENTAL PROTECTION ACT, 1997

The PEPA.1997, is the basic legislative tooi err..,av-ering 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 environmental examination (lEE)and EIAfor development Projects.
Section 12(1) requires that: "No proponent of a Project shall commence construction or
operation unless he has filed with the Federal Agency an initial environmental examination or,
where the Project is likely to cause an adverse environmental effect, an environmental impact
assessment, and has obtained from the Federal Agency approval in respect thereof .. Pak-EPA
has delegated the power of review and approval of environmental assessments to the
provindal environmental protection agendes. As the proposed Project wiil be located near
Karachi, it falls under the jurisdiction of the EPASindh.

2.6 SINDH ENVIRONMENTAL PROTECTION ACT, 2014

~e Sindh Environmental Protection Act, 2014 (SEPA)is the basic legislative tool empowering
the provindal government to frame regulations for the protection, conservation, rehabilitation
and improvement Of the environment. The SEPA2014 is broadly applicable to air, water, soil.
hazardous waste, marine and noise pOllution. Penalties have been prescribed for those
contravening the provisions of the Act. The powers of the provincial Environmental Protection
Agencies (EPAs)were aiso considerably enhanced under this legislation ana they have been
5iven the power to conduct inquiries into possible breaches of environmental law either of
:heir own accord. or uoon the ret;istration or a comoiaint. :;indh Environmentai Protection Act,It ::014 (SEPA)attached as Annexure IV.

•~. !t eauallv lavs emphasis for the oreservation of the natural resources of Sindh and to
sooct ways ana means for restonng the oaiance in its eco-svstem ov avoiding ad
voes at environmentaj hazarns,

-:- Jnaer section 17 of SEPA.",10 proponent of a oroject snail commence construction
or ooeranon uniess he has filed with the ,j,~ency an initial environmental
axammancn or environmentat imoact assessment ana has ootameo from Agency
approval in resoect thereof. "
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.:. SEPAshall review the lEE & EIA and accord approval subject to such terms and
conditions as it may prescribe or require. The agency shall communicate within sixty
days it approval or otherwise from the date lEE is filed failing which the lEE shedl
deemed to have been approved.

2.7 PAKISTAN ENVIRONMENT PROTECTION AGENCYREVIEW OF
lEE AND EIA REGUlATION, 2000

The Pakistan Environment Protection Agency Review of lEE and EIA Regulations provide the
necessary details in respect of the preparation, submission, and review of the lEE and EtA.
Categorization of Projects of lEEand ElA is one of the main components of the Regulations.

The following is a brief step-wise description of the approval process:

.:. A project is categorized as requiring an lEE or EtA using the two schedules attached to
the Regulations.

.:. An EIAor lEEis conducted as per the requirements of the EPAguidelines.
•:. The EIA or lEE is submitted to the concerned EPA-provincial EPAs if the project is

located in the provinces, or the Pak-EPAif it is located in Islamabad.
•:. A fee. depending on the cost of the project and the type of the renort, is submitted

along with the dowment.
.!. The submittal is aiso accompanied bV an appiication in the format prescribed in

Schedule N of the Reg·;iations.
•:. ~PA conducts a preliminary scrutiny and replies within 10 days of the submittal of a

reoort bv:(aj confirming compieteness;(b) asking for additionai information, jf needed;
or (c) returning the report requiring additional studies, if necessary.

'... EPAis reauired to make every effort to cornolete the iEEand EIA review orocess within
...i.Sand 90 davs, respecnveiv, upon confirmation or comoreteness.

·Z· !f the EPAsaccord their approvai SUbjectto certain conditions, then before commencing
construction of the project. the proponent is reauireo to submit an undertaking
,ccepting the conaitions as oer mentioned in schedule vii.

.'~ :3etorecommenci~ ooeration of the oroiect, the oroeonem is reaulred to obtain from
:!le EPA " wntten conrirmation cri compliance ...vrth the approvai conditions and
-eQUIrementSor the lEE.

-:. .in Environment \lIanagement ?Ian ,EMPl is to oe suomittea With a reauest for
ootainin~ confirmanon of compliance.

~~ The EPAsare reauired to issue connrmation ot comoiiance within 15 days of the receipt
of request and como4ete documentation.
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.) The lEEapproval is valid for three years from the date of accord.

A monitoring report is to be submitted to the EPAafter completion of construction, followed by
annual monitoring reports during operation.

CGmaIetr !ltIIirteBIII5 atPl!pllotiorJ alEWIfE,."., with detDiIs «other t:OIIC2IIIed /qws and
regulations outlined in the Pakistan Environment Protection Act 1997are provided in
Annexure- III tor reference

2.8 SINDH ENVIRONMENT PROTECfION AGENCY REVIEW OF lEE
AND EIA REGULATION, 2014

The SEPAreview of lEE 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 oreoaranon, submission and review of the lEE, EIA and
environmental cneddist of the project.

{~~~!t~li:
~'~~:;.:~ '.

These regulations dassify projects on the basis of expected degree of severity of environmental
impacts and list them in three separate schedules. Scheduie-t lists projects that may not have
significant environmental impacts and require an lEE. Schedule-U lists projects of potentially
~ificant environmentcJj impacts reauiring preparation of an EtA. Sd1edule-m list proiects of
screening and requiring preparation of environmental cheddist. The Reguiations also require
under the schedule-II Clause-A6: Wind energy projects if falls under any sensitive, protected
area ana under the Clause-J: that ail projects located in environmentally sensitive areas reauire
preoaranon of an EtA. SEPA (Review of lEE lElA regUlations, 2014 has been provided in
':tie reeort , The t'roiea Area does not fall unaer-the oroteaed area: iiccoroi~ fEEreoort has
oeen preparea. Wind Projects, transmission lines iess than llKV and grid station fails in
Schedule j - Hstsof projects requiring an lEEwhile the wind energy projects if fall unaer anv
sensmve. protected areas and transmission iines (l1KV ana above, ana distribution oroiects
.:all in Scheoule if - lists of projects reauire an £IA.

:.omplete guidelines ot Preparorion of EW/EE along with details at other concerned laws ana
,"eguiations outIinea in the Sinah Environment Protecrion Act are prot/Idea in Annexure- tV for
tderence
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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 regulations and guidelines, to be
read in conjunction with the overall .JA flEE guidelines package. These guidelines have been
prepared by the Federal EPA in coilaooranon with other key stakeholders, which indude: the
provincial EPAs; the Federal and Provincial Plaming Oevetopment 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
should be read as a padcage; reliance on the sectorial guidelines alone is inadequate.

2.10 POLICY FOR DEVELOPMENT OF POWER GENERATION
PROJECTS, 2006

The Alternative Energy Development Board was established as an autonomous body attached
to the Cabinet Division on 12th May 2003.The AEDB was established t. act as a central agency
for the development, promotion, and facilitation of renewable energy technoiogies; the
rormu;ation of plans and policies; and the develooment of a technological base for
manutaauring of renewable energy equipment in Pakistan. In February 2006, the
3dminfstrative controt of the AEOB was shifted from the Cabinet Division to the Ministry of
Water & Power. The AEDB has developed the national policy for promoting renewable energy
sources in the medium and long term, which is known as the Policy for Deveiooment of
~enewable Enenrl for Power Generation. 2006 (Power Policv], AEDB is also responsible for
',Jroruring iand leases from the Revenue department for wind farm projects.
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"he current Project is developed under provisions of the Poiicy for Deveiopment of Renewable
:nergy for t'ower Generation, 2006.

:.11 ~~R01EC7DEVELOPMENT iN T~RMS OF POLICY FRAMEWORK

"he follOWing paragraons cescnoe the orogress or the Pro!ea in terms or the t'ower Poticv:
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2.11.1 Letter Of Intent (LOI)

The first step for the development of a project pursuant to the Policy is to register with the GoS
and obtain a letter of Intent. The sponsors of the f'r ,;ect successfully filed their ~jication and
obtained their lOt from the Government of Sindh 00 )uly 13th

, 2015, after depositing their bank
guarantee. The LOI is the offidal mandate for the Project Company to commence working on
the Project, with the support ot the 60S and other government departments, The LOI heralds
the commencement of activities leading to the preparation of a feasibility study and aa:uisition
of land for the Project. The copy of LOI attached in Anne:xures.

2.11.2 Acquisition of Land

The land is being allocated by the Government of Sindh in the Jhimpir area, Land measures 360
aaesofarea

2.11.3 Submission of Feasibility Study

The Project Company is required to submit a detailed feasibility study, induding Technical
Feasibility, Electrical Grid Studies, and Environmental Studies, to the GoS for their approval.

2.11.4 Generation License

in order to produce and sell eiecmotv in Pakistan, a project is required to obtain a "Generation
ucense" from the regulator, NEPRA. The Project Companv is therefore required to make an
aopucation to NEPRA for its Generation license.

An aopiication for the generation license aiCJl'lgwith necessarv documents wiil be suomitted to
"JEPRAafter suorrusslon of Feasibilitv Study to Government of Slnnh.

2.: 1.S Tariff Determination

...seoarare application wul be sunrmtteu bv the Proiect Comoanv to NEPRA for aoprovai of its
oower tarrrf. "llis aopucanon wlil be submitted simuitaneousiv with the sopucanon of
~eneratlon 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 finandng terms and conditions. At this stage, 60S 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 Finandal Close. The amount of the Bank Guarantee is calcuiated at US$2,500 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 governmental entities and
departments. The Letter of Support remains valid until the effectiveness of the EPA and IA.

_ 2.11.7 Energy Purchase Agreement (EPA)

The agreement between the Power Purchaser and the Project Company is called the Energy
Purchase Agreement (EPA'. This agreement lists terms and conditions for the sale and purchase
of ejectricity between the two parties. Discussions rejating to the EPA normally commence as
soon' as the feasibility study is submitted and the tarfff petition is filed with NEPRA.

2.11.8 Implementation Agreement CIA)

The Impiementation Agreement (IA) is an agreement between the Project Company and the
GOP, where in the GOP mandates the Project Company to deveiop the power project. and
provides certain assurances and concessions to the Project. its lenders. shareholders and
contractors. Importantly. the IA provides certain guarantees in respect of the performance of
the power ourcnaser. The !A also assures the project of compensation in case of any
:ermination resulting from a default or force majeure. These discussions normally commence
'Jj~de the EPA.

2.11.9 Financial Close

Joan aoprovai of feasibilitv stuav, grant of generation license. aoprovai OT tariff. and the
:;~in~ of Pro!ect documents .EPA ana IA); the t>ro,ea Company snail move rorwaro to finandai
.iose,
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2.12 NATIONAL AND INTERNATIONAL ENVIRONMENTAL
STANDARDS

2.12.1 National Environmental Quality Standards

The National Environmental Quality Standards (NEQS) were first promulgated in 1993 and were
last revised in 2010. The NEQS specify the standards for industrial and municipal effluents,
gaseous emissions. ambient air requirements. vehia.dar emissions, noise levets and water
quality standards.

The National Environmental Quality Standards (NEQS) specify the following standards:

• Maximum allowable concentration of pollutants (16 parameters) in gaseous emissions
from industrial sources

• Maximum permissible limits for motor vehide exhaust and noise

• For power piants operating on oil and coal:
'» Maximum allowable emission of sulfur dioxide
, Maximum allowable increment in concentration of sulfur dioxide in ambient air
,.. Maximum allowable concentration of nitrogen oxides in ambient air
;; Maximum allowable emission of nitrogen oxide for steam generators as

function of heat input
, Maximum ailowable concentration of effluent pollutants (32 parameters) in

municioal and liquid industrial effluents discharged to inland waters. sewage
treatment and sea (three separate set or numbers)

:elecl2fI lVEQS (01' 'iquid rlIIuenfS JisdJcugea' m iniand waters, '1(ISeOUS emission from
jnciustrial sources. emissions trom motOf' vehicles. noise. amDient air quality anti water qualitY
standards are provIded in Annexure-V

2.12.2 Nanonai EnVIronmental Poiiey, 2005.__

~e r-'ational ;:nvironmental Policv {NEP) was aoproved bv the Pakistan Environmental
-rotecnon Ccunol in Its 10th meeting in 27th Oecemoer 2004 unaer the cnairmansnio of the
)rime Minister or Pakistan ana there after aoprovea bv the (aoinet on 29th june 2005. ,'JEPis
~he primary pOiicv at' the Government of Pakistan that addresses the environmental issues or
:he country.
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The broad Goal of NEP is, "{to protect. conserve and restore Pakistan's} environment in order to
improve the quality of life of the citizens through sustainable devetopment. II The NEP identifies
the following set of sectorial and aoss-sec:toriat guidefines to achieve its Goal of sustainable
development.

a. Sectorial Guidelines:

Waf« 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 multilateral environmental agreements.

b. Cross Sectorial Guidelines

Poverty; population; gender; health; trade and environment; environment and local
governance; and natural disaster management. The NEP suggests the following policy
instruments to overcome the environmental problems throughout the country:

• Integration of environment into development planning
,. Legislation and regulatory framework
• Capacity development
• Economic and market based instrument
• Public awareness and education
• ?ublic private civil society partnership

Even though NEP is a policy document that does not apply to the Project directly, development
proiects, such as wind power generation projects, are not expected to negatively impact the
~vironmental issues identified by NEP. In any event, mitigation measures would be adooted to
minimize or avoid anv n~e impact. furthermore. renewable sources of energy, sud! as
~.vind power projects, provtde an environmentally positive means for increasing power
production and deveiopment.

':.12.3 Lana ACQuismon Act. 1984

!'Ie !..and AcqUisition Act tlAA, of 1394, ameneee from time to time, has ceen the ce-fact 0
)olicy governing jana acquisition ana comoensation in tne country. The LAA is the most
.ommonrv usea law Tor acquisition or lana ana other oronernes Tor cevetonment croiects .. t
:omprises of55 sections pertaining to area notifications ana surveys. acquisition, compensation
;na aoportlonment awaras ana dispute resoiution, penalties 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 law was enacted to define the authority and responsibility of the Tetegraph 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 installation of these lines and posts.

Under this Act,. the land 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.

:.12.S The Sindh Wildlife Protection Ordinance. 1972

The 5indh Wildlife Protection Ordinance, 1972 empowers the government to dedare certain
areas reserved for the protection of wildlife and controi activities within these areas. It also
provides protection to endangered species of wiidlife. As no Project activities are planned in
dedared protected areas. provision of this law is not applicable to the proposed Project

2.12.6 The Sindh Fisheries Ordinance, 1972

The 5inah Fisheries Ordinance. 1980 regulates fishing in public waters, induding the coastai
areas of Sinah. It empowers the Government of Sindh to issue licenses for fishing in public
Naters, place restrictions on the type of eQui~ment that can be used for nshing, restrict fishing
on certain areas or cr certain species of fish, regulate the. onshore trade of fish eaten. ana
regulate the fish processing industry. Artide 8 of the Orainance prohibits the discharge of
vastewater to public waters without the consent of the Director Fisheries.

-s no activities are Dlanneo for this PrOtect 'Nnidl can oreaen this Orainance. prOVIsion OTthis
aw is not aooucaole to the prooosea Project.
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2.12.7 The Forest Act 1927

The fcx'est AI::t. 1927 empowers the government to dedare certain areas as reserved forest
areas. As no reserved forest exists in the vidnity 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 canals (defined to
indude channels, tube wells, reservoirs and watercourses), or obstruction of drainage. This Act
will be applicable to the construction and O&M works to be carried out during the proposedtII- 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 cuitur.H resources. The Act
defines "antiquitles" as ancient products of human activity, historical sites, or sites of
anthropologtcai or rultural interest. national monuments, etc. The Act is designed to protect
these antiquities from destruction, theft. negiigence, unlawful excavation, trade, and export.
The law prohibits new construction in the Droximity of a protected antiquity and empowers the
Government or Pakistan to pronibit ~cavation in any area that may contain artides of
arcnaeoiogtcai significance.

Jnder the Act, :he Project oroponents are obligated to ensure that no activity is undertaken
',\lithin 61m (200 ft.l of a orotected antiquity, and to report to the Department of Arcnaeotogv,
:.iovemment of Pakistan anv archaeoj~lcai discovery maae duri~ the course of the Project.
"he Sindh Cultural Heritage (Preservation, Act. :1994, is the provmdal law fur the oroteenon of
cuiturat hentage. Its ooiecnves are similar to those of the Antiquity Act, 1975. No antiquity
orotected under these two laws was identified in the vicinity or the proposed Project.

7acrones Act. :.:.~)34

"ie clauses reievant to the oroooseo Protect are those that address the health. saretv ana
,verfare or the workers. disposai of said waste ana erfluents, and damage to private ana ouolic
orooertv. the Act aiso provides re~Ulations tor handiing ana disposing toxic and hazardous
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substances. The Pakistan Environmental Protection Act of 1997 (discussed above), supersedes
parts of this Act pertaining to environment and environmental degradation.

2.12.11 Employment of Child Act. 1991

Artide 11(3) of the Constitution of Pakistan prohibits employment of children below the age of
14 years in any factory, mines or any other hazardous emplcvment, In accordance with this
Article. the Emptoyment of Child Ad: (ECA) 1991 disajlows child labor in the country. The ECA
defines a child to mean a person who has not completed his/her fourteenth year of age. The
ECA states that no child shall 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.

:.12.12 Civil Aviation Rules, 1994

These rules apply to flight operations within Pakistan by aircrafts other. han military aircrafts
and. except where otherwise prescribed, to flight operations by air crafts registered. acquired
or operating under these rules, wherever they may be. The rules with relevant significance to
the power Project:

, No person shall erect any temporary or permanent structure, nor position a vehicle or
other mobile object on or in the vidnity of an aeroorome (airport), that will be within
the dearance area, or wiil protrude through an obstade limitation surrace, at that
aerodrome.

~ :'10 person snail operate a iight in the vidnity of an aerodrome wnich because of its giare
is liable to dazzle oilots of aircraft taking off from or landing at that aerodrome; or which
can oe mistaicen for an aeronautical grouna IJght. if sucn a .light is operated it shad be
~xtinguisheo or sansfactoruv screenea immeaiateiv uoon notice iJei~ given to the
oerson or nersons ooerating the light. ov the Oirecror-Generai or bv the Man~er or ov
J oerson authorizeo by nim.
\Jo oerson or persons shail operate a radio station i:,r electrical eouioment in tne vicinity
)T an aerodrome or or a recto aid to navigation serving an airway or an air route in
?akistan wnich is liable to cause interference with radio communications between
z.ircrait ana an Air Trame Services unit, or wnich is liable to disturo the signaj from a
navigational radio aid.
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• A captive bailoon or a kite shall not be flown at a height above 200ft within 6km of an
aerodrome. and a free bcUloon shail not be flown at any place, except with the express
permission of the Oirector-General and in compliance with the conditions attached to
such permission

• An airaaft shall not be flown over congested areas of cities, towns, or settlements or
aver an open air assembly of persoos, except by permission of the Direaor-Generc~,
unless it is at such height as will permit, in the event of an emergency, a landing to be
made without undue hazard to persons on the ground, and except when it is taking off
or landing, shall not be flown doser thanSOOft to any person, vessel, vehicle or
structure.

• As there is no airport in dose proximity to the Project area, it is highly unlikely that the
aforementioned rules would appl'..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.

Pakistan Penal Code. 1860
------------- -----------------------------------------
2.12.13

The Code deals with offences where public or private property or human lives area affected due
to intentional or accidental misconduct of an individual or organization. The Code also
addresses controi of noise, noxious emissions and disposal of effluents. Most of the
environmental aspects or the Code have been superseded by the Pakistan Environmental
?roteaion Act. 1997.

\jatJOnai Resettlement Policy / Ordinance

"he Ministrv of Environment. Locai Go.ernmem ana Rural Deveiooment formulated a draft
')(Micy in 2004 on invoiuntarv resettfement wttf1 tedlOicai assistance from ADS. The ooiicv aims
:0 compensate Tor the lOSS or income to those wno surfer lOSS or communal prooertv inciuding
:ommon assets. prouucnve assets. structures, other fixen assets, income ana emniovment,
oss or community '1etwo~ ana services, pasture, water rights, pUDlicinfrastructure
ike mosaues, shrines, scnoois ana graveyards.
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The government has cUso developed a document entitled "Project Implementation and
Resettlement of the Affected Persons Ordinance, 2002", later referred to as the
·Resetttement Ordinance·, for enactment by provindal and Iocat governments, after
incorporating local requirements. The Ordinance, being a new law, shall be supplementary to
the lAA as well as other laws of Pakistan, and wherever applicable under this policy.
However, if necessary, appropriate amendments to the lAA 1894 will also be proposed to
facilitate the application of the Resettlement Ordinance.

There has not been much progress on the enactment of the Resettlement Ordinance: hence
this is not relevant for the proposed project.

2.12.15 Sindh Local Government Ordinances. 2001

These ordinances were issued under the devolution process and define the roles of the
district governments. These ordinances also address the land use, conservation of natural
'/egetation, air. water and land ponunon, disposai of solid waste and wastewater effluents. as
wejl as matters reiating to public health.

2.12.16 The lUCN Red List

Some animai speoes are aiready extinct in Pakistan. and many are internationally threatened.
The 1996 lUCN Red list of Threatened AnimalS dassmes 37 species and 14 sue-species of
mammals that occur in Pakistan as internationally threatened or near-threatened.

fit .i

The Red Ust is based on field data that is more than 10 to 15 years old and neeos to be re-
assessed.The countrv also orovides critical habitat to 2S internationaily threatened bird species
300 10 internationaitv threatened recmles.

According to the National Avian ResearchCentre in Abu Ohaoi. with Houoaras birth rate of 5
»er cent a year and if number of Houbara keeos decreasing at the same rate with more than
5.000 being ba@gedbv hunting parties and more than 4{X)() smuggled out of country, the worst
.:cenario are that the Houbara bustara wouid disappear as the suedes by 2015.

"here are a numDer of organizations that were formea to orotest the illegal hunting and
»reserve the Wildlife. ;his mouoes National Council for Conservation of Wildlife INCCW),
~ablished in 1974 ana supported bv the UN. which breaks into three grouos: Convention on
.nternational Traae in tflOCRJerea :aedes oiWiId 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 (eMS).

2.12.17 Motor Vehicles Ordinance, 1965, and Rules. 1969

The Motor VehiC':.~s Ordinance, 1965, was extendec in 1978, to the whole of Pakistan. The
ordinance deals With the powers of motor vehide licensing authorities and empowers the Road
Transport Corporation to regulate traffic rules, vehide speed and weight limits, and vehide use;
to erect traffic g..,.~'flS;and to identify the specific duties of drivers in the case of accidents. It also
describes the powers of police officers to check and penalize traffic offenders at the provincial
level. .....t 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 law is not relevant to the proposed project.

2.13 WORLD BANK GUIDELINES ON ENVIRONMENT

The principal World Bank publications that contain environmental guidelines are listed below .
•) Environmental Assessment Operational Pojicy 4.01. Washi~on, DC, USA. Worid Bank

1999.Environmental Assessment soerceeooe, Volume I: Policies, Procedures, and Cross
Sectorial Issues. World Bank Technical Paper Number 139, Environment Department,
the World Bank, 1991,Poilution Prevention and Abatement Handbook: Towards Cleaner
Production, Envtronment Department, the World Bank, United Nations Industrial
)evetooment )~ization :ma ~he 'Jnited 'lations .:nvlronment ~r~ram,
.:998.Emrironmemaj ;-Iealth :ma Safety :,EHSl guidelines. 'rrtemanonai ,=inance
Corporation (IFC) World Bank Grouo, 2007 .

.;. The first two puolications listed here provide generai guidelines for the conauct of an
:EE. and address the iEE practitioners tnemseives as well as project designers. While the
":OUrceDooK in paniOJiar has been oes.gnea with BanK projectS in mind, and is
~aftv retevant for the imoact assessment of large-scafe inn astructure oroiects,
.ontains Cl wealth of iniormation wmcn is useful to environmentalists ana oroiect
orooonents.

.... "he sourceooo« identifies a number of areas of concern. which shoujd be addressed
. juring imoaa assessment. it sets out guidelines tor the determination of impacts,
~des a d1ecidist of tools to identifv possibie biodiver5ttv issues and sugests
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· ,.=ble ",no,atioo neasures. ?".sIble oeveioornent ~rolect .noacrs on Ndd lanes,
wettands. forests '(c. are aiso JenOfled ann. mitigat:on measures suggesteo, The
Sourc:f!boot a~ I-:I<,nligtrts concerns in socia; impact .ssessmem, and tmphasizes the
need to incorporate sooo-economrc issues in lEE exereses.

The EHS guidelines published by IFe are technical reference documents that address IFe's
expectations regarding the industrial pollution management performance of its projects. They
are designed to assist managers and decision l'11akers with relevant industry badground d and
technical information. This information supports actions aimed at avoiding, ~1inimizing, and

.controlling EHS impacts ourmg construction, operation, and' decommissioning phase of project
or faalitv. '.

The Wond Bank Guidelines for noise are provided in Tabl~_2_-·-i.~__ --,-~ _ _;,,_~ -.,...._--.
I

Table 2-1 World bank Guideline<' 'or Noise levels

I No. , Receptor DdY (07:00-22:00) Night (22:00-07:00)
1. Residential & InstitUtional educational ,55 i 45
2. IndustTiaf & Commercial 70 70

Source: PoUution Prevention and Abatement Handbook Wond Bank Group (1998)
Notes: Maximum allowabte log equivalent (hourly measurements~ in dB(A)

2.14 Equator Princmies
The Equator Principles are a set of guidelines, promoted by the International Finance
Corporation (IFC) that address the environmental and social issues associated with major
jeveiopment projects woridwide. They provide a common baseiine and framework for the
implementation of internal environmental and social procedures and standards for oroiect
1nanci~ activities a..ross ail inoustries.

~rincipie 1: Review and Categorization (of oroiects)

"rinciole 2: Sodal and Environmentai Assessment

>rindoje 3: Aoplicable Social ano Environmental Standaras

'rinci~ 4: Action Plan and Ma~ent Svstem

"Jrincmie 5: Consurtanon ana Disclosure

.Jrinaoie 6: Grievance Mecnanism

'rincioie 7: lndepenoent Review

')[inagle 8: Covenants
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Principle 9: Independent Monitoring and Reporting

Prindple 10: EPFt Reporting

Review and categorization

An EPFI will categorize a project, based on (he magnitude of the potential social or
environmental impacts and risks of that project. in accordance with IFC classification cnteria.

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 minimal or no social or environmental impacts.
Wind Energy projects, by their nature; tend to r -II into Categories B or C. being medium or low
risk. Certain EPFls as a matter of policy for example treat every Wind turbine project as
Category 0: The Equator Principles applY to projects over 10 million US dollars. The Principles
state that adopting financial institutions Will provide loans directly to projects only under the
following circumstances:
7}}is lEE study has adequatetv addressed the Equator Princmies applicable to risky projects as
stated hereunder:

?rincioie 1 (Review and Categoruanon]: The study has reviewed the National and
international Laws and Guidelines on different environmental aspects ana has categorized the
.akeside Energy Pvt. Limited Wind Power Project in Categorv ( [Low Hazard).

.~rinci~je 2. (Social ana Environmental Assessment]: The Stuay has been oreoared to resoona
:0 tne ,\Iational and lnternationa' reauirements and to satisfactonlv address ~he key
environmenral ana sociai issues.

i'rinaDle 3 (Applicable Social and Environmental Standards): For the purpose of this iEE
::tuav, pnrnarv data on the caseiine environmental and SOCIalconditions have oeen generateo
vnerever necessary to aadress the recurrerneots of Nationat laws and regulations: auoncaole
ntemattonat Treaties ana Agreements: sustamaole cevetoornent ana use of renewaole natural
resources; protection of human nearth. cuiturai orooerties. and btodiversrtv and otner IJnVSICOI,

::COI~lcaj ana soooeconormc issues required to be aadressea under this Pnncmie.
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Principle 4 (Action Plan and Management System): Section-6 of this study screens the
potential environmental impacts and proposes/provides Mitigation Measures to reduce the
severity of impact. The study also indudes the Environmental Monitoring and Management
Plan.

Principle 5 (Consultation and Disclosure): Being a project of Category S, the public consultation
is limited to the scoping sessions with stakeholders and an extensive socio economic survey of
the villages/hamlets that are all outside the boundary of the Project area. The surveys and
consultation meetings have established that no major resettlement or temporary relocation or
acquisition of land is involved.

Principle 6 (Grievance Mechanism): This Principle will not apply since 'no' resettlement or
temporary relocanon or acquisition of land is involved.

Principle 7 (Independent Review): Being placed in Category C, an independent review is not
required.
Principk! 8 (Covenants): The lEE study has incorporated Covenants linked to compliance.
Moreover, No Objection Certificates are issued to Proponents of Project under conditions of
compliance with the Mitigation and Performance Monitoring Plan. Needless to say that if the
proponent does not comply with the agreed terms, Sindh EPA is authorized to take corrective
and even coercive action.

Principle 9 (Independent Monitoring and Reporting): This Prinoole will be not be aopiicaole to
the LEPl 'Mnd Power Project since it fails in category of projects requiring an lEE.

?rinciple 10 (EPFI Reporting): The concerned EPFI may safelv commit to report publidy at least
snnuailv .about its Equator t- 'inapjes implementation processes and exoenence.

':.15 iFCPerformance Standards on Sociai and Environmentai
Sustainabiii ty

.ntemanonat Finance (OrooratiOO liFO aoplies the Performance Standards to manage soaai and

~tai risks cind imoacts and to ennance deveiopment opportunities In its private sector
;1nanCln~In Its memoer countries eiigible for rinanang. The rerrormance StanClarasare also aopued to

he oroiects In ernergmg marxets. Together. :he eight Performance Stanaaras establish stanaaras that

ne t'rooonent is to meet throughout the ororect.

-:ne ootectrves or Performance Stanoaros are given Oetow:
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.:. To identify and assesssocial and environment impacts, both adverse and benefidai, in the

project's area of influence
.:. To avoid, or where avoidance is not possible, minimize, mitigate, or compensate for

adverse impacts on . lorkers, affected communities, and the environment

.!. To promote improved social and environment performance of companies through the

effeaive use ci management systems.

Performance Standard-l: Social & Environmental Assessment and Management System

This Perionnance Standard seeks to:

.:. Identify and assess sooai and environment impacts in the project's area of influence;

.:. Avoid, minimize, m . igate, or compensate for adverse impacts on workers, affected

communities, and the environment;
.:. Ensure that affected communities are appropriately engaged on issues that could

potentially affect them; and
.:. Promote improved social and environment performance of the project through the

effective use of management systems.

Unaer this Standard. the project is required to estaolish and maintain a sodal and

environmental management system appropnate 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 elements:

) :;odal ana Environmental Assessment:
3 Management program;
• ;Jrganizationai capaaty;

-:-raining;
CommunitY engagement;
'Aonitorirllr, and
:,eoortInEl

"1JislEEstuay has been conauaea to resnono to reauirements of national legislation ana international

:iuideflnes as wed fuifills the aoove renurements of the IFe Performance Stanaaras PS~
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Performance Standard-2: Labor an,1 Working Conditions

This PS seeks to establish, maintain and improve the wor1<er-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 health of

woRers.

The Sponsors of proposed project and. their contractors will be required to adhere to this PS, in
partirular with regard to compiiance with national labor and employment laws; employment of dlild

labor, and promoting safe and healthy working conditions, besides protecting and promoting the

heaith dworkers.

Perfornanc:e Standard-3: Pollution Prevention and Abatement

The PS 3 seeks to avoid or minimize adverse impacts on human health and the environment by

3'Aliding or minimizing pollution from project activities, and to promote the reduction of emissions that

contribute to dimate change. The Standard requires the project to consider during its entire lifecyde

ambient conditions and aoply poUution prevention and control ted1nologies and practices that are best
suited to avoid or. where avoidance is not feasible, minimize or reauce adverse rnpacts on human
heaith and the environment while remaining technicallv and finandally feasible and cost-effective.

PS3 will be appiicaole to ali stages of the Lakeside Energy Wind Power Project. Various aspects of
pollution orevention and abatement of the proposed project are aiscussed separatelv in this reoort,

J"eI1OeI IIiIiIIC2 StanciarQ.4: ConwRJnity Health. "::.Detvand Sewrity

The PS4 seeks to avoid or minimize risks and imoacts on the heaith ana safety of local community

Juri~ the oroect iifecvae from born routine ana non-routine orcumstances, and to ensure that tne

iaieguaniing of oersonnei and orooertv is earned out: in a iegltimate manner that avoids or minimizes
nsks to the comrnunrtv's saretv ana security. The PS reauires the oroiect to evaluate the risks ana
moacts to the neaith ana saretv of the affected community during the design, construction. ooeration.

:ina decommissioning of the oroiect and establish oreventive measures to address them in a manner
:ommensurate with the identified risks ana imoactS.
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The. present assessment addresses the requirement of PS 4 for the proposed project, and has

evaluated the impacts of sitting the project on health, safety and security of the community in the
microenvironment as weil as the macro-environment. The Environmental Management Plan also
addressescompany community aspects.

:~rfonnallce Standard-S: Land Acquisition and li1VOWntary Resetttement

This PS aims to address the adverse impacts associated with land acquisition and involuntary

resettlement caused by the project. The PS seeks to:

.:. Avoid or at least minimize involuntary resettlement wherever feasible by exploring

alternative pr~ designs.

.:. Mitigate adverse social and economic impacts from land acquisition or restrictions on

affected person's use of land by: (i) providing compensation for loss of assets at
replacement cost; and (ii) ensuring that resettlement activities are implemented with

a~ate disdosure of information, consultation. and the informed partidpation of

those affected .
•:. improve or at least restore the livelihoods and standards of living of displaced persons .
•:. Improve jiving conditions among displaced persons through provision of adequate housing

'Nith security or tenure at resettlement sites.
The project site is the property of Lakeside Energy Pvt. Umited. Moreover there is no

permanent settlement or hamlet within the designated area. Project land has been leased

bv the Sindh Government to LEPL

'erformance Stanciard-6: Bioaiversity Conservation ana Sustainable Natural Resource

Management

"""hePS6 seeks to protect ana conserve ciooiversitv, and promote sustainaole management and use of
,aturai resources tnrougn aoopnon of practices that integrate conservation needs ana deveioornem

ononties,

ne present environmental assessment aadresses the potential imoacts of the nroooseo project on the
»ociversttv, This lEE has recommended measures for the conservation of flora. fauna anci other
;laturai resources.
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Performance Standard-7: Indigenous Peoples

The PS 7 seeks to address the impacts of the project on the indigenous people. Specifically, the
objectives ci the PS are to:

.:. Ensure that the development process fosters fun respect for the dignity, human rights,

aspirations, cultures and natural resource-based livelihoods of Indigenous Peoples.
•:. 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 culturally appropriate manner .

•:. Establish and maintain an ongoirig relationship with the Indigenous Peoples affected by a
project throughout the life of the project .

•:. Foster good faith negotiation With and informed participation of Indigenous Peoples when

projects are to be located on traditional or OJstomary lands under use by the Indigenous
Peopies.

•:. Respect and preserve the culture. knowledge ana practices of Indigenous Peopies

No indigenous people - with a sodal and cultural identity distinct from the existing

dominant SOCIety that makes them vulnerable to being disadvantaged in the development
process of the prooosed project are known to exist in and around the proposed site. No
sum peopie were found in the area during the present study erther, Therefore, this PSis

'lot applicable for the proposeci project.

?eriormance Standard-8: Cultural :;erita~ objectives ;,ave been set n :he ire
..:eriormance stanaaras to achieve sustainaDte cieveiopment.

:"heooiecnves of this p5-a are to orotect culturai heritage from the adverse imoacts of oroiect activities
sno support its oreservation. ana to promote the ecurtaole snaring of benefits from the use of cultural

:"1E~rit~ein projea <iCtivities.

10 Sites of CUltural hentage are known to exist at or In the immeaiate vicinity of the oroiect tocauon.
,ere are also no moications of any Old settlement in me area. nor IS there any site coverea unaer the

isti~ofcuiturai heritage sites. This PS will therefore not be aoplicabie to the Protect.
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2.16 IFC-Environmental, Health, and Safety Guidelines

The Environmental, Health, and Safety (EHS) GUidelines are technical reference documents with
general and industry specific examples of Good International Industry Practice (GIIP).
For Wind Energy the EHS Guidelines for wind energy include information relevant to
environmental, health, and safety aspects of onsr-ore and offshore wind energy facilities.

Construction activities for wind energy projects typically include land clearing for site
preparation and access routes; excavation, and filling; transportation of supply materials
and fuels; construction of foundations involving excavations and placement of concrete;
operating cranes for unloading and installation of equipment; and cornrntsslonmg of new
equipment. Decommissioning activities may include removal of project infrastructure and site
rehabilitation.

Environmental issues associated with the construction and decommissioning activities may
indude, among others, noise and vibration, soil erosion, and threats to biodiversity, including
habitat alteration and impacts to wildlife Due to the typically remote location of wind energy
conversion fadlities, the transport ot equipment and materials during construction and
decommissioning may present logistical challenges.

':nvironmentai issues soecific to the ooeration of wino energy projects and facilities include the
following:

•
Visual impacts
Noise
Species mortality or injury ana disturbance
Light and illurmnatlon issues
'-iabitat alteration
Nater quality
:learic Power Transmission and Distribution

"

•
"he iHS Guidelines for E!ectric :'ower Transmission ana Distribution inoude information
-etevant to power transmission between a generation raolitv and a substation located within an
:!ectricitv grid. .n addition to power distribution rrorn a substation to consumers iocatec in
'esmermai. commercial. and inaustrial areas.
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Examples of the impacts addressed in the General EHSGuidelines include:

• Construction site waste generation;
• Soil erosion and sediment control from materials sourcing areas and site preparation

activities;
• Fugitive dust and other emissions (e S. from vehicle traffic, land dearing activities,

and materials stockpiles);
• Noise from heavy equipment and truck traffic;
• Potential for hazardous materials and oil spills associated with heavy

equipment operation and fuelling activities. Environmental issues during the
construction phase of power transmission and distribution projects specific to this
industry sector indude the following:

• Terrestrial habitat alteration.
• Aquatic habitat alteration.
• ElectriC and magnetic fields.
• Hazardous materials

•
{Fe Guidelines for Environment Health Safety specific to Wind Power Proiect are attached as
Annexure VI

2.17 INSTITUTIONAL SETUP FOR.ENVIRONMENTAL MANAGEMENT

'he 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
:ountry. Other bodies include the Pakistan Envrronmental Protection Agency Wak-EPA),
provmoai EPAs (for four provinces, AJK and Northern Areas), ana environmental tribunalS. The
~PAs were first established unaer the 1983 Environmental Protection Ordinance (PEPO, 1983l;
?EPA 1997further strengtneneo their powers. The EPAs nave been empowerea to receive and
review the environmental assessment reports (lEEs and ElAsl of the prooosed projects. and
orovide their aoprovai lor otherwisei.The orooosed Protect would be located in the 5indh
=rovmce. nence this lEE reoort Wlil be sent to the Sindh-EPA for review.

:.:18 OBLIGATION UNDER INTERNATIONAL TREATIES

)akistan is signatorv of several Multilateral Environmental Agreements (MEAs), induaing:
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•

•
•
•
•
•
•
•
•
•
•• •

Basel Convention on the Control of Trans-boundary Movements of Hazardous
Wastes and their Disposal
Convention on Biological Diversity (CBO)
Convention on Wetlands (Ramsar)
Convention on International Trade in Endangered Species (CITES)
UN Framework Convention on Climate Change (UNFCCq
Kyoto Protocol
Montreal Protocol on substances that deplete the ozone layer
UN Convention to Combat Desertification
Convention for the Prevention of Pollution from Ships (MARPOL)
UN Convention on the Law of Seas (LOS)
Stockholm Convention on Persistent Organic Pollutants (POPs)
Cartina Protocol

These MEAs impose requirements and restrictions of varying degrees upon the member
countries. However, the implementation mechanism for most of these MEAs is weak in
Pakistan, and administrative/institutional setup is practically on existent. Although almost all of
the above MEAs would apply to the Project in one way or the other, the ones which have direct
relevance for the proposed Project include the Basel 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 commerdal 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 projects. The layout 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 of the Project is shown in Figure 3.2.

•
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•

Figure 3.1: LEPL Protect Site Layout

•
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•

Table 3-1: Land Coordinates

The Project area is open and can be seen from images oelow in Figure 3.2;

Ji~re 3.2: A View of Protect Site
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•

•

3.2 ROAD ACCESS

The Project site is easily accessible throughout the year.

The major track from Karachi to Nooriabad ;c via the Karachi-Hyderabad Motorway, and
another access to the Project site is through Jhirr .ir. 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 t ~rrain is flat and long and heavy vehides can easily navigate through this road.
There are numoer of neighboring wind farms in the surrounding area of Jhimpir. There is no
requirement to establish roads or tracks for movement of traffic. The total distance from
Karachi to the site is approximately 120 km .

The satellite overview of the track from Karachi to the Project site through Karachi-Hyderabad
Motorway is shown in Figure 3.3.
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•

The major track from Karachi to site is two-way road. The Port Qasim is the one of the major
port of Pakistan and is 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.
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~igure 3.4: Orientation ot Site from Port Qasim (Aerial View)

Aerial distance between the Port to the site is aoprox. 47 km. Total track length between Port
Qasim Karachi ana site is approximately 110 km. Detail access to site is shown in r=igure 3.5.

-he traoc from !'ort to the Nooriabad SUDer Hi~hwav is good but site access Roan that turns toe :he stte neeas minor ceveroornent.
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Figure 3.5: Detailed Access from Port Qasim to the Site
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Figure 3.6: LEPLSite with Respect to 'Neighbouring Wind Farms in Jhimpir
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3.3 PROJECT SIZE AND COMPONENTS

The Project is of 50 MW capacities. Following WTGs will be installed:
• G.E 1.7 MW - Total 29 WTG
• Gamesa G114 - 2.0 MW - Total 25 WTGs
• Gamesa Gl14 - 2.5 MW - Total 20 WTGs
• G.W 121 - 2.5 MW - Totai 20 WTGs
• Vesta5 V126 -3.3 MW - Total 15 WTG

• Nordex N1313.0 MW - Total 17 WTG

• • Pre-Construction Phase
• Construction Phase
• Operation and Maintenance Phase
• Decommissioning Phase

The Project can be divided into four major phases:

3.3.1 ?reconstruction Phase

Pre-construction chase consists of:

• land Procurement
~ Soil and topographic Survey
• installation of wind measuring mast
9 'Nina Resource Assessment and Micrositing

Approvals from Government Departments (discussed in section 2.91

3.3.2 l~onstruction Phase

:onstruction Phase or the Project w,il be awaraea to an EPC firm selected tnrougn a
:omoetitive bidding process. it is estimatea that direct manoower recurred during tne
.onstruction onase will be anproxrrnatelv 500 oersons. with unsxilled jobs being offerea rnainlv
.o iocat innaoitants, particurartv ounng the Construction Phase.

.onstrucnon aaivities will be comprised marniv or:
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3.4 PROJECT SCHEDULE

The Project is presently preparing its feasibility study, which is expected to be completed within
the 1st Quarter of 2016. It is expected that the Tariff WOUldbe applied soon after completion of
the feasibility study. This would be followed by the execution or the EPA,and thereafter the
finandal dosing of the project by the 4 ttl Quarter of 2016. The planned COD is the 1S

1: Quarter of
2018.

The EPCcontract would be iocked with tariff approval, which is expected to be available by
2016.
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3.5 LOCATION OF GRID

The Pr'Jject is planned to be built in the Jhimpir region. The electrical network within the
vidnity of the site of the plant comprises of LV (11 kV) and HV (132 kV and 220 kV) lines. For
projects with installer capacity in excessof 10 MW, connection must be made with HV lines.

Hyderabad Electrical Supply Company 132/11 kV grid sration is in Nooriabad. The distance of
the grid station from the Project site is approximately ten (20) IGlom?ters.

Figure J.i: Nearest HESCOgrid station

Another Grid Station of 220kV is under construction and will be available by end of 2016 as per
:he Clansof NTDC.
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Brief technical specification of wind turbine model is given in Table 3.2.

3.6 WIND TURBINE DETAILS

No of Turbines 29

Table 3-2: Technical Specification s of Wind Turbine

•
Hub Height

G.EMake

80 meters

3.7 INFRASTRUCTURE DETAILS
Under the project following supporting infrastructure and facilities will also be constructed;
their design details are still in planning stage;

• Administration Building
• Switch varc Building
,. Dormitories BUilding
, Maintenance Building

ntemai Connecting roaos
• 13reenbelts

3.8 NET ENERGY YIELD AND "CAPACITYFACTOR

"he net energy YIeld ano caoacrtv factor of 50 MW wind farm is carcuiateo and presented in
"able 3.1.

Table 3-3: Annual Energy Production Estimates

NumDer or WTG

ApproximateNet Energy Production 1 531,209MWh/a
fMWhla of G.E !

i Capacity r-actor (%J of G.E 35.0%
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SECTION 4

BASELINE ENVIRONMENTAL CONDITIONS

4 BASELINE ENVIRONMENTAL CONDITIONS

•
A data collection survey that inciuded geology, meteorology, hydrology, ambient air quality,
water quality, 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 field. 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 land, ecology, climate, and socioeconomic factors.

4.1 CLIMATIC CONDITIONS

:he climate of the Project area can be broadlv classified as arid, moderate, hot and humid. The
mild winter is restricted to the Novemoer-February period. The summer extends from May to
September, whicn overlaos the short speils of the main rainy season during July-August. The
'Neather tends to be verv humid during June. JulV, and September and is pleasant during March
and Aori!.

-:'e climate of this area is characterized by fluctuating temoeratures and sparse rainfall. The
summer seasons are hot and hurrud WIth average temperatures ranging between 33!?( to 37!?(.
7"he temoerature in summer seasons may reach uo to 45!?(' The winters are oieasant with
Nerage temoerature in the range or 15!?( ;:0 25!?(' The months or Julv and August generally
ooserve the annual monsoon rainfalls. The meteorological stations of Badin ana Hyderabaa are
.ocated within the wind corridor. However, the meteorological data from Karachi station is also
·aoresentative of the orevaiiing climatic conaitions of coastal areas in the wind corridor. The
:iimate information of Jhimoir is shown in Table 4.1.

I
I
I
i
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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 'fear from
March to October. During the monsoon season the sky is overcast but there is very little
precipitation. The climate in summer is generally 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 cold north-east wind brings about as a natural consequence, an
immediate fall in temperature. The data has been gathered or extracted through by using
Meteonorm 7.1 and also the onsite monitoring during the laboratory 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: AveraJ e Maximum and Minimum Temperatures In Jhlmpir Region (oe]• Jan Feb Mar Apr May Jun lui Aug Sep Oct Nov Dec
24:1' 2l1i :33.):' 38/' , 'U':, '. :402 ."; 37'''''' .:~t: ' ~3ait ':PD!I:: '" ,i3.' {'26r'"
12 15 19 23 26 I 28 27 26 25 I 23 19 I 14

Average Maximum and Minimum Temperatures fOC)in Jhimpir ReJrion-Sindh Pakistan
l5

10

~5

v
30-aI

5 25OJ
lS
;~ 20:9-:::
11 15-

:0

5

)

ian :eb Vlar Apr vtav .un .ul o..u~ Seo Oct Nov ')ec

~onths
l Average Maximum Temoerature ] Average Minimum Temoerature

.FilJUre4.1: Graph of Average Maximum and Minimum Ternerature (oC)
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The annual precipitation takes place mainiv during summer. It is unevenly distributed. Average
rainfall as per meteorological 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

• 10 10 1 3 4 1 0011

Jan ! Feb Mar! ·\pr May lun luI Aug Sep Oct Nov Dec

4.2 SURFACE AND GROUND WATER HYDROLOGY AND DRAINAGE

Major water reserve of the area is Keenjhar Lake, also known as Kalri Lake. The lake is located
approximately 23.5 krn from the Project site. It is 24 km long and 6 km wide and has an area of
14000 ha (35.583 acres). The lake is fed by the Kalri Bagar feeder canal from the North-West as
well as bv small seasonal 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
Ramsarsite. Keenjhar lake which is shown in Figure 4.3.

Satellite View ot Keenjhar /Kalri Lake near Project Site
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The only perennial water channel in the area is the KalriBaghar (KB) Upper Feeder which feeds
Keenjhar Lake with Indus water from Kotri Barrage. The KB Feeder is approximately 20km away
from the Jhimpir wind farm sites and lies on its eastern side. The KB feeder is about 61km long
and its aesign discharge is about 258 cubic meters per second (cumecs). Kinjhar lake is also
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
indude ·RodhNai and UariNai. BaranNai, which is the principal source of flood drops into the
River Indus downstream of Katri barrage.

F~re 4.3: View ot Klntnar/Kalrt Lake near Project Site

(ininar ;_ake is the rnam source OT fresh water for drinking and irrigation Tor the areas
aownstream of Jhimoir incuclng the crtv of karacm. Kinihar lake is an artificial water storage
-eservoir tocateo in District Thatta. It came into existence as a consequence of Irnotementatlon
:;f the r(otn Barrage canais irrigation Protect. This artificial reservoir has been rorrnec out of
natural deoressions of Sonneri and Kinjhar Dhands. The gaps between the surrounding hills of
:he ahanas were ooseo With the construction OT earthen emoankments naving an overage
;el!~nt of aoout 7.5m. Anart from KB Feeder. hill torrents and Kinjhar Lake there IS no other
ource OT surface water available in the area. The Quantity of water in Kinihar Lake IS amore to

"ulfill the requirements of the downstream areas for irrigation and drinking purposes.
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Regular Surveys have not been carried out to assessthe availability and quality of Ground water
in the Province of $indh. 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 channels
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 resulted in rapid
depletion of the groundwater and filling up of the underground freshwater channels and
reservoirs with brackish water.

During social survey, it is learned 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 values of
TDSand mostly saline in nature therefore is not suitable for human consumption. The results
are also attached in annexures VII.

The depth of water table is also depleting over the period. Due to increased number of private
tube wells being installed in the location of sub project, the ground water is depleting. Recharge
from surface /ratn water IS helping in reduction of depth of sub soil water table. During dry
periods, the situation sometimes becomes quite serious.

:he project activities will not disturo the water bodies located nearby. As there is no water
.iiscnarges from the Wind turbines during operations and during construction wastewaters will
not be disposea in anv water bocv, However, water from domestic activities like Labor camos
'Niil be treated through septic tank I soaking pits.

The area IS very poor in terms of the indicator in respect to piped water, wnicn is avauabie to
only about 14% or the housing units. About 13% of rurai households have hand »urnos inside
.ne nousma units. white 16% use outside pones for tetcning water, and 6% of housing units use
Jug wells. Ihe grour-n water levei or the site is 115 meters.

:;Ie oramage system in the area is not ceveroneo. The nooster oumoins; station ror the water
~UOPIV pipeline is estaousheo to suoolv water from Keenjhar Laketo Noonabad Industriai State.
ioonaoao tnoustrtat state is iocateo at a distance of aoproximatelv 16 km from Keerunar Lake.

Document Title:
Initial Environmental Examination (lEE)
50 MW Lakesrde Energy Pvt. limited of
Wind Power Project in Jhimpir. Sindh
Pakistan

Consuitant Name:
Renewable Resources (Pvt.)
Ltd

DOcument No Date or Approval

RE2I1311181/001 February,2016

Document IssueProject Sponsor:
Naveena Group 01



Figure 4.4: Booster Pumping Station from Kinjbar Lake to Noortabad IndustriaL Estate
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4.3 AMBIENT AIR QUALITY

The area in and around the Project site is underdeveloped with no industrial development
nearby, but the area is likely to develop into a modern city after devekoment 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 vehicular traffic operating on r:ighwav NS is
limited to the microenvironment of the highway. No sources of anthropogenic sources of air
poflution exist in the immediate vidnity of the site; therefore the ambient air of the area is
likely to be free from the ey pollutants such as carbon monoxide (CO), oxides of nitrogen
(NOx),sulfur dioxide (S02) and particulate matter (PM). But in very minor quantities. In general,
the ~,jrquality 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 results are attached in annexure VII.

4.4 NOISE QUALIT"

There is no continuous source of noise emission within or around the proposed project wind
farm site.
The Noise level recorded at the unpolluted site in ranges between 37.5 dB (AI and 45 dB (A)
with the average at 44.0 dB (AI, wnich is Characteristic of wiiderness and well within 75 dB (A)
tne level suggested by NEQS.

7here !S verv minor human settlement near the Project area. "rarfic near the Project site is
conseouennv verv lOW. industrialization IS also very low. thus oaseune noise levels are low,

+.5 SEISMIC :iA.ZARDS

.':"ccoraing'[Q me seismic zoning mao of Pakistan. che Jhimoir region faiis in ZONE 11-8With
.ncoerate to severe aamage area orooaoilitv with G Factor of g=D.l-0.3. as snown in the mao in
:=igure4.5.Eartnouake records indicate that this region nas exoeriencea several earthauake
.remors in me cast, 0':; well CiS recennv, ';~,eregion nas some maror tectonic reatures. inclUoing
.he Runn xutcn-Karacni faurt, Flabfaurt, Ornacn-Nai fauit. Surian fault. and Jhirntnr fault.
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,=igure 4.5: Seismic Hazard Zones 01 Pakistan
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?igure 4.6: Seismic Map of Pakistan
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4.6 FLOODS

Sindh province has two sources of flooding. The Riverine flood is more predictable and allows
ample time to react, whereas the torrential floods leave almost no time to respond. Torrential
ftoods h, .e lesser frequency and duration but very high intensity; therefore, impact is often
severe. 'hese floods normally occur in monsoon months of July and August when the
catchment areas in Baiochistan 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 last district on the Indus River where the flood remained for around two months. Official
data reveals that approximately one million 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.

INDIA

J •• oc ,

,""

MKISTAN:
~Ant8a~""""t..atte-......, ..,' ,

•• •• ·._ •••• 4
,}...... • ••• 1111 •• ,

:;'igure 4,7: Flood Map 01Pakistan

: Document Title:
Initial Environmentai Examination (lEE)
50 MW lakeside Energy Pvt. Limited of
Wind Power Project in Jhimpir, $indh
Pakistan

Document No

RE2I1311181/001
Date oi Approval

February,2016
Consultant Name:
RenewableResources(Pvt.)
Ltd

Document IssueProject Soonsor:
Naveena Group 01 ,,~,

.......,,\. \ : ll" .... .~

~"·""~0\\
'-. ': ~

:1
-c ;i ~

/j



4.7 GEOLOGICAL SETTINGS

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

The Prevailing geologic conditions in the region are the results of extensive sedimentation,
coastal movements, and erosion over a long period of time in the geological ages. The geology
of the region is dosely related to the formation process of Himalayan Ranges. This has resulted
in intense deformation with complex folding, high angel strike-slip faults, and crust thickening
expressed in a series of thrust faults. The important tectonic changes which have had so much
influence in the region are freely visible, particularly in the Indus plain. Ultimately, it is only by
considering the geology on a broader regional scale, as well as in site specific detailed, that the
effect can be appreciated.

The hilly region of western Sindh consists almost entirely of rocks belonging to the tertiary
system of geological nomenclature. It is only along the i.aki range and in its neighborhood that
there is some exposure of rocks belonging to the next older system; the cretatious with the
exceptions of some volcanic beds associated with these cretatious strata. ail the rocks
formation of western Sinoh are the sedimentary origin. All of the more important hills messes
consist of limestone. A vast majority of this limestone deposit is from the nummultic period and
is iargelv built up of the accumuiated shells of foraminifera; principally those belonging to the
genus nummuttles.

Table 4-3: Geoio ocal FormatIons covered in the Wind Corridor of
i GeologicaJ Symbol i Description i Percentage

1 Area
32~51Q I Unconsolidated surface

I. deposits of silt and gravel of
recent eriod

67.43Eocene Sedimentary ,~oCks I
(Mostlv .lmestone! 'JT !

, Te

Ternarv AlSes
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4.8 SOIL CLASSIFICATION

The texture of soils in the wind corridor ranges from loamy saline. silty, and davey in the
coastal areas to gravely, mainly loamy, and davev soils in the in land areas.

The loamy soils in the coastal areas are strongly saline (hence devoid of any agriculture),
moderately alkaline (pH of 7.9 to 8.4) and 'trongly calcareous (CaC03 content greater than
15%). The soil in the inland areas, especially' nose areas covered under the lower Indus basin,
consist- mainly of loamy and (, 'yey soils. These soils have little or no salinity (0 to 4dSm-l) and
are rnooeratelv alkaline (pH 01 7.9 to 8.4). The soils are generally non-saline, non-sodic except
local saline parches in inter-dual valleys and some parts of the alluvial plain.

The soil 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-l to 8dSm-i). This type or soil is usually neutral (with a pH of
6.6to 7.3), and moderately calcareous (with CaC03 content in the range of 3% to15%).
Properties of soil in some patches or the Wind farm may be different to the ones stated above
with moderately alkaiine (pH of 7.9 to 8.4), strongrv caicareous (with CaC03 content of greater
than 15%) with little or no saiinity (between OdSm-l to 4dSm-l).This type of soil is usually
neutral (With a pH of 6.6 to 7.3), and moderately calcareous (with CaC03 content in the range of
3%to 15%).

4.9 LAND USE CAPABILITY
The lana area of the Project consists of a complex of agricuiturally unproductive (rock) land and
some poor grazing (gravetv land) (Class VIII, VII). This area constitutes about 38.3% of the total
wind farm area ana is also mcapaole or agricujture as the soil underneath mainly consists of
-0Ck ana gravel. The remaining portion raoout 61.7%) of the lana is a complex of ooor torrent-
'Naterea CiOO lana ana ooor (loamv] grazing lana. :3ome part or this land is caoable of

, sgrtcutture being fed bv torrent water whereas the remaining portion comprises of grazing area
.caoaote of growing grass ana snrunsi.
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Table 4-4:
Percentage (%) of

Total Area
Soil (
Class

Classification
No

Agriculturally un-productive(rock) land and I
some poor grazin (gravely) land I

10 38.32

The Project site consists of areas that have variable land use. The rocky and gravely soil
:ormation devoid the major land area for any agricultural use. However the land -rea is also
influenced bv perennial 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
indude Oevi, Chali, Oamrai, and Oarathi (local names). No medicinal value is associated with
these plant species found in the area.

4.10 50CI0 ECONOMIC FEATURES

4.10.1 Local Settlement Pattern and Population

~himDir. being in the administrative control of District Thatta, is unique in terms of pooulation
sensibility and characteristic. The total area of "hatta is 17,355 sq/km. the total poouiation
consists of 1,113,194 persons scattered in several qotns/oaros. Gender distribution shows a
figure of 589,341 males and 523,853 females. The population density of Thatta is 64.1 per sqj
xrn, ana the percentage or the total oopulation residing in an uroan area is 11.2 %. The average
'iousenotd size is approximately 5 oersons. The average growth rate of the pooulation has
'emainea at 2.26% from 1981-98.

~able 4-5 List 01 Settlements ana Population uetaiis

3.No Name of
.etttement/Gotn

Coordinates Distance from

?r.c::lle<::.t_Sit~(kr:!1J
:5" O'48.58"N ·_.2km
37"44'44.12"E

Poouratlon Status
. /Type_

)ermanent
.. _

:OnJO Pollan Goth :0-40

ooth Hussain raknro -o.7km:.5°2'50.28"N :0-40 )ermanent
S7"4S'29.66"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 PoUariGoth and Hussain
Jakhro Goth are the only permanent settlements and there are no seasonal/temporary
settlements near the project site. The population of the settlements varies from 30 - 40
inhabitsnts 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 locals.

4.10.2 Health and Education Facilities

The health infrastructure in District Thatta is scant. Three out of the six coastal Tatukas do not
have any Rural Health Centre or any Veterinary Dispensary. A partirular problem of accessto
health services is the scattered nature of the population. Thus, many people have no accessto
health services within a convenient location from their homes. Serious ailments have to be
treated at Thatta, Hyderabad, or Karachi. Many of the diseasesoccurring in the area are water-
borne and are due to lack of sanitation facilities. A basic health care center is present in the
area with minimum facilities and staff.

lj~re 4.8 A Basic Heaitb Unit in Jbimoir
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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 l1%.The literacy rate in
urban areas was much higher at 46% compared to only about 19% in rural areas. A single
primary school is located in the area.

Government primary school has been observed in the vicinity, which is not functionaL The
peoples of these goths are demanding the teachers as well as the middle schools. Private school
is observed which is far and located at .BachaI Jhakro Goth. There is no any private school in the
project area.

;~i~re 4.9: A View 01 SChOOlnearby Protect Area

·~.10.3NGOsWorK:in~ in the Area

0ifferent national ana international NGOs are worxing in Oistrict Thatta with the neio or their
"cal oartners. -;-:,elrscooe or worx ranges from relief operations In the coastal areas or Thatta
~o social welfare and livelihood imorovement initiatives. Certain NGOs are working on CPI
rCommunitv Phvsical Infrastructure, projects, ana others have found their way in oroviding
mcrofinance to iocai commumties through sodal coilaterar. ,~ few of these ~IGOsare aiso
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working on awareness and advocacy. NGOs and institutions working in the area indudes NRSP
(National Rural suppc-t Program), Aga Khan Planning and Building Services (AKPBS), PPAF
(Pakistan Poverty Alleviation Fund), IUCN, WWF, and Pakistan Fisher Folk Forum.

4.10.4 Income Source

The area does not offer opportunities for employment 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, agriculture activities, Shepherd, welders,
plumbers, and electricians. Government service is relatively rare; few locals are working in the
Pakistan Steel Mill Dolomite Project and the Pakistan Railway Station in Jhimpir. During the
social 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 bv road with other districts. The National Highway from Karachi to
?esnawar passes through Thatta for a length of approximately 200 km.

The main railway line from Karachi to Peshawar also connects the district. The nearest raiiway
station is Jhim!lir.

Electncttv is onlv available in 21% for the rural housing units, while kerosene oii is still used in
77% of the rural dwellings. Firewood is used as the main cooking fuel in about 91% of rural
aousenolds ana 77% of urban nousenoids.

The oistnct is also equipped with aigitai and non-cigital telecommunication systems, besides
Jostal service ana teiegraon service.

'rom an incustrial ooint cr view. 7he Thatta aistrict has progressed consideraolv. -:-:1ereare
300ut 30 industriai units established in the district.

Nearest industrial huo is Noonabao at the distance or aoproxrrnatetv 16 kilometers, Noonabaa
las different tvoe ana size of inaustries: which mouces Textile, Power. Cement. etc.

+.11 ECOLOGY
:~E2protect team (Flora ana fauna experts) aone oy Dr. Syea Ali Ghaiib have conaucted the field

survey for the stuov following were the metnooologv. 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. Methodology

Data in respect of fauna and flora were gathered both from primary and secondary sources.

The sampling 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 were collected through literature search, studies conducted within and in the

surroundings of the Project Area, and the information collected from the locai communities and

the 5indh Wildlife Department.

Field Surveys were made in the project area in March, 2016 to collect data about the fauna of

the area. Standard direct and inotrect methods were aoplied to record the occurrence,

nistnbution and popuiation of various animal species in the area. which inciuded point count

survevs. roadside or track counts, iine transect metnod ana tracks/ signs counts.

The vegetation surveys were earned out by laving 20 x 20m auaarates Within the study area.

"""heoiant communities were aetermined Within the naottat,

)rior to the start of actual field work. there is a neea to cotlect a sift of information to form a

;eneral overview on the wudlife ooouianons on the Site (and nearov areas) ana their likeiv

.ensrtivitv,

--his is largely a seconcarv data COllection exercise curing wruch information is sought and

COllected on:

J) .V1ammals. birds, reonles, amDnibians and plants:
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(ii) Habitats:

(iii) Designated / protected I sensitive sites in the vicinity of the proposed development

After having made a general overview of the likelv animal poc-Jatic- 1S on the site, their likelv

sensitivity and the proximity of the designated I protected sites forms the main objective of the

field survey programme. This allows the selection of target / key species1 and their principal

habitats in . i1eArea.

Reid Surveys were undertaken in the project area to coilect data about the fauna of the area.

Standard direct and indirect methods were applied to record the occurrence, distribution and

population 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 involved in sucn studies.

Distribution and status surveys: These are meant to record the occurrence. distribution and

coouiation I seasonal status of the various species usmg the site as breeding, wintering or

staging site.

'/antage Point Surveys: These surveys comorise a series of ooservations from a certain fixed

:nosen iocanon to quantity the flight activities of the oirds at a orooosed development Site.

_. vnicn provides aata to estimate the cotlision fisk of the oirns (parncuianv the rrugratorv ones,

against the oiaces ;f the turbine.

"he survey area must anequaterv cover the entire devetoornent area. ;his incruces access

::-aCKS:corrow orts. nearnv vuiaaes. .oresrec area, water ooints. rarrmano. vegetative area ..no

vasteianos.

-iabitat lOSS and displacement mav affect ammais out with the protect site. Therefore. surveys

~re aiso made in the area extending at least SOOm oevond the project area bounaarv on either
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Snap shots of Biological Environment survey are attached as Annexure IX.

B. Principaj Habitats

The Project Area is mostfy a wasteland comprising of the following main habitats.

• SandyPlainArea

• RoCkyPlain Area

• RockyArea

• Wasteland

4.11.1 Flora
Flora survey conducted by Project team experts revealed that, during the fieldwork in the

Project Area, 17 plant species belonging to 12 families were identified I sampled in the main

locations within the Project Area, the quantitative analysis of the floral composition was made

and four distinct plant communities were identified. based on life forms of the identified

species. The dominant 'leg"tation includes Cymbopogon jwarancusa. Aerva javanica. Rhazya

stricta. Calotropis procera. Leptadenia pyrotechnica. Cassia itaiic. Capparis deciduas. Cressa ereIlea,

.{caeia nilotica. Prosopis ctnerana. Zizphus nummularia and Saivaaora oleoides.

Protect Area nas 17 oiant species belonging to 12 families were identified sampled in the main
'ocations within the project Area. Out of these, 10 species we. e perennial, 5 were annual and
02 were herbs the. The Quantitative analysis of the floral composition was made and four
distinct plant communities were identified based on iife forms of the identifiea species.
Summary of Floral cornoosition found in project area is shown in table 4-6;

-able 4-6 FlonU Comoositioo tOUDcl in Pro!ttt Area

1

:_ifeform '-Jumoer

Trees
)3 species

Shruos 08 species
-jerps ;5 snecres

J(asses J1 species

~. ilJo
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No endemic or rare plant species (expect commiphora wightii) was recorded during the survey.

The following Table provides the list of floral species observed in the three main habitats viz.

Flat Plains, Streambeds and hillocksl foothills in quadrates measuring 20 x 20 m and 2 x2 m.

4.11.2 Fauna

The wildlife in the area has been affected by colonization of the area, and many wild 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 Fauoaj Attributes in the Project Area

Attributes i Numbers
Mammals i 12 species

Birds ! 19 species
Reptiles \ 10 species

Plants i 17 species

;\. Mammals

During the present survev, 12 species were recordea. The area has very thin oonuratton of
rnarnrnais. Only soirtarv individuals of big mammais such as Indian jackal and Desert Fox could
be sighted. Smail mammals such as Five Striped Palm Squirrel, Indian and Desert Gerbils ana
-louse Mouse were iess common. Desert Hedgehog was scarce. Desert Cat was reported to be
rare,

3. 3irds

.:.9 species were recorneo from the area. ;',e area supports sparse oonuiations cf Grev
)artndge, ?igeon. Doves. Mvnans, '-:restea Lark, )esert L3rK, ,\ShycrowneaFincn Lark.Grev
2hrilc:e. Nhite-cneeKea. BUlbul. Chestnutbeilied. Sangrouse. indian xobin, Purote Sunbird. Black
Jte, Cemmon t3abbier .. +ouse .soarrow ana House Crow.mman Kestrel was recoroec as rare
vmter Visitor. White Wagtali was also recoroeo as winter visitor and Sindh Sparrow as Summer
3r£--oing 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 tess

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

O. Protected Areas

There is no Wildlife Protected Area in the dose vicinity of the site. Keenjhar Wildlife Sanctuary

is more than 14.6 miles away from the site. No Protected / Reserve Forest or any Rangeland

and lies in the vicinity of the Project Area. Two Ramsar Sites are located within this wind

corridor viz. Haleji Lake..and Keenjhar Lake.

4.12 NATURAL MINERAL RESOURCES

The area near the Project site is very rich in natural resources. Coal reserves at approximately
28 million tones covering an area of 350 so.miies are present in the area of Jhimpir.
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Figure 4.9: GeololJical and Sub Surface Details of lhtmpir
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SECTION 5

ANALYSIS OF PROJECT ALTERNATIVES

5 ANALYSIS OF PROJECT ALTERNATIVES
Setting up of a wind power project involves selection of environmentally and techno
economically suitable site, land characteristics, meteorology, infrastructure, grid availability,
water availability, rail and road connectivity, accessibility and shading aspects etc. This chapter
etaborates analysis of project alternatives, which can be considered in the project area.

5.1 WITH OR WITHOUT PROJECT

Pakistan's major eiectridty sources are thermal and hydro generation, meeting approximately
70% and 28% (respectively) of the country's annual electricity demand. The primary thermal
generation fuels emploved are furnace oil and gas. While both are produced domestically,
demand already outstrips suppiy by a considerable amount. Oil import is a significant burden
on the national exchequer and the increasing import bill continues to exert further pressure on
the foreign exchange reserves.

Alternatives to further fuel imports for electricity generation are the use of domestic coal, or
generation from hydro-electric or other renewable sources, such as wind and solar power.
"hese options will assist in reaucmg Pakistan's reliance on imported oil. and consequent
fuinerabilitv to changes in giobai .oil prices which will in turn have a oositive effect on the
:urrent traae deficit and inflating imoort bill. As with gas. securing future suopiies of coat and
ivcro-eiectnc ,Jower 'vourd rerv on significant snencing on infrastructure. ?akistan nas
rornestrc reserves of coal. However. coal currenttv maxes UP a very small pronornon or total
~eneratjon, iargeiv the resuit of most of the reserves neing located in one area, the Thar Desert.
:xoloiting the reserves wouid recuire nuge ana costly uorront investment in iocai infrastructure
inauding orovision :1 'vater suoouest, development :i .ntnes. ioustna :jno ~eiatea
nrrastrucrure. and investment in transrmssron lines cerore power Plant oeveroornent couid
commence. Hvdroerecrric Dower atreacv suopiies almost 30% of etectncrtv. and numerous sites
or ruture -nvestment exist, out aue to their locations, ~nis WOUld arso reauire significant

.nvestment in transmission to meet the exoected Dower needs. Moreover, there are varying
Joiiticai stands on nvcro-eiectnc power oonons.
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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 development of wind power generation projects
could reduce dependence on fuels for thermal power generation, increase diversity in
Paktstans electricity generation mix, and reduce greenhouse gas (GHG) emissions avoiding
thermal power generation. The project will also 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.

I

I

I
ie!
I
!

I

In view of the above, the "Without Project" option is not a preferred alternative.

5.2 ALTERNATIVE FUEL

The only viable generating options for energy production to meet the supply-demand gap in
project region are fossil fuel energy. Pakistan is already facing huge short fall in fulfilling the
coal requirement for already existing thermal power plant. The quality of coal is also iow to
medium in the region resulting in fly ash, carbon footprints and sulphur fume emission when
it's burnt.

Coal power generation cause serious environmental threats induding air pollution. coal dust,
contamination of ground water, emissions of heavy metal pollutants which in turn can cause
senous health issues.

So, it is imperative to look for alternatives to fossil fuei based power generation to achieve long
term power soiution of the country.

3.3 Location Alternative• "he area where the oroiect is located is the identifiea Wind corridor of Jhimpir. The iocation of
he oroiect is serecteo on the base of SUitable terrain ana wino soeed avallabilitv In the area.

_himolr Wind Corridor is also ccnsioerec as most SUitable land for wino oower oroiect orner
.nan Gharo. Also there are numoer OT Wind farms arreaov in the ceverooment stage in this area.
"hererore the infrastructure ror the develooment of WinO power generation in this area IS

.rreaov in ceveroornent onase, The avauaoilltv of iano in this area IS also a major reason for tne
selection of land in this are:,. As there are number tor wind masts alreaov installed in the area.
.hererore it's easier 1:0 us.. reference wino data of the neighbouring wino masts for the
'eas,biiitv stuov wnidl is more reliable and actuai site oasea.
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The major reasons for the selection of this site are:

• Adequate wind resource that allows for the operation of utility-scale wind
turbines:

• Proximity and sufficient access to an adequate electric transmission/Grid;
• Contiguous areas of available land resource;
• Compatible j·and use;
• Umited sensitive ecological issues;
• Sufficient distance from major popuiatlon centers; and
• Compliance with Provincial, and Federal laws and regulations .

•
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SECTION 6
POTENTIAL ENVIRONMENTALIMP ACTS AND

MITIGATION MEASURES

6 P()TENTIAL 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 agricultural activity on the land
• Any commerdal activity on the land to support the livelihood of local residents nearby
• Any green field, wetland or protected area

There are two settlements/Goths near the project area, which are located 1.2 to 4.6 kilometers
away from the project site and will not be affected due to construction ana operation activities
of the project.

Therefore. there is no threat to the existing land use or degradation, and there is no net impact
on the land use.

=Meoium
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6.2 AIR QUALITY

The Project involves power generation using wind energy-a dean source of energy (l.e., no
fuels are used). Air pollution will increase during construction due to truck/vehide 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
equipment and idling of vehicles carrying construction raw materials will add to the ermssions
during the construction period.

However, the increase in air pollution is temporary. Also, 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
controlled through effective implementation of EMP.

=tUgh

=Medium

=tow

=Nolmpact

=locallv favorable

=ME!'!ionallv Favoraole

.:>.3 ~:lOISEQUALITY

)fO!ect construction involves a vanerv OT noise generating activities that inciuue the use OT
;raaing, excavating/drillinE5/, concrete oatcning, tower erecnon, me construction of anollarv
structures. concrenng, material movement. site cieanuo. etc,

,'Joiseleveis generated bv construction equipment vary significantlv depending on the type and
condition or ecuioment. the ooeration method ana schedule ana the site of the activity.
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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 levels produced during construction will not have a significant impact on
existing ambient noise levels at receiving sites. as noise generating activities are dispersed
and most construction activities will occur during the day when higher noise levels are
tolerated due to higher background noise levels. 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 ior
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.

The modern tubular towers contribute towards minimizing the noise emissions.
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6.4 NOISE FROM WIND TURBINES

No landscape is ever completely quiet. The modern tubular towers contribute toward
minimizing the noise emissions. 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 potential sound - from wind turbines. This makes
it extremely difficult 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 generally mask any
turbine norse completely.

• The sound power level from a single wind turbine is usually between 90 and 105 dB(A).
This creates a sound pressure level of SO-60 dB (A) at a distance of 40 meters from the
turbine, i.e. about the same level 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 turoines. The research explains that a large
wind turbine isn't very loud from an objective 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 decibels). At about 500 meters, the levels drop to about
38 decibels. wnich is well beiow the typical 40-45 decibels of backgrouna noise in a
poouiated area.

Therefore, wind turbines are not any louder than what an average person is already used
to.

•
7he oualitv of wind farm noise is one factor. Researchers are jookin~ at whether the !OW-

.reouencv souna or blades nas a aifferent osvcno-socrai imoact than noise from hi~hwavs
or airnorts. .t's very common that oeopie living close to turbines cail the sauna
':)enetrating:' ')f course, different ceoore nanale the sound in different wavs, ;\IJany
-esidems are unrazeo bv turnines at Closeoistances.

'-lowever, ,lolse :maIVSIS have been done to make the baseline cata wnicn ranges
Jetween 36-44 d6 (AI. close noise monrtonng will be nerrormed during construction and
.oerancn onasesto keep In oermissible limits.
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FIgure 6.1: Noise GeDerating from WiDd TuriJine.l

•

The Project will use modern '...,ind turoine models. 'Nnich have advanced tectmoiogy that
indudes upwind rotors, tubular towers and soun proof nacelles to reduce mechanical noise.
Noise from wind turbines varies with wind s eed, but is generally comparable to the
background sound in a typical househoid at 40 to tiD dB. The noise from wind turbines is usuailv
measured in relation to ambient noise. jf the wind is at higher soeeos. the amoient noise ievel
vIII be nigher. Most new wind turoines wiil have noise levers at or erose to ambient level.
Jistances or 100 feet are usuailv sufficient to Keeo noise levels below 60 dB, wnich nas been
suggested as a reasonable regulatorv tlmit, Nearest communities are iocatec at 3-6 kilometers.
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6.S SHADOW FORECASTING

Wind turbines, like other tall 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.

1-

J2; .:::.------,

}igure 6.3: - Shadow Flicker oiWind Turbine

in a study conducted by the Department of Energy and Climate Change, UK, the data of wind _
turbines of 18 countries were selected to study the shadow flicker impact. The study conduded
that the so-caned IIshadow flicker' caused by wind turbines does not pose a significant risk to
1eajth of the nearnv residents. There is no case reoortea about any significant imoaa of

• snadow rlicker in any OT the wino farms in the countries included in the studv."

At distances of greater than 1,000 feet between wind turbines and receptors, shadow flicker
Jsua.lv ontv occurs at sunrise or sunset wnen the cast snaaows are sufficiently long. Moreover,
.n Pakistan. there is a common trend for oeome 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 low. i.e., approximately
1500 to 2000 gallons per day water is required during construction of the project. Water
required for plant civil works, will be sourced from ground water. During operation phase,
approx, 100 gallons per day water is required. RO Plant will be installed to make water free
from any contamination. Water is available and quantities required are negligible than
reauirement.

Once the wind farm is operational, water is oniy required for the domestic use of Project staff
at the site .
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6.7 GROUNDWATER CONTAMINATION

Groundwater contamination can occur if chemicals or any other waste materials are not
properly handled or are incorrectfy disposed of and leach into the water table or if wastewater
from plant activities is not properly disposed of.

All the waste material will b-: handled and disposed of in accordance with accepted safe
practices, with no harmful substances released by the Project. Therefore, there will be no effect
on surface water quality or ground water contamination.
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6.8 Solid Waste Generation

':oiid waste generatea on site may spread over or create nazara for community ana emotovees
:)Tthe oroject.

-wo type or soiid waste will be generated during construction and ooeration phases; it lS

esnmaten that average 200kgjdav domestic (non-hazardous wastel will be generated, which
VIii be oisposea at TMA idennfiec waste oisposai point at Jhimoir City.

~IIthe nazaraous waste material wiil be nanaled and disposen OT through EPAcertified waste
jisoosal contractors (like. Petro waste, KMC). Therefore, there wiil be no effect on general sites
conaition and deanliness of project boundaries.
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• 6.9 Wastewater Generation
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Wastewater will be generated on site from domestic activities; and from construction activities;
Wastewater from camp (Black water) will be stored in the septic tanks this must be transferred
through tankers to the nearby iocated TMA disposal point (if hazardous wastewater is present).
The effluent water will be transported to the evaporating pond that will be constructed
temporarily within project premises. The effluent water will then be evaporated naturally. The
protected fence and ail other precautionary measures will be taken in place. It will be ensure
that wastewater from site shall not enter into the water body.

'Nastewater trom construction activities must be stored in the settling tankS after settling Of
the particles it can Dere-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

•

Are-md 1967, an exploration sponsored by WWF-UK revealed that wildlife and wetlands
resources 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 International
Importance, with a surface area of 1,343,627 hectares.

The wetlands of Pakistan are shown in Figure 6.4 .

----
.--

'or 91. iI.a Jj tlr
~---2--...............--.--.--~-- •

• . 9\,.. .,. ,

~.-.__
.~igure6.4: Wetlanas of Pakistan a

'_vww.paKistanwetlanO.org

i Consultant Name:I Renewable Resources (Pvt.,
ltd

i Oocument No I Date at ApprovalI RE2l1311l811001 I Februarv,1016
. Document TiUe:

lnrtial Environmental Examination (lEE)
SOMW Lakeside Energy Pvt. Umrted of
Wind Power Project in Jhimpir. Sindh
Pakistan

Project Soonsor.
Naveena Group

I Document IssueI 01



Out of 19 Ramsarsites, 10 sites are located in the province of Sindh, which are shown in Figure
6.5.

•

Figure 6.5: Wedand located inSincih

xeemhar lake is the deciared wildlife sanctuary, and the Ramsar site is located at a distance of
::4.6 miles aoproximately from the Project site. it is the largest fresh water iake in Pakistan. It is
:in important source that orovides drinking water to Ihatta District and Karachi city. The area is

• "'avored as a habitat for 'Minter migratory birds like ducks, geese, flamingos, cormorants •
.snorebirds, nerons, egrets, ibiSes, terns, coots, and gulls. it has Deen ooservea that it is the
Jreeaing area OT the m~ht heron, cotton teal, purpie moorenen, and oheasant tailed jacana.
-lle naturai vegetation or the surrounning area is tromcat thorn forest. The jake is rich in rlsh
:nd fauna . .JnCI supports the iivelihooa OT soout 50,000 local ceople. ,'."ain activities at this
."{amsarsite are commercial 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 HIndus River Green Route". When the climate in their ')reeding

grounds in Russiabecomes too rigorous and the food gets scarce, then the birds leave the ';'ace

and disperse to their winter resorts further south along the following distinct flyways.

1. Northern Europe Scandinavia-North Sea.

2. Centrai and Southern Europe-Black Sea-Mediterranean.

3. West Siberia-CaspianSea-Nile.

4. Siberian-Kazakhstan-Pakistan/Central Asian Flyway.

5. EastSiberia- Tibet-Ganges/ EastAsian- Australian Flyway.

6. Far East-Kamchatka -China I Japan. West Pacific Flyway.

7. North EastSiberia- Chokotka- california / Pacific Flyway.

Most of the sutH:ontinent's visitors come through Pakistan route to india and Sri Lanka or

Africa. Majority of winter visitors to the sub-continent enter via Indus Plain. Some come down

the Indus River VaUeyand its far northern tributaries as well as the Chenab and Jhelum rivers

further east. A very significant number enter from further west coming over the Peiwar Pass

"no foilowing aown the Kurram River. !:ome of these autumn migrants ian out eastwaros into

\lorthern india and thus avoid the Rajasthan Desert to the South, while other Tollow the indus

:~iverdown to the Indus Delta."

.wberts, ,J, 1991. ,he sims of Pakistan. Volume 1. OXftitd OniVersltV Press. Karachi
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6.10.3 Birds/ Avian Collision

Birds can be affected by wind farm development 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 called 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 wetfands map developed by Pakistan Wetland Organization. A map of Indus flyway also
known asGreen Route or Migratory Route No 4 is shown in Figure 6.6. The Indus flyway route is
marked with arrows in red.

Document Title:
Initial Environmental examination (lEE)
50 MW Lakeside Energy Pvt. Umited ot
Wind Power Project in Jhimpir. 5indh
Pakistan

I Consultant Name:I~""""'(MI I Document NoI RE2I13 III 811001 I
Date at Approval

February,2016.
!I Document Issue

I 01
Project Sponsor.I Naveena Group



-I_,-~~
.:~ . _-1._ u..

,.,,_......-.:II' --_ ....."...

_-'
'._

.~--
IBOeIDIt-......_.a...y

.'1- ,~~=-.~..-
':-;-iMt...............
,~ ilY ....
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"he main migrants to South curing the winter season are the Water birds. :-laotors. Houoara
sustaro ana the Passennes (Warblers. Pipits. Wagtails and Buntings).

"'"he water cirds migrate fairiv large number in winter. The" are very aiverse grouo OT soecies
:omDrlsin~ mostly OT Pelicans. Flamingo, Cormorants. Darter. :-lerons. ':~rets, Bitterns. '::torKS.
'bises, Sooonbill. Ducxs. Cranes. Water COCk. Rails. craxes. coot. Waoers. Gulls and Terns.

i Consultant Name:I Renewable Resoun:es (Pvt.)
! Ltd

Document No '1' Date at Approval
RE2I131/181/001, FeDruary,2016

I
I

, Document TItle:
! Initial Environmental Examination (lEE)
. 50 MW Lakeside Energy Pvt. Umited of
: Wind Power Project in Jhimpir, Sindh

Pakistan ! Project Sponsor:
, Naveena Group
I

Document issue

01



The wintering birds of Prey include: Eurasian Griffon, and Cinereous Vulture, Marsh Harrier,
MontaguJs Harrier, Common Buzzard, Long legged Buzzard, Booted Eagle, Greater Spotted
Ea~e, Steppe Eagle,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 last 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 /Iocal 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 blrd's living areas in
Keenjhar lake is described in Figure 6.7. It is found from the study that there is very little
'Jrobability of bird hit from the wind farms as the Project is located approximately 24 km away
from western side of Keenjhar lake, and birds usuallv do not land and stay in the western part
of Keenjhar Lake..
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Figure 6.7: Birds FlJ'iDI and Staying Patterns 00 Keeo,bar Lake with Respect to Wind Farms

Compared to other causes of mortality among birds, the effect of wind power is relatively
minor. Non-coilision impacts on birds such as site avoidance and disruption of migratory
::>ehavior couid also be significant. However, according to a survey conducted by WWF in 2009.
tne number of birds in and around Keenjhar lake has reduced drasticaily in recent years.
--urthermore. these birds have a tendencv to t1v at an aititude of 400 to 500 meters, therebv
negating any cnance or conlsion with wind towers at this specrfic Project site .

,~ a generai ruie. birds notice new structures and learn to avoid them in movements. thereoy
:ustaining their abilitv to continue reeaing ana breeding in the location. Wind farm tecnnorogv
's new to Pakistan, but this tecnnoiogv has now been used in western and developed countries
.'or over a aecaae. A stucv report (Sept. :005) bv the U.S Government Accountability Office
,GAO) on the effects or wmo energy aevelooment on wildlife determined that fewer nirds tlv
-nto Wind turoines than IS generaily tnougnt,

Although several hundred utility-scaie wind farms currently ooerate across the United States.
.ucn problems aopear to be iimited to two project 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 for a
significant number of deaths, the report states in its conclusion".

The impact of wind energy devefopment on bird populations 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.~is wind farm had up to 5,600 wind turbines in operation and is
located 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

til 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 ,lead birds per year per turbine. Furthermore, in the U.S., over
100 million birds are estimateo 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. Any development of
the wind farm will have no impact on the existing bird life. Also, an ermssic-i-free power
~eneration is clearly beneficial to ail fauna.

However, due to the minimal expected impact of bird's collision with the wind turbines, the
following mitigation measures are proposed:10

• The wind towers to be erected minimum at a distance of 300 meters to avoid the avian collision
,na to ~ive tne birds a wider corridor for access in the Proiect area .

,~ujar cnecking of the vacuums or noies in the towers to avoid nesting facility of anv of
the birds monitoring the birds during the mi,!ratory season be undertaken to record
~heir distribution and mi~ratorv pattern ana use of the area aurin'! the season.
,;unting, feeaing or narassment of wiidlife is strictlv pronibtted during the entire course
J1construction ana operation pnases.

·lttp://www.gao.goytnew.ltems/d05906.paf
l xmencan Wind Enef'lr( Association; Facts aoout Wind Enenw & Birds. Spp.-mternet Article

,i) tihalib. SA. ;(han. IIIIL. Ahmed. s.M•. ~. A.. Hussain. B. ano Ahmed. W. 2014. Study oj the W*Ilh! oj JhimDll" Wind Conidor. distriCt

"1latt3. Sindh ano [)e,.eKloment at Bird Monitor1~ StratettY in the An!iI. African Journal of Science and Researcn. 6(31 : 01..{)9.
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•

• Food wastes not to be disposed of in the open. Food wastes collected in waste
segregation unit is disposed of ;lccording to waste disposal procedure on a regular and
strict basis.

• Night work during construction be prohibited, night travelling not is allowed unless
absolutely necessary.

• Operation camp is located SOOmaway 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 dearing or deforestation during the Project. It is anticipated that once the Project is
operational, new plants shall be re-planted in the empty spaces around wind turbines. Enough
spacewill be allocated for green belts.
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6.11 SOCIO ECONOMIC ENVIRONMENT

6.11.1 Archeologicai Sites

No archaeological sites are present near the Project site.

=Meciium

..;, .:tow

')

~~

~~*
":\1() imoact

=tecauv Favorable

=qetlionaliv favorable

Document TItfe:
Initial EnVIronmental Examination (lEE)
50 MW lakeside Energy Pvt. Umited of
Wind Power Project in Jhimpir, Sindh
Pakistan

I Consultant Name:

"

Renewable Resources (Pvt.)
Ud

Document No I Date of Approval

RE2I1311181/001 I February,2016
I

I Project 5I)onsor.
I Naveena Group
I

I Document Issue

I 01



6.11.2 Re-Settlement

Project is located on government land leased by the GoS to the Project sponsors. The
settlements are located outside of project boundary wnich will not be affected, and no
resettlements are required. However, any involuntary resettlements, if required, will be done
asper IFe performance standard P5-S.
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6.11.3 Visual Impact on Landscape

The addition of the Project to the local landscape will have a significant visuai impact, as it
'Nould be the first such structure in Pakistan. In European countries, wind turoines are
considered to give insignificant visual impact due to the fact that wind power technology is very
:ommon there and large numoers of wind turbines are installed. But as far as Pakistan is
.oncernec. ;vina Dower is an emerging tecnnology Tor local inhabitants, ano it wcutd give 3

• iotewortnv positive visuat .moact.

Document Title:
Initial Environmental Examination (lEE)
SOMW Lakeside Energy Pvt. Umited of
Wind Power Project in Jhimpir, Sindh
Pakistan

I Consuitant Name:
Renewable Resoun:es (Pvt.)
ltd

Document No Date of ApPrOv.11

RE2J)3l1ISI/OOI February,2016

I Project Sponsor.! Naveena Group 01
Document IsSue



~
=Hllh

00 =Medium

<> =t..ow

Q =NQlmpact

'* =t.ocally Faverabl.

tt '*~ =AeciONlUy Faverable

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 wen as vehides to carry personnel. Traffic will need to be planned and managed
effectivelv to avoid inconvenience for the local population and/or endanger public safety.
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6.11.6 Labor Welfare and Safety

Large amounts of labor will be depioved during construction. The labor camps need to provide
prooer water supplV and sanitation facilities (toilets with septic tanks). Otherwise insects may
;Jroliferate and lead to public health hazard. The safety aspects to be covered include proper
handling of electrical devices, tools, equipment, and construction materials to prevent
accidents to personnei. Local will be preferred for the unskilled jobs. Overall impact will be low.
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6.11.7 Seismic Hazards

The damage zone classification of the region where the site is located is ZONE 11-8(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 tile consultation meetings held with stakeholders as pn: of
the environmental and social soundness assessment process requiring information disclosu re
and sharing. For this purpose consultation meetings were held at the outset for the SCOPing
process of lEE study, followed by a series of meetings at the proletarian level. Dr. Syed A.1i
Ghaiib and our team member Mr. Farooq Ali Khan (RE2) has perform the consultations \I\Ii1:h
different departments and officials. These stakeholders are the different government offiCials
and NGOslike fUCN Pakistan, WWF department, Karachi (Senior Director, Mr. Rabnawaz),SEPA
representative (Dr. Aashiq Hussain langah), Sindh Wildlife department Hyderabad office (I'VIr
Ghulam Muhammad Gadani. Deputy Conservator wildlife), 5indh Forest department, J<arachi
~DivisionaiForest officer" Archeological department, Karachi.

7.1 Objectives of Public Consultation

"he overail objectives of the consultation process were as follows:

~ To inform all interested peopie on the likely positive and negative effects of the Wind
oower proposed project and encourage feedback from stakeholders on lEE findings.
;Jrincipaily the impacts and proposed mitigation measures;
""0 gain a consensus on the impacts identified, their importance and the reievance and
=rrectiveness or tne mitigation measures proposed:

# 70 provide confidence that ail reievant issues ana mitigation measures have been
'dentified, agreement that the mitigation measures are adequate, and that nothirlf~
significant has been missed;
-:"'0 enable incorporation of stakenoider views ana concerns in the lEE.
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7.2 Consultation Process

7.2.1 Scope

The social survey team conducted meetings and interviews with local communities. During
these meetings a description of tRe project was given along with an overview of the projects
likely social and environmental impact.

7.2.2 Community Consultation

• Community consultations consisted of formal and informal meetings at Jhimpir residential area,
and project vicinity. The consultation exercise was conducted in both Sindhi and Urdu
languages. A non-technical oral description of the project was given providing an overview of all
likely positive and negative impacts. Following which, an open discussion was held so that the
participants could voice their concerns and opinions. All participants were encouraged to voice
their concerns and opinions. Participants were also asked to suggest alternatives where they
had particular concerns.

Feedback obtained from the stakeholders was documented, and all issues and suggestions
raised were recorded in survey forms. Both socia' and environmental issues were raised.

•

"'11epeooie interviewed (Table 7-2) had worries /concerns related to basic needs and generaily
agreed that most of the effects would be temporary only during construction. Some common
concerns regarding the iack of educational facility, shortage of dean drinking water, lack of
basic health unit. lack of waste disposal, Jack of electricity, poor roads condition and minimal
employment opportunities issues were raised. None of these issues related specifically to
orooosed 'Nind oower oroiect but were general comoiaints. :'v1ost of the partlcioants
sopreciatec the project ana said that it would boost the local empioyment opportunities. while
some said that business and economic situation in the area will also improve.

~ matrix or concerns bv community members was oreoared as ~iven ,tn Table 7-1. The register
.,i attendance is orovidea as Table 7-2. A otctonal record of the meetings is inCiuded as
~nnexure XI.
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Table 7-t: Summary of CODcems Raiw4 durillg Stakeholder CoosuitatioD

I Issues Concems raised by community Remarics
I Health Care Healthcare centers particu'arly Basic health unit is available in
i Facilities for women and children ! the Jhimpir with very little
I Schools ' facilities, A dispensary may bei

I provided.
I Employment . Provision of semi-skilled and Unskilled jobs will be given to
1 I unskilled jobs for local labor in locals people where possible.

II the project construction period. Training will be provided .• I Safetyof I Comply with the traffic Proper traffic management will II Community I management rules. be resorted to during the I

construction period. i
Drinking Community member rated Safe . As part of the Social
water drinking water at highest i development program lEPl

priority during our survey. I shall provide the safe drinking
I water through ROfilter plant to
I

j nearby communities
Educational ! Unavailability of Teachers, and NGOworking in social sector
Facility I School (Primary and and proponent snail provide the

Secondary) required facilities for the local
Vocational training peoples.

•
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Table 7-2 General Public IDteniewed da.riJlc Public COnsuJtatioD at Jbimpir

S.NO NAME OCCUPATION 1 LOCATION
1 Inam ullah labour Goth M. Sadiq Brohi

2 Hidayat ullah labour I Goth M. Sadiq Brohi
1

3 I Allah Dina labour I Goth M. Sadiq Brohi I
j :

! 4 I Ghuiam Sarwar Driver Goth M. Sadi Brohi Iq

•
I

5 I M. Saleem [Labour Goth M. Sadiq Brohi ,

6 I Ghulam Sarwar I Driver Goth M. Sadiq Brohi

7 Gul5her labour Goth M. Sadiq Brohi I
8 Rahim Khan labour I Goth Khaskheli

I
9 Ibrahim Driver Goth Khaskheli

i10 I Kalo khaskheh
i

I Driver I Goth Khaskheh

7.2.3 Government Agencies

Stakenoiders including provincial government officials, international NGOs, and reiated
stakehoiders were consulted at their offices. All the stakeholders 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 stakeholders consulted in the
proposed project was collated and reproduced in Table 7-3. Pictures of the meetings are
?rovidea in Annexure- ;(11•• .1' Environmentaf Protection Agenc:v (Karachi Head Officet ( Director -rechnicaj EIA/IEE)

The Karachi head office of EPA is responsible for generai environment protection in the
oroiect area. A meeting was held on January, 2.8. :016 with the Mr. Aasnia Hussain Langan
"Director tlA) ana Mr. Waris GabooJ (Deputy Director Iecnnicail. The project team orovided
information about the proposed eroiect site with the neio of the project area map ana
oriefed about the saiient features or the project ana requested the officers that express
:heir views /suggestion and concerns of the Depanment. Their views concerns I suggestions
are re-oroducea as Tollows;
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.:. The social survey conducted by the sodal expert must have Uvelihood matrix, group
discussion, Priorities of locais. pear wise ranking and questioner. Only questioner is not
enough for social survey.
Analyse Cumulative effect on community
Attach the following documents with lEE report
Land Lease Document
Approvais from Energy Department
HOC from DC (Deputy Commissioner' of the concern area
LOICopy
Laboratory test for air, noise, surface and ground water must be attached with lEE
report.
Flora and Fauna survey report must be attached with lEE 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 w;tdflfe department to the effect that the
proposed WPP area does not fall into the limits of any Protected Area notified by the
Department.

.:.

.:.

.:..:.
+
.:.
.:.

.:.• .,.

.:.

.:.

•

bt Sindh Wild ute Depa.Dilellt (Conservator~

A consultation 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 help of the
'lroJect area mao and reauested the officers to identify any protected wildlife sanctuarv or
:Jrher concerns or the Depanment. A set questionnaire was also filled. During the meeting
:he Conservator expressea his views regaroi~ the project and overall acorecateo project
activities. Their views and concerns I suggestions are re-proauced as Tollows;

.~ \ir. Ghuiam Muhammaa Gaddani aiong his team identified the Keenjnar Lake as

~he Wildlife sanctuary and Ramsar site as nearest protected area which is

:ocatec:l ~x . .23 kilometers ancJ he briefed about its imoortance ano oartems
aTthe oirds during the different seasons.

• He also proposed that to provide the basic facilitates to the communities like

_;chOQI. dean arinking water ana sanitation etc.
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c) Sindh Forest Depa. bnent (Karachi OffIce)

A con.suItation meeting was held on January 26, 2016 with Divisional Forest Officer Mr.
Shahzad Sadiq Gin, Range Forest Officer Mr. Tahir latif, Range Forest Officer Mr. i'1ajaKarim
and Sub. Division Forest Officer Mr. Rab Dioo Khatti at his Karachi OI-fiee 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 concerns of the Department. During the meeting the forest officers expressed his
v;ews regal ding the project and overall appreciated project activities. They do not have any
issue / objection with the project in Jhimpir. As t:.ey 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 removal. The Department has
created some water conservation ponds in the area. These get filled with water during
heavy rams and are used by the local peopfe and the liYestodc for drinking purposes. These
may be safeguarded during the Project activities.

i_2.4 Non-Governmental Organizations

A number of NGO's, other than the government sector were consulted for the proposed
projects who are highlv involved in protection of wildlife and nature conservation

A consultation meeting was held on January 28, 2016 with Mr. Muhammad Tahir Qureshi
Senior Coastal Ecosystem Advisor and Mr. Kamran Ahmad Naqvi Urban Specialist Technicai
at IUCN Karami Office. REl team provided information about the proposed project site with
:he heio or the pro~ area map and requested the exoerts to snare their views or Other
concerns of the iUCN as expert. A set of questionnaire was aiso filled. During the meeting
~he Mr. Qureshi and Mr. xamran expressed their reservation regarding the project. Their
"iews and coneerns l suggestions are re-produced as follows:

~ "\aised coocern about mortaiitv or birds and said that orofect is iocated near

Jirds flving route.

qaised concern aoout Noise poilution drives by wind turoines and it may affect

iocai norms and modify the bird's habitats in that area. But i made him dear that

the detail study for noise poflution has aiready been conducted and incorporated

'n our lEE reoort.
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• Meanwhile, GE turbines noise and shadow affect has been described in detail in

our study. It does not affec.t local norms and habitat modification.

• ~ opportunities shaM be provided loc:aAs must be p.eferred in the

unskilled jobs under social development program of proponent.

• Mr. Qureshi said that sustainable development shall be carried out.

• They also suggested that development should be sustainable.

b} WWF (Wortd 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 hetp of the project area map and requested the experts to share their views I concerns
!suggestions as the expert conservationist. Mr. Rab Nawaz and his team supported and
appreciated the project activities; they do not have any objection I issue even they are well
sactsfted with the green energy project and the way the consultant (RE2) making consultation
with all concern departments.

•

e] list01 Public and NGO sector StMefIoIder Consulb!d

A number of stakeholders, other than the general public, who are ~kely benefitted be
involved during the project execution phase, were also consulted (Table- 7-3)

Table 7-3 List of Public and NGO Sector Stakeholders

I Name of Stakeholder i Type at I, Department
I I! ~ntative 1 Stakeholder ! Des~--------------------~----------------i Mr. Aasilia Hussain t..anpn i Sinah EPA i Diff ;.::to( eEIA)

J Occupationl I
I,

. Mr. Waris 6aoool I Sindh EPA i Deouty Director Technical

! Mr. Ghulam Vluhammad I Sindh 'Nildlife ; Deoutv Conservator Wildlife
I I J
1 Gadani ! Department I

. Mr. Tahir Quresni .IUCN ; SenIor Coastal Ecosystem Advisor !
i Mr. Kamran Ahmad NaqVl ! IUCN , Urban Specialist

! Muhammad Moazzam Khan I WWF 'Technical Advisor and Ex. DG I
! Manne fishenes department

; Mr. lQb Nawaz :WWF ; Senior Director
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Name of Stakehokter Type of Department / Occupation/
Representative StakeIIoIder Desipadon

Mr. Shahzad Sadiq Gill Sindh FQrest Divisional Forest Officer
department

Mr. Tahir Latif Sindh Forest Range 'Forest Officer
department

Mr. Raja Karim Sindh Forest Range forest Officer Idepartment

Mr. RabDino Khatti Sindh Forest Sub. Division Forest Officer

Jdepartment

Mitiption Measures:

The following mitigation measures have been suggested.

L Disturbance to the habitat of the Indian spiny tailed Uzard be minimized I controlled.

2. As far as possible, the burrows I hcMes of the lizard are safeguarded against any

developmental actiVity. The animals are specially 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 stnctlv prohibited during the entire course of

ooeration.

Vegetation dearin~ and land uptake durin~ the operation be minimized.

~ment or new access tractCs duri~ ()1Jef3tions is minimrzea.

:10utesinvojving minimum ciearing of vegetation are seiected.

Operation must avoid disturbing live bird nests ana small mammal and reptile holes.

~ood wastes not to De aisooseo oif in the oeen, food wastes coIleaed in waste selVegation

mits is aisoosea orr according to waste disposa'lorocedure on a regular and strict basis.

10. Night work ounng construction be prohibited, night traveiing not be allowed unless

iDsoiutejy necessary.
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11. All mitigations refated to minimizing noise are adhered to.

U.Construction work near areas which show small mammal and reptile populations should

commence after a soft start up and be randomly monitored.

13. Vehide speeds on accessroad be controlled to avoid incidental mortalities of reptiles. Any

such incident is reported and vehide speeds be randomly checked.

14. Movement of aU project personnet is restricted to work areas.

15. Movement of project vehides 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 PURPOSEAND OBJECfIVE 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
potentia' negative impacts and enhance positive impacts from the Project. The EMP will
provide a guide (almost cheddistl for the main stakeho.ders, namely 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 he'p to improve the likelihood that adverse impacts are
mitigated. project benefrts are showcased, and an environmentally beneficial standards of best
practice is provided to all those involved. In partirular, the EMP:

.~ Defines roies and responsibilities for those involved in the implementation of the
EMP and identifies areas where these roles and responsibilities can be shared with
other stakeholders

'.. Define the implementation mecnanism for the mitigation measures identified during
~hepresent study.

.~ ''roYides conase ,nstructions to p~ personnei ana contractors regaroing
oroceoures tor protecting the environment and minimizing environmental impact,
:naking these legally binding through their inciusion in contract specifications

.;. ,.efines the reauirements for communication. documentation, training,
nanagemern ana imOlement3tion of the mitigating measures: and,

.;. Soecifies actions reauirea to assess comonance with ana effectiveness OT ~he
nitigation measures .nrougn comouance mo ::ffects monitoring "1ecnantsm.
defined in the EMP'stwo action tables.
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8.2 COMPONENT OF EMP

The EMP consists d the following:

);. Institutional Arrangements
);. Mitigation and Monitoring plan
)i. Grievance RedressingMechanism
)io- Reports and Documentation
, Environmental and social trainings
, Public disdosure requirements
, Budgetary estimates for EMP implementation

All the components of EMP are discussed from Sections 8.3 to 8.9

8.3 INSTITUTIONAL ARRANGEMENT

8.3.1 PROfECT DEVELOPER

The Project Developer (i.e. Naveena Group) is the 'owner' of the project and as such is
responsible for ensuring that the conditions of the environmental authorization issued in terms
of Sindh EnvIronmental Protedion Act, 2014 (should the pro.! g recei\le such authorization)
are fully satisfied, as wei! 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 consultant .

..akesideEn~ Pvt.Umited will establish an Environment & Sociaj Ma~ement Cell (ESMCIat
·:oroorate and site level. ;'",aded by a Project Director to be responsible for dav-to-dav
impiementation or the Project. Lakeside Energy Pvt. Limited is responsible for undertaking the
Protect in accordance with the Environmental Impact Assessment (EIA) and implementing the
Environmental and Socia Management Plan, whim Wlil be consistent with the standards set bv
Fe and Wand Bank Group.

:he ESMC is resnonsiole for coorainating and imPlementing ail environmental and social
:ictivities. During Project impiementation, the ESMC will be resoonstble for reflecting the
xcurrence of new ana significant impacts resuiting from Project activities ana integrating
.sound m~ion measures into the EMP. The ESMC ;ndudes a safeguard specialist ana
3upporting staff. together forming the Environmental and Social Unit, appOinted by lakeside
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Energy to look after environmental, social and safety issues. The ESMCwill 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 implementing the Project. The safeguard specialist is
responsible for implementing safeguard issues associated with the Project through a site team
composed of lakeside Energy Pvt. Umited (LEPl) site staff and the contractor's staff, to be
assigned by the ESMCas necessary.

The duties of the Environmental and Social Unit of the ESMCat the corporate level are to:

• Monitor the implementation of mitigation measures during construction and operation
phases of the Proje(t.

• Prepare suitable environmental management reports at various sites.

• Advise and coordinate fiejd unit activity towards effective environment management.

• Prepare environment health and safety manual for the operation of transmission
lines/ substations.

• Advise during Project planning/design and cens on environmental and SOCialissues while
route .selection of the aji~nment at the planning/design stage to avoid negative
environmental impact.

• Provide training and awareness on environmental and social issues reiated to power
transmission Protects to the Project/contract staff.

"he duties at the €nvironmental ana Social Unit at the site level are to:

• .rnolement the environment ooiicy guidelines and environmental best practices at the
sites.

~dvise ann cooremate me contractons] activity ~owartis eTfective environment
management.

'motement environment and saretv manuaL
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• Carry out environmental and social survey in conjunction with the Project planning cell
while route setection of the alignment at the planning stage to avoid negative
environrnet'Ita impact.

• Make the contractor staff aware of environmental and social issues so that EMP could
be managed effectively.

8.3.2 Supervision Consultant (RE)

The supervision consultant / Project Monitoring Consultant (PMC) (RE) has qualified
environment health and safety staff on board to which will be responsible for overseeing the
implementation of the EMP during the construction .

8.3.3 Lead Contractor

The contractor will be responsible for the following:
.:. Overall construction program, project detivery and quality control for the construction

for the wind project .
•) Overseeing compjiance with the Heatth. Safety and Environmental Responsibilities

specific to the project management related to project construction .
•:. Promoting total job safety and environmental awareness by employees, contractors and

sub-contractors and stress to all employees and contractors and sub-contractors the
importance that the project proponent attaches to safety and the environment .

•:. Ensuring that each subcontractor employ an Environmental Officer to monitor and
report on the daily activities on-site during the construction period.

+ Ensuring that safe, environmentally acceptable working methods and best practices are
implemented ana that suffident piant and equipment is made available properiy
ooerated ana maintained. to facilitate p~ aa:ess ana ena. anv operation to be
cameo out safelv.

•;. Meeting on site with the Environmental Officer prior to the commencement of
construction activities to confirm the construction procedure and designated activity
zones:

.;. ~nsurin~ that all aopointed contractors ana sub-contractors are aware of this
..~. Environmental Mana~ement Plan and their r -sponsibthttes in reiation to the pian:
',. Ensuring that ail appointed contractors ana sub-contractors reoair, at their own cost.

any environmental dam~e as a result of a contravention of the specifications containeci
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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 kamework of Environment and Sociai Management CeUare shown in Fipft8.1 and Key

responsibilities of ESMCare summarized in TabIe7.1•

•

. H')~ f lI~tnf"r"r

Ifrnm PI\K C,I','"

SOl lal Clnci
Envir orunental Expert

1 'r (1 '1' r f'.'1 '<, , I j ':' )

• ,
1

j
1- n-, r " ";:.nt &. Social

. _-':-~-~·:::1._1~

F HS Eli::::' ·::t· :(121

~j"·r,.···< : >~

~nvironment and Social Management Cell (ESMq
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8.4 MITIGATION & MONITORING PLAN

The mitigation ptan 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 lEE.

For each Project activity, the following information is presented in the plan:

.) A listing of the potentiat impact associated with that Project activity

.:. A comprehensive listing of mitigation measures (actions)

.:. The person(s) responsible for ensuring the full implementation of the action

.:. The person(s) responsible for monitoring the action

.:. The timing of the implementation of the action to ensure that the objectives of
mitigation are fully met

.:. It should be emphasized that the mitigation measures will have to be translated
into environmental as well as sodal requirements and specifications to be made
part of the contracts for the construction activities, with legai binding.

The objective at the environmental and social monitoring during the various phases of the
proposed Project will be as follows:

.:. Ensuring that the mitigation measures inClucied-in the lEE are being impiemented
compietely

.;. Ensuring the etfectiveness of the mitigation measures in minimizing the Project's
impacts on social and environmental resources

-0 acnieve these objectives, the Environmental Man~ement ana Monitoring Plan IEMMP) for
construcnoe and ooeration pnase IS given in AlVlexure-t
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8.5 GRIEVANCE REDRESSAL MECHANISM

Environmentaf and sociaJ 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
complaints and resolution of issues made by the affected community in a reliable way. This
mechanism will remain active throughout the life<yde of the Project.

Lakeside Energy Pvt. Umited shall have a standard mechanism to:

i.• ii.
iii.

iv.

inform the affected people (AP) about GRM and its functions;
set the procedures and mechanisms adopted for making the compjaints;
support the complainants in communicating their grievance and a:tending the
GRM meetings; and
Implement compliance with a GRMs' decision, its monitoring and
communication to the people.

Under the GRM, the ESMC wilt maintain the Social Complaint Register (SCR) at the sites to
document all complaints received from the local communities or any other stakeholder. The
information recorded in the Register will indude the date of the complaint. particulars of the
complainant, description of the grievance, actions to be taken. the person responsible to take
the action, fotlow up requirements and the target date for the impiementation of the
mitigation measure. The register will also record the actual measures taken to mitigate these
concerns.

As soon as a complaint is received. the ESMC will determine the remedial action. !f reouired,
:onsuitations will also be undertaken with the contractor's site man~er. Once the remedial.
action is decided. jmplementation resoonsibility as we" as sdledule wiil be determined.

The proposed remedial action will be documented in the SCR, with comoiete details (by whom
Jna bV wnen]. The oroooseo remeoial action will be shared with the comoiainant. Similarly, the
~aI action taken wiil aiso De documented in a ~er and shared with the comoiainant. The
.:om~ainant's v!ews on the remeaia' action taken Wlil also De aocumemed in the reg.ster.

"he SCRwill be reviewed during the fortnightly meetings at the site during the Project, and the
acnon items discussed. The progress on the remec::lial actions wiil also be reviewea 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-comp.iances

.:. Effects monitoring

.:. Summary of SCRunder GRM

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 will help to ensure that the requirements of the EIA and EMP
are dearly understood and followed by all Project personnei throughout the Project period. The
primary responsibility for providing training to ail Project personnel will be that of the ESMC.

The environmental and social training program will be finalized 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 will cover ail staff
leveis, ranging from the management and supervisory to the skilled and unskilled personnel.
""e scooe or the traini~ wiil cover generai emnronmentai awareness and the requirements of
-ne EIA and the :MP, Nith soecial emphasis on sensitizing the Protect staff to the
environrnentat and ::-Jciai aspects of the area.

During the O&M phase of the Project, these trainings wiil continue to be conducted by tSMC
Cor ail relevant staff of the Company.
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8.8 PUBUC DISCLOSURE REQUIREMENTS

lakeside Energy Pvt. Umited (LfPL) will disdose this lEEand EMPto 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 legislation
(PEPA 1997) and Sindh EPAAct 2014. In addition, the executive summary of the lEE will be
transtated into the local (Urdu I Sindhi) languages (if necessary), and made available to the
affected communities (and abo kept at the Project ·->ite). This will ensure that the local
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 offidal website.

8.9 COST ESI1MATES FOR EMP IMPLEMENTATION

The cost of implementation of the environmental safeguards indudes both the direct cost of
the mitigation measures and the costs of monitoring the execut:.oo of the EMP such as
laboratory costs and monitoring visits, training costs, etc. Contractor cost to be induded in the
BOQ items, while lakeside Energy Pvt. Ltd (LEPl) cost shows the environmental monitoring I
training cost that will be borne by the lakeside Energy Pvt. Ltd through the EMSC.Detailed cost
is shown in Annexure -11.
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SECTION 9

INFORMATION DISCLOSURE, CONSULTATION AND
PARTICIPATION

9 INFORMATION DISCLOSURE, CONSULTATION
AND PARTICIPATION

The fiekI studies were conduc:ted for preliminary sc:oping, Stney, and assessment activities and
in order to coordinate the field survey and analysis.

A questionnaire was developed to assessthe general concerns of the local residents of nearby
villages in respect of this Project. Mr. Umair AU Khilii of Renewable Resources Pvt. Ud himself
filled the questionnaires after diretting the questions to the native people. Snapshots of
consultative meetings are also attached in Annexure--X.

During the construction phase. residents of the local areas selected representatives, local
coundlors, and informal community leaders. induding members of NGOs,will be asked to state
their current perceptions r.Jf priorities for improvements to the urban environmental
infrastructure in their areas and the likely impacts of the Project during construction and
operation phases.

The stakeholder consultation is a continuous process, and should be maintained throughout the
.~ro!ea. The consuitations carried out during the present lEE and reoorted in·this Ch.er are
essennallva first step in this orocess.

During the present lEE. the stakeholder anaiysis was carried out to identify relevant.
:takeholders on the basis of their ability to influence the Proiect or their vuinerability to be
.1~eIv imoacted from it. -:"hisCioproam ensurea that no reievam groues were exdudea
rrom the consurtations. and accroenate engagement strategies were deveiooed for each
stakenolder.

During the stakeholder consuitations csmeo out in the communities near the proposea site.
':hepartidpants 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
WOIIkt bring emptoymem and smail business/trade opportunities for the local poputation.
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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 fossil fuel powered generation, and
therefore reduce suspended partiaJiate matter and greenhouse gas emissions into the
atmosphere.

lmpacts are manageable and can be managed cost effectively - environmental impacts are
likely to result from the proposed power project. Careful mitigation and monitoring,
specific selection arteria and review/assessment procedures have been specified to ensure
that minimai impacts take place. The detailed design woukt ensure indusion of any sud1
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 careful selection of sites and access routes. Since proposed land is covered
with snrubs. thus there is no need for relllOVCH or any significant vegetation for the
construction of the wind power Project.

The proposed Project wtil have numoer of positive impacts and negiigible negative impacts
to the existing environment as follows:

.:. Significant improvement in the economic activities in the surrounding areas due to
generanon of direct and indirect employment onporturutles .

•;. The Project Area does not tall under anv sensitive, protected area.
•~. "10 threatened I Near-Threatened species of wiidlife was recoraed in the Project Area.

.;. There is negligible removai of trees for the Project. wnich is the main positive imoact to
.ne oronosed Project area.

<. ~nvironment pollution due to cut and fill ooerations. transportation of construction
materiais. disoosal of debris, nuisance from dust, noise, venice fumes, black smoke,
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vibration are the short term negative impacts due to proposed Project with mitigations
being property taken care.

Proper GRM will have to be Imoiemente-. by Lakeside Energy Pvt. Ltd to overcome public
inconvenience during the proposed Projecc activities.

Based on the environmental and social assessment and surveys conducted for the Project,
the potentiai adverse environmentaf impacts can be mitigated to an acceptable I~ by
adequate implementation of the mitigation measures identified in the EMP. Adequate
provisions are being made in the Project to cover the environmental mitigation and
monitoring requirements, and their associated costs. Adequate provisions are being made
by Lakeside Energy Pvt. Ud (LfPl) to cover the environmental mitigation and monitoring
requirements, and their associated costs.

An environment and sodal analysis has been carried out looking at various criteria such as
topology, air, noise, water resources and water quality, ecology, demography of the area,
dimate and natural habitat, community and employee health and safety etc. The impact
ancUysis,found that due to careful consideration of environmentaj and social aspects during
route and site selection by lakeside Energy Pvt. Ltd (LfPl, no major adverse impacts are
expected. There is no adverse impact on the migration of habitat, any natural existing land
resources and effect in the regular jife of people. At least, one year bird monitoring is
recommended to compile substantive data about the impacts of wind power plants on the
birds and other important wildlife of the area.

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
"3ndm~on.

\.,r1ostimpacts are exoecteo-to occur auring the construction phase ana are considered to be
ci a temporary nature. The transmission corridor will be carefully seiectea after undergoing
"in ootions assessment. This enaoled the right of way alignment to bVP~:; viii ages and
important water suopiies and resources. The main Project imoacts are associated with
~eari~ at snruo ~tion. waste ma~ement ana excavation ana movemem or soiis.

-rom this persoective. the Project is expected to nave a less" environmental footprint". No
~ndangered or protected speciesor flora or fauna are reoorted near Project sites.
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The project has been discussed with local people, government offidals and NGO. The
consultations elicited general support for the project. There were no serious environmental
issues raised or matters that the ConsWtant had overiooked. The main concerns expressed
were to ensure that local people 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 associated costs. Adverse impacts if noticed during
implementation will be mitigated using appropriate design and management measures.
Mitigation measures related to Construction, as spedfied in the EMP, will be incorporated
into dvil works contracts, and their implementation will be primarily the responsibility of
the contractors. Hence, the proposed Project has Ud adverse environmental and social
impact which can be mitigated following the EMP & shan be pollution free Renewable
source of Power generation with low Environmental foot prints.

This lEEstudy condudes that the proposed Wind project will not lead to significant adverse
environmental and social impacts of such nature or magnitude that would require a more
detailed ~ in the form of an EtA.Additionally careful implementation of the EMP will
ensure that environmental impacts are managed and minimized and the project proponent
meets all statutory requirements.
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