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P&G ENCRGY (PRIVATE) LIMITED

GRENERATION LICENSE APPLICATION

BEFORE
THE NATIONAL ELECTRIC POWER REGULATORY

AUTHORITY (NEPRA)

APPLICATION FOR A GENERATION LICENSE FOR

SOLAR POWER GENERATION FACILITY

PURSUANT TO ENABLING PROVISIONS OF NEPRA ACT 1997 READ WITH ENABLING
PROVISIONS OF RULES MADE THEREUNDER, LICENSING (APPLICATION & MODIFICATION
PROCEDURE) REGULATIONS AND LICENSING (GENERATION) RULES 2000

ON BEHALF OF

P&G ENERGY (PRIVATE) LIMITED

IFOR NEPRA’S GRANT OF GENERATION LICENSE FOR
P& G ENERGY (PRIVATE) LIMITED

FOrR A POWER PROJECT OF 50 MWP (THE PROJECT)

GWADAR, PROVINCE OF BALOCHISTAN, PAKISTAN

DATED: 29/08/2019

LEGAL & REGULATORY CONSULTANT

HAIDERMOTABNR & CoO.

KARACHI OFFICE

1>-79, BLOCK 5, KDA SCHEME 5, CLIFTON
KARACHI, PAXISTAN

TEL: +92-21-111520000

FAX: +92-21-35871054

EMAIL: all.khan@hmcobnr.com

APPLICANT

P&G ENERGY (PRIVATE) LIMITED
REGISTERED OFFICE

3" FL,OOR, ADEEL PLAZA,

FAZAL E HAQ ROAD, BLUE AREA,
ISLAMABAD, PAKISTAN

TEL: 052-2806049

FAX: +92518440513

EMAIL: info.solar@pngenergygwadar.com
adeel.ahmed@ibvogt.com
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P&G ENERGY PRIVATE LTI, 37" FLOOR ADEEL PLAZA, FAZAL--HA0 ROAD, BLUE AREA, ISLAMABAD

- PLG Enaigy Privase Limited

THE REGISTRAR, - DATE: 29/08/2019  vitueme "
National Electric Power Regulatory Authority, _ 7 . felmabad, Pastan
NEPRA Tower, Ataturk Avenue (East), ) : Phore ~50512008005
G-5/1 ' R Fax +075 18440513
I . Head Otifee .
i R
Pakistan.
: . ‘ Directars .

Subject:. Applicaiton for Generation License for 5S0MW AC ~ 62.2MWp C et

- P&G Energy Pvt Ltd _ o K Sanjon

[ Adeel Ahmed, Manager Business Development ibvogt GmbH and fully Authorised representative of
P&G Energy Pvt Ltd by the virtue of Authority Letter dated 22/02/2019, hereby apply to the National
Electric Power Regulatory Authority for Grant of Generation License fo the P&G Energy Pvt Ltd.
persuant to section 15 of the regulation of Generation, Transmission and Distribution of Electric Power
Act, 1997, : '

i certify that the docuemnts in support with this applicaiton are prepared and submitted in conformity
with the provisions of the National Electric Power Regulatory Authority Licensing (Applicaiton and”
Modification Procedure) Regulations, 1999, and undertake to abide by the terms and provisions of the
above-said regulations. | further undertake and confrim that the information provided in the attached
documetnis-in- support is true and correct to the best of my knowledge and befief,

- ABANK DRAFT / PAY ORDER in the sum of PKR 438180.00/- (Pakistani Rupees Four Hundred Thirty
Eight Thousand, One Hundred and Eighty Rupees only,} being the nonrefundable license application
fee calcutation in accordance with Schedule It to the National Electric Power Regulatory Authority
Licensing (Application and Modification Procedure) Regulations, 1999, is also attached herewith.

The applications is flied in triplicated with all the annexures ap’perided with each set of the application.

Your Sicerely,

L
g AR £2"
L:f}---*v’#.;'&
o,
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Abdul Zaki
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CoPrY OF EXTRACT OF RESOLUTION PASSED BY BOARD OF
DIRECTORS OF P&G ENERGY (PRIVATE) LIMITED




P&G ENERGY {PRIVATE) LIMITED (GENERATION LICENSE APPLICATION

EXTRACTS OF THE RESOLUTION PASSED BY THE BOARD OF DIRECTORS

OF P&G ENERGY (PRIVATE) LIMITED ON 14/02/2019

BOARD RESOLUTIONS

“It is hereby wnanimously resolved that:

(A)

(B)

P&G ENERGY (PRIVATE) LIMITED (a private company duly established and
existing under the laws of Pakistan with its registered office located at 3rd Floor,
Adeel Plaza, Fazal-e-Haq Road, Blue Area, Islamabad, Pakistan) (the Company),
having obtained a Letter of Interest in favour of its sponsors for the development of a
50MW AC — 62.2 MW DC solar power project to be located at Gwadar, Balochistan,
Pakistan (the Project) from the Balochistan Power Development Board, dated
February 23, 2018; and having made steady progress in respect of the development of
the Project;

BE AND IS HEREBY. AUTHORIZED to prepare, finalize, deliver, file, apply and
submit, pursuant to the applicable laws of Pakistan, including the ‘Regulation of
Generation, Transmission and Distribution of Electric Power Act, 1997 (the
NEPRA Act) and the rules and regulations made thereunder (including regulation
10(2) of the ‘National Electric Power Regulatory Authority Licensing (Application &
Modification Procedure) Regulations, 1999 and the ‘National Electric Power
Regulatory Authority Licensing (Generation) Rules, 2000°) (the Applicable NEPRA
Laws), an application {together with all documents attached thereto) (the Generation
License Application) before the NATIONAL ELECTRIC POWER REGULATORY
AUTHORITY (the Authority) for the Authority’s approval of the Generation License

Application and to, infer alia, enter into and execute all required documents, make all«"" .

fees, in each case, of any nature whatsoever.,

TMURTHER RESOLVED THAT, in respect of the matters relating to the Gen
License Application, MR, CHARLES ANTON MILNER (being the Director

authorized representative of the Company and is HEREBY authorized and empower®
for and on behalf of the Company, as the Company duly appointed AUTHORIZED
REPRESENTATIVE, to address, perform, negotiate, decide, execute, implement
and/or undertake all matters of any nature whatsoever in relation to the Generation
License Application including, without limitation:

(1) review, execute, submit, and deliver the Generation License Application and
any related documentation required by the Authority for its approval,
including any contracts, documents, powers of attorney, affidavits,
statements, letters, forms, applications, deeds, guarantees, undertakings,
approvals, memorandum, amendments, letters, communications, notices,
certificates, request statements and any other instruments of any nature
whatsoever;

(ii) represent the Company in all negotiations, representations, presentations,

hearings, conferences and/or meetings of any nature whatsoever with any
entity (including, but in no manner limited to the Authority, any private

10
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(ifi)

(iv)

v)

parties, companies, partnerships, individuals, governmental and/or semi-
governmental authorities and agencies, ministries, boards, departments,
regulatory authorities and/or any other entity of any nature whatsoever);

sign, execute and deliver, for and on behalf of the Company, all necessary
documentation (including any contracts, documents, powers of attorney,
affidavits, statements, letters, forms, applications, deeds, guarantees,
ondertakings, approvals, memorandum, amendments, letters,
communications, notices, certificates, request statements and any other
instruments of any nature whatsoever), pay the necessary fees, appear before
any entity (including the Authority, any private parties, companies,
partnerships, individuals, governmental and/or semi-governmental authorities
and agencies, ministries, boards, departments, regulatory authorities and/or
any other entity of any nature whatsoever), as required from time to time, and
do all acts necessary for processing and approval of the Generation License
Application, by the Authority;

further sub-delegate any or all of the aforementioned powers and authorities
to one or more officers of the Company or any other person or persons,
singly and/or jointly; and

do all such acts, deeds and things as may be necessary for carrying out the
purposes aforesaid and give full effect to the above resolutions.

11
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CERTIFICATION
CERTIFIED TO BE TRUE COPY

CERTIFIED, that, the above resolutions were duly passed by the board of directors of P&G
ENERGY (PRIVATE) LIMITED (a private company duly established and existing under the
laws of Pakistan with its registered office located at 3rd Floor, Adeel Plaza, Fazal-e-Hag
Road, Blue Area, Islamabad, Pakistan) on 14/02/2019.

FURTHER CERTIFIED, that the afore-stated resolutions have not been rescinded and are in
operation and in full force and effect as at the date hereof and that this is a true copy of the
same.

12
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1. BACKGROUND TO GENERATION LICENSE APPLICATION

i.1 PROCESS OF__ ISSUANCE OF LETTER OF INTENT, LEADING TGO GENERATION
LICENSE APPLICATION

1.1.1  ISSUANCE OF “LETTER OF INTENT”

The sponsors of the project 1B VOGT GMBH (the Main Sponsers) were issued a
LETTER OF INTENT by the Balochistan Power Development Board (the BPDB) on
February 23, 2018 vide its letter No. BPDB/Energy(13)/2018/957-66 (the LOI) to
develop and establish a 50 MWp solar power project to be located at Gwadar,
Balochistan (the Project). The Main Sponsors had also submitted a bank guarantee
for an amount equal to US$ 50,000/- (United States Dollars Fifty Thousand only)
issued by Askari Bank Limited.

1.1.2  ESTABLISHMENT OF SPECIAL PURPQSE VEHICLE

After issuance of the LOI, the sponsors of the Project incorporated a special purpose
vehicle that is, P&G ENERGY (PRIVATE) LIMITED’S (a company duly organized and
existing under the laws of Pakistan, with its office located at 3rd Floor, Adeel Plaza,
Fazal-e-Haq Road, Blue Area, Islamabad, Pakistan) (the Project Company). A copy
of the Project Company’s Certificate of Incorporation is attached hereto as
ANNEXURE - A for NEPRA’s perusal.

1.1.3 SUBMISSION OF INITIAL ENVIRONMENTAL EXAMINATION,

The Project Company hired consultants, {Conformity, Assessment & Sustainability
Services Company], who completed the initial environmental examination for the
Project (the Initial Environmental Examination) and the Project Company
submitted the same to the Environmental Protection Agency, Balochistan (the EPA)
on 03/01/2019.

After careful review and analysis of the Initial Environmental Examination, the EPA
accorded its approval for the Project through its decision (Ref: No. DG
(EPA)/6592/2018-19 dated 27 / 05/ 2019 (the IFE Approval Decision). A copy of the
IEE Approval Decision is attached hereto at ANNEXURE - B for NEPRA’s perusal.

1.1.4 GRID INTERCONNECTION STUDIES

The Project Company has engaged independent consultants, ARCO Energy
Consultants, who have conducted the grid interconnection studies (the Grid.
Interconnection Studies). The Grid Interconnection Study approval wa, recelved N
from Quetta Electric Supply Company (QESCO) on 21/03/2019 and, 1Sf axtached
herewith as ANNEXURE C for NEPRA’s perusal. ’

*
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1.2

12.1

12.2

12,3

SUBMISSION OF THE FEASIBILITY STUDY

Pursuant fo the relevant provisions of the Balochistan Power Generation Policy, 2007
(the Balochistan Power Generation Policy 2007) and the LOI, the Project Company
hired technical consultants, ARCQ Energy Consultants, whe completed the detailed
technical feasibility study for the Project, (including geo-technical investigation,
topographic survey) and the Project Company submitied the same to BPDB for its
approval on 31/12/2019 (the Project Feasibility Study). A copy of Project
Feasibility Study iz attached hereto as ANNEXURE — D for NEPRA’s perusal, A copy
of Balochistan Power Development Board for Project Feasibility Study approval
process is attached hereto as ANNEXURE- E.

REQUEST FOR GRANT OF A GENERATION LICENSE

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

SUBMISSION

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

PURSUANT TO the NEPRA Act, the National Electric Power Regulatory Authority
Licensing (Application & Modification Procedure) Regulations 1999, National
Eleciric Power Regulatory Authority Licensing (Generation) Rules 2000, AND in
accordance with the Balochistan Power Generation Policy 2007 P&G ENERGY
(PRIVATE} LIMITED HEREBY SUBMITS, for NEPRA’s kind and gracious
consideration, the application for the grant of a generation license along with
supporting documents (the Generation License Application) for its 50 MW AC
power generation facility to be located at Gwadar, Balochistan, Pakistan.

[In order to highlight the advance stage of the progress made by the Project Company
with regard to the ‘selEPC’ mode, financing arrangements and other activities
necessary to culminate the generation facility to its commercial operation, the Project
Company hereby encloses as ANNEXURE F a copy of the ‘Project Progress Report’
dated 31/12/2018 submitted by the Project Company to the BFDB.
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&G ENERGY (PRIVATE) LIMITED GENERATION LICENSE APPLICATION

1.2.4

1.2.5

126

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

This Generation License Application is submitted in triplicate.

The generation license fee, payable by the Project Company, in respect of this
Generation License Application is also enclosed in the form of a pay order for an
amount of PKR 438180.00/- (Pakistani Rupees Four Hundred Thirty-Eight Thousand,
One Hundred and Eighty Rupees only,) dated 22 August 2019 drawn in favor of
NEPRA.

17
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APPLICANT — P& G ENERGY (PRIVATE) LIMITED

2.1

2.2

2.3

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

The Project Company (following grant of a generation license and approval of the
Project Company’s reference generation tariff by NEPRA) proposes to design,
engineer, construct, insure, commission, operate and maintain the Project constituting
of a 50 MW AC solar power generation facility (the Facility) to be located at
Gwadar, Province of Balochistan, Pakistan (the Site).

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

MShareholdm g Pattern ANNEX{IMI“?::E G
Memorandum and Articles of Association ANNEXURE H
Certificate of Incorporation ANNEXURE A

18
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3.

FACILITY UTILIZATION

3.1

3.1.4

315

3.2

3241

ELECTRICITY DEMAND

Pakistan is a developing economy having a constant growth in industrialization,
coupled with a constantly rising demand for electricity. The long standing gap
between demand and supply of electrical power has resulted in excessive and
frequent load shedding, resulting in determinant and loss to the economy and socio-
economic development in the country.

The demand for eleciricity has continved to increase by out pacing the growth rate of
the economy. In the past years, shortfall at times crosses 5000 MW and this is the
time when urban areas have [8-12] hours of load shedding and small cities/ rural
areas have [18] hours of load shedding. While it may be arguable that the demand
and supply gap in electricity it is soon to be bridged, however the same does not
account for the fact that a developing economy, coupled with growing consumption
and demand could result in another cycle of shortfall in potential supply, which could
be the major cause for stunned growth in the industrial sector in Pakistan. The
industry, having its self- generation on gas, has a suspended supply of gas for 2-3
days a week during winters. Pakistan’s major electricity sources at present are thermal
and hydro generation, meeting approximately 97% of the country's annual electricity
demand. The primary thermal generation fuels employed are furnace oil and gas.
While both fuels are produced domestically, demand for them already outstrips
supply by a considerable amount. Oil imports are already a significant burden on the
national exchequer and the increasing import bill continues to exert further pressure
on the foreign exchange reserves. Therefore, securing alternative fuels and the
technical management should be strengthened to solve these problems and solar
power, a cleaner source of energy can play a very important role in overcoming
Pakistan’s growing energy crisis.

In light of compliance by the Project Company of all requirements under the
Balochistan Power Generation Policy, 2007 for eligibility of an application for a
generation license and following grant of a generation license and approval of Project
Company’s reference generation tariff, in each case, by NEPRA, the Project
Company will finance, design, engineer, procure, construct, install, test, complete,
commission, insure, operate and maintain the Project at Site.

The proposed Project will, following its completion, contribute towards relieving the
shortage of electric power in the conntry and continuing to ensure that the supply of
electricity continues to meet the growing demand.

Based on a thorough analysis of the national electricity generation structure and in
light of technical parameters, it is anticipated that the Project shall operate as one of
the most competitive independent power producers in Pakistan.

POWER OFF-TAKE,

A ¥
Following commercial operation date of the Project, the electricity génerated will bg
sold to the Centrai Power Purchasing Agency (Guaraniee) Limite ;‘é@ am@ggrggﬂof
the ex-Wapda distribution companies (the Power Purchaser) pursydni to an energy
purchase agreement (the EPA), which in turn will distribute ang
electricity generated by the Project Company.,
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P&G ENERGY (PRIVATE} LIMITED GENERATION LICENSE APPLICATION

3.2.2 The EPA will be finalized and executed by and between the Project Company and the
' Power Purchaser following NEPRA’s approval of the Project Company’s [twenty-
five (25) years] reference generation tariff, the grant of a generation license to the
Project Company and the issuance by the Government of Pakistan of the Letter of
Support.
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THE, SPONSORS

4.1.2

4.1.3

4.2

43

4.3.1

432

AN INTRCDUCTION

The Main Sponsor, IB VOGT GMBH intends to be a major player in developing
projects in the energy sector with particular emphasis on development of renewable
energy projects through investment in efficient and profitable projects.

The Main Sponsor of the Project has established two subsidiaries, which are the
major shareholders in the Project Company: IBV GWADAR HOLDCO 1 LIMITED
festablished in United Kingdom under the laws of England and Wales] and IBV
GWADAR HOLDCO 2 LIMITED [established in United Kingdom under the laws of
England and Wales] (collectively the Major Shareholders).

Whereas Pakistan Testing Service (PTS) is an Islamabad based developer, who
develops solar projects for the end investors. The successfully developed solar
projects portfolio of PTS is above 100MW,

(The Major Sharcholders and PTSL are collectively referred to as the Sponsors.)

FINANCIAL HIGHLIGHTS

The Main Sponsors financial highlights for the year ended December 31, 2018
include a collective turnover of > 200 Million Euros. A summary of each Sponsors’
financial highlights are atfached herewith as ANNEXURE 1.

COMMITMENT FO PROJECT

The Sponsors are committed {o playing their part in the development of Pakistan’s
various sectors. Realizing the role of clean energy, the Sponsors endeavor to play a
positive role in the development of renewable energy in Pakistan and through the
Project, the Sponsors intends to promote technological development, construction,
operation and maintenance of solar power plants.

The unmatched standards of corporate governance, efficiency, safety and operations
established by the Sponsors in projects around the globe are now expected to be
replicated in its solar power generation venture in Pakistan — thus raising the bar for
all future solar power projects.
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RESOURCES

5.1.2

5.3

53.1

54

5.4.1

SENIOR MANAGEMENT & PERSONNEL

Given the Sponsors’ long standing engagement in the solar industry, the Project
Company has access to and has engaged the highly qualified personnel for the
development of the Project. The Project Company is presently under the process of
appointing various personnel and details of the same will be provided upon
finalization of the terms and conditions of their appointment.

In addition, the curriculum vitae of the following individuals curtently engaged by
the Project Company are attached herewith at ANNEXURES J, K, L AND M:

ANTON MILNER Director _ J

-

Carl Von Braun Director ' K

Director Eurasia And Latin L

Murad Can .
America

B o=

Adeel Ahmed Manager Business Development M

LEGAL ADVISER

HAIDERMOTABNR & Co0. has been selected by the Project Company to provide
legal support on all legal aspects of the Project including Project documentation,
regulation and financing matters. HaidermotaBNR & Co. has been actively involved
in the power sector and projects and has advised various project companies and
sponsors, lenders and the Government of Pakistan on various transactions and
matters. It is ranked by Chamber & Partners as a “Band I” firm in Pakistan for
Projects, Banking & Finance and Corporate & Commercial.

TINANCIAL ADVISORS

ERNST & YOUNG (FORD RHODES SIPAT HYDER) (E&Y) has been selected by the -

Project Company to provide support on all financial aspects of the Project. E&,»Y has
been actively involved in the power sector and infrastructure projects in Paki {a

PG Erergy & f
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6. CAPITAL BUDGET

6.1 The estimated total Project cost (the Total Project Cost), expressed in United States
Dollars, has been calculated after thorough analysis, evaluation and understanding of
the dynamics that affect the development and operation of a solar power plant. The
Total Project Cost comes to approximately US§ 56158298/~ (United States Dollars).

6.2 The capital structure of the Project is proposed as follows:

USD
42,118,723.5
14,039,574.5
56,158,298.0
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FINANCIAL PLAN

7.1

701

72

72.1

722

The Total Project Cost of US$ 56,158,298/~ (United States Dollars Fifty-Six Million
One Hundred Fifty-Eight Thousand, Two Hundred and Ninety-Eight only) is to be
financed in a debt to equity ratio of 75% - 25%.

DEBT

It is expected that the debt for the Project (the Debt) will be secured from BANK/DFI
which will provide foreign financing in United States Dollars to the Project
Company.

EQuity

Based on the Debt to Equity ratio of 75% - 25%, the equity required to be injected by
the Sponsors (the Equity), amounts to USD 14,039,574.5/- (United States Dollars
Fourteen Million, Thirty Nine Thousand Five Hundred and Seventy Four). The
Sponsors will subscribe to the total amount of the Equity required for the Project
from time to time.

The financial strength and net worth of the Sponsors is illustrated by the attached
ANNEXURE I, Further, the recent financial statements of the Project Company are also
attached hereto at ANNEXURE L.
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8. THE FACILITY
8.1 TECHNOLOGY
8.1.1  Technology Selection Criteria
The technology for the Project has been shortlisted after detailed analyses of various
power generation technologies available internationally for the purposes of power
generation through solar. Various factors were considered in selection of equipment
and technology which included:
(a) equipment to be of latest proven technology, megawatt class and high
efficiency;
{b) safe transportation of equipment to the Site;
(c) maintainability of the equipment and availability of personnel,
(d) energy output with warranted power curve and performance warranty;
(e) grid compatibility with proposed energy yields and grid code requirements;
and
)] suitability of operation and maintenance concept for the size and location of
projects with suitable availability of spare parts, consumables and.main-...,
components. ST N
8.1.2 The Selected Technology

The Project Company has selected the following equipment for the Proje ‘f’,.-o
%,

N
No. Equipment Brands
1 PV modules Tier 1 (Hanwah Q-Cells, Jinko, Trina, Longi solar or
similar)
2 Single Axis Leading global supplier (Arctech, Soltec, Schletter)
Tracker
3 Inverters - ABB, GE, Sungrow, HUAWEI
4 DC/AC brand Faber or Huawei
5 Step —up Siemens, ABB, TBEA, QRE, Chint
transformers _
6 Medium voltage | Siemens, ABB, Chint
switch gear and
132KV
substation _
7 SCADA Gatner, ABB, Schneider
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Additional Plant Technical Details

Plant Configuoration:

1. Instalied Capacity: 56 MW (AC) ~ 62.2 MWp (DC)

2, Capacity at Operating Conditions: 55.81 MWp @ 50° C
3. Auxiliary Consumption approx.; 600 KvA

4, Net output (MSC): 49.4 MW(AC)

5. Life of facility 25 years

The Project will be set up using bifacial monocrystalline PV modules, which will be
installed in arrays, and their DC output will be converted in to AC through inverters.
Thereafter, a group of arrays/inverters will be routed to step-up
transformer(s)/switchgear(s) for connecting to the system as per the interconnection
scheme.

Detailed plant configuration is provided in ANNEXURE N and O Schedule Part I and
Schedule Part IT attached hereto. -

8.2 THE PROJECT SITE

8.2.1 The Site of the Project is located, Gwadar, Balochistan, The area has been
extensively surveyed and due to its predominantly flat topography has been identified
as having sirong potential for the proposed solar project. The following other
parameters have also been considered for the implementation of the Project at the
proposed Site:

(a) Forecasted power output;

(b) Access to the proposed site (materials and equipment transport feasibility
study);

(c) Suitability for the surrounding environment;

{(d) Utility connections for electric, gas and water supply; and
(e) Grid Station connection a 132KV grid station is located approximately 0.4
kin from the Site,

8.2.2 The Site is located at 31m above sea level. The size of the whole solar farm is about
202 acres.

8.2.3 The coordinates of the Site are as follows: P

T

S Sl Ha
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S.No,

Entry

Details

Site Name

Gwadar Solar Farm Site

Site Coordinaies

Pl=Lat 25.3213, Long 62.6368
P2=Lat 25.3239, Long 62.6369
P3= Lat 25.3268, Long 62.6369
P4= Lat 25.3302, Long 62.6369
P5=Lat 25.3302, Long 62.6312
P6= Lat 25.3302, Long 62.6252
P7=Lat 25.3277, Long 62.6245
P8=Lat 25.3277, Long 62.6359
P9= Lat 25.3260, Long 62.6257
P10=Lat 253260, Long 62.6286
P'l1=Lat 25.3266, Long 62.6286
P12=Lat 25.3264, Long 62.6322
P13=Lat 25.3224, Long 62.6318

P14=Lat 253199, Long 62.6320

R

Altitude

R AR
33 m (Highest recort 6 valyey
. “,’;- + a )
23 m (Lowest ref -Qfd,ed vaiedy -!) .
t 1 :

Proposed AC and DC
capacity

= T

MW DC -

O N
e

SO MW AC ~ 62.

Global irradiation levels

2200 KWh / m? (Solar GIS)

Table 1 showing site coordinates and irradiation levels
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FIGURE 1: SITE OVERVIEW

Fig 1 showing the location of Gwadar site
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9.

ENVIRONMENTAIL, AND SOCIAL SOUNDNESS

8.1

913

9.1.4

9.1.5

INVESTIGATION SUMMARY

The investigations at Site have shown that in general the realization of the Project is
possible at the Site from an environmental point of view and no adverse impact on
the existing flora and fauna at Site is expected. The Facility will not emit any solid,
liquid and gaseous waste during the entire life of the Project and thus the power will
be generated without polluting the environment of the surroundings.

A data collection survey that included geology, meteorology, hydrology, ambient air
quality, water quality, soil characteristics, noise levels, shadow forecasting, flora and
fauna, land use pattern, and socioeconomic conditions 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 sociceconomic factors.

It was observed that the area is highly underdeveloped and there is no
industrialization in the area and thus the baseline emissions are very low. The nearest
settlements of human habitats are located [four (4)] Km away from the Project Site,
There is very sparse vegetation in the forms of herbs and shrubs, there being no
reserved forest site or sanctuary located within the Project land area that needs to be
demolished. The Site is located in remote areas with very little social and commercial
activity and thus limiting the long term social impact.

Noise impacts will be around 60DB(A} at 10m which are within the range as per
National Environmental Quality Standards (NEQs) of Pakistan. But at distance of
100m from the noise impact will also be negligible. There are no exceeds of shadow
from the permissible limits calculated for all WTG type scenarios, The environmental
disturbance normally associated with construction activities will be minimized
through an Environtent Management Plan (EMP), implementation of which will
continue during Project operation and which includes monitoring arrangements.

There exist high potential of solar energy at the Site and the proposed Project will
help in tapping this potentiai without impairing the environmental conditions of the
area.
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9.2

9.2.1

IEE_REPORT_APPROVAL FROM THE ENVIRONMENTAL PROTECTION AGENCY,
BALOCHISTAN

As already submitted in Section 1 (Background to Generation License Application)
above, the Balochistan EPA has already accorded its approval to the IEE Report for
the Project through its decision dated 27/05/2019. Attached here as Annexure B.

o
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10.  SATFETY

10.1  The Project will be implemented in accordance with internationally accepted health
and safety standards and in-line with the acclaimed practices and procedures. The
Sponsor’s, entails introducing and establishing its unmatched safety standards and
procedures in the business operations of the Project Company, so as to establish an
enviable benchmark in the country’s solar energy sector.
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i1.

TRAINING AND DEVELOPMENT

151

Periodic environmental and HSE trainings willbe given to employees working in the
project area. The management of P&G Energy Pvt. Limited understands the
requirement of diligence and care in this respect and will develop strict SOPs for the
health and safety of workers. Various sessions of in-house trainings will also be
conducted in the Project.
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12,  PROJECT FEASIBILITY STUDY

12,1  The Project Company engaged leading technical consultants for elaborating the
Project Feasibility Study and for supervising the solar measurements and preparing
conceptual design of the Facility.

12.2 A copy of the Project Feasibility Study is attached hereto at ANNEXURE D,
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GENERATION LICENSE APPLICATION

13. IMPLEMENTATION SCHEDULE

13.1  The following provides the key milestones and dates for the Project’s development to
date:

COMPLETION DATE

February 23, 2018

May 27, 2019

March 21, 2019

August 29% 2019

13.2  The following provides the key upcoming milestones and dates for the Project’s

development:

Upon NEPRA’s
approval

Upon NEPRA’s
determination

Upon NEPRA’s
determination

15 days after Tariff
determination by
NEFPRA

7 days after submission
of Performance
Guarantee

Within the time period
allowed under the LOS

Within the time period
allowed under the LOS

Within the time period
allowed under the LOS

18 months following
Financial Close

Following Commercial
Operations Date
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i4. CONCLUSION

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

Respectfully submitted for and on behalf of:
P& G ENERGY (PRIVATE) LIMITED
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Nu. DG (EPALAS, Fod /201819
GOVERNMENT OF BALOCHISTAN
‘Envircinental Protection. Agéuuy,

Wood Cocl Spanl Nursery Sumangli Road, Quetta,
(Yechnical Wing)

A NOTO CORRUPTION

Dated: 3] £ S F2019.

i \u 1)8] '1)"(} {40

ENVIRONMENT APPROVAL 4

T,
WIS Conformity Assessment & Sustainability
Sevvice C‘ompany (CAb‘}CO)
Suite# 203, 2% Floor, Mashyig Center Block-14,
Gulslinn-e-lgbal, Kavachi,
¥ Nanie of Project & Deseription:.  GRANT OF ENVIRONMENT ATPROVAL
FOR 50 MW SOLAR POWER PLANT IN
GAWADAR BALOCHISATN.
2, Location of fhe Project; MOUZA KARWAT GAWADAR,
i Datewof (ling of TEE: 09-01-2019.

4, Afler carefil veview of 1he Initnal Enviropmental Examination (IBE} repost submiited to- the

Balochistye Ehvironmental Protection Agency: (BEPA) 3 M/S: Confoynsity Assessiient &
Sustalpabiliey Service Company (CASSCO) Suite # 203, 2% Floor, Mashriq Center Block-14,
Lidshan-e-labik, Karachi, undér section: 15 of Balochistan Environmental Protection. Act 2012, the
Balochistan Envisenimental Protection Agency has desired fo occurred its approval:/ No-Q¥ jection
Certificate: iy favowr of M/S Conformity Assussuent & Sustainability Service Coiipany
(CARSCO) subjectdo the following conditions:-

i The: M/& Conformity Assessment & Sustaingbility Service Company (CAS‘?CO)
chsure mitigation measures and Environment Management Plap (BMP) iicluded in
IEE report will be strictly implemented.

i, Complate code of health safety and environment (HSE) shall be developed which
should inelude efficient parameters: 4t speciﬁc work place. For this purpose (HSE)
setup showld be established amd supervise by a demgnated (HES) officer-at senior
Joviel with sufficient sdotinistrative:ond technical 'luthumy to perforni. thé designated
fupetion, Proponent will uigke sure that the operating instruétions: and emergency
actions are made availableto every worker labovur /commuter at the site,

. iPmponent shall comply with National Environmvents) Quality Standard (NEQS)-for
air-emissions, noise and waste wafer to be generated dining construetion as well ag
opeyation aetivitios ol the project.

e All environmental and safety instructions shalk be displayed in bokd, af & nuimber of
places ol the sifes. Warning bourds shull be etected at appropriate places. The 24
hours emergency response feam should have placed to caterany incident-at the site.

A The prapanent shonld Tocate developments away from sensitive habitats o species,
especially those that.dre thirdatened of Have testricted ranges, and are collision-prong
orvuilnerable to disturbance, displacement and/orhabitat foss:

i, To cope up with any untoward emer, gency sitatlon, M/S Conforniity Assessiment &
Sustainability Serviee Covitpany ((*A&QCO) must share: with BEPA it emeigency
prepareduess plain within, 90 days of the issuance of Enviropmental Apptoval by this
AgeHCy

vil, Date of' commencement [ completion of the activitigs, shall be intimated to- the
Environmental Protection Agency Balochistan,
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All precantiopary measuies should be stricily adhered (o minimize: any negative
irmpacts-on soil, groundwater ambient air quality and wildlife in the project area.

Solid Waste Management: Plan should be developed througl a contractor before
operation and such & plan must be shared with BEPA to know the gxadi process of
solid waste dispogal,

The proporient shioyld moniior the refevani: fauna including fnvertebrates, birds and
bats and other animals to beunderiaken:during pre and post profect development.

Perfarmance stiould be given regarding eleetric supply in the project are to- stimulate
and: support the expansion-of loeal industry and service business.

§2%: CSR funds should be targeted and spent on:sectors loeal community is in dire
need of, such gs-education, maternal heafth, sports and drinking water.

All eonflicing issue repiding compensation etp, should be settied before
commencemenl of the developmental acfivities,

Offsrond travel be stricfly avoided; if inevitable, then slow dfiving and water
sprinkting should ensured to reduce exeessive dust billowing.

Canip-site selottion strould be once for all, untess there is-inevitability, and movement
of equipments should be limited to-existing routes possible..

The suecess of the project is probable, mean uncertain; in case project is not
sucoessil, a f;atlschtgry mechanisii be devised for the restoration. of the baseline
conditions 1o avert uhtoward disturbance to the ecosystem. / floya-finng of the area.

. Such measures may‘include establishment of a-find ete:forthe purpose.
ool comnnnity should be given much priotity in the projeet jobs.

i I case of any contravention pénalties described in BERA Act2012 will be jniposed

on thé proponent and prosecution will be. initiated beforé the. Environmental
Frotection Tribonal Balochistan,

In cose of any verifinble damage the compensation will invariably be paid by the
propenent to the:community having iégal ownership,

Quarterly Environmental Reéport of the project activities generated by the NUS
Conformity Assessment & Sustainability Service- Company (CASSCO) site
liealth, sufety and enviromment (HSE) coordinutor-and s sub-contractor should be
shared with BEPA for verification on regular hasis,

Contamination of soil, groundwatér due to-seepage of fuel, oil and chemical should
be prevented by installing proper septic systenr,

There should be no disturbance during and after construction phase in the flow of
trafTio ot main highway which is situated 20 meter away froin the project site.

Packing materials of PV Modules, Inverter modules should be disbursed of in the
light of “Solid Waste Munagement-Rides™,

Regording top soil cover (Barth, ‘Crust, cutting snd pits must b leveled after
gonstrnetion. phase).,

The proponent shall ensure to develop ong public: park with green belt, rest area,

‘washroom, ete through Deputy Commissioner Queita.

The pioponent shall ensine that reeord of sighting of wild siimals and reptiles (if
any) should be maintained so that it could be evaluated by wildlife expert.
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Axvii Viehicular traftic noise pollution such as Dozer, Scrappem and Generators should be
within NEQS (National Envirsainentl Quality Standard) 1.6 75-90 DB,

»

xxelll, The proponent K& M/S Conformity Assessment & Sustainability Service
Company {CASSCO} shall be liable-fo incur all costs involving the dismantling,
shipping and recyeling of all hazardous including (Setar PV Panels, Power plant gte):

NN, To minimize the impact on the §urreunding scology, pubho health and scenio beauty
spoilageshould betevovired theough a proper disposal mechanisin.

XKK. The proponent shall liable for. compliance of section 13, 14 17 and 18 of EIA/IEE
regulation 2000 which direct for-conditions for approval, confirmation of compliance,
entry.ingpeetion and monltordng.

X¥E The proponent shall not in any case ufilize resettioment budget of Rs 15 million
without prior consultation with Balochistan Environmentat Protection Agency.

xaxik Since (he land has not been allotied in the name of proponent they must get the
allotments: orders from: Deputy Conymissioners- / Board. of revenne within. three
maiths of the fssudnve of the NOC otherwise this NOC will be deémed fo have been
withdiawn untess extended,

Nl This approval shall be treated as null and void if the ¢onditions mentioned in this
approvul ate not complied with or any violation of BEPA Act 2012, Rules,
Regulations, Guidelines and instructions there under is committed by the: proponent
oF filghe agent or employce. Tn case of any contravention penalties: deseribed in
BHEPA Act 2012 will be imposed on the proponent and prosecution will be initiated.
by before the Environmental Proteciion Tribunat,

: proponent shall appoint an independent environmental monitor (IEM) whe is not
1 employee of M/S Confoymity Asséssnient & Sustainability Sewvice Company’

). and sluifl be an-environmental consultant, responsible to enstee / monkop
sorpliance of conmitments made in BE. whe wili albo give guarterly reports tor
Balochistan Environmental Protection Agency.

T proponent shall exsure to plant five (1600) thousand Gronsis box tiees in and
aroumd the project srea through codrdination with Belochistan Environmiental
Proteetion Agency and Deputy Commissioner Quetig.

vt “This approval witl not absolve-the-proponent from. obtaining any other upproval that
may be vequired-under any Jaw,

sogvils  Thissapproval shall be trested A% mull it void if the corditions ate-not complied with,

saxvii.  BEPA Balochistan reserved the right of cancellption this approval af any fime without
nreioning any reason.

xxusiy,  The approval acesrded by this department under section 15 read with regulation 12
shell be vilid for commencement of project for o period of three years,

Ayt oot

EYINT 9 | D) :

,CTOR GENERAL
{(EPA}
£apy for informationsn
b %o the Secrstory Environment. Depariment, Qm'elmm,ntni‘BaIuci‘usmn Quetia,
Cftfee file
3. Muster file,

DIRECTOR GENERAL
(HPA)
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: UETTA ELT‘CTRIC SUPPLY COMPANY LIMITED
TOFFICE OF MHE CHIEF BXECUTIVE OFFICER
QESCO, ZARGHOON ROAD, QUETTA CANTI:

\APA.
Neo. QEG/QESCQ/CE (P&E)/ 1 5 7 8 ? - 8 7 Mar 2019
Mr, Adeel Ahmed, ' 2 1 MAR 2018,

Manager Business Development
Ibvogt Gmbh, Flat No.22-A, Bolan Arcade Plaza,

Model Town, Quetta,

Subject:«  Issuance of Consent for Evaeuation of Power From ibvogt GmbH
50MW Gwadar Sc Selm* Power Pro Project At Gwadn |

1. QESCO has no objection to evacuate power from 50MW Solar Power Project
i.e. ibvogt GmbH located at Gwadar.

2. Furthermore, it is also mention that the current infrastructure of QESCO is
reliable for this project.

C.eto: _ 7 _ _
1. General Manager Power System Planning National Transmission & Dispatch Company

LTD, WAPDA House Lahore,
General Manager (Tech:) QESCO Quetta.
Chief Engineer/Operation Director QESCO, Quetta.

Secretary Energy Govt of Balochistan,
ARCO Energy Pakistan, Office No.515, Eden Tower, Main Boulevard, Gulerg, Lahore.
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Glossary / List of Abbreviations

Acronym or keywords

Definition

BRDB

Balochistan Power Development Board

AC

Alternating Current

Corrected PV split from the
combined feed-in

Share of energy fed in that is coming from the PV side, afier
curtaitment due to energy fead-in from wind turbinas and
correction for data gaps

Capex Capital Expenditure

CUF Capacity Utitization Factar - the ratio, given as percentage,
of the actual AC output frormn a solar plant over the year to
the maximum output that would be generated if operated
continuolsly at maximum capacity

ne Direct Current

W.C.8. Worst Case Scenario

EIA Environmental lenpact Assessment

EMP Environmental Management Plan

EPC Contractor

Engineering, Procurement and Construction Contractor - the
erdity that will be contracted to design, buy the necessary
materials, and construct the Plant

GHG Greenhouse Gages

GHI Global Horizontal Irradiation - the amount of irradiation falling
on a horizontal plane over a petiod. Usually mesasured in kWh
of energy falling on & square meter over a set amount of time
{hourly, daily, monthly or annually), e.g. kWhim2#r

Gli Global Inclined Irradiation - the amount of irradiation falling
on an inclined or tilted plane over a pericd of time Effective
Gii is the amount of irradiation that falls on a plane that tracks
the sun such as those used in single axis tracking PV
systems

HV High Voltage

EE Initial Environmental Examingation

iFC international Finance Corporation

ILO international Labor Organization

IRR internal Rate of Return - the rate that results in the Net
Present Vaiue equal to zero

kv Kilo-Volts { 1 kV = 1000 Volts)

LCQE Levelised Cost of Elgctricity

LD Light Induced Degradation

Ly Low Voltage

MPPT Meximum Power Point Tracker

BARA Maintenance Reserve Account

mvV Medium Voltage
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MVA Mega-Volt-Amps , a measure of the capacity of a power line
or transformer to carry real and reactive power

MWp The nameplate capacity of PV modules on a site measurad in
Mega-Walt peak. Also, expressed as KWp or Wp

NPV Net Present Value - a financial formula to caloulate the
potential return from an investmeant

O8M Operations and Maintenance

Opex Operational Expenditure

BEPA Balochistan Environmental Protection Agency

P50 A value which is based on uncertaintiss and probabilities, has
a 50% chance of being excesaded. For example, the P50 vield
nurmber is the estimate for the vield produced and the
probability of the actual vield being higher is 50% and lower
is also 50%

P8O A value which, based on unceriainties and probabilities, has a
0% chance of being exceeded. For instance, the P80 vield
number is the estimate for which the probability of the actual
vield being higher is 90% and lower is 10%

POC Point of Connection (to the electricity grid)

PR Performance Ratio - & measure of how well the plant
performs compared to an ideal case. This parameter given as
a percantage indicates the ratio between the actual and
thaoretically possible energy outputs. If multiplied by the GH,
this ratio gives the PS0 Specific Yield of a project

PV Photovoltale

R.OW Right of Way

RE Renewabie Energy

SEP Stakeholder Engagement Plan:

8LD Single Line Diagram

' Specific yisid

A maasure of the energy produced by the plant over a year
divided by its nominal installed capacity which allows for
comparison of the performance of different sized plants
Usually measured in kWh/ yr. of energy produced per kWp of
PV installed

VEAT

Very Small Aperture Terminal
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Project Overview and Back Ground

P&G Energy {Pvt) Limited (P&GEL) is a special purpose vehicle, set up to develop, build, own
and operate a 50 MW AC ~ 62.2 MW DC Solar Power Plant in Gwadar, Balochistan, Thus
contributing to the national development by providing self-sufficiency in power and reducing
dependence on fossil fuels, P&G Energy (Pvt) Limited, is fully incorporated with Securities &
Exchange Commission of Pakistan. 8PV is owned by ibvogt in majority and its Partner Pakistan
Testing Service (PTS) in minority.

ibvogt Established in 2002, ibvogt GmbH specializes in the development, design & engineering,
financing, EPC, operation & maintenance and asset management of solar power plants. The
company provides high-quality turnkey solar power plant solutions, designed and engineered in
Germany, to end investors internationally.

Whereas Pakistan Testing Service (PTS) is an Islamabad based developer, who develops solar
projects for the end investors. The successfully developed solar projects porifolio of PTS is
above 100MW, In 2018 ibvogt Gmbh, applied for 50MW AC solar PV raw site proposal with
Balochistan Power Development Board (BPBD). ibvogt was prequalified by Balochistan Power
Development Board (BPDB) on 23 of February 2018,

Letter of Interest (LOI was awarded to ibvogt Gmbh on 23" of January 2018 by Balochistan
Power Development Board (BPDB), after submission of Bank Guarantee. ibvogt Gmbh started
the feasibility study work, as per LOI and incorporated P&G Energy Pvi Lid, the project SPV
with Securities and Exchange Commission of Pakistan (SECP), as per Balochistan Power
Generation Policy 2007.

The LOI is valid until February 2019, and it can be extended one time while submitting a double
bank guarantee in favor of BPDB. The first feasibility study draft needs submission by February
2019 as per timelines mentioned in LOL

ibvogt Gmbh started working on the Feasibility study and carried out Topographical Survey,
Geo Tech survey, Environmental Survey, Grid interconnection survey of the site. The obiective
of Gwadar Solar farm study is to assess the feasibility of the project and is structured as follow:

Project Overview, complete understanding of the solar power project.

Site appraisal geotechnical investigation.

Planning policy statement;

Desktop based Environmental and Social Impact Assessment (IEE attached as Annex —
)]

Design and Access Statement

Grid Interconnection

Energy Yield Assessments of solar PV system on P50 basis.

Economic analysis including total project cost estimations for the construction and
operation of the plant along with various sensitivities.

% & & B

® B @ @
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1.1  Site and Works overview

Key details for the project are shown in Table 1 and the location of the proposed site is
indicated in Fig 1

- 8.No. Entry Details
1 Site Name Gwadar Solar Farm Site
2 Site Coordinates P1= Lat 25.3213, Long 62.6368

P2= Lat 25.3239, Long 62.6369
P3= Lat 25.3268, Long 62.6369
Pd= Lat 25.3302, Long 62.6369
P5= Lat 25.3302, Long 62.6312
Po= Lat 25.3302, Long 62.6252
P7= Lat 25.3277, Long 62.6245
P8= Lat 25.3277, Long 62.6359
PO= Lat 25.3260, Long 62.6257
- P10= Lat 25.3260, Long 62.6286
P11= Lat 25.3266, Long 62.6286
P12= Lat 25.3264, Long 62.6322
P13= Lat 25.3224, Long 62.6318

P14= Lat 25.3199, Long 62.6320

3 Altitude 33 m (Highest recorded value)
23 m (Lowest recorded value)
4 Proposed AC and DC 50 MW AC ~ 62.2 MW DC
capacity
5 Global irradiation levels 2200 KWh / m? (Solar GIS)

Table 1 showing the site coordinates, altitude, capacity and GHI value
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Figure 1 showing GHI value for the site

Global horizontal irradiation map for Pakistan can be seen in Figure 1 with the location of the
proposed site. (ESMAP, Solar GIS).

é( The proposed layout is for a ground mounted single axis tracker system using Bankable Tier 1
monocrystallineg modules and European central inverters, A drawing of the proposed layout is
shown in Annexure A.

An indicative timeline for the Project is shown in Annexure B Contractors will be required to
comply with a prearranged schedule of works and complete the construction and insgtallation of
equipment by the required deadliine. We recommend that permits, equipment, infrastructure
logistics and grid application he secured for the Project prior to commencement of works.
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1.2 Pakistan Power Market

Electricity is life line of any economy and most vital instrument of sociceconomic development
of a country. Electricity is pivotal in running machinery in factories and industrial units, for
fighting our cities and powering our vehicles. The challenge of ensuring electricity access for
industries and providing increased access to the poor parts of the population is the key issue for
any government.

There has besen an enormous increase in the demand of energy because of industrial
development and population growth, in comparison fo enhancement in energy production.
Supply of energy is, therefore, far less than the actual demand, resultantly crisis has emerged.

Pakistan's energy infrastructure is not well developed,; rather it is underdeveloped and poorly
managed. Currently the country is facing severe energy crisis. Moreover, rapid demand growth,
transmission losses due to cutdaled infrastruciure, power theft, and seasonal reductions in the
availability of hydropower have worsened the situation. Consequently, the demand exceeds
supply and hence load-shedding is a common phenomenon through power shutdown.,

1.3 Electricity sector structure

Pakistan power seclor constitutes of four major entities, Water and Power Development
Authority (WAPDA), Karachi Electric Supply Corporation (KESG), Independent Power
Producers (IPPs), Pakistan Atomic Energy Commission (PAEC).

T  Two vertically integrated public entities, i.e. WAPDA, which serves entire country except
economical capital ~ Karachi and KESC that solely facilitates Karachi as well as ifs
surroundings.

Under 1997 “The Regulation of Generation, Transmission and Distribufion of Electric Power
Act” National Electric Power Regulatory Authority (NEPRA) was formed; with a challenging
charter to operate as an independent regulator and to devise a transparent, economically
dynamic, competitive power sector in Pakistan. The National Electric Power Regulatory
Authority (NEPRA" is an independent regulator setup for the regulation of Pakistan' s power
sector fo balance the interests of consumers and power sector companies NEPRA develops the
regulatory regime and future market design for the power sector. All generation transmission
and distribution companies are now licensees of NEPRA and matters related to tariffs,
licensing, safety, grid codes, consumer interest are regulated by NEPRA.

WPDA Power wing was further transformed into four sub tier entities GENCOs (Generation
Companies), Eleven DISCOs (Distribution Companies), one NTDC (National

Transmission & Dispatch Company) and KESC (Karachi Electric Supply Corporation) later
.- named K-Electric after privatization. Pakistan Atomic Energy Commission was than established
© for generation of electricity from Nuclear Power. Private Power infrastructire board was
established to magnetize the investment from private sector through a one window operation.
To explore the opportunities in the field of renewable energy Alternative Energy Development
Board was recently established with aim of generation of electicity
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through alternative resource. FProvinces after the empowerment from Council of Common
Interest can generate their own electricity and each province has their own power
development boards including AJK.

Central Power Purchase Agency ("CPPA"), a public-sector agency. has recently become
active for the centralized purchase of power from all existing and upcoming private and
public sector power producers. All public-sector agencies/companies  are
administered/overseen by the Ministry of Water & Power, Govt of Pakistan.

1.4 Situational Analysis

The overall power generation capacity of Pakistan at the end of 2013-17 was 28,172 Mega
Watt (MW) on the NTDC system and 2,709 MW on K-Electric. Against this installed
capacity, the power generation was 120,692 GWh, which represents 44 per cent average
capacity utilization, Seasonal variation in hydro power generation, de-rated capacity of the
public-sector generating units and failure of timely supply of fuels to the IPPs are main
causes of low-capacity utilization,

8.NO Poak demand during  July Generation  duing Buirplus (MW Short fall due to
2047 (A July 2017 (MW 19.4% logses

Table 2 showing peak demand and generation during July 2017 (source: NTDC)

The situational analysis for year 2017 shows that Country has now surplus generation but
still due to weak fransmission system there are ot of line fosses and Country still faces
foad shedding especially in rural areas where power Generation projects are not located
closer fo the existing grid. To improve the situation National Transmission and Dispatch
Company is supporting the new renewable energy generation projects near the load
centers and to the National Grid. So that line losses can be reduced. Proposed solar
project is also located near to the and exiting grid and it's less than 0.5km radius of the
Gwadar Industrial grid making it closer to load center. ‘

1.5  Current Statistics

Insialled Uapacity (MVW)

Installed Capacity (MW)

Description 2013 | 2014 | 2015 ] 2016 | 2017
Hydel

Wapda Hydel 6733 6902 6902 6902 6902
IPPs Hydel 195 195 213 213 213
Thermal

GENCOs with PEPCO 4785 5458 5788 5788 5762
KE Own 2341 2422 1875 2295 2295
IPPs

IPPs connected with PEPCO 8381 8793 8857 8842 12428
IPPs connected with KE 288 228 352 349 339
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Nuclear

CHANUPP (PAEC) 650 650 650 650 980
KANUPP (PAEC) 137 137 75 75 75
Renewable

Solar 0 0 100 400 400
Wind 50 106 256 308 782
Bagasse 0 0 83 146 281
Distributed Generation Capacity / Imporis _ 413 413
Total PEPCO 20850 22104 22849 23247 28172
Total KE 2767 2787 2302 2718 2709
Total Installed Capacity 23617 24891 25151 25966 30881

Table 3 showing generation from different sources up till 2017 (source: NTDC)
1.6 Energy Mix

Most of the power generated from Pakistan is coming from two main sources Thermal and
Hydro. The installed generation capacity by June 2017 and energy mix is as follows:

Tz‘é?ﬂmm 2017
1%

Distributed
1%

Bagasse IPPs
1%

Solar IPPs

1%

Wind IPPs

3% Nuclear IPPs ™

4%

Figure 2 showing current energy mix of Pakistan (source: NTDC)
1.7 Pakistan Power Pakistan - Key Challenges
Pakistan's power sector is currently afflicted by several challenges.
1.7.1 Energy Mix
Due fo poor energy mix, most of the country generation is coming from thermal fuel
sources including furnace oil and high speed diesel, which resuls in expensive generation

12 LUSD cents / KWhr on average.

1.7.2 Transmission and Distribufion infrastructure
WBiPage
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High losses, in range of 18.4% is because of weak transmission and distribution
infrastructure. The inefficiencies and high cost of generation are resulting in high levels of
subsidies and circular debt. This also include loses due to theft as well.

1.7.3 Electricity shortfall due to losses

Due to high energy losses, still country faces load shedding problem and taking

transmission losses into account, still electricity shortfall of 826.914 MW,

1.7.4 Installed and Planned Power Projects up to 2018-2018

Sr. Mames of projects Agency Fuel Location Instatled
Mo, capacity
(M)
1 Quaid-s-Azam Solar Park PPDB Solar Lal Sohnra {Cholistan), 1060
{Phase-1} Punjab
2 FWEL-t AEDB Wind Jhampir/Gharo/Bhambo 180
ra, Sindh
3 Nandipur {Remaining Unit-CC) RFO Gujranwala, Punjab 425
GENCO
Total generation addition in 2014415 875
4 Sapphire Wind Power Plant AEDB Wind Jhampir/Gharo/Bhambo 80
re, Sindh
5 CHASNUPP-HIl PAEC Nucle Chashma, KPK 340
ar
é Other Wind Powear Plante AEDB Wind JhampirGharo/Bhambe 336
re, Sindh
7 Quaid-e-Azam Solar Parlc PPDE Solar Lal Sohnra (Cholistan), 300
(Phase-2) Punjab
Total generation addition in 2015-16 1,020
8 Other Wingd Power Planis AEDB Wind Jhampir/Gharo/Bhambo 1,120
re, Sindh
9 Masalum Jhelum Hydef WAPDA Mydel NauseriMuzaffarabad, 4689
AJK
10 CHASHNUPP-IV PAEC Nucl Chashma, KPK 340
1 Tarbela 4th Ext. Project WAPDA Hylel Tatbela, KPK 1,410
12 Pattind HPP PPIB Hyrdel Kunhar River, KPK/AJK 147
13 LNG Based Planis (Phase-l} PPIB LNG Bhikki and  Baloki, 2,400
Punjab
14 Quaid-e-Azam Solar Park PPDB Solar Lal Sohnra (Cholistan), 800
(Phage-3) ’ Punjab
Total generation additlon in 2016417 6,986
15 Kayal Khwar WAPDA Hydel Dasi District, KPK 122
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16 Coal Plant st Sahiwal PPDB Coal Sahiwal, Punjab 1,320
17 Port Qasim Fower Flant PPIB Coal Port Qasim  Karachi, 1,320
Sindh
18 Engro Thar Coal (unit-1} PPIB Coal Thas, 8indh 330
19 Nooriabad Gas Plant Go8 Gas Nooriabad ,Sindh 100
20 Engro Thar Coal (unit-2) PPIB Coal Thar, Singh 330
21 LNG Based Plants (Phage-i) PPIB LNG Haveli Bahadur 1,200
Shabr (Jhang),
Punjab
22 Coal Plant at Salt Range PPDB Coal Salt Range, Punjab 300
23 Tarbela 5th Ext. Project WAPDA Hlydel Tarbela, KPK 1,400
24 & TCEB Coal Thar, Sindh 1,320
8
R
L
Total generation addition in 201718 1,242
25 Golen Gol HPP WAPDA Hydel Chitral, KPK 108
26 HUB Powar Company Lid, PPIB Coal HUB, Baluchisian 1,320
27 Siddigsons Limited TCEB Coal Port Qasim, Sindh 350
28 Lucky Electic Power TCEB Goal Port Qaszim, Sindh 860
Company Lid,
29 Grange Holding PPIB Coal Arifwala, Punjab 163
30 Gulpur Poongh river PPIB Hydel Poonch  River/Guipur, 100
AJK
Total generation addition in 2018-19
2,699
Total addition during the Plan 18,122

period

Table 4 showing installed and planned capacity up till 2018 - 2019 (source: NTDC).
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2. Site Appraisal

Balochistan Power Development Board (BPDB) awarded the LOI to ibvogt for setting up of
50MW AC solar farm in Gwadar Balochistan. ibvogt together with its local partner PTS
visited multiple solar sites and shortlisted the existing solar farm. The sites were assessed
on the basis of the following factors:

Location

Access

Proximity to Girid

Terrain

Geo tech

Flood Risk

Shading

Irradiation levels

. Land use

10.Landscape & Visual Impact

11. Availability of utilities (Gas, Water & Electricity)
12.Any National or local planning designation
13. Environmental impact

14.Land Cost

15. Legal ownership any court litigation

LN REON

After site surveys and desktop assessment Gwadar site was selected as a feasible
option from financial and technical perspective, Site was further appraised while going
. through following steps:

¢ Preliminary technical and financial assessment for pre-feasibility
¢ Pre-Feasibility technical and financial assessment
s Site visit

2.1 Preliminary technical and financial assessment

ibvogt as a lead developer carried out an in house technical and financial assessment for
Gwadar site. The project development cost component was assessed as per NEPRA
guidelines. NEPRA only allows certain per MW development cost as a tariff component. It
was made sure that due to cost of land the overall project development cost should not go
beyond NEPRA threshold. All the numbers were put in the financial model and a suitable
but competitive tariff was identified. Also our local Grid Consuit Arco Energy performed a
Deskiop based assessment (DBA). The DBA showed that site is approx. 0.4 km away
from the 132KV Gwadar Industrial Grid station and grid connection is possible at 132KV
while using the existing infrastructure.

2.1.1 Pre-Feasibility

A pre-feasibility fechnical and financial assessment was then carried out by Lead
developer ib Vogt to for in house strategic meeting and following outcomes were shared
with Board.
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Summary

[

&

The Solar System appears to be extremely viable and economically attractive,

The optimal system sizing is expected — depending on several factors (NEPRA
Grid Interconnection guidelines, IRR or NPV maximization)

At a PPA with a tariff of $ 8,0 ¢/kWh an IRR for such system would be expected of
~ =18% (range) assuming “normal” costs in the region

The optimal technology choice is likely to be “Single Axis Tracker”

There is sfrong potential to increase the IRR through (a) Total Cost and (b)
Financial structuring

As a further potential, installing short terrm battery storage to minimize short term
fluctuation driven curtailments could be very beneficial and increase the overall
project sizing — probably a “Phase 2.

Information regarding the above is supplied below, together with technical team
thoughts on the relevant planning assumptions

it is recommended that a detailed Feasibility Study should be undertaken to
deepen, verify and optimize potentiais in the Project

2.2 Site Visit

After the submission of pre-feasibility work, a site visit was then carried out to gather the
primary data from the site. :

2.2.1 Site Location

The proposed project site is located almost 43 km away from the main Gwadar city center
in North East direction. The propose project site is 31m above sea level,

Fig 3 showing the location of Gwadar Solar Farm site

2.2.2 Weather Data Meteonorm
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Weather for the Gwadar Solar farm site is collected from the two data set sources
Meteonorm and Solar GIS. Both the data sets were analyzed and data with lower
expected bias value was selected for the detailed technical analysis.

2.2.3 Average Temperature Data Gwadar (Meteonormy)
The max average annual temperature recorded at the site is above 45 °C for month of

July. High temperatures, can affect the efficiency of solar cells. Hence solar panels with
permitted module temperature between -40 °C to +85 °C will be used for the Gwadar Solar

farm site.
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Fig 4 showing min, max monthly temperatures at Gwadar

2.2.4 Average Temperature Data Gwadar (Meteonorm)

/ Fig b sowing sunshine hours at the Gwadar site

2.2.5 Average Rainfall (Meteonormy)
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Weather at Gwadar site is usually dry and it only rains heavily during the wet season of
Monson. The following precipitation graphs show the high values for precipitation and days
from June to September.
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Fig 6 showing precipitation graph in Gwadar
2.2.6 Solar irradiation (Meteonorm)

Gwadar solar farm site is in Southern area of Pakistan and biessed with annual Global
Horizontal Irradiation value of 2330 KWhr/2m, making it suitable site for a solar farm

development.
GH DH - TA FF
W/2 WIM? ¢ M/S

é( FEB 207 69 20,7 2.8

JUNE 291 145 34.3 4.0

OCT 228 71 26.4 2.5

Table 5 showing irradiation levels at Gwadar site

Gh: Global horizontal radiation ("GHI")
Dh: Mean irradiance of diffuse radiation horizontal
Ta: Air temperature (2 m above ground)

Td: Dewpoint temperature
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FF: Wind speed (FFE, FFN longitudinal and latitudinal part of the wind speed)

Gh, Dh, Ta, FF |
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wGh w2 § 177207 2501262 | 2831291 1 282 1 237 1 262 1 228: 202 1 1680
BDhWm2: 48 1 69 ¢ 85 (111128 145:14D: 1361100 71 | 32 | 5O
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Fig 7 showing GHI, DH and Bn irradiation levels at site
2.2.7 Solar irradiation (Solar GIS)

The weather data from Solar GIS was also analyzed, and yield assessment was carried on
the basis on in house software interpolation and previous experience.

st MONTH GHM DHD DM T24
(KWHR/M.SQ.)  (KWHR/M.SQ.) (KWHR/M.5Q.) (DEGREE
CELCIUS)

APRIL 211 2.76 83 27.3

JUNE 204 3.43 103 30.9

DEC 128 1.28 40 20.3

Table 6 showing irradiation levels at Gwadar Site
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Long-term averages:
Ghm = Monthly sum (annual) of global horizontal irradiation (kWhim?2)
Dhd = Daily sum of diffuse horizontal irradiation (KWh/m?2)
Dhm = Monthly sum (annual) of diffuse horizontal irradiation ((Wh/m2)
T24 = Daily (diurnal) air temperature (°C)

2.2.8 Global Horizontal Irradiance (GHI) — Solar GIS

Ghm (KWhr/m.sq.)

250
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e

100 -

50 -

O lan et T Mar [ Apni | May | June | July | Aug | Sept Nov | Dec
1 Ghm (KWhrfm.sq.)i 135 | 147 | 193 { 211 | 227 | 204 | 178 {178 | 180 | 175 | 141 | 128

Fig 8 showing GHI levels at Gwadar Site

57 1Pag A



-

Gwadar Feasibility Study

2.2.9 Diffused Horizontal lrradiation (DHI) — Solar GIS

Dhd (KWhr/m.sq.)

“Jan | Feb | Mar | April | May | Jur

y | Aug | Sept] Oc

‘& Dhd (KWhrfm.sq.): 1.4 | 1.8 2291276319

323:2.81:2.12

1641128

Fig 9 showing DHI levels at Gwadar site

2.2.10  Average diurnal (24 hour) air temperature at 2 m) — Solar GIS

T24 (Degree Celcius)
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Fig 10 showing Average diurnal (24 hour) air temperature at 2 m
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2.2.11 Site Access

Gwadar solar farm site is located on the Makran Coastal highway. The site can be
accessed directly from the National Highway 10. A triple surface treatment road will be
constructed, which will be used later during the operation and maintenance stage.

2.2.12 Road types

National Highway 10 / Makran Coastal Highway is the main artery and primary road
through which site will be accessed.

&.No. Road Type Name
1 Primary NH 10
2 Secondary Access Road

Makran Coastal Highway is a single carriage way road for two-way fraffic. The road
width is sufficient to cater the heavy traffic vehicles.

Fig 11 showing connectivity of the site through NH 10

2.2.13  Site boundary

During the Gwadar Solar Farm site visit. The identification of the red line site boundary for
solar project was already done by Tehsildar Gwadar office. The first session comprised of
the desklop assessment and second session comprised of:

1. Viewing solar farm site from a high surveillance point
2. Walking on the site
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2.2.14  First Session

A deskiop assessment (DSA) was carried out by ibvogt technical team and site was
checked against all the National and local planning designations. The DSA showed that
site does not lie in areas of oulstanding natural beauty, green belt, National Park or
located near to a site of special scientific interest. Also the site is not classified as prime
agricultural land and only a low quality crop can be cultivated on the land. As the site is
part of the Bare area in country landscape mapping, hence most of use surrounding solar
farm is desolated or of low agricultural activity. Gwadar solar farm is also located in rural
area and the project will support the rural economy. An economic analysis was carried out
for the project, which showed that the solar project will create more than 150-400 jobs
during the construction and 25-50 permanent jobs during operation of the solar project.
Also project will have positive impact on the local construction activity as most of the raw
material during the construction will be purchased from the local market. Overall project
will contribute towards the growth of the rural economy.
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Fig 12 showing landscaping characterization of Pakistan and location of Gwadar solar farm,
Proposed site is Characterized as Bare Areas, in Landscape characterization map of the
country.

2.2.15  Second Session:

The second session comprised of the site visit and started in collaboration with the local
Patwari (Revenue Department official). During the visit whole of the site is viewed from a
high surveiltance point. From that point whole site was viewed and it was noticed that site
is generally flat and comprises of some undulating parcels.
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Fig 13 showing the area which are relatively flat

A detailed reconnaissance survey was then carried out. Site usually has flat topography
and almost no vegetation cover on the top. Topsoil shows that site is suitable for ramming
of profiles but a detailed Geo Tech study would be required for detailed design of
foundations.

Fig 14 showing areas with undulating terrain

The site has relatively undulating terrain towards the northern boundary of the site and during
construction initial grubbing along with relatively light earth work would be required, for site
leveling.

-"As the topsoil of the site is loose, hence after levelling initial compaction would also be
required, which will affect the civil works cost of the project. Comparatively higher civil costs
would be expected, for which an estimated number should be kept in the civil work costs..
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Fig 15 showing the proposed redline boundary for detailed Geotech study

2.3  Surrounding Land use

é(’ The site itself has power generation use and surrounded by Bare Area as per landscape
= characterization map of the Country. Gwadar Indusirial Estate is located within 2.5km
radius of the site toward south west direction.

A small water reservoir is located towards the western boundary of the site. 132KV grid is
located towards southern boundary of the site almost 0.5 km in distance, make the site
really attractive for the Grid interconnection.
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B.A = Bare Areas, as per Country Land Characterization Map
! = Industrial Use

W = Water Reservoir

G = 132KV Grid

The land use analysis shows that site don’t have residential area in the surrounding and
also not located in the area of outstanding natural beauty, which shows solar farm site will
have minimum social and environmental impacts

2.4  Existing Land use

The site doesn’t have any distinctive land use. In Country’s Landscape Characlerization
Map, the land is Characterized as Bare Land which shows land doesn’t have any quality
use and makes it suitable for a clean energy generation project.

2.5 Topography

The topography of the site is predominantly flat which makes it suitable for development of
solar farm development. The site generally slopes from North to South and very graduai

slope from east to west.

A grade analysis has been carried out at points of highest level difference to check the
gradient of the slope in rediine boundary of the site for solar farm.

Figure 17 showing the seclion through site and gradual fall of terrain toward south,

average slope 0.1%
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@‘a .,

Figure 18 showing the section through the site and showing gradual fall of terrain towards
south with average slope of 0.5%. Section shows a very small bit of reverse slope.

Figure 19 showing section through the site and average slope of 0.3%. Section shows site
have a bit of reverse slope toward noith, but as we move towards the southern boundary of
the site. The terrain rises again and form a camber almost near to middle part of the section.

With minor earth‘?{?r_;f:f.;};e seqﬁpn cap___”_lbe made flat.
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Figure 20 showing section through the site from west to east and undulating terrain which
will require earth work, Average slope through the section is 1.6%.

“Gragh AL, Al
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Figure 21 showing section through the site, predominantly flat and gradual drop in terrain
towards western side of the boundary — average slope 1%
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Figure 22 showing section through the site, very gradual undulation — average slope 0.5%

2.6  Flood risk

The site has its natural drainage pattern and quite few natural Nullahs / swale /rain water
drains are passing through site. Incorporating the natural drainage pattern of the site into
the design will reduce the risk of flooding on the site.

Fig 23 showing flood risk map shows Gwadar solar farm site is not located in a Flood Plain

36|Pa g .



Gwadar Feasibility Study

Currently site is free from a flood risk and lies out the flood plain of Balochistan.

The National Disaster Management flook risk map shows that site is free from any risk of
flooding and is located closer to the exisitng natural drains. Small natural water channels
already present on the site are best suited as drainage channels during the event of rain.

Due to undulation, there is a potential of onsite ponding and the phenomenon was noticed
frequently during monsoon season. As the solar farm development, usually don't have any
adverse impact on the surrounding, but sometimes the angle of solar panels can increase
the velocity of surface water runoff and can cause flooding somewhere else. Hence a
separate flood risk assessment may be carried out before construction.

Natural drainage pattern of the site shows that most of the time the surface water runoff
will be moving towards south and west along the natural slopes of the site.

The flood extent of 2010-2015 also shows that site is free from any river flooding and
located out the flood plains of Balochistan.

2.7 Shading

Shading is one phenomenon which can affect the efficiency of the solar panel. Only 10%

area of the panel in shade can result in 50% loss in the efficiency of the solar panel.

132KV pylons passing through the site are the only feature which can cause shading of

the solar panels. A buffer zone has been kept around the 132KV pylons, to avoid the

<= shading of the solar panels. The site fopography has been considered flat, during the
design, and Still to avoid the impact of the shading on to generation the solar panels with
fitted by pass diode will be used for the installation.

Figure 24 showing 132KV on the site as heighted features.
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The other form of shading that can affect the power generation is from solar panels
themselves. For large scale, solar farms, solar panels are usually arranged in fwo in
portrait or four in landscape at an optimum tilt angle, usually 15-25 degrees depends on
the angle of sun, Usually height of the solar arrays ranges between 1.5 - 2.6 m, Single
Axis trackers will be used hence the array will rotate 80 degrees to the horizontal plane
either way (east or west) and tit angle for solar array will vary from 0-60 degrees
depending on sun angle.

Sufficient land is available for the solar farm generation. Hence the shading distance
between the arrays will be maxed out, to avoid any form of shading from the solar arrays.

2.8 Eusting features

Lot of small shrubs and bushes are present on the site. 132KV py!f}ns,- tracks, Trees and
natural drians are the main existing features on the site. No distinct flora and fauna have
been noticed on the site.

2.9 Utility connections

Electricity and gas are easily available on the site. Due to high water table, a fresh waler
tube well can be guarried. Same water will be used for cleaning of panels during O&M
stage of the project. The site is directly located in front of the 132KV Grid, hence electricity
connection will not be a problem.

. 210 Wind Direction and Speed |

Paklstan:
8- Wind Powor

The predominant wind direction is
South, South West. The average
wind speed is 4.1 m/s. The max wind
speed recorded in the area is 6.6
mis. (Weather Data file can be seen
as Annexure E)

The South, South West direction will
only have a sideways impact on
arrays. The tables will be facing east
and west while tracking the sun. walgmioncdl
Hence the wind will not have - Eysain
significant pull out force, in case of Ly,
any wind storm. —

.
w%ﬁ #

The mounting structure used for the site is designed in a way o withhold the wind speed
of 47 m/s and above — detailed data sheet of Mounting structure also attached as
Annexure F.

Figure 25 showing wind resource available in the area.
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US AID Pakistan Wind Resource Map also shows that site is located in Gwadar region
and wind resource is Fair in the area where Gwadar solar farm is located.

2.11 Legal status of site

Govt. of Balochistan revenue department, after approval from the Competent Authority
allocated the land in Gwadar for development of Solar Farm, after the issuance of LOI
from the Balochistan Power Development Board. The Akas plan issued by Tehsildar
Gwadar shows the Khasra numbers allofted to the solar farm site.

=l

Figure 26 showing Gwadar site ownership boundary

2.12 Way leave issues
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2.13

2.14

2.15

2.16

The solar power plant will be connected to QESCO network through 132KV
overhead line. 132KV Gwadar industrial grid is located almost 0.4 km away from
the site. Hence there will be no wayleave issues.

Underground cables and pipeline

The desktop assessment shows that site don’t have any underground cables or gas
pipes. The local utility will be consulted before the start of the construction to make
sure, that project civil work will not cause any harm to the existing infrastructure.
Proposed solar farm site is owned by Govt. of Balochistan, hence during the site
visit it was shared by the Land Patwari that there are no underground oil or gas
pipes passing through the site. Most of the existing features have been demarcated
on the topographical survey.

Fiber optic cable

For monitoring purpose SCADA communication system will be installed in the
control room. All the PV MW blocks will be connected with CR via underground
fiber opfic cable (F.0.C). No existing underground fiber cable encountered.

Environmental Impact Assessment

As per Balochistan Environmental Protection Agency regulations, the solar farm
sites below S0MW will not require any EIA and will only be liable to submit an Initial
Environmental Examination report.

Initial desktop assessment shows that, there will be no impact on the flora & fauna
of the area since there is no established grazing land, national parks, protected wild
life zones or bird sanctuary present near the solar farm. The site has also been
examined from Noise, Shadow and Visualization Impact Angle. The results show
that there would be no adverse impact of Noise, Shadow and visualization on
nearby dwellings. The land is also free from resettlement issues since it is a holding
of Govt. of Balochistan Revenue Department and now under use of P&G Energy
Pyt Lid.

The deskiop based land use assessment also showed that there wasn’t any prime
use of the land and there isn’t any special planning or environmental designation
recorded on the site after 2008 till to date. As per Punjab EPA, IEE would be
required for the project.

DNO connection

The proposed site location has been discussed and analysed with respect to power
evacuation and grid Interconnectivity point of view. The Gwadar area les in
QUETTA Electric supply co. (QESCQO), geiting power directly from iran. The
proposed site location is opposite 1o 132kV Gwadar industrial grid. The Gwadar
industrial grid is connected to 132kV Gwadar city grid and 132kV pasini grid but the
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T/L to pasini is not yet been energized. This line will be energized probably in one
to two months’ time.

The 132kV line from Gwadar city and pasini grid is passing through 50MW
proposed site that is very beneficial for grid Interconnectivity point of view, The
50MW solar plant will be connectad to existing line via looping iNAooping OUT
arrangement with feed length not more than 100 meters.

From line capacity points of view, transmission lines have enough capacity to carry
this power. In-fact the thermal stress on transmission line will be reduced because
this BOMW plant which will give support fo active and reactive power. Hence the
frequency and voltage profile will be improved. '
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3. Planning Policy Statement

This chapter provides a brief outline of the planning policy information applicable to the
project with emphasis on renewable energy policy and climate change. The current
Government have attached substantial importance to the continued development of
renewable energy sources and their renewable energy policy sets the context for the
determination of planning applications. The policies outlined in this statement clearly
indicate that considerable planning weight should be atiributed to these policies.

The Renewable Energy Policy 2006 revised in 2009 provides the support for the
development of RE projects in Pakistan,

3.1 International Policy

Climate change became a prominent issue in the 19808 and in response to this the United
Nations adopled a resolution on the ‘Protection of global climate for present and future
gengrations of mankind’,

The United Nations Framework Convention on Climate Change (UNFCC 1982) and the
Kyoto Protocol (1987) committed parties fo individual, legally binding targets to limit or
reduce their greenhouse gas emissions.

The Stern Review of 200611 warmed that “Delaying action, even by a decade or two, will
take us into dangerous territory. We must not let this window of opportunity close”. The
review highlights the importance of acting now to reduce carbon emissions. In the short
term renewable energy is one of the main options for reducing carbon emissions.

l[}:

The 4th Assessment Report of the IPCC (Intergovernmental Panel on Climate Change)
raised the possibility of the Earth’'s temperature rising well above the ceiling quoted in
earlier accounts and giving rise o severe consequences such as the collapse of the
Greenland ice sheet and disruption of the Gulf Stream Qcean current.

A ‘roadmap’ towards a new climate deal in which developed and developing countries are
iegally bound to reduce their carbon emissions was the agreement born out of the United
Natfions Climate Change Conference 2011, Durban. The terms of the agreement are to be
drawn up by 2015 and come into effect by 2020.

3.2 European Policy

The European Climate and Energy Package12 (2007) aims to further improve energy
security and reduce carbon emissions. The package sets out the following climate and
energy targets that are to be met by 2020:

¢ A reduction in EU greenhouse gas emissions of at least 20% below 1990 levels;

e 20% of EU consumption to come from renewable resources;

e 20% reduction in primary energy use compared with projected levels, to be
achieved by improving energy efficiency”.
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These targets are known as the 20-20 targets. EU leaders have agreed to increase
Europe’s emissions reduction target to 30% if a global climate agreement can be
achieved. To achieve the EU renewable energy, target each member state has agreed to
an individual farget.

3.3 Asia Pacific Renewable Energy Targets

Burgeoning energy demand, limiled fossil fuel reserves, and global warming concerns
have forced countries in the Asia-Pacific region to increase the share of renewable energy
in their energy mix. The region has made significant investment in renewable energy
projects in recent years, and this is expected to continue in future. Many countries have
adopted policy instruments such as Feed-in Tariffs (FiTs), Renewable Portfolio Standards
(RPS), soft loans and tax incentives to promote renewable energy. Most of the
government measures that have been introduced have received a positive response and
have played a vital role in the development of the renewable energy industry.

Investment in renewable energy projects increased following the introduction of the Kyoto
Protocol in 1987, This protocol sets binding obligations for industrialized countries to
reduce greenhouse gas emissions by 5% against 1990 levels by 2012 (the first
commitment period) and by 18% against 1990 levels by 2020 (the second commitment
period).

Australia, Japan and New Zealand have sighed the Kyoto Protocol, thereby committing to

the reduction of carbon emissions. India and China, as participants in the Copenhagen

Accord in 2009, pledged to work towards respective binding carbon intensity reduction
. targets of 20-25% and 40--45% by 2020, in comparison with 2005 levels.

China is rapidly becoming a major player in the global renewable energy industry. In
recent years, the country has developed its wind turbine and solar Photovoltaic (PV)
manufacturing industries. The government has shown commitment to renewable energy
through the introduction of a series of new laws and financial support measures. .

india and Australia have also implemented several support measures for the development
of renewable energy; the efficiency with which these measures are implemented will
determine future growth in both countries. The new programs related to solar power
development announced in India are expected to significantly increase the share of solar
power in the renewable energy portfolio. The Japanese government has shown
commitment to renewables through the introduction of a FiT for renewable energy. It also
announced plans to entirely rebuild its energy policy following the Fukushima nuclear
disaster in March 2011, The policy now recommends gradually reducing dependence
upon nuclear power while enhancing the share of renewable energy and efficient fossil-
fuel power generation,

Thailand, which has announced several measures to support the growth of its renewable
industry, is aiming for renewable energy to account for a 25% of averall power within the
next 10 years. Pakistan currently don't have any renewable energy targets but still Govt is
encouraging the installation of Wind and Solar power plants and have got a policy frame
work in place to support the RE projects in Pakistan.
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3.4 National RE Policy 2006

Pakistan has a tremendous renewable energy potential. Ministry of Water and Power in
2006 published RE Policy which encourages the deployment of wind, solar, hydro and
biomass projects. The policy provides the detailed process and guidelines for de\feiepment
of RE project in Pakistan. Salient feature of 2006 RE policy are as follow:

i. It invites Investment from the private sector for following categories of
proposals: a. Independent power projects, or IPPs (for sale of power to the
grid only) b. Captive cum grid spillover power projects. {i.e., for self-use and
sale to utility) ¢. Captive power projects {i.e., for self or dedicated use) d.
Isclated grid power projects (i.e., small, stand-alone)

ii. Except for Category (a) above, thess projects will not require any LOI,
LOS, or [A from the Government.

iti. Electricity purchase by NTDC/CPFA from qualifying renewable energy-
based genegration projects has been made mandatory.

iv. It permits an investor to generate electricity based on renewable
resources at one location and receive an eguivalent amount for own use
elsewhere on the grid at the investor's own cost of generation plus
fransmission charges (wheeling).

v. It allows net metering and billing so that a producer can sell surpius
electricity at one time and receive electricity from the grid at another time
and settle accounts on net basis. This will directly benefit the economics of
small scale, dispersed generation and optimize capacity utilization of
installed systems.

vi. It delicenses and deregulates small scale power production through
renewable resources (up to 5 MW for hydro and 1 MW for net metered sales)
to reduce the transaction costs for such investments. This will be
particidarly bensficial for micro, mini and small hydro as well as solar-
based electricity production.

vil. It lays down-simplified and transparent principles of tariff determination.

viii. In insulates the investor from resource variability risk, which is
allocated to the power purchaser.,

ix. It facilitates projects to obtain carbon credits for avoided greenhouse
gas emissions, helping improve financial returns and reduging per unit
costs for the purchaser,

Table 7 showing salient features of RE Policy 2006
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These guidelines are in line with the Government's open door policy for inviting private

investment into the country.”

Policy.

The brief of development process is as follows:

Projects with Govt. PPA are developed under same RE

8.MO, OaM Typical Allowance
(Days)
1 Submission of proposal on raw site by sponsors -
2 Review of proposal and qualification of sponsors by 30
AEDB/Provincial/AJK Agency
3 Posting of Bank Guaraniee by sponsors 15
4 Issuance of Letter of Intent (Lol) by 7
AEDB/Provincial/AJK Agency
5 Initial ime allowed to carry out feasibility study and Based on schadule
term of the Lol. submitted by IPP, subject
o maximum of 18 months
& Tariff negotiations with power purchaser and 80
approval of tariff by NEPRA (the time can be
significantly reduced if up-front tariff is accepted by
tPP)
7 Submission of Performance Guaranies by sponsors 15
upon approval of tariff by NEPRA
8 lssuance of Lo8 by AEDB/Provincial/AJK Agency 7
9 Financial close 365
Table 8 project development process as per policy 2006
Note:

L.O1 to proposed solar farm development was awarded by Balochistan Power Development
Board. Hence project will be developed under Balochistan Power Generation Policy 2007.
1.O! copy attached here as Annexure L.
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4. Deskiop based Environmental and Social Impact Assessment

As per Environmental Protection Agency Regulation 2000, Energy project below 50MW
AC will require an Initial Environmental Examination (IEE). As per regulation all the
developments that require IEE or EIA are categorized into two types Schedule | and
Bchedule I developments, The energy project (hydro generation) above B0MW require an
EIA and energy project (hydre generation) below 50MW will require an IEE. As per
Schedule | development, an Initial Environmental Examination (EE) will need to be carried
out to demonstrate that the impact on the environment and local communities is
acceptable and that the Project complies with national environmentai laws and regulations.
The proposed solar plant will require an IEE which shall be carried out by an environment
expert and the IEE study approval shall become part of this Feasibility Study as Annexure
L.

if the Project require at any stage, international financing than it will nheed to demonstrate
compliance with the requirements of International Financing Institutions, such ag
Development Agencies and Banks. This is generally achieved by following the
International Finance Corporation's (IFC) Performance Standards on Social and
Environmental Sustainability, and Industry Sector Guidelines. The standards relate to
various elements of social and environmental assessment and management, summarized
as follows:

Performance Standard 1- Assessment and Management of Environmental
and Social Risks and Impacts

Performance Standard 2 Labor and Working Conditions

Performance Standard 3 Resource Efficiency and Pollution Prevention
Performance Standard 4 Community Health, Safety, and Security
Performance Standard § Land Acquisition and Involuntary Resettlement

Performance Standard €6 Biodiversity Conservation and Sustainable
Management of Living Natural Resources

Performance Standard 7 Indigenous Peoples

Performance Standard 8 Cultural Heritage

The IFC Performance Standards are reinforced by the Equator Principles (EPs), a credit
risk management framework for determining, assessing and managing environmental and
social risk in Project Finance transactions. As Lenders for this type of project are generally
Equator Principles Financial Institutions (EPFls). It is likely that adherence to these
Principles will be required.
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A gap analysis between the IEE produced for the Project and compliance with the IFC
Standards and EPs would identify additional issues that should be addressed o reduce
risk to the project and to help safequard the project against any environmental and social
uncertainties. This analysis will produce an Environmental and Social Action Plan (ESAP).
Listing actions are required to meet the various standards

These actions would form part of a Condition Precedent issued by the lender and can be
addressed as financing proceeds. Thus, incorporating these standards is unlikely to result
in delays to the project or prohibitive costs.

The principal impacts of a solar development are dictated by the specific nature of the site,
and usually limited to the following key impacts and issues:

landscape and visual impact
Ecological impact
Hydrological impact

change in land use
‘construction impacts
employment opportunities

¢ & © o % ¢

4.1  Environment

Solar farm development is temporary development in nature, and has minimal impact on
surrounding. The solar panels are passive in nature and do not generate any harmful
emissions. Almost 0,75m high from the front and 2.5m high from the back, make the
vegetation grow well and sheep grazing is easily possible. Solar farm generates electricity
by using the solar irradiations and don’t require fossil fuel for most of its operation, which
makes it zero carbon development. In addition, the production of electricity from a
renewable source will make a significant contribution to reductions in Greenhouse Gases
(GHG) emissions over the lifetime of the Project. The solar farm will have energy
generating capacity of approximately 50 MW and will generate enough fow carbon
renewable electricity to meet the demands of more than 31374 homes a year.

Solar Project Generation in MWhr = 2162*62.2 = 134, 476.4
Combined Margin Emission Factor gna, om, y = 0.6343 tCO2/MWh.

Carbon Emissions savings = Solar Project Generation X Combined Margin Emission
Factor gig. cm, y

= 134, 476.4 MWhr X 0.6343 {CO2 / MWh
= 85298.3805 tCO2
The principal environmental and social aspects identified as part of our early cbserVatians

are outlined below for the proposed project site, with a brief statement regarding possible
mitigations that have been identified at this early stage.
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4.2 Ecological Impact

The proposed solar farm sife is not a prime agricultural land and don’t have any record of
threatened flora and fauna. Not @ single endangered tree species has been found over the
site, only the Native bushes are present on distant focations.

The site has mainly perforated rocky strata at and below the surface, which is not suitable
for a quality green cover.

4.2.1 Flora

The flora of the area is governed by the type of soil and the amount of moisture available.
As it is an open uninhabited area, so no particular flora is present. Only some bushes are
present at the project site. The project site itself is a barren land but the natural vegetation
around the site is comprised of few scattered bushes and trees.

4.2.2 Fauna

The wildlife in the area has been affected by colonization of the area and many wild life
species have either diminished or vanished. Most of the domestic fauna are in the vicinity
of the Project Site. Terrestrial fauna of the area includes cats, jackals and dogs. Domestic
animals like cow, buffalo, goats, sheep, donkey and horses are also found, The bird
community, found in the area, includes variety of residential birds such as sparrows,
crows, parrots etc. Small squirrels, rats and snakes are also found in the area.

4.3 Cultural Heritage

The site is in Gwadar Balochistan and mostly has desolated land use in the surrounding.
The site doesn’t have any other historic building in the surrounding, Hence site setting will
not be affected by the development of solar farm and history of land use of the site shows
that site is free from any kind of archeological findings. The deskiop assessment clearly
demonstrates that the solar farm will not have any cultural or heritage impact,

4.4 Landscape and Visual

The site and surrounding area are characterized by an overall flat topography, with no
elevated areas in the vicinity to give significant views of the development. The closest
settlement to the propesed site is a residential area in south west direction of the Gwadar
power plant. The closest settlement near 1o the solar site is located almost 3.5km away
from the site in south west direction, called Barambah. Being located closer o the site, the
residential area is located at low elevation and because of distance from solar plant, if is
highly likely that residents will overlook the site. The undulating nature of the topography
will screen the site from any potential views. As the only residence located near the site is
in the south west direction, and due fo topography the site will be naturally screened,
hence there will not be any Glint and Glare impacts. The landscape character of the area
is not ouistanding and bhas been designated as Bare Area of in Landscape
Characterization Map of the Country. Hence development of solar farm will not deteriorate
the surrounding environment and landscape. With proper landscaping plan, the existing
character of the area can be strengthened,
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4.5 Site Land Use

Prior to development of solar farm, the site was predominantly of infertile character without
having any quality agricultural activity, The development of solar farm will not result in the
change of use, as site existing use is desolated land. Thus, there will be no loss of existing
agricultural land or displacement of any users of the land. The installation of the solar
power plant would provide income from a site which was previously unused and non-
productive,

4.6 Hydrology and Water Use

The major surface water source in the area is nearby rain water reservoir. The primary
source of water provided at site is though tankers. Water is obtained from tube wells,
canals and underground sources. For the proposed site, contract with local supplier is
already in place. However, for drinking purpose, filtrated water is used through filtration
plant.

The major sources of the groundwater in the area are hand pumps, pressure pumps and
tube wells. The main source of drinking water in the area is groundwater, which is pumped
through hand pumps, pressure pumps and tube wells. The ground water recharge will not
be affected, as only 40% of the site area will be covered with solar panels and mounting
structure will not cause any stoppage of water during any event of recharge.

4,7 Transport and Access

e  National Highway 10 / Makran Coastal Highway is the main artery and primary road
through which site will be accessed. Makran Coastal Highway is a single carriage way
road for two-way traffic. The road width is sufficient to cater the heavy traffic vehicles.

Road types
Frimary = NH10
Secondary = Access track that will be constructed after ground breaking

The current development of solar farm will only generate the traffic during the construction
period which will last for six months’ maximum, During the operation, the only small LTVs
-will be carrving out the maintenance jobs. After construction HTVs will visit the site in case
of replacement of major part / equipment like inverter, which ususlly happens for once
during whole project life.

4.8 Waste Management

To reduce the waste generated from the construction of the development there will be
waste recycling and re-using initiatives in place. Two waste containers will be on site; one
for the recycling of paper and cardboard, and the other for the recycling of wood. Several
containers will be needed during the installation to store panels as they are constructed.
Earthwork materials arigsing from the construction process will be stored and re-used on
site. It should be noted these quantities wilt be minimal. This will avoid the need to import
and export material. To minimize damage to soil structure all top and sub soil will be
handled and stored carefully. It should be noted these quantities will be minimal, 8ite office
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waste will be collected in separate bins fo allow for recycling. Recycling bins will allow for
cansg, botlle and paper. Paint spray cans, used for surveying, will be logged when issued
so that it can be ensured all are disposed of properly. Wastewater from the portable toilets
and washing facilities will be discharged into sealed containment systems and disposed of
by licensed contractors.

4,9  Social

The solar project should also place emphasis on Corporate Social Responsibility. Targets
and commitments should be made with regards to issues such as local spend for both the
construction .and the operation phases, as well as commiiment to a community trust,
targeting further priority issues such as education or training projects.

The land on the proposed site is not currently occupied by any tenant farmers and, being
located within the existing power plant security perimeter, is not in unofficial use by any of
the local population. No physical or economic displacement will therefore result from the
development.

4.10 Environmental and Social Management

4.10.1  Impact Assessment

Solar PV plants are not currently clearly classified in either Schedule | or Schedule Il of the
~ reviewed section 33 of the Pakistan Environmental Protection Act, 1997 (XXXIV of 1997).
However, the development of the proposed Project is very unlikely to cause any negative
effect on the surrounding environment and as the project size is less than 50M AC
therefore it may be assumed that the Project falls within the Schedule 1 for which only the
IEE is required as part of the planning and approval process.

The [EE provides a description of the environmental and social setting of the development,
an assessment of potential impacts and recommendations for mitigation measures,

4.10.2 Environmental Management Plan

Although it is expected that the Project will be established using local financing, we
recommend compliance with IFC Performance Standards which are considered industry
best practice and demonstrate ongoing and responsive management of all potential social
and environmental impacts throughout both construction and operational phases, in line
with the principles already established at ibvogt other power plant. A key requirement in
this regard is the provision of an Environmental Management Plan (EMP). The EMP for
the solar project is set out in Section 8 of the IEE, describing mitigation and management
measuras for the development and allocating responsibilities for the measures proposed.
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4.10.3 Stakeholder Engagement Plan

Stakeholder engagement is an essential element of a robust environmental and social
assessment and is a key lender requirement, e.g. Principle 5 Stakeholder Engagement, of
the Equator Principles, and IFC Good Practice Handbook for Stakeholder Engagement.
The general stakeholder process is as follows:

» To identify people or communities that are or could be affected by the project, as well
as other interested parties

s To ensure that such stakeholders are appropriately engaged on environmental and
social issues that could potentially affect them through a process of information
disclosure and meaningful consultation

¢ To maintain a constructive relationship with stakeholders on an ongoing basis through
meaningful engagement during project implementation

|
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5. Design and Access Statement

The Design and Access Statement will describe the various design elements of the
proposed development in terms of use, amount, layout, scale, and appearance. It has
demonstrated that the proposal has been designed in accordance with industry best
practice and with the principle of good design in mind.

From the site visit it can be assumed that the soil is rammable although the presences
of stones may hinder these works. A thorough geotechnical study has been carried out
which shows that ramming of profiles is possible, which makes the site feasible for
development of solar farms.

5.1 Introduction

This Design and Access Statement (DAS) bas been prepared by ibvogt GmbH to
assess the feasibility for the proposed solar farm with an installed capacity of 50 MW
AC ~ 62.2 MW DC at the Gwadar site in Balochistan, Pakistan and forms an integral
part of the feasibility study. The solar farm is intended to operate as Grid connected
generation facility which will sell electricity to National Grid through an EPA.
Specifically, ibvogt intends to develop a solar power plant located on the premises
owned by the project SPV.

During the preparation of this DAS, ibvogt has leveraged decades of expertise in
designing, constructing, operating and maintaining utility-scale solar power plants
across the globe, Several key experts within the ibvogt team were involved in the
y design process to develop the best and most optimal outcome for Gwadar Solar Farm,

This DAS encompasses the design factors, issues and decisions that should be
considered for any solar farm, including the design layout, type and number of
components, positioning, soil and material attributes, etc.

It should be noted that this DAS should be read in conjunction with both the
accompanying Planning Policy Statement, which establishes the plans for the design
of the application proposal, and the supporting environmental report, which considers
any potential impacts on ecology, landscape and aesthetics, transport and flood risk,
among others.

5.2 Site Location

Site is located in District Gwadar. The word Gwadar is derived from Balochi words
‘Gwa’ and ‘dar’, which means the door of air. Gwadar was purchased from Oman in
1958 by Pakistan. It was given the status of district in 1977, It consists of four
tehsils namely, Gwadar, Jiwani, Ormara and Pasni. The district headquarter is
located at Gwadar city. It is home to Baloch tribes and Balochi is the main language
spoken here. The climate is hot and humid. The district mainly produces lentil,
vegetables and fodder. Major fruits include dates, papaya, coconut and chickoo. It
has major deposits of limestone, bajri sand, rock salt, ordinary stone and sulphur,
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Fig 27 showing location of Gwadar solar farm
5.3 Transport and Site Access

Specifically, the project site is located on a very busy Makran Coastal Highway also
know as the National Highway 10. Site is easily accessible from the National
Highway 10 and a track will he constructed after the ground breaking which will be
used during construction of the solar farm,

y = The track will be converted into a small concrete road during the construction,
which will be used later during the operation and maintenance stage.

Road types Primary = Makran Coastal Highway / NH10

Secondary = Access track already present on the site

Gwadar can be accessed from two directions. From Quetta, via N25, N85, M8 and
finally NH10. The other route which will be used by conduction vehicles during
construction is from Karachi to Gwadar via N25 and finally to N10.

This route is more direct and most of the foreign equipment will be brought to the
site through Karachi International port, until Gwadar port is fully operational,

Transportation Study attached as Annexure A to the Feasibility Study. Provides in
depth information about movement of HTV's from Port Qasim to project site,
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Fig 28 showing connectivity of the site through National Highway 10.

Fig 29 showing the existing road to access the site.

54 Proposed Development and Design Principles

With every solar farm project development, ibvogt follows a proven methodology to render
the best design solutions. Extensive experience has made these design approaches and
processes more effective and efficient over the years. As Per the methodology, the
development and design principles are based on:

Physical opportunities and constraints the site provides;
Material and labor needs of the development itself;
Policy context relevant to the development of the site, and;
Technical input and criteria from local consuliants.

2 & &
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in addition, from its extensive track record, ibvogt is committed to established international
standards and norms applicable in the industry, including [EC as well as local standards.
For example, some notable IEC standards in the past have included “IEC 61557
Photovoltaic  (FPV) module safety qualfication” and “IEC 62446: Grid connected
photovoltaic systems - Minimum requirements for system documentation, commissioning
tests and inspection.”

The key considerations and constraints as well as opportunities are outlined below.
Key Congiderations and Constraints
The design must consider:

¢ Any potential archeological assets, wildlife habitats, precious resources or minerals
at the site. The input provided by Environmental Consultants confirms that the site
is not home to any protected wildlife or trees and is not subject to minerals or
mining rights, archaeology finding, any local or national designation as a national
park or areas of any special scientific interest, nor any special ecological features.

¢ [Physical characteristics of the site, such as the field boundary, slopes, efc.
Following the site visit and GIE analysis, the topography of the land at the site
seems 1o be relatively flat with minimal, gradual sloping, which are not enough to
significantly affect the filting and positioning of the modules.

o Shading form nearby Trees and heighted feature. Solar power plants are prone to
s higher risk of losses due to shading, which can be mitigated or completely avoided
through careful planning and design. Following a thorough analysis and software
simulation, the engineering team at ibvogt has determined an optimal placement of
the racks af sufficient distances away from every tree to avoid shading effects.

L Flgure mg 13 ’{t;:a‘ l n
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Module soiling and cleaning. Given the dusty and windy climate of the site, soiling
and cleaning of the modules requires an in-depth analysis, From projects
developed in the Middle BEastern deserts, ibvogt already has experience in soiling
and cleaning marginal cost and benefit calculations, where the actual and monetary
values of the yield reduction due to soiling and infrequent cleaning are compared to
cost of cleaning the modules. Module cleaning, whether manual or using robots,
also requires wafer, which is a scarce resource in the area. But Gwadar solar farm
site will require a tube well on the site and its water will be used for cleaning of
panels, The salinity of water is low which means there will be no salt deposits on
the solar panels after cleaning.

-Ramming, drilling or blasting of the ground. The project area is part of the Makran

Coast which is located in stretches from lran to Lasbela in Southern Pakistan.
Makran Coastal Range is a low level mountainous range existing on the Makran
Coast. The rocks of this range are predominantly sedimentary i.e. limestone
silt/sandstone and shales, The project area is also surrounded by low Level
mountain and rock/hard strata is observed from almost the top {0 a maximum depth
of 2.70m. The top soil is sandy Silt and rock type is Sand/Siltslone. Refusal is
considerad when 50 blows of hammer failed to penetrate 10cm at any point.
Chemical test reveal aggressive nature and special requirement for cement
concrete in contact with soil will be required. Geo tech results shows majority of site
is rammable, which drilling might be required is some areas.

Figure 31 showing Geo Tech, test location points.
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Since the sulphate and chlorides are both above the permissible mit therefore
Type || Moderate Sulphate Resisting Cement / Tri-calcium. Aluminates between5%
to 8% is recommended for all foundation work.The Gwadar area is situated in
seismic Zone 3 as per building Code of Pakistan (Seismic Provisions -2007). This
corresponds to peak Horizontal Acceleration of 0.24 fo 0.32g, as such it requires
special consideration in designing of foundation (Detalls of Seismic Data attached
as Annexure H), Groundwater level was not encountered in any pit or LPT. Details
of the test summary is appended to this report Attached as Annex H.

55 Opportunities
On a broader level, the solar farm present advantages and opportunities for positive

impact, namely:
Contribution to national renewable energy and climate change targets;

o

s The delivery of renewable energy at a local level;

s A positive contribution to the economic development and diversification of the area;

s Use of underutilized barren land;

¢ Sunlight intensity levels - the site is well located geographically for relatively high
solar irradiation and flat terrain that is free of any buildings or mountain ranges that
could cause shadowing;

« Relatively good road access from the east, west and south, as mentioned above;

¢ The site is not historically protected or environmentally sensitive, as described
within the EIA Regulations;

e Area requirements - the site provides enough land to accommodate a 50 MW AC
solar farm, and;

4 e The site is available for the enlire lifetime of the proposed scheme (designed

operational life span is 25 years).

5.6 Design Solution

As evidenced by the company’s extensive portfolio of solar power plants, ibvogt's vast
EPC and O&M track record serves as a robust indicator of the success and reliability of
the design solutions and the comprehensive in-house expertise of the project development
teamns. This section elaborates on some of the design solutions mentioned previously and
addresses important site requirements and local characteristics, specifically with respect to
the proposed use of the site; amount, scale and appearance of components; site layout;
location; materials requirements; and site access,

5.6.1 Proposed Use

As mentioned, the proposed development is for a ground-mounted solar farm. To ensure
an optimally operating solar farm and maximize yield and earnings, ibvogt offers its EPC
and Q&M expertise to design, build and operate the solar farm as per proposed site
layout. The solar farm will have energy generating capacity of approximately 50 MW AC
and will generate enough low carbon renewable electricity 1o meet the demands of more
than 31374 homes a year. The Carbon emissions saving calculations has been carried out
and are as follows:

Solar Project Generation in MWhr = 2162%62.2 = 134, 476 4
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Combined Margin Emission Factor gud, om,y = 0.6343 tCO2e/MWh.

Carbon Emissions savings = Solar Project Generation X Combined Margin Emission
Factor gid, oM, y

= 134, 476.4 MWhr X 0.6343 tCOz / MWh
= §5298.3805 tCO2

The solar farm is proposed for a standard operational lifetime (approximately 28 years),
after which the associated equipment can be removed from the site and the land would be
restored to its original condition.

Amount, Scale and Appearance of Components

The attributes of key components are as follows:

s Modules: out of the top technologies and brands, monocrystalline bifacial panels
have been selected to generate a combined AC capacity of 50 MW. An important
point is availability, which can determine the success and speed of the project
during construction. As an established leader in the industry, ibvogt has prominent
relationships with top module manufacturers, facilitating the procurement process.

« Module Dimensions: The dimensions of the selected panel would be in the range
of 1,99 m x 0.99m x 0.40m. As part of an optimal arrangement that minimizes near
shading, the mounted height of the panels should be no higher than 3 m above
ground level and, at the lower end, at least 800 mm above ground level. The glass
coated panels are coated to maximize daylight absorption, and thus minimize glare
potential.

Mounting Frames:

The solar panels will be oriented towards east
and west on metal mounting rack frames by
using Sun fracking technology. Each rack is
designed with 2 panels in portrait arrangement
and 21 modules in table. To capture maximum
direct irradiation, the mounting frames will
adjust its angle of between 0-60 degrees from
the horizontal, Rest the solar array will be able
move 80 degrees from horizontal either way,

east or west. Posts and beams of the
supporting structure are made from galvanized
steel or aluminum. The design is based on a
detailed structural calculation tool developed in-house by ibvogt.

Figure 32 showing side elevation of mounting structure for Single
Axis trackers
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« Moduale Tilt: in past projects, ibvogt has conducted in-depth analyses on projects
across the globe on the applicability of fixed tilt, seasonal tilt and tracking systems.
Building upon this extensive track record, ibvogt has compared the financial and
technical implications based on a preliminary analysis for each of the approaches
for the solar farm site. Due to drop in the equipment prices and will higher yield
output, Single — Axis tracker is the best solution for markets with low Feed in Tariff.
The module Tilt usually varies between the 15-30 Degrees in different regions
depending on angie of the sun. For Gwadar development the tilt angle will be
adjusted automatically between 0-60 degrees depending of sun angle.

-! Crogs Secfion.
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Figure 33 showing generic, side elevation of solar array and front elevation of solar
array

¢ Nounting Piles: as the main supporting structure for the modules, piles serve a
very important role and must be fixed properly. Piles can be driven but, ramming
depth should base on a more detailed analysis of the soil at the site. The
mounting frame piles are typically driven approximately 1.5 m into the ground
and, contrary to other developments, no concrete foundations are required. At
the end of their operational life, when the site is decommissioned, the piles are
simply removed from the ground, leaving negligible ground disturbance.
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e MV / Customer Substations (Inverter/Transformer). the solar panels
generate DC (direct current) electricity and require an inverter to convert DC into
AC (alternating current) for injection inlo the grid. The proposed solar farm will
use central inverter stations like most standard solar farms. These inverter
stations will also include a medium voltage (MV) switchgear and transformer
container, typically with an oil pit. The proposed site layout contains thirteen
inverter fransformer stations, which will be housed in an ISO 40" container cabin
measuring approximately 2.59 m high x 12,19 m loeng x 2.44 m wide. One
customer substation will be needed, with a similar specification fo the MV
substations, to combine all the electricity before it passes through to the DNO
{grid operator) substation and the national grid. Besides a container solution, an
outdoor solution is also possible, where the transformers will be allowed o
dissipate heat in an open atmosphere. Appropriate protection for the junction
boxes will be included. Further information on typical inverterftransformer
stations, such as infernal mechanisms, performance and material, can be found
in the example datasheet provided in Annexure C.
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Figure 34 showing typical inverter and transformer station

+ Substation (D8O): a substation is required on every solar farm site as it is the
point of connection from where the electricity flows into the grid network via the
connection cable. The substation houses the switchgear which acts as a safety
mechanism to protect the solar farm from any fault in the grid and vice versa, It
automatically disconnects the electrical circuits if there is a fauit in the system.
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Appropriate earthing and lightning protection systems
will be developed during the engineering phase of the
project. Solar farm will be conencled to National Grid
through a 132KV connection with N-1 contigency. More
details of Grid interconection has been discussed in
Chapter 6 of the feasibility study.

Figure 35 showing SLD of 132KV grid station

o Communications Pole: a communications pole will be o | %”ﬁ@"
installed on site so that the solar farm can be remotely e
monitored by technical operations and maintenance :
staff. Additional provisions, such as a very small ""wr[%}---i'
aperture terminal (VBAT) system, tele protection and - Lo
communication through a Digital Power Line Carrier I i
(DPLC) system, can be included. i3

e Spares Building: a small storage/spares building will B el
be installed to allow the safe storage of spare parts e
required from time to time as well as other maintenance equipment.

e Perimeter Fence: a perimeter fence must be installed to prevent wild or large
animals from entering the site and damaging the panels and equipment.
Additionally, it is required for security purposes to prevent vandalism and
unauthorized access as well as for health and safety reasons to ensure no
unauthorized personnel can access the onsite equipment.

e

Figure 36 showing typical fence drawing

o  Security Cameras: to monitor the site and prevent any unauthorized access
motion sensor CCTV cameras will be installed along the site boundary. The CCIV
cameras will be mounted on poles approximately 4 m in height, Additionally,
although the cameras use infrared technology, lighting will be required according to
WTG specifications.
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Figure 37 showing typical security camera drawing

e Temporary Construction Compound: a temporary construction compound or
area is proposed towards the south-western end of the site. This will enable ease of
access for construction staff and provide a suitable location for loading and

unioading of construction materials. This area will be in temporary use whilst the
solar farm is being constructed.
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Figure 38 showing typical 1SO 40’ container
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¢ Access and Site Tracks: The development will be connected to the public road
network via the existing access road, Existing access tracks on site will be used
during construction and operation with some additional sand and gravel tracks
installed off the existing access tracks to allow easy access for construction,
o operation and maintenance.
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Figure 39 showing typical section of access and site tracks

5.6.2 Layout

During the design period, the layout of any solar farm is extremely important to ensure the
most efficient use of the land available and prevent any unnecessary impacts on the
landscape. It is also important to ensure that no shading occurs on the solar arrays so that
they can produce as much electricity as possible from the daylight they receive. The
proposed layout has been prepared by ibvogt's in-house technical team and has taken
account of all features on site, such as wind turbines and overhead lines. More details are
presented in the section on “Yield Assessment”.

The total area of the site is 82.5 hectares / 202 Acres. Almost 40% of this area will be
covered with the proposed solar panels. The remainder of the site will remain as steppe
apart from some sand and gravel fracks that will be laid on site as shown on the site
layout. The layout in high-resolution can be found in Annexure A,
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aé Figure 40 showing PV solar farm layout plan
5.6.3 Location

The location of the proposed solar farm has been influenced by several factors. The most
important being the need to find a suitable location fo support the maximum irradiation
potential of the sun. Accordingly, a clear view south, south-facing or a flat site with minimal
shadowing are usually considered ideal locations. An available point of connection to the
electricity distribution network is also of prime importance, while also satisfying other
technical and planning criteria for solar farms.

5.6.4 Construction Access

The site will be accessed from the road as shown on the accompanying Site Layout. A
new gate entrance will be installed. The area already consists of a firm surface suitable for
vehicles entering the site. The site access point has the benefit of being located along a
straight stretch of road ensuring excellent sight visibility. During the operational period of
the proposed solar farm, low levels of traffic will be generated from the following activities;

» Operations and maintenance staff will visit the site a couple of times a month in a
transit van or a 4 x 4 type vehicle;
e Vigits per year to clean the panels, which will involve trucking in water.
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Occasional tours of the solar farm may be facilitated for educational purposes once it is
fully operational. Decommissioning of the site will broadly reflect the same traffic levels
experienced during the construction period.

5.7 Construction Phase

A maximum of up to 150-400 construction workers are anficipated to be on site during
peak fimes during the construction period. A temporary construction compound will be
provided on the site. This will also act as a storage area, parking for contractors and
turning for heavy-duty vehicles. A comprehensive construction plan will be prepared
before the start of construction. Typically, the construction plan would last up to 34 weeks
in total, limited to specific hours by planning condition with limited working at weekends,

The first stage comprising preparation and installation works will take around five months.
On completion, there would be a further month of testing and commissioning prior o the
development becoming fully operational. A typical sequence of construction works is as
follows:

Field survey/setting out

Preliminary earth works

Onsite trenching and cable laying
Piling to support framework

Erection of support framework

Panel instaliation

Electrical Installation

Construction of transformer buildings
Connection of inverters

Security fencing

Security installation/communication system
Site remedial works and completion
Off-site trenching and cabling
Testing and commigsioning

$ @ & & &« & & ¢ & ¢ © £ €& @

Traffic to the site following the completion of the development will be on an intermittent
basis, and should not impact on the conditions of local roads and lanes. Movement of dust
during construction will be mitigated via regular module cleaning, as necessary.

65§ 5 ag T



Gwadar Feasibility Study

6. Grid Connection
6.1 Current Installation

The 132kV Gwadar and Pasni Grid —
Station are located In  Gwadar, -
~ Balochistan. The Gwadar grid station is ——
currently equipped with one 10/13MVA, ) e
one 20/26MVA and one A40MVA
(ONAN/ONAF) power Transformer and
Pasni grid station is currently equipped
with one 10/13MVA  (ONAN/ONAF)
power Transformer. The general single
line diagram of similar grid station is
also shown in the figure 41, QESCO is
solely responsible for maintenance,
extension, augmentation and up- gy
gradation of subject grid station. The
132kV Gwadar grid station is feeding ety [RE
from double transmission line of 132kV '
Gwadar Coal PP grid station and
132kV Pasni grid station is feeding
from ginge transmission line of 132kV =
Gwadar grid station and another single
fransmission line of 132kV Gwadar i

. Industrial. An initial survey was carried TRANSE L |
Y out to determine capacity of 132kV

Gwadar-Pasni Transmission line and
for interconnection of S50MW  solar !
power plant site that is located at a I T
distance of approx. 18km away from A
Gwadar grid station and 103km away
from Pasni grid station,

13203 Bus
oL

I o

A4kv BUS

Figure 41 — SLD of 132kV Grid Station.
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6.2 PV plant MV system

As per the Plant SLD, the PV plant will consist of 20 inverters having 2500kVA capacity
gach with following 0.4/33kV and 33/132kV transformer, fo accumulate all available power
from PV panels to 33kV bus bar. A XLPE insulated 400mm? AL cable will be used to
cannect the output of 0.4/33kV transformer to main 33kV bus bar to avoid losses, Each
inverter of model SG2500-HV make Sungrow is connected with approx. 309 strings, each
string having 8652 modules. Each module is having a capability of peak power is 360WWp.
Furthermore, the 0.4/33kV, 2500kVA transformer is connected with each inverter. The
arrangement scheme of the inverters is;

e 7 inverters 0.4/33kV are connected in series through cable with 33kV bus bar.
= 7 inverters 0.4/33kV are connected in series through cable with 33kV bus bar.
o 6 inverters 0.4/33kV are connected in series through cable with 33kV bus bar.

From 33kV bus bar ali available power will be accumulated to 132kV bus bar with two
transformers of 55MVA each,

The detailed block level modeling is shown in figure 42 below.

i,

=
T

H [ =
[ e i

Figure 42 — Single Line Diagram (SLD) for 50MW Solar Power Plant

The maximum gross installed DC power is 62,233.92kW,, The net power (AC) will be 50MW,
whereas the auxiliary load will be 3000kW approx. As according fo CPPA Renewable
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guidelines if power that is to be evacuated is greater than 12.5MW then interconnection
would be at 132kV voltage level.

Furthermore, the PV panels are also equipped with single axis tracker having a range of
+/- 60.3° to track maximum available power from sun. the detailed layout plan of PV
panels with single axis fracker is shown in figure 43,

i SR
AR st o
a1 Nk uwx&w:r:-

S sttt sttt b st

)

Figure 43 — Module Array Layout Tracker
6.3 Grid connection of solar plant

During the site visil, only one suitable, economical possibility of interconnection was -
discussed. From an engineering perspective, the possible interconnection is described
below:

¢ Connection of the 132kV bus of PV plant will be connected by making an InfQOut on
132kV CAIRO single circuit between Gwadar-Pasni grid station with a fead length of
0.5km.

s In N-1, one (01 Nos.) conductor will serve the purpose to ensure reliability of power
from 50 MW solar power plant.

With interconnection of subject power plant, the key considerations must be

¢« That MVAR compensation if needed, to meet grid code requirement then Reactor
bank will be installed,
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o That the Quality of power not to be compromised means very much less THD level.
Therefore, a detailed load flow, PQ capability and dynamic study would be conducted.
e That the intarconnection arrangement must adhere to the local norms and standards.

Furthermore, the stringing of 33kV transmission lines on CAIRO conductor is not so much
expensive. The general topology along with protection scheme, interconnection of 50MW
solar plant with existing 132kV Gwadar-Pasni grid station is hereby shown in figure 44.

12KV Lag
IIHQ_.-;«‘_‘}:
kit ES "%‘

3 K“ Lwetio
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TRANBE 1 L

062 Nos- 132kV T/Liaés foil
Intergonndetion. of SONW
oo SolorPower Plant
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Figure 44 ~ General Interconnection Topology of 50MW Solar Power Plant with 132kV
Gwadar-Pasni Grid Stations through 01 No. each 132kV T/L.
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7. Energy Yield Assessment

A solar cell is the smallest semiconductor element within a PV module to perform the
immediate conversion of sunlight into electrical energy by the photovoltaic effect.
Depending on the employed technology, the degree of efficiency amounts up to 18%-20%.
This value seems to be quite low, but the free supply of primary energy (solar radiation)
and the corresponding absence of power dissipation in the conventional sense should be
taken into consideration. By using appropriate technology, such as inverters, the direct
current generated by the solar modules is converted into alternating current that can be
fed into the public power supply.

The conversion info alternating current implicates losses depending on the PV system
configuration, the choice of components and to a minor degree on the local site conditions.
If these losses are idenfified and evaluated, the system operation quality - the
performance ratio (PR) ~ can be ascertained.

The PR is stated as percent and describes the relationship between the actual and
theoretical energy oufputs of the Solar farm considering module efficiency.

PR = energy vield / (unshaded annual irradiation on array surface * module efficiency as
per STC)

PR = 100 x [ Fag

Errradiation XA array>sre
E ac = energy coming from the inverter in kWh
E wradiation = unshaded irradiation at module level in kWh
A aray = total surface of all solar modules inm?
1 st = module efficiency at 8TC

The module efficiency, in contrast to the cell efficiency, considers the gross module
surface and can be calculated as follows:

narec = i Produle
‘AModute X1000

7.1 System Operation Quality / Performance Ratio

A fundamental step in understanding this important guality criterion is the expianation of
the typical loss factors affecting the energy vield with different weights. In every simulation
step, all described aspects have an hourly impact on the overall result.
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7.2 lrradiation gain by inclination of modules

In non-equatorial zones, the degree of irradiation at module level can be improved by the
inclination of modules southwards (northern hemisphere) or northwards (southern
hemisphere) against the horizontal. When reaching a normal module inclination angle of
25-30 degrees, the frradiation gain can amount up to 13-15% in temperate zones. It is
expressed by the surface factor F(A) ~ 1,13 — 1,15, The inclination angle causes an
additional irradiation because the ground reflects the light onto the modules. This reflection
on different soil types is expressed by the Albedo Factor, There are empirical values for
different soil surfaces. For example, the solar reflectance of grassland and cropland is
about 20%. The effect on the energy vield is relatively low but, even so, is considered in
the vield simulations. The product of irradiated amount of energy at module level and
module efficiency (not cell efficiency, which is higher) is the basis for the initial value for
the PR calculation and is defined to be 100%.

7.3 Description of types of technical losses:
7.3.1 Technical losses because of shading

If there are objects in the immediate environment of the planned solar farm causing
shading of the solar generator, these shadings can be considered and simulated
previously within a shading analysis. A distinction is made between “horizon shading” and
“nearby shading”.

Horizon shading causes a shading effect which has a permanent impact on the entire
generator field. The simulation considers this effect by adjusting the horizon line. Objects
that are in a large distance to the modules, e.g. mountain ranges, are typical horizon
shadings. Such shadings always affect a larger module field, i.e. an array. The relatively
flat terrain at and around the Gwadar site allows for minimal consideration of horizon
shading effects.

Nearby shading has a temporally and spatially impact only on several parts of the
generator field. Other parts of the plant remain unaffected. Objects at close distance to the
modules act as cast shadows, e.g. power poles, trees but also row shading in large rack
mounted solar fields. The potential shading from existing 132KV Pyions at the site was
accounted for in the design.

Depending on the site conditions, these aspects are considered in the vield simulation,
7.3.2 Technical losses because of dirt
Dirt on the modules also causes shading effects which can change over time and

seasonally. This shading impact on the energy vield depends for example on the
surrounding landscape, cuitivation and precipitation. The impact can only be appraised

- and is based on experience values. Consequently, the uncertainty is high.

Then again, the degree of this shading effect is quite low and amounts fo 1-2% under
normal conditions. The Gwadar site is characterized by a relatively dusty and windy
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environment creating higher than normal soiling conditions. Thus, the shading effect from
soiling would potentially reach higher percentage amounts.

7.3.3 Technical losses because of part-load operation

The intensity of irradiation in solar plants changes during the year. The conversion into
electricity does not happen linearly to the changing irradiation conditions,

7.3.4 Technical losses because of temperature fluctuation

Ambient temperature and degree of imadiation have an influence on the cell temperature
and so.affect the energy conversion process. As per the defined STC value of 25° C, the
electrical power output decreases with higher cell temperature and increases with lower
cell temperature. The module model shows this characteristic by means of temperature
coefficients for current and voliage. The temperature ranges at the Gwadar site would
need to be accounted for,

7.3.5 Technical losses because of reflection

Inclined irradiation causes reflection of sunlight at the glass and cell surface, Although this
is a small effect, it is considered by an empirically determined factor: 1AM (Incidence Angle
Modifier). By defaull, the factor is set to 0.05. With the latest anti-reflective coating, a more
realistic factor of 0.04 is used as current industry standards.

7.3.6 Technical losses because of fluctuations in module performance

T Due to production reasons, the module performances are subject to slight fluctuations (see
data sheet, module performance ). Because of the different manufacturing technologies,
the module wiring to module strings causes the so-called mismatch effect. Further
information can be found for an example module data sheet in Appendix D.

7.3.7 Technical losses because of weathering and degradation

Changes in the energy vield because of weathering are not considered in the simulation.
Performance guarantees of the manufacturer and different practical results diverge a lot.
Former long-term study findings cannot be applied easily to modules produced with
today’'s manufacturing processes and product features. But it is assumed that today’s
processes and technologies lead to a higher module quality. The consideration of a
correction value for weathering / degradation is recommended for the overall result. To
varying degrees depending on the method used and frequency, cleaning of the modules
may contribute to the overall degradation of the modules over time,

7.3.8 Technical losses because of cable [osses

The whole wiring of the solar farm is subjected to cable losses due to the natural
resistance of conductors - the so-called ohmic resistance. Due to small-scaled plant
design and cable dimensioning for maximum performance, losses normally amount fo 1-
2%.
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7.3.9 Technical losses because of DC/AC inversion

The conversion of direct current into grid compatible alternating current entails inevitable
fosses. The conversion losses of the inverters vary according to the chosen inverter type
e.q. cenfral inverters, sting inverters, etc.

7.3.10  Technical losses because of transformation (transformer losses)

Transformer losses depend simultaneously on several parameters and thus, unfortunately,
cannot be simulated with precision. For this reason, depending on transformer qualily, the
performance ratio and the yields include a blanket value,

7.3.11  Technical losses because of self-consumption

Inverters (opsration, fans, heating, elc.), monitoring and security systems as well as
communication systems consume power. During energy production, the necessary power
is reducing the current output of the Solar farm.

7.3.12 Technical losses because of Light-Induced Degradation (LID)

LID or also called initial degradation is a potential slight power drop during the first few
days under solar radiation that can affect some solar cells. Manufacturers of crystailing
modules do not always consider potential LID effects in the power specifications on the
identification plate. If a manufacturer fails to take initial degradation into account in their
power classification this value is used to regard this effect within the simulation.

7.4 Configuration of the PV Generator and Irradiation

Within the solar farm, the solar modules are connected to strings. Most of these strings are
collected in DC distribution boxes and generator junction boxes, where they are connected
to the inverter. The result is a cascading structure.

7.5  Solar module

Standard 72 cell bifacial modules with a rated nominal power of 360Wp are used in the
design. The maximum open circuit voltage of the modules is at 1500V. Considering the
minimum temperatures at the site, 21 modules are connected in series to form a PV string.

7.6 Inverters

The solar farm is equipped with 3000 KVA central inverter systems inverters with a
nominal active power of 3000 kW. A Data sheet of Sungrow Inverters can be seen as
appendix C.

7.7 Mounting Structure

The plant design corresponds to a single axis tracking system. The titled axis is set at 0°
whereas the rotation of the mounting structure is limited between 0° to 60° either way east
or west.
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This provided for a balance between the irradiation received on the module plane and row
shading lnsses,

7.8 Technical losses considered for the energy vield simulation:
7.8.1 Technical losses because of shading

Shadings leading to losses due to nearby shading resul from the planned installation of
modules which is by means of racks arranged in rows. Distance between the rows is kept
at 8m. This will lead to a shading angle of 9.7° in summer where the module tilt is 10%and
during the winter at a module tilt of 30° the shading angle is 23.8°. By comparison, the
lowest position of the midday sun during one year (northern hemisphere December 218t —
winter solstice) is at 41.4°. Further shading results from external objects; for the site 132
KV pose external shading on the module array, For the 3D model, all possible positions of
the trees were considered. The plant was simulated as 3D model in the simulation
program (see Figure 458). Furthermore, the simulation calculated the annual shading ratio.
This intermediate result was then factored into the actual yield simulation.
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Fig 45 showing 3D Model and shading analysis carried out due to pylnons

The simulation was performed with PVSyst version 8.72, an application developed by the
University of Geneva and PVsyst SA, Switzerland. The compiete output of the simulation
for the PV side can be found in Annexure E. The source data of the simulation is based on
simulated half hourly data.

7.8.2 Technical losses because of dirt

Based on the company's extensive portfolio of plants, both those that reached the
preliminary design stage and those fully constructed, ib vogt has developed a range for
typical percentage losses due to dirt for certain climates. In this case, energy vield losses
because of dirt on the modules were set at the higher end at 2.0% of the energy
generation based on the scope of O&M, considering the prolonged dry seasons and low
rainfall at the site, and scheduled module cleaning according to current operation and
maintenance industry standards.
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7.8.3 Technical losses because of fluctuations in module performance

Calculation models according to industry standards were applied for the modules. The
current industry standard performance variation is typically at 0/+3%. To consider the gain
of the positive sorting of modules the parameter ‘module quality’ was set to -0.5%. Losses
due to mismatch effects are assumed to amount of 0.2% considering a low deviation of
Viwpe and Iwee. Accordingly the LID losses were set at 0.8%.

7.8.4 Technical losses because of cable losses

According to the proposed design specifications, the ohmic losses of the DC installations
are set to 1.5% under STC conditions. The cable losses on the AC side were set at 1.0%
under STC conditions. Further information on cable losses can be found in the simulation
output in Appendix E.

7.8.5 Technical losses because of DC/AC inversion

Industry standard central inverters are chosen for the design and accordingly represented
in the energy vield simulation. The operating characteristics of the inverter as for vield
optimization by efficient MPP tracking could not be displayed in the simulation. The DC/AC
ratio is 1.23. This ratio falls in line with many of the successfully operating solar farms
across the globe, including solar farms commissioned by ibvogt. Short periods with
overload are possible.

. 7.8.6 Technical losses because of transformation (transformer losses)

Losses of external transformers were set at with 0.1% for iron losses and 1.0% for
resistive/inductive losses according to the widely-used Industry standard equipment.

7.9 lrradiation conditions

For the simulation irradiation data from the provider SolarGIS for the years 1999 — 2018 at
a resolution of 30 minutes was used. SolarGIS provides inadiation data based on
calculations from satellite images. The spatial resolution is 1.5 arc-minutes (about 3 km
right below the satellite at 0° N, 0° E).

The following figures shows Global Horizontal Irradiation, Diffused Horizontal hradiation
and Initial Diurnal air temperature at Zm height at Gwadar solar farm site.
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Fig 46 showing GHI values for Gwadar solar farm site
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Fig 47 showing diffused horizontal irradiation values for Gwadar solar farm site
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Fig 48 showing average diurnal air temperature at 2m
7.10 Energy Yield Prediction Results

The energy yield assessment was carried out using standard market software acceptable
for 3 party assessment. For yield assessment ibvogt engineers evaluate all possible
solutions for system design using fixed tilt, seasonal tilt and single axis trackers.,
- All the specific vields were put into financial model to evaluate project feaéihiiity and most
feasible solution was than finalized for Gwadar solar farm project. '

7.10.1  Fix Tilt System

As mentioned above, the energy yield calculation was performed using the software
PVSyst 6.72.

To simulate the daily irradiation at Gwadar site, the percentage of diffuse radiation must be
identified as per the Liuw-Jordan correlations model. Then, the percentages of direct and
diffuse radiation are applied to the inclination and adjustment of the solar generator as per
the calculation model of Perez.

The hourly / daily variation in irradiance is based on a statistical method using daily values.
This method traces back to the data evaluation of numerous weather stations worldwide.
These results in a surface-factor applied for the variation in irradiance (irradiation on the
horizontal or on the inclined module surface).
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PVSYST V6,68 - - 07/05/18 | Page 2/3

Grid-Connected System: Main results

Project : PAK_Gwadar

‘Simulation variant:  South

Main system paranietars Systen lype  Grid-Conpedted .

PV Fleld Orfentation Bheds dispasitlon, tiit  20% azimulty 0%

PV modules Mm:tai THEM3B0D0D14A(M)  Ppom 850 Wp

PY Array Nb, of modwles 188384 FProm tolal 85934 KWp

fnvertar . Modet  SG2E00HV-MV Proww 2500 kW -ae
inverter paok- Nb. of.units 20,0 Paom-total - 50000 KW ac
User's needs Unitinmited load {grid)

Maln simulation resalts o o
Systetn Praduction Produced Energy 122605 MWhiyear Specific prad. 1859 EKWhKW pfvear
Perfarmancs Ratlo PR 80.76% '
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Figure 49 showing yield assessment of solar farm site for fixed tilt system
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South
Balances and maln resuits

GlobHar DiffHor T Amb Globine GlabEf Efrray E Grid PR
KW him? KWhim? Aol kinhime KWhim? MWh MW
January 1334 M A 1820 | s 163.8 10003 o748 0.847
February 144.8 49.9 20.60 173.7 163.0 9704 452 0.825
March 192.8 88.0 24.20 2142 200.0 11702 11391 0.807
April 204.5 78.8 21.90 208.7 1067 11346 110562 6,799
May 223.9 93.5 31.60 2187 200.9 11511 11210 0.788
Jure 211.5 09.6 3250 199.2 185.0 10644 10368 0.789
Judy 1886 107.4 32.30 180.7 1671 4686 437 0,782
Atigust 182.7 98.3 31.20 181.7 168.6 8790 89544 0.796
Saptember 183.6 706 20.80 187.0 1841 10825 10349 0787
Gotoher 174.8 54.4 28.10 2059 1832 11152 10863 0.800
November 143.9 388 23,60 184.1 1734 10233 9962 0.821
Dadember 1263 396 19,99 1663 166,1 0475 9231 0.842
Yoar 21106 8602 26.70 2302.9 21518 125866 122605 0.807
Legends:  GlobMor Horlzontal giobal irrsdiation GlobEff Effactive Global, core. for 1AM and shadings
Difitdor Horlzontal diffuse irradiation EAray Effective energy at the culput of the array
T Amb Ambiant Temperatura E_Giid Energy injscted Into giid '
Globing Global nglderst in colk, plane PR Performance Ratio

Table 9 showing balances and main results of yield assessment for fixed tilt system
; Annual Specific Yield for fixed tilt: 18569 kWh/kWp

Performance Ratio: 80.75%
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FVSYST V6.68 07105118 | Page 313
Grid-Connected System: Loss diagram

Project PAK_Gwadar

Simulation variant:  South B

| Main system parameters System type  Grid-Connected

| PV Flald Grisntation Bheds dispositien, tile 28° gzimuth  0°

| PV modules Model TEM-350DDA4ALNN Prom 360 Wp

| PV Array Nb. of modules 186384 Pnow total 65934 KWp
Inverter Model SG2500HV-MY Prom 2600 kW ac
Inverter pack Nb. of units  20.0 Prom total  S0000 %W ac:
User's needs Unlimited load {grid)

Loss diagram over the whole year
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elficlengy al BTG = 15.04%
141558 MW
w405, 195
\Sem
3 0.0%
g-ﬁ}ﬁ%
5. 1.5%
e .29
A.8%
12A226 Mk
%23%
s.09%
g 0.0%
g 0,0%
g 0,55
s 0,0%
122965 M1Wh
0,39
TE2B05 WA

Horizontat glohel irradiation
Globat indddent in cell. plang

tear Bhadings: irratianee loss
1A Eactor omroloba

S;éﬂi‘ng' foss fandar

Effectiva irraitiance on colfeclors
PV conversion

Arcay neminal epsrgy (at 5TC offic)
PV lass dus folrmadiance level

PV loss dus i temparsiurs

Shadings. Plectrical Less , shede4 strings iy widlh
Mo glelity Inss

B0 - Light dnvensas degradaiinn

bottits aray wisttatahiogs

Ohhidg viting foss

furay virtpab energy st MPP

bt Lome dhusing oparation (effisicnoy).
bwssrier Loss over noménal ied. power
Errter Lons dua to nse inpal cient
bvsrter Eoss o roming T voltags
learier Loss due to penver threshald
Tavgrter Loss due to voltage Hresheit
Availeble Bnergy 8t inverter Outpud

A abmlgdoss
Enerpy jectad inke geid

Figure 50 showing grid connected system loss diagram
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7.10.2 Seasonéi Tilt

To assess the suitable technical design for the site, additional seasonal tilt design was
also prepared by ib vogt design team for comparison with Fixed Tilt and Single Axis

tracker yields.

PVEYST V668 O7105/18 | Paga 314
Grid-Connected Systern: Main results

Project PAK_Gwadar
Stmulatmn variant:  Seasonal Tilt
Maln syatein paravieters System-type  Brid-Connestsd
Mear shadings  Beoording 10 stings: o Elettitéal effect 100 %
PV Figld Drientation Saasonat Tk summanwinter  10%30° szimuth: 4
PV minthifesy Madgl TSM-50004A01) Fogm  A50 Wp
PV Array. Nin-of modufes 188384 Prom'tetsl 65034 'kWp
fvefter Maodel  SG2ZE00HV-MYV Pagm 2800 KW at.
Anvertelpack Mb:ofinils 200 Promtetal S0000-KWat
Osersnesds: Unitritisd (oadd (grid)

Miin simutation results o
Bystem Froduclion: Produced Enargy 126393 MWhiyear Bpecllicprod. 1917 kWivkWplyear
Pedormance Ratlo PR B048.% o

Ronnstizail produciions {paiinstiled kaijl" Nmﬁiiﬁl-p(r&vﬁfﬁé&!ﬂiﬁﬁti : Partonmines Rotlo PR

T, TR - TTRa T T T 7 T

et - amm
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Figure 51 showing seasonal tilt, yield assessment for solar farm using manual seasonal tilt
mounting structure
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Seasonal Tilt
Balances and main results

GlobHor DifiHor T Amb Globing GlohEft EArray E_Grid PR
EWhim? | kWhim? *G  kWhim* | kWhim 1 MWHh Wh
January 1334 414 16.20 1887 175.3 10559 10287 827
February 144.8 4.6 20.60 181.8 168.9 9831 j5iTal 0.807
March 102.6 4.0 24.20 2168 201.0 11666 11374 0.708
Aprll 048 784 27490 09,7 197.9 11479 11182 G.80%
May 2239 036 31.60 222.5 210:0 1e97 11682 G794
June 2116 99.6 32,50 2070 196.9 11232 1004G G.790
duly 189.8 107.4 3230 igr.2 $76.0° W77 9418 0.803
August 1827 88.3 31.20 184.3 1734 10082 009 0.607
Septamber 183.8 76.6 20.80 182.7 918 o626 10254 XL
Ootober 174.8 56.4 24.10 2437 198.3 11375 11086 0.786
November. 143.9 38.8 23.60 197.2 184.3 10505 10358 .800
Devembear 126.3 396 189.99 1867 168.0 100681 §798 0:822
Yaar 21108 84502 26,70 28834 22300 129710 126393 0,804
{egends:  GlobHor Horizontal globat irradiation BlobEff Eifective-Global, corr. for 1AM and shadings
DifHor Horizontal diffuse irradiation EhArray Effsctive enargy 8% the ontmd of the areay
T Amb Ambsent Temperatiire E_Grd Energy injected into. grid
Cloblnc Global incident in coll. plane PR Performance Ratio

Table 10 showing balances and main results of yield assessment using manual seasonal
tilt system

Annual Specific Yield for manual seasonal tilt: 2110 KWh/kWp

Performance Ratio: 80.43%
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Figure 52 showing grid connected system loss diagram for Seasonal Tilt
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7.10.3 Single Axis frackers

Single axis tracker design using bifacial module, was finally carried out to compare the
yield output with Fixed tilt and Seasonal tilt,

PVSYSTVB.72

b vagt GmbH (Germany)

26/111M8] Pageds

Project
Simulation variant:

Grid-Connected System: Main results
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Figure 53 showing, vield assessment for solar farm using single axis trackers
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Tracker_7.8m_pitch
Balances and main results

GlobHor DiffHor T Amb Gioblne GiobEff EArray E_Grid PR
kWh#m? kWhim? oo KWhim? KWhim?® KIWh WMWh
January- 1334 414 1820 160.3 156.9 B552 8315 0.884
F'abniary 144.8 49.9 2080 1080.4 167.7 9973 6713 0.865
fWarclh 1926 8.0 24.20 2401 2233 12038 1251 4,843
April 2045 784.8 27.00 2523 2347 . 13368 13007 $.028
May 2239 93.5 3180 271.0 251.9 14085 13714 0.813
June 211.5 99.6 32.50 2503 2315 13083 12749 o818
July 180.8 1074 32.30 Z18.2 200.5 11545 14246 0828
August 1827 8.3 31.20 2128 1967 14308 11023 0.832
September 183.6 76,5 20.80 2244 2087 11844 11536 §.028
Qelober 174.8 8.4 28.10 21040 2038 11651 11351 0.823
November 143.9 s 23.806 1827 169.8 8067 q707 G.854
December | 1253 36 | 088 | 1578 146:7 8832 8813 0.878
Yaar 2110.8 856:2 2870 BT 2380.0- 138140 134552 | 6838
Legends:  GlobHor Horzontal dlobat irradiation CGlohgl Effeclive Glohal, corr. for IAM and shadings
DiftHar Horizonlal diffuse iadlation EArray‘ Effeclive snergy af the output of the atray
T Aty Ammbiant Temperaturs E_Grid Enargy injocted into grd
Globlnn Globa! incident in coll. plane PR Patforavance  Ratk.

Table 11 showing balances and main resulis of yield assessment using single axis
trackers

VQ«- Annual Specific Yield for Single Axis trackers: 2162 KWh/kWp

Performance Ratio: 83.87%
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Figure 54 showing grid connected system loss diagram for single axis trackers
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Summary.

The solar resource assessment for fixed tilt system, seasonal tilt and single axis tracker for
Gwadar site shows that better yield can be achieved by using the single axis trackers.

Yearly yield for fixed tilf system = 1859 KWhr / KWp

Yearly vield for seasonal ilt system = 2110 KWhr / KWp

Yearly vield for single axis trackers = 2162 KWhr / KWp

From energy production point of view clearly single axis solution is more viable option, but it
will also have a cost impact on the project. As mounting structure cost for single axis trackers
is higher as compared to fixed tilt and manual seasonal tilt system. Also it will increase the
operation and maintenance cost of the project per megawait.

Single axis trackers can only become viable if the excess energy produced overcomes the
increase project cost and gives better project IRR when compared with fixed tilt & Seasonal
Tilt.

A detailed financial modeling needed io be carried out fo support the better technical solution
of single axis trackers.

‘-
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8. Economic Analysis

The economic analysis of a project represents one of the main steps in the assessment of
the project’s feasibility. Based on the technical aspects of the solar farm design as well as
#  the findings of earlier analysis, ib vogt has developed an in depth economic analysis for a

Solar PV power plant 1o be set up at Gwadar, Baluchistan in Pakistan,

in addition to a project’s viability analysis, different design options have been compared
from a financial aspect, therefore optimizing the design and adding value to a potential
project. During ib vogt's earlier high level analysis of the potential Gwadar project a
compatison of technologies and varying system sizes had been conducted. As a solid
result of the analysis, a single-axis trackers technology has been identified as optimal
techinology. Besides a higher financial profitability, the single-axis trackers system also has
various advantages over a seasonal tilt system during both construction and operation &

maintenance phase of the project.
8.1 Financial Model Assumptions

The analysis is carried out using a designated, industry standard financial model, which
was designed to suit the project needs.

The figures used and the assumptions made in the economic analysis are based on ib
vogt's experience with solar projects around the world, and most importantly the guidelines
provided by NEPRA in order to determine the tariff. Moreover, the SBP’s revised financing
scheme for renewable energy projects has been thoroughly considered in regards to the
debt financing terms, However, this preliminary economic assessment is provided to
demonstrate the likely feasibility of the project, and the final financial parameters would
emerge upon reaching the advanced stage of the project.

The installed capacity of this project is 62.2 MWp. Within the first year of operating period,
the annual power production will be approx. 131,587 MWh. In the subsequent years of

I operation, the power production should reduce with the degradation factor of 0.5% pa
{(standard assumption). The construction period is considered ten months that is regarded
as an ideal assumption for solar PV projects ranging from 50 MWh.
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Inputs to the financial model are listed as foliows.

8.1.1 Inputs

1.

Total Project Costs

EPC Cost.

Since fhea size of this project does not leverage the advantages associated to the
economies of scale, for a 2019 built project modules’ costs ¢an be expected to be in
the range of USD 0.30 per MW - USD 0.35 per MW, Nevertheless, the dramatic fail of
EPC costs over the last few years allows a realistic assumption of EPC costs (including
grid costs, inverter costs and balance of system (BOS) cosls, contingency, ete.) to be
at USD 0.7868 per MW, when utilizing single-axis trackers technology and Tier-1
monocrystalline bifacial solar panels. Furthermore, the EPC price allows the choice of
equipment and suppliers with recognized quality, performance and bankability,

it has been noted that the Authority approved degradation factor of 0.5% in the latest
cost-plus tariffs of solar technology, and hence, the aforementioned EPC costs of USD
0.786 per MW need 1o be adjusted for a degradation factor of 3.62% (levelized rate),
either by increasing the EPC costs upfront or by making it a part of the approved total
project cost based on the levelised rate of the EPC costs thereby adjusting the tariff, It
is kindly requested that the authority shall consider this as .a very important exercise.

The table below details the coraponents for EPC:

Table 12 showing EPC cost of project

Under the claimed EPC cost ibvogt Gmbh shall install the equipment of the following brands,

however these are subjeci {o change fallow:ng the comp!etzon of pro;ect design:

SBIPage
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Table 13 showing expected bankable equipment and service provider for the project

2. Land Cost:

The land for the project has already been determined at the rate of 58,128 PKR per acre
amounting the fand acquisition cost of approx. USD 100,000 for a total land area of 203
acres. The PKR/USD axchange rate is considered to be “120°,

3. Non-EPC and Project Development Cost:

~  Buch costs intend to include all expenses related to development, licenses, permits, legal
& tax advisor fees, due diligence costs and other establishment costs. Based on ib vogl's
experience with solar projects around the world, the Non-EPC and Project Deve%opmentr
Cost are assumed at USD 36,000 per MW (~USD 2.24 million).

4. Insurance During Construction:
As per the recently notified NEPRA Guidelines, the insurance cost during construction has

been assumed as 0.5% of the proposed EPC Cost. Therefore, the total insurance cost for
the construction period of 10 months is calculated as USD 0.25 million.
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5. Financing Fees & Charges:

The NEPRA Guidelines suggest a financing fee to be 2.5% of debt amount. However,
banks (specifically foreign lenders) levy some other charges in the form of lender’s legal &
technical advisor fee, upfront facility fee, commitment fee, agency fee efc. The amount
under this head amounts to USD 1.18 million (at 3% of debt amount) containing the above
fee. It is kindly requested that the authority shall assess the financing fee benchmark again
hased on actual costs.

8. Interest During Construction:

The interest during construction (IDC) is calculated as ~USD 1.7 million, This interest is
determined on 6 month LIBOR 3.12% + Spread 4.5%. The financing parameters are
discussed in the subsequent section.

As the above project costs under various heads is given hereunder:  °

Table 14 showing project cost breakdown

The table below details the components for Non-EPC:

Table 15 showing Non EPC cost breakdown
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. Capacity Utilization Factor

A capacity ufilization factor of 24.15% is targeted to be achieved by installing the latest
equipment including the sun tracking system. The capacity ufilization factor is 6.15%
higher than the NEPRA benchmark of 18% for the Southern region, this signifies the
cutting edge solar fechnology being used in the local confext.

The table below details the Capacity.

Plant Size ' MW 62.2
Capacity Utilization Factor % 24.15%
Annual Generation MWh Year 131587

Table 16 showing Plant size, CUF and annual generation

. Degradation Factor

The degradation factor of 0.5% has been incorporated in the workings and has been done

50 in light of NEPRA’s approvals of past projects, and this level being allowed in different
parts of the world.

Annual Ganerelion

The annual generation Fig 55 shows a downward trend due to 0.5% degradation per
annum.
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IV, Total Operating Costs

1. Operation & Maintenance (O&M) Costs:

The O&M costs here include various annual costs related to operation & maintenance,
inverter/spare part reserve, asset management, accounting & legal, utilities, security,
facility fee and other operating expenses. These costs commonly are one of the strongest
drivers of project's annual operating expenditures and are strongly linked to country
specific factors. The calculated tariff is based on annual O&M costs of USD 0.02

miilion/MW.

O&M Foreign Per Year 7000
O&M Local Per Year 11000
Totail 18000

Table 17 showing Q&M cost breakdown

2. Insurance During Operation:

.dL As per the recently notified NEPRA (Benchmarks for Tariff Determination) Guidelines, the
insurance cost during operation has been assumed as 0.5% of the proposed EPC Cost.
Therefore, the annual insurance cost during operation is calculated as USD 0.25 million.

V. Financing Parameters

The assumed financing terms for modelling and analysis purpose are primarily based on
the previous approvals by NEPRA, SBP’s revised financing scheme for renewable energy
projects, and upon conducting initial market study.

¥l. Financing/ Debt Terms

A debt to equity ratio of 75% is assumed in the financial model, The interest rate for the
debt financing s set based on LIBOR plus 4.5% per year. The loan tenor is calculated as

- of 14 years. Moreover, the debt is assumed 100% foreign. The premium of 4.5% has been
based on the most recent cases of comparable renewable technologies.
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Furthermore, as an industry standard and additional security for the lender, the required
Debt Service Reserve Account {DSRA) equivalent to 6 months’ debt instaliment will be
funded from the operating cash flow of the initial years.

Vil. Revenues

Based on the Capacity Utilization Factor of 24.15% for this project and the industry
standard assumption on an availability factor of 98% for single-axis frackers design, the
first year power production would be approx. 131,587 MWh. However, this scenario
assumes the NEPRA tariff will be adjusted for the loss in production due to degradation,
Consequently, the degradation is set to 0.5% to compute revenues for the plant's
operating life of 25 years. The amount of USD 1.769 million has been made part of the
approved project cost based on the levelized rate of 3.62% of the allowed EPC cost.

The tariff for this project has been calculated based on NEPRA fariff methodclogy while
assuming the return on equity at 18% and determined total project costs (ingluding the
adjusted for degradation). The revenues are based on the tariff of US Cents 6.698 per
Kwh during the debtservicing period and US Cenis 2,896 per Kwh thersafter, for
electricity injecied into the grid. This leads to a levelised tariff of US Cents 6.0 per Kwh.
For details relating 1o the tariff calculation, please refer o the respective excel workbook.
The authority shall kindly note that the project is located in the Southern Pakistan where
solar irradiance levels are higher, thus a lower tariff shall be applied for the same.

All Cash Flows are calculated on a yearly basis and the project lifelime is fixed at 25
years, Furthermore, a corporate tax rate of 0% is assumed since profits derived from
renewable electric power generation are exempt from tax in Pakistan,

=

Enargy Paymants
“Tariff Gormponsts » G&M, Inurance; ROE & Debt

Tailff Componsts = Q&M furance & ROR

LISTI M izloss
L T R I )

Fig 56 shows tariff loading due to debt component
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For the stipulated period of year 1-14 the tariff component will be relatively higher as it
containg the Debt component, howsver after the debt sewvicing period the Tariff
component will fail as the Debt service period shall end.

VHL.  Return on Equity

The return on equity at 18% on IRR basis has been assumed for Tariff calculation.
IX. Construction Period
The construction period has been set at 10 months, Similar sized projects also opted for

upfront tariff with a construction period of 10 months. This duration has been set in light of
previous approvals by NEPRA,

The following details the generation tariff alongside the terms of ibvogt Gmbh:

e Table 18 showing tariff components
Levelized tariff works out to be US Cents 6.0 per Kwh
The aforementionead tariff is applicable for twenty-five (25) years

Debt service shall be paid in the first 14 years of commercial operation of the plant

¥ v v v

Debt Servicing has been worked out using six months LIBOR (3.12%) + Spread
(4.5%).

k4

Debt to Equity of 75:25 has been used
¥ Return on Equity during construction and operation of 18% has been used.

B Construction period of ten {10) months has been allowed for the workings of ROEDC
and IDC

¥ Insurance during Operation has been calculated as 0.50% of the allowed EPC Cost.
b Reference Exchange Rates of 120 PKR/USD has been used.

» Detailed component wise tariff Schedule is attached as Annex-t of this Economic
Analysis
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8.2 Profitability Analysis

The table below summarizes the assumptions of the various cosis determined for this
project, and the aforementioned KPls oblained as a resuli of financial modelling & project
valuation in regards to profitability.

When analyzing the cash flows o equity on a yearly basis as graphed in the figure below,
the cash flows are levelised with the first 14 years representing the years in which the
higher tariff is received and the debt service payments are applicable. Furthermore, it can
be observed that the real cash flows to equity are considerably higher during the first 14
vears of operation (debt service period) than those in later years. It is due to the
decreasing energy production over the years (0.5% degradation} and the lower tariffs post-
debt servicing.

Summary
Project Company P&G Energy Pyt Lid
Sponsor ibvogt
Capacity 62.2 DC ~ B50MW AC
Froject Location Gwadar, Baluchistan
Concession period 25 years
Capacity Factor _ 24 15%

Degradation
Adjusted EPC Cost
Proiect Development Land Cost

€& g
Financing fee & charges 253,295
Interest during construction 1,708,656
Total Project Cost 56,158,208
Financing structure Debt: 75% Equity: 25%
Debt composition 100% Foreign
Interest rate - & month LIBOR + 4.5% pa
Debt repayment term 14 years
Repayment basis Semi-Annual
Return on Equity 18%
Operations cost including insurance 26,626,538
Tariff: PKR/Kwh US Cents/ Kwh
Year {1-14) . 8.04 6.698
Year (15-25) 3.6 2.996
Levelized Tariff 7.2 6
Exchange Rate 1 USD=120 PKR

Table 19 showing project financial overview




Gwadar Feasibility Study

Tariff Sheet:

1 03300 05200  0.1925 0.475 1.3703 6.698
2 03300 05200  0.1825 178 0175 92284 14730 . - 6508
3 03300 05200 0.1925 178 0175 21180 1.5834 - - 6608
4 0.3309 05200  0.1925 178 0475 1.6903 1.7021 - . 6.698
5 03300 05200  0.1925 178 0475 18717 1.8297 - - 6698
B 03300 05200  0.1825 178 0475 1.7346 19648 . - 6698
7 03308 05200  0.1925 178 0175 15671 2.1143 ; - 5698
8 03309 05200 01925 178 0475 14287 22727 . - 6698
9 0.3308 05200  0.1925 178 0175 1.0583 24431 - - 6698
10 0.3300 05200 01925 178 0175 1.0752 26262 . - 6698
11 03309 05200  0.1925 178 0475 0.8763 28231 - - 6698
12 0.3308 05260  0.4925 178 0175 0.6667 3.0347 - - 5698
13 0.3300 05200 01925 178 0475 0.4393 3.2602 - - 6608
14 03300 05200 0.1925 178 0475 0.1947 35067 . - p6hs
15 0.3300 05200 04925 178 0175 . . . - 2,008
18 0.3300 05200 0.1925 178 0475 . . . - 2996
& 1 03300 05200  0.1625 178 0475 . . - - 2996
1 18 0.3309 05200  0.1025 178 0175 . . - - 2896
19 03309 05200  0.1925 178 0175 - - . - 249
20 03308 05200  0.1925 178 075 . . - - 2908
21 0.3308  0.5200  0.19%5 178 0475 . . - - 2996
2 03300 05200  0.1925 176 0475 . - ; - 299
23 03309 05200 04925 178 0175 . . . - 2996
2 0.3300 05200  0.1925 178 0175 . . ; . 2986
95 0,3309 05200  0,1925 178 0175 - . - - 2996
0.3300 05200 04925 1.7760  0.1748 13426 1.6614 - - 6,000

Table 20 showing project tariff sheet
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COMPANIES ACT, 2017
MEMORANDUM OF ASSOCIATION
OF

P&G ENERGY (PRIVATE) LIMITED

The name of the company is P & G ENERGY (PRIVATE) LIMITED.

The registered office of the Company will be situated in Islamabad Capital Territory.

®

(i)

(1)

The principal line of business of the company shall be to carry on all or any of the businesses of generating, purchasing, importing,
transforming, converting, distributing, supplying, exporting and dealing in electricity and all other forms of energy and products or services
associated therewith and of promoting the conservation and efficient use of electricity and to perform all other acts which are necessary or
incidental to the business of electricity generation, transmission, distribution and supply, subject to permission of concerned authorities; and
to locate, establish, construct, equip, operate, use, manage and maintain solar power plants, thermal power plants, coal fired power plants,
hydal power plants, wind mills, power grid station, grid stations, cables, overhead lines, sub-stations, switching stations, tunnels, cable
bridges, link boxes, heat pumps, plant and equipment for combined heat and power schemes, offices, computer centres, shops and
necessary devices, showrooms, depots, factories, workshops, plants and to provide transforming, switching, conversion and transmission
facilities, subject to permission of relevant authorities.

Except for the businesses mentioned in sub-clause (iji) hereunder, the company may engage in all the lawful businesses and shall be
authorized to take all necessary steps and actions in connection therewith and ancillary thareto.

Notwithstanding anything contained in the foregoing sub-clauses of this clause nothing contained herein shall be construed as empowering
the Company to undertake or indulge, directly or indirectly in the business of a Banking Company ;ban.kmg Finance Company
(Mutual Fund, Leasmg, Investment Company, Investment Adv1sor ReaI Estate Investment T1 ust m_g 'agement company, Housing Finance
ance: Busmess Modaraba




management company, Stock Brokerage business, forex, managing agency, business of providing the services of security guards or any
other business restricted under any law for the time being in force or as may be specified by the Commission.

(iv)  Itis hereby undertaken that the company shall not:

(a) engage in any of the business mentioned in sub-clause (iii) above or any unlawfil operation;
(b} launch mutii-level marketing (MLM), Pyramid and Ponzi Schemes, or other related activities/businesses or any lottery business;
() engage in any of the permissible business unless the requisite approval, perniission, consent or licence is obtained from competent

authority as may be required under any law for the time being in force.
4, The liability of the merbers is limited.

5. The authorized capital of the company is PKR 100,000/~ (Pak Rupees One Hundred Thousand only) divided into 10,000/- (Ten Thousand) ordinary
shares of PKR 10/- (Pak Rupees Ten only) each.

We, the several persons whose names and addresses are subscribed below, are desirous of being formed into a company, in pursuance of this memorandum
of association, and we respectively agree to take the number of shares in the capital of the company as set opposite our respective names:

Name and surmame | NIC No. (in | Father's/ Husband's | Nationality g Usual residential address in &\Tumber of shares taken 3
(present & former) in | case of | Name in full (ies) with| & full or the registered/principal jby each subscriber (in} 3
full (in Block Letters) foreigner, any former §' office address for a subscriber figures and words) gﬂ
Passport No) Nationality S other than natural person. @
IRV GWADAR 11357474 NA British Murreli- Assoclates L1rn1te:d, 5100 -sd-
H 1L 14 High Cross, Truro,
OLDCO L LIMITED : Comnwall, TRI 2AJ, United | (Five Thousand One
. Kingdom Hundred)
THROUGH Ferdinand-Lassalle-Strasse
CARL FRIEDRICH EDLER | C84PRLM13 | Franz Josef Von German | Businessman 15, 04109 Leipzig, Germany
. VOoN  BRAUN  VIDE Braun

BoARD RESOLUTION

) DATED AUGUST 14,
2018

Page2 of 3




IBY GWADAR 11357495 NA British 14 High Cross, Truro, 2900 sd-
HOLDCO 2 LIMITED Cornwall, TR1 2AJ, United
- Kingdom {Two Thousand Nine
Hundred)
THROUGH
CHARLES ANTON | 525622078 | Karl Milner British | Businessman '
MILNER VIDE BOARD . ;ii?gug’:;nizaﬁe 60, 10717
RESOLUTION  DDATED ; > emany
AUGUST 14,2018
PAKISTA}\I TESTING 0090867 NA Pakistani 3rd FIOO].', Adeel Plaza, . 2000 -Sd-
SERVICE (PRIVATE) F azaI-e-Haq Road, Blue
LIMITED Area, Islamabad, Pakistan (Two Thousand})
THROUGH
SALAR KHAN SANJRANI
-VIDE BoARD | 54103- Muhammad Asif Pakistani | Entrepreneur H.No.13-A, Street 31, Sector
RESOLUTION DATED | 7208000-1 F-8/1, Islamabad
AUGUST 10,2018 .
Total number of shares taken (in figures and words) 10000/-
{Ten Thousand Only) ja

Dated the 13 day of September, 2018
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COMPANIES ACT, 2017
ARTICLES OF ASSOCIATION
OF

P&G ENERGY (PRIVATE) LIMITED

1. The Regulations contained in “Table A” to the First Schedule to the Companies Act, 2017 (the “Act™) shall be the regulations of
P& G ENERGY (PRIVATE) LIMITED (the “Company™) so far as these are applicable to a private company.

2. The Company is a “Private Company” within the meaning of Section 2 (1) (49) of the Act and accordingly:
i.  No invitation shall be made to the public to subscribe for the shares or debentures of the Company;

ii.  The number of Members in the Company is restricted to fifty (50) excluding the persons who are in the employment of
the Company; provided that where two or more persons hold one or more shares in the Company jointly they shall be
treated as a single member; and

iii.  The right to transfer the shares in the Company is resiricted in the manner and to the extent appearing herein.

TRANSFER OF SHARES

3. A member desirous to transfer any of his shares shall first offer such shares for sale or gift to the existing members and in case
of their refusal to aceept the offer, shares.may be transferred to any other person, as proposed by the transferor member with the
. approval of the Board of Directors.

DIRECTORS

s'-:i)g_gs of the Act. The following

"4

4. The number of directors shall not be less than two or a higher number as fixe;
; irst Annual General Meeting:

persons shall be the first directors of the Company and shall hold the office up




2)
b)

¢)

Salar Khan Sanjrani;
Carl Friedrich Edler Von Braun; and
Charles Anton Milner;

We, the several persons whose names and addresses are subscribed below, are desirous of being formed into a company, in pursuance
of these articles of association and we respectively agree to take the number of shares in the capital of the Company set opposite our
respective names:

Name and surname | NIC No. (in | Father's/ Husband's | Nationality 5 Usual residential address in [Number of shares takeny g
{present & former) in | case of | Name in full (ies) with| J§ full or the registered/principal [by each subscriber (in] 3
full (in Block Letters) foreigner, any former '::‘gL office address for a subscriber [figures and words) .c%
Passport No) Nationality | "8 other than natural person. %
11357474 British Murrell Associates Limited, 5100 -sd-
IBQF GwADAR HOLDCO NA 14 High Cross, Truro,
I LIMITED Comwall, TR1 2AJ, United | (Five Thousand One
Kingdom Hundred)
THROUGH ] Ferdinand-Lassalle-Strasse
VON  BRAUN VIDE Braun
BoARD RESOLUTION
DATED AUGUST 14,
2018
"/
N~ [ T T T T I —




Dated the 13th day of September 2018

IBV GWADAR HOLDCO 11357495 NA British 14 High Cross, Tr:}ro, 2900 -5d-
2 LIMITED Cornwall, TRI 2AJ, United
Kingdom (Two Thousand Nine
Hundred)

THROUGH

CHARLES ANTON | 575622078 Karl Milner British | Businessman Pfalzburger Straie 60, 10717

MILNER VIDE BOaARD.| . Berlin C::ermany

RESOLUTION ~ DATED ’

AUGUST 14, 2018

— 5 —

PAKISTAN TESTING 0090867 NA Pakistani 3™ Floor, Adeel DPlaza, 2000 sd
| SERVICE (PRIVATE) Fazal-e-Haq Road, - Blue

LIMITED Area, Islamabad, Pakistan (Two Thousand)
THROUGH

SALAR KHAN SANJRANI .

VIDE BOARD | 54103- Muhammad Asif Pakistani | Entrepreneur [1.No.13-A, Street 31, Sector

RESOLUTION  DATED | 7208000-1 F-8/1, Islamabad -

AUGUST 10,2018

Total number of shares taken (in figures and words) 10000/- 9
o
(Ten Thousagd?‘-\rfiy)
G N
<




! ‘ b

* *

1 PRG Energy

INITIAL ENVIRONMENTAL EXAMINATION (IEE) OF 50
MW AC ~ 62.2 MW DC, SOLAR POWER PROJECT IN
: GWADAR - BALOCHISTAN, PAKISTAN

- CAS-P&G-11-2018
November, 2018

\ Conformity, Assessmérnt &
g Sustainability Services Company




Wt

Project Proponent
P&G ENERGY (PRIVATE) LIMITED

Environmental Consultant

Conformity, Assessment & Sustainability Services Company
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Disclaimer

Conformity, Assessment & Sustainability Services Company (CASSCO) has documented this report in
accordance with the requitement of Balochistan Environmental Protection Agency for the purpose of
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seeking approval of 50 MW AC Solar PV Power Project from Environmental Protection Agency. This
document and its contents remains the property of P&G Energy (Private) Limited and for it specific use.
Any vnauthorized vse ot reproduction, in full or in part is forbidden. Any persons, companies or
institutions that may nse any information contained herein will do so at their own rigk.

Limitation '

The IEE report has been prepared for P&G Energy (Pyt.) Limited, according to their instructions to
support a resource consent application, The document is compiled on the basis of information provided by
P& G Energy management. CASSCO has independently visited the site for assessment purposes, The
provided information has relied upon it being accurate and sufficient for use in preparing the report.
CASSCO accepts no responsibility for etrors or omissions in the provided information
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

- EXECUTIVE SUMMARY
Introduction '
Pakistan aims to reduce its reliance on hydrocarbons, especially imported coal, oil and gas to
around 60% by 2025 from the present 87%. The country has a target to produce 10% of its total
energy iix from renewables (cxchiding hydropowet, which-already constitutes 15% of the total

energy mix). The cutrent generation from renewable enerpy is around 1-2%.

While Pakistan contributes less than 1% to global GHG output, the countiy's carbon emissions
ate growing by 3.9% a year. By 2020 it will spew out 650 million tonnes of COZ2e (carbon dioxide

equivalent) if the current trend continues®.

In the current scenatio of enerpy crises in Pakistan, the proponent of the project i.e P&G Energy
(Private) Limited has obtained a “Letter of Intent (LOI)” from BPDB (Balochistan Power
Development Board) - Energy Department for establishing a project of Solar I'arm in Gwadar,

Balochistan — Pakistan,

P&G Enetpy Pvi. Ltd, is 2 special purpose vehicle/project company incorporated with
Securities and Exchange Commission of Pakistan to undertake the solar farm business in
Pakistan, P&G Enetgy Pvt. Ltd,, is a subsidiary of ib vogt Gmbk, an international solar. farm
developer. ib vogt GmbH started the SPV incotpotation process with SECP, after pre-
qualification from Balochistan Power Development Board as a prerequisite of Letter of Interest

(LOT), for setting up a 50 MW AC Solar project in District Gwadat. F or developing PV plants in

" its netwotk, ib vogt takes all regulatory, legal, technical and economic factors into consideration,

investing in local development pattnerships and contributing to international expertise, from site

selection and permitting to gtid connection and PPAs.

The project feasibility study will be completed shortly and the tariff petition will be filed with
NEPRA. The capacity of Project’s power product will be 50 MW AC ~ 62.2 MW DC. The
Solar Farm’s energy production will be around 132752 MWh/year. The Quetta Blectric Supply

Company (under Central Power Purchase Agency Umbrella} will purchase energy at a levelized

1 gaid climatologist Qamar-uz-Zaman Chaudhyy, the UN secrctary general’s special advisor for Asia with the World
Meteorological Organisation
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1ni;ia1 Environmental Examination of 50 MW AC Solar PV Power Project

tariff i.e 6.1 USD cents /Kth. The g;rid is located 1-2 Km away from site. The construction of
the ];;roject will be completed in 18 months after issuance of LOS and the project’s life will be

around 25 yeats.

The total expanse of land area for establishing the solar faem is 230 Acres, while the proposed
Solar Panel Tnstallation Atea is estimated to be 67.8 Actes that will be patticulatly covered with
Solar Panels. The site excavation wotks will only include 1-1.5m cable trenches that will be
needed for site excavation work. Financial close will be achieved after almost 9 months after
issuance of LOS, while agreed terms sheet for debts (if any) will be issued at the time of financial

close date.

The project cost at 52.248 Million USD. The Funding plan includes Bank financing @ 20%-80%
Equity Debt Ratio. Achievement ot Commercial Operation Date (COD) is November 2020, The
solar power project will provide clean and sustainable energy to the national grid and will

contribute to prevent air pollution from emissions by nonrencwable resoutces.

This repott is the Initial Environmental Fxamination (TEE) of the ptoposed solar farm project
fot subsequent submission to Balochistan Environment Ptotection Agency and is documented
accotding to the Pakistan Environment Protection Act, 1997. The IEE report reviews
information on existing environmental attributes of proposed project area including background
information on geological, hydrological, ecological features, air quality, noise, water resources,
soils - textures, social and cultural aspects etc. The report discusses probable impacts on the
environment due to the ptoposed project” activities. This IEL report also recommends

environmental mitigation measures within its Hnvironmental Management Plan.

Document Title:

TEE of 50 MW Solar PV Power Project in Gwadar, Balochistan — Pakistan

Project Proponent:

P&G Energy (Pvt.) Limited

Approval Date ;.

" Consultant Name:

Conformity, Assessment & Sustainability Services Company (CASSCO)

- Doc. Number:

CAS-P&G-11-2018 Document Version: l 01

Page : 2.0f 103




Initial Environmental Examination of 50 MW AC Solar PV Power Project

Objectives of the Project

‘The snain objectives of the project ate:

@

Contribute to meet the electricity supply deficit in project area in particular; and country in
general., _ i
Provide electricity to stimulate and support the expansion of local industry and service
businesses. _

By using amply available renewable resource of power generation, avoid depletion of
natural resources for future generation and environmental stability.

Create employment opportunitics duting construction and operations and also provide
oppottunities fotr developing ecotourism.

Contribute to imptoved electricity supply service delivery to a limited extent specifically
having a wide rural outteach. _

Imptove microeconomic efficiency of the power sector by reducing fossil fuel usage.
Reduce gteenhouse gas emissions from conventional power generation and emit negligible
emissions, effluent and solid wastes etc..

Conserve natural resources including land, forests, minerals, watet and ecosystems.
Develop the local economy, particulatly in rural areas and in a district that is considered as

backward area, which is a priority concetn of the Government of Pakistan,
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Overview of Proposed Solar Farm Project of 50 MW AC — Technical details

Proposed Solat Fatm ptoject will be using LR6-72BP 355~375 Model by LONGiSolar.
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

Advantages of PV Solar Power:

¢ No need for a heat convetsion system which is complex and consequently generates
technological tisks and a heavy financial cost

@  No need for operating fluid(s)

e  Short installation period for solat farms

@ Very limited maintenance needs |

¢  Minimal watet consumption for operational needs

@ DPanel production costs are falling rapidly because of cutrent mass production, especially
over the last 2 years

¢ Tested technology, curtently several similar systems are in operation in the world

e The panels generate electricity even when it is cloudy sky

e Cheap 2nd clean form of energy

®  Reliable source of energy

®  Suitable for peak demands without increésing the per KWht cost of generation

The Proponent: P&G Energy (Pyt.) Limited — Core Business Activities

'The ptincipal line of business of the company is to carty on all or any of the businesses of
generating, purchasing, impotting, transforming, converting, distributing, supplying, expotting
and dealing in electricity and all other forms of energy and products or services associated
therewith and of ptomeoting the consetvation and efficient use of electricity and to perform all
other acts which are necessaty ot incidental to the business of electricity generation,

transmission, distribution and supply, subject to permission of concerned authorities; and to

locate, establish, construct, equip, opetate, use, manage and maintain solar power plants, power

grid station, grid stations, cables, ovethead lines, sub-stations, switching stations, tunnels, cable
bridges, link boxes, heat pumps, plant and equipment for combined heat and power schemes,
offices, computer centets, shops and necessaty devices, showrooms, depots, factories,
wotkshops, plants and to provide transforming, switching, conversion and transmission facilities,

subject to permission of relevant authorities.
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Initial Envit(;nmental Hxamination of 50 MW AC Solar PV Power Project

- SECTION 1
1.0 INTRODUCTION AND PURPOSE OF THE STUDY

1.1 Project Background

Gwadar district is located in the coastal region on the Arabian Sea, South-West of Quetta - the
provincial capital of Balochistan, District Lasbela is in the Hast and Kech and Awaran Districts
ate in the Notth and sharing its boundaries in the West with Iran. With the initiation of China
Pakistan Economic Cotridor project in 2013, Gwadar has gained immense importance in
Pakistan and abroad with respect to construction of deep sea port and establishtment of enetpy

and other development projects.

Typically, in Solar Power utilization, the sunlight is converted directly into electricity using Photo
Voltaic (PV). The PV system uses solar cells to convert sunlight into electrical Direct Current
(DC) through a photovoltaic effect. The technology to be employed is Solar PV with a proposal
to genetate a maximum of 50 MW AC. Crystalline Silicon Photovoltaic (PV} will be used in the
proposed project for generating electrical power by converting solar radiation into direct curtent,

this phenomenon takes place due to photovoltaic effect exhibited by the semiconductots.

The photovoltaic effect is the creation of a voltage (or a cotresponding electric cutrent) in a
material upon exposure to light. A PV system consists of cells containing the photovoltaic
material, mechanical and electrical connections, mountings and means of regulating and/ot
modifying the electrical output. Several solar cells are combined into PV modules (solar panels)

which ate in tutn connected together into an array.

‘The electricity generated can be either stotcd, used directly (standalone plant) or fed into a large
electricity grid, typically the public electricity grid (gtid-connected system). The feeding of
electricity into the grid requires the transformation of Direct Cutrent (DC) from the PV array
into Alternating Cuttent (AC) by a specialized, grid-controlled inverter. These solar inverters
contain special circuitry (transformers, switching and control circuits) to precisely match the
voltage and frequency of the gtid and to disconnect from the grid if the gtid voltage is turned
off.
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Initial Eﬁvironm_ental Fxamination of 50 MW AC Solar PV Power Project

1.2

Fig. No.1: Diagram showing mechanism of Solar Power generation

Project Description

The tmain components of the Solatr Power Generation processes include:

Solar Panels

Central Inverters

Transformers

Switch Board

Monitoring And Meteting System and
Cables

Both impotted material and local material such as Solar Panels, Inverters, Transformers and

Mounting Structure and Cables will be used respectively. The solar panels will be mounted onto

metal frames which are usvally aluminum. Concrete or screw pile foundations are used to

support panels. The atrays will be orientated at 0° North at fixed inclination of 30° to gather

maximum exposure of sunlight, Panels will be between 2m above ground level.

Construction activities will involve the following activities:
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Initial Fnvironmental Examination of 50 MW AC Solar PV Power Project

o Site preparation (clearance of existing vegetation (if any), preparation of a site office and
stotes, fencing to avoid intrusion

»  Disposal of excavation and site clearance wastes

» Landscaping, earth moving and filling

e Procutement of consttuction materials and delivery of the same to the site

e Civil, mechanical and clecttical works

e Building works, trampling and removal of construction wastes, Storage and utilization of
matetials

¢ Installation of Cabling |

e Solid waste collection and commissioning of the Solar power project

Since the atea is in dry and atid zone, the agricultural activities are scarce. There is no vegetation
which is dominant ovet the area. The land area is overall flat without any agricultural crops,

buildings, cultural and archaeological objects or any recteational sites.

A petimeter fence will be installed to prevent small animals such as reptiles (if any) from entering
the site and damaging the panels and equipment. Additionally, it is requited for security purposes
to ptevent vandalism and unauthorized access as well as for health and safety reasons to ensure

no unauthotized personnel can access the onsite equipment.

To monitot the site and prevent any unauthorized access motion sensor CCTV cameras will be
installed along the site boundary. The CCTV cameras will be mounted on poles approximately 4
m in height. Additionally, although the cameras use infrared technology, lighting will be required

according to plant speciﬁcatioas.

The development will be connected to the public road network via the existing access road.
Existing access ttacks on site will be used duting construction and opetation with some
additional sand and pravel tracks installed off the existing access tracks to allow easy access for
construction, operation and maintenance. The Project plans to be completed within 18 months

after getting requisite approvals and NOCs from authotities and the transportation of patts to

the site.
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1.3

Project Location

The proposed project site is located almost 43 km away from the main Gwadar city centte in

Notrth Bast direction. The propose ptoject site is 31 km above sea level. The site coordinates

taken at vatious points ate given in the below table:

“5.No,

TPoints

| Coardinates-

B

B51921.72'N, 62 381 Z.12E

| P2z

P8 {820.287N, 62°380.96'E

25°19'20.28"N, 62°37'56.28'E

=7

26°10119.91°N, B2 3754 4B'E

TF5

1 2519'34.67"N 82737'65.56'E

Pe

26193467’ N 62°37142.60°E

[F7

|25 193250 62°

3T4260E

P8

75193 50N B2 3732 52'F

wf o] < of o & el w

[7e

[25°19%86.63'N 623732 52'E

E=]

B0

PE0BE 647N 6287 21.A8°E

|
|

TP

|25 10 A4 N 608727 12 E

P3| e

P12

25"1956:80'N 6231 88.72'E

@

P13

25104542 N B AT AB. T2 E

-

0=5 7

[25°19%5 46'"N 62°389.60'E

N

IRGE

2516 2136'N 62°3812.12'E

P16

(257 1917.04'N 62°3813.20°E

{ P17

25718

109N 62°3756.20°E

€0

B8

75°191910'N 62°37'54.40°E

Table 1: Site coordinates at selected points

Since the ptoject site is in the uninhabited land of Gwadar, so there is no displacement of any

human settlement due to installation and opetations of the said project. Land is already under

project proponent’s ownership; hence no restoration and rehabilitation will be required.
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Init:iai Environmental Examination of 50 MW AC Solar PV Power Project

Fig. No.3: Location of proposed Solat Farm Site with its 2.5 km radius
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1.4

Project Boundaty

The Solar Farm site has total atea of 230 Acres. The site constitutes two patts of land i.e. Part A

& Part B. An old road bifurcates the two- pieces of land.

Fig. No.4: Red lined boundary of the Solar Farm Site
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1.5

Legal Status of Site

q Fig. No.5: Revenue Department Lay out Plan for Solar Farm site allocation

1.6 DNO Connection

but still in the eatly stage of its development.

The site is clear from any Court Litigations and it is owned by Government of Balochistan.

No major use of land is present around the site. A small water reservoir and one 132 KV grid is

present within 2.5 Km radius. Gwadar industrial estate is also within 2.5 Km radius of the site
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Fig. No.6&:7: 132 KV grid is present within 2.5 Km radius
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1.7  Construction wotk of the facility

The proposed solar power project site is a batren land. The proponent intends to construct and

install Solar Power Project and operate it for continuous supply of energy to national grid. The

following activities will be undettaken duting construction phase:

Project Designing

| Demarcation of area

Location of Solar Panels

Fxcavation work

Pavement of cables and installation

1.8 Installation of Electrical and Mechanical Items

Once the ground work is completed, the installation of electrical and mechanical work will be

initiated. This includes following activities:

Installation of Solar Panels
Installation and connection of Cables
Installation of associated equipment
Fire and Emergency BEquipment

Testing and Commissioning

1.9  Installation of Signage and Instructions

Precautionaty communication means to prevent potential fire incidents are essential elements. In

this preview, following well defined signage will be installed:
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

e  Warnings and information notices

e  Cautionary Notices for workers and visitors

#  Record keeping

1.10  Initial Environmental Examination - Objectives

The objectives of cartying out Initial Envitonmental Examination (IEE) are as follows:

o Iden'tify the reasonably foreseeable environmental and social effects that may be caused due

to this project.

e Highlight baseline environmental and social conditions of the proposed project area.

e Define categoty of project consistent with Pakistan Environmental Protection Act, PEPA

1997.

e Identify and assess compliance to applicable environmental laws, regulations, treaties and

agrecments,

® Identify appropriate mitigation measures to minimize if not eliminate adverse environmental

ot social impacts (if any).
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SECTION 2
2.0 ENVIRONMENTAL POLICY, STATUTORY & REGULATORY
REQUIREMENTS

The IEE report is prepated in compliance with following main applicable legal/statutory

requirements:

® Pakistan Environmental Protection Act, 1997

e The Balochistan Wildlife (Protection, Preservation, Conservation and Management Act, 2014
(Act.No. XTIV of 2014}

¢ Balochistan Environmental Protection Act, 2012

s National Environmental Quality Standards

e Forest Act, 1927

e TLand Acquisition Act, 1894

There are also several other items of legislation and regulations which have an indirect beating
on the project or general environmental measures., All applicable legislation is attached as

annexuies.

21  Framework of Environmental Legislation

The legislative powers between the federal and provincial governments are distributed by the
constitution of Pakistan. In this context, there ate certain areas whete federal government has
exclusive legislative powers. Envitontnental protection is under preview of both federal and

provincial governments.

2.1.1 Pakistan Environmental Protection Act, 1997

The Pakistan Hovironmental Protection Act, 1997 is the basic legislative tool empoweting the
government to frame regulations for the protection of environment. The act is applicable to a
wide range of issues and extends to ait, water, soil, marine, noise pollution and handling of
hazardous wastes. The key features of the law that have a direct bearing on the proposed project
is related to the requitements fot an initial eﬁvironmental examination (IEE).

Section 12(1) requires that: “No proponent of a subproject shall commence construction or operation unless it

has filed with the Federal Agency an initial environmental examination (IEE) or where the subproject is likely to
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S

canse an adverse environmental effoct, an environmental impact assessment (GLA) has boen obtained from the
Federal Agency approval in respect thereof The Pakistan Environmental Protection Agency has
delegated the power of review and approval of environmental assessments to the provincial

environmental protection agencies.

2.1.2 Balochistan Envirenmental Protection Act, 2012
This Act is to provide for the protection, conservation, rehabilitation and improvement of the

envitonment, for the prevention and control of pollution, and promotion of sustainable
developmént. It extends to the whole Province of Balochistan except Ttibal Areas. This Act
entail establishment of the Balochistan Fnvironmental Protection Agency to exercise the powers
and petform the functions assigned to it under this Act and rules and regulations. The

Balochistan EPA is headed by Director General appointed by Government of Baluchistan.

This Act entails established in the Province a Balochistan Sustainable Development Fund. The
Government at all levels of administration and in every sector shall incorporate environmental
considerations into policies, plans, programmes and strategies. Subject to the provisions of this
Act and the rules and regulations no person shall discharge or emit or allow the discharge or
emission of any effluent or waste ot air pollutant or noise in an amount, concentration or level or
is likely to cause, a significant adverse effect on the envitonment or human health Which is in
excess of the Environmental Quality Standards or, where applicable, the standards established
under sub -clause (i) of clause (f) of section 6. No ptopoﬁent of a project of public and private .
sector shall commence construction or opetation unless he has filed an Initial Environmental
Examination with the Government Agency designated by Balochistan Environmental Protection
Agency, as the case may be, or, where the project is likely to cause an adverse environmental
effects an environmental impact assessment, and has obtained from the Government Agency

approval in respect thereof.

2.1.3 Review of IEE and EIA
Balochistan Environmental Protection Act, 2012 provides legislative powers to the provincial
environmental agencies to approve the following assessments:

®  Initial Envitonmental Examination (IEE)

¢ Environment Impact Assessment (EIA)
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

LEIAs ate carried out for projects that have potentially “significant” environmental impacts,

whereas TRFs are conducted for relatively smaller subprojects with low environmental impacts.

The Schedules I, II and IIT attached to the Régulations,, list the.projects categoties that require.

IEE and BIA. The Regulations also provide the necessaty details on the preparation, submission

and review of IEEs and ElAs. The following is a brief step-wise description of the approval

process. -

) A project is categorized as requiring an IFE/BIA using the schedules of Regulations.

i} An BIA or IEE is conducted following the provincial EPA puidelines. |

itfy The EIA or IEE is submitted to the provincial EPA if it is located in the provinces ot the
Pak-EPA if it is located in Islamabad and federally administrated tribal areas. The Fee as
defined in the schedule is submitted along with the documents.

iv) Accompanied by an application in the format prescribed in Schedule IV of the Regulations.

v) The EPA conducts a preliminary scrutiny and replies within 10 days of the submittal of a
repott, confirming completeness or asking for additional information, if needed, ot returning
the report requiring additional studies, if necessary.

vi} The EPA is required to make every effort to complete the IEE and EIA review process
within 90 days of the issue of confirmation of completeness.

vil) Then the EPA accords theit approval subject to certain conditions.

Before commencing, construction .of the subproject, the proponent is required to submit an

undertaking accepting the conditions and before commencing operation of the subproject, the

ptoponent is requited to obtain from the EPA, a wtitten confirmation of compliance with the

approval conditions and requirements of the 1EE. In addition, an EMP is to be submitted with a

request for obtaining confirmation of compliance. The EPA is required to issue confitmation of

compliance within 15 days of the receipt of request and complete documentation. The TEE/EIA

approval is valid for three years from the date of accord. A monitoting repott is to be submitted

to the BEPA after completion of construction, followed by annual monitoring reports duting

operation of the project.

21.4 National Environmental Quality Standards (NEQS), 2000
The NEQS were first enacted in 1993. The approved NEQS wete uniform standards applicable

to all kind of industtial and municipal effluent. There are 32 parameters prescribing permissible
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levels of pollutants in liquid effluent while 16 patameters for gaseous emission. The current
revision was published in year 2000 and it specified sevised limits for NEQS for liquid industrial

effluent (mg/1) and industrial gaseous emissions in mg/Nm3.

215 National Environmental Quality Standards (INEQS), 2010
NEQS published in year 2010 defined the standards for ambient air and noise and drinking

watet quality. These are attached as annexures.

2.2 Other relevant Legislation
There ate a numbet of federal and provincial laws that are relevant in the context of

environmental, health and safety compliance of the project activities and are listed below:

2.2.1 Provincial Local Government Ordinances, 2001

These ordinances were issued under the devolution ptrocess and define the roles of the district
governments. These ordinances also address the land use, conservation of natutal vegetation, air,
watet and land pollution, disposal of solid waste and wastewater effluents as well as matters

relating to public health.

2,2,2 Civil Aviation Rules, 1994

These tules apply to flight operatiéns within Pakistan by aircrafts othet than military aitcrafts
and, except whete otherwise prescribed, to flight operations by aircrafts registered, acquired ot
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 vicinity of an aerodrome (airpott), that will be within the clearance

atea, ot will protrude through an obstacle limitation sutface, at that aerodrome.

No person shall operate a light in the vicinity of an aerodrome which because of its glare is liable
to dazzle pilots of aircraft taking off from or landing at that actodrome; ot which can be

mistaken for an aeronautical ground light. If such a light is operated it shall be extinguished ot
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satisfactorily screened immediately upon notice being given to the person or petsons operating

the light, by the Ditector-General or by the Manager or by a person authotized by him.

No person or petsons shall operate a tadio station ot electrical equipment in the vicinity of an
aerodrome ot of a radio aid to navigation setving an airway ot an air route in Pakistan which is
liable to cause interference with radio communications between aircraft and an Air Traffic

Services Unit, or which is liable to distuth the signal from a navigational radio aid.

A Captive balloon ot 2 kite shall not be flown at 2 height above 200ft within 6km of an
aerodrome, and a free balloon shall not be flown at any place, except with the express
permission of the Director-Genetal and in compliance with the conditions attached to such

permission,

An aircraft shall not be flown over congested areas of cities, towns, or settlements or over an
open ait assembly of petsons, except by permission of the Director-General, unless it is at such
height as will permit, in the event of an emergency, a landing to be made without undue hazard
to petsons on the ground, and except when it is taking off or landing, shall not be flown closer

than 500ft to any person, vessé_l, vehicle or structure.

2.2.3 Employment of Child Act, 1991

Atticle 11(3) of the Constitution of Pakistan prohibits employment of children below the age of
14 years in any factoty, mines or any other hazardous employment. In accordance with this
Atticle, the Employment of Child Act (ECA), 1991, disallows the child labor in the country, The
ECA defines a child to being a person who has not completed his/her fourteenth yeats of age.
The ECA states that no child shall be employed or permitted to work in any of the occupation
set forth in the ECA (such as transport sector, railways, construction and ports) or in any
workshop. Whetein any of the processes defined in the Act is carried out. The processes defined

in the Act include carpet weaving, cigarette making, cement manufacturing, textile, construction

and othets.
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2.24 Cuttng of Trees Prohibition Act, 1975
This Act prohibits cutﬁng or chopping of trees without permission of the Forest Department.

During the site survey it was found that there are no trees at the proposed site.

2.2.5 The Antiquities Act, 1975

Tt ensures protection of Pakistan’s cultural resources. The Act defines “antiquities” as ancient
products of human activity, histortical sites or sites of anthropological or cultural interest,
national monuments ctc. The Act is designed to protect these antiquities from destruction, theft,
negligence, unlawful excavation, trade and expott. The law prohibits new construction in the
proximity of a protected antiquity and empowers the Government of Pakistan to prohibit
excavation in any area that may contain articles of archaeological significance. Under the Act, the
subproject proponents ate obligated to ensure that no activity is undertaken in the ptoximity of a
protected antiquity and repott to the Department of Archaeology, Government of Pakistan, any
archaeological discovery made duting the course of construction and opetation of the

subproject.

2.2.6 'The Wildlife Protection Act and Ordinance, 1972

It empowers the government to declate cettain areas reserved for the protection of wildlife and
control activities within in these areas. It also provides protection of endangered species of
wildlife. The ordinance was enacted to protect the province’s wildlife resources directly and other
natural resources indirectly. It classifies wildlife by degree of protcctidn i.e. animals that may be
hunted on a permit ot special license and species that are protected and cannot be hunted under
any circumstances. The Act specifies restrictions on hunting and trade in animals, trophies o
meat. The Act also defines various categories of wildlife protected areas such as National Parks,

Wildlife Sanctuaries and Game Resetves,

2,2.7 Motor Vehicles Ordinance, 1965 and Rules, 1969

The Motor Vehicles Otdinance, 1965, was extended in 1978, to the whole of Pakistan. The
ordinance deals with the powers of motor vehicle licensing authotities and empowers the Road
Transpoit Corporation to regulaté traffic rules, vehicle speed, weight limits and vehicle use; to
erect traffic signs; 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

Document Title:

IEE of 50 MW Solar PV Power Project in Gwadar, Balochistan — Pakistan

Project Proponent:

P&G Energy (Pvt.) Limited

Approvat Date :

Consultant Name:

Conformity, Assessment & Sustainability Services Company (CASSCO)

Daoc. Number;

Page : 22 0f 103

CAS-P&G-11-2018 Document Version: l 01




S— |

Initial Environmental Examination of 50 MW AC Solar PV Power Project

level. At the same time, the ordinance also empowers the Regional Transport Authotity to
operate as a quasijudicial body at the district level to monitor road transpott, licensing

requirements and compensations for death ot injury to passengers on public cartriers.

2.2.8 FPactoties Act, 1934
The clauses relevant to the proposed project ate those that address the health, safety and welfare
of the wotkers, disposal of solid wastes and effluents and damage to private and public property.

The Act also provides regulations for handling and disposing toxic and hazardous substances.

2.2.9 'The Forestry Act, 1927
It empowets the govetnment to declate certain areas as resesved forest. As no teserved forest

exists in the vicinity of the proposed subproject, this law will not affect proposed subproject.

2.2,10 Land Acquisition Act, 1894

The Land Acquisition Act (LAA) of 1894 is amended from time to time. It has been the defacto
policy governing land acquisition and compensation in the country. The LAA is the most
commonly used law for acquisition of land and other properties for development of projects. Tt
comptises of 55 sections pertaining to area notifications and sutveys, acquisition, compensation

and appottionment awards and disputes tesolution, penalties and exemptions.

2211 Canal and Drainage Act, 1873
The Canal and Drainage Act (1873) prohibits cortuption or fouling of water in canals (defined to
include channels, tube wells, reservoirs and watercourses) or obstruction of drainage. This Act

will be applicable to the construction and O & M wotks to be catried out duting the proposed

project.

2.2.12 Pakistan Penal Code, 1860
The Code deals with the offences where public or private property or human lives are affected
due to intentional ot accidental misconduct of an individual or organization. It also addresses

conttrol of noise, noxious emissions and disposal of effluents,
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2.3  Asian Development Bank (ADB), Policies and Standards
The project fulfills the ADB policies and standards to manage social and environmental tisks and

impacts.

2.3 ADB Safeguard Policy Statement, 2009

ADB opetational policy includes three basic safeguard policies. This safeguard policy statement
applies to all ADB-financed and/or ADB-administered sovereign and non-sovereign projects,
and their components segardless of the source of financing, including investment projects
funded by a loan; and/or a grant; and/or other means, such as equity and/ot guarantees

(hereafter broadly referred to as projects).

s  Involuntary Resettlement Safeguards

The Involuntaty Resettlement Safeguards aims to avoid involuntary resettlement wherevert
possible; to minimize involuntary resettlement by exploring project and design alternatives; to
enhance, or at least restore, the livelihoods of all displaced persons in real terms relative to pre
project levels; and to improve the standatds of living of the displaced poor and other vulnerable

groups.

The involuntary resettlement safeguards covers physical displacement (relocation, loss of
residential land or loss of shelter) and economic displacement (loss of land, assets, access to
assets, income sources or means of livelihoods) as a result of:

(i Involuntary acquisition of land, or

(i)  Involuntaty restrictions on land use of on access to legally designated parks and
protected areas. It covets them whether such losses and involuntary restrictions are full or

partial, petmanent or temporaty.

e Indigenous Peoples Safeguards

The Indigenous Peoples safeguards are triggered if a project ditectly or indirectly affects the
dignity, human rights, livelihood systems or culture of Indigenoils Peoples or affects the
teegitories ot natural ot cultural resources that Indigenous Peoples own, use, occupy or claim as

an ancestral dotnain or asset. The term Indigenous Peoples is used in a generic sense to refer to a
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i

iv.

distinct, vulnerable, social and cultural group possessing the following characteristics in vatying
degrees:
Self-identification as members of a distinct indigenous cultural group and recognition of this
identity by others;
Collective attachment to geographically distinet habitats ot ancestral territoties in the project
area and to the natural resoutces in these habitats and tertitories; -
Customsu.;y cultural, economic, social or political institutions that are separate from those of
the dominant society and culture; and
A distinct language, often diffetent from the official language of the countty or region. In
consideting these characteristics, national legislation, customary law and any international
conventions to which the country is a party will be taken into account. A group that has lost
collective attachment to geographically distinct habitats or ancestral territories in the project

atea because of forced severance remains eligible for coverage under this policy.

o Environmental Safeguards

The ADB Envitonmental Safeguards aims to ensure the environmental soundness and
sustainability of projects and to support the integration of environmental considetations into the
project decision-making process. Avoid and where avoidance is not possible minimize, mitigate,
and/or offset adverse impacts and enhance positive impacts by means of envitonmental
planning and management. Prepare an environmental management plan (EMP) that includes the
proposed mitigation measures, envitonmental monitoring and reporting requitements, related
institutional ot organizational arrangements, capacity development and training measutes,

implementation schedule, cost estimates and performance indicators.

2.3.2 Policy on Gender and Development

Asian Development Bank (ADB) first adopted the Policy on the role of the Women in
Development (WID) in 1985 and over the passage of time has progressed from WID to Gender
and Development (GAD) approach that allows gender to be seen as a cross cutting issue
influencing all social and econotnic processes. ADB’s Policy on GAD will adopt mainstreaming

as a key strategy in promoting gender equity. The key elements of ADB’s policy will include the

following:
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¢ Gender sensitivity:
It observe how ADB opetations affect women and men, and to take into account women’s

needs and perspectives in planning its operations.

e Gender analysis ‘
To assess systematically, the impacts of project on men and women and on economic and

social relationship between them.

¢ Gender planning

To formulate specific strategies that aim to bting about equal oppottunities for men and

Womet:,

e Mainstreaming
To considet gender issues in all aspects of ADB operations, accompanied by efforts to

encoutage women’s participation in the decision making process in development activities.

& Agenda setting
To assist Developing Membetr Countty (DMC) governments in formulating strategies to
teduce gender disctepancies and in developing plans and targets for women’s and girl’s

education, health, legal rights, employment and income-earning opportunities.

2.3.3 Social Protection Strategy

Social Protection consists of five major elements:

o Labor Markets

Policies and programs designed to facilitate employment and promote efficient operation of

labor markets.

¢ Social Insurance

Programs to cushion the risks associated with the unemployment, health, disability, work

injury and old age.

¢ Social Assistance and Welfare Service

Program for the most vulnerable groups with no other means of adequate support.
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@ Micro and Area Based Schemes

To addreés vulnerability at the community level.

¢ Child Protection

To ensure the healthy and productive development of future Asian Workforce.

ADB addpted a commitment to Cote Labor Standards (CLS) as part of its Social Protection
Strategy in 2001. Since then, ADB ensures that CLS are duly considered in the désign and
implementation of its investment projects. A handbook for CLS has been developed with
coopetation of International Labor Organization (ILO). The objective is to convince decision
makers that introduction of CLS and labot standards in general will not impede development.
The labor standards are simple rules that govern how people are treated in a working
environment, Labor standards cover a vety wide variety of subjects mainly concerning basic
human rights at work, respect for safety and health and ensuring that people are paid for their
work, CLS are a set of four internationally recognized basic rights and principles at work.

(i) Freedom of association and the right to collective bargaining;

(if) Elimination of all forms of forced or compulsory labot;

(i) Effective abolition of child labor; and

(iv) Elimination of discrimination in respect of employment and occupation

2.3.4 Public Communications Policy

The policy supersedes the provisions of the 2005 policy. The main objective of the policy is;

To reduce poverty by promoting inclusive economic prowth, environmentally sustainable
growth and regional integration.

‘To achieve this objective, ADB funds a variety of projects and other activities to support
development. | -

For its projects to meet demands and be effective, ADB must seek the views of its borrowers
and clients, partners, stakeholders and keep them abreast of its activities.

The overall objective of the policy is to enhance stakeholders’ trust in and ability to engage with
ADB. The policy recognizes the right of people to seek, receive and impart information about
ADB operations. It supports knowledge sharing and enables participatory development or two-

way communications with affected people.
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ADB’s public communications policy provides a framework to enable ADB to communicate
more effectively. The policy aims to enhance stakeholder’s trusts in an ability to engage with
ADB. The policy promotes:

Awnareness and understanding of ADB activities, policies, strategies, objectives and result;
Shating and exchange of development knowledge and lessons leatned, so as to provide fresh and
innovative petspectives and development issues;

Greater two-way flow of information between ADB and stakeholders’ including project affected
péople, in order to promote patticipatory development; and

Transparency and accountability of ADB operations.

2.3.5 Wotld Bank Guidelines on Environment

The principal Wotld Bank publications that contain environmental guidelines are listed below.
Eovitonmental Assesstment Operational Policy 4.01.Washington, DC, USA. World Bank 1999.
Environmental Assessment Sourcebook, Volume It Policiés, Procedutes,‘and Cross Sectoral
Issues.

Wotld Bank Technical Paper Number 139, Environment Department, the World Bank, 1991,
Pollution Prevention and Abatement Handbool:: Towaids Cleaner Production, Environment
Department, the World Bank, United Nations Industrial Development Organization and the
United Nations Environment Program, 1998.

Environmental Health and Safety (EHS) guidelines, Intetnational Finance Corporation (1FC)
Wortld Bank Group, 2007.

The EHS guidelines published by IFC are technical reference documents that address TFC’s
expectations regarding the industrial pollution management petformance of its projects. They are
designed to assist managers and decision makers with relevant industry background and technical
information, This information suppotts actions aimed at avoiding, minimizing and controlling
EHS impacts duting construction, opetation and decommissioning phase of project or facility.

The Wosld Bank Guidelines for noise are provided below:
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24

Residential & Institutional

educational

Source: Pollution Prevention and Abatement Handbook World Bank Group (1998)

Notes: Maximum allowable log equivaleat (houtly measurements) in dB(A)

Equator Principles

The BEquator Principles are a set of guidelines, promoted by the International Finance

Cotpotation (IFC) that address the environmental and social issues associated with major

development projects worldwide. They provide a common baseline and framework for the

implementation of internal envitonmental, social procedures and standards for project financing

activities across all industries.

e Principle 1: Review and Categotization {of projects)
s Principle 2: Social and Environmental Assessment
s Principle 3: Api)licable Social and Environmental Standards
s Principle 4: Action Plan and Management System
® Principle 5: Consultation and Disclosure
e Principle 6: Grievance Mechanism
@ Principle 7: Independent Review
e Principle 8: Covenants
® Principle 9: Independent Monitoring and Reporting
e Principle 10: EPFI Reporting
o Principle 1: Review and Categorization '
An EPFI will categotize a project, based on the magnitude of the potential social ot
envitonmental impacts and risks of that project, in accordance with IFC classification criteria
as mentioned below:
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Category A:

Projects with potential significant adverse social or environmental impacts that is diverse,
irreversible or unprecedented.

Category B: _

Projects with limited advetse social or envitonmental impacts that is few in numbert,
generally site specific, largely revessible and readily addressed through mitigation measures.
Category C:

Projects with minimal ot no social or envitonmental impacts. Solar Energy projects, by their
nature; tend to fall into Categories B or C, being medium ot low risk.

Category D:

The Equator Principles apply to projects over 10 million US dollars.

The study has reviewed the National and International Laws and Guidelines on different

environmental aspects and has categorized the Project in Category C (Low Hazard).

Principle 2: Social and Environmental Assessment
The IEE report has been prepared to respond to the National and International

requirements and to satisfactorily address the key environmental and social issues.

Principle 3: Applicable Social and Environmental Standards

For the putrpose of this IEE study, ptimaty data on the baseline environmental and social
conditions have been collected to address the requirements of National laws and tegulations;
applicable International Treaties and Agteements; sustainable development and use of
renewable natural resources; protection of human health, cultural properties, biodiversity and
other physical, ecological and socioeconomic issues required to be addressed under this

Principle.

Principle 4: Action Plan and Management System
Potential environmental impacts and mitigation measures to reduce the sevetity of impacts
have been documented. The study also includes the Eavironmental Monitoring and

Management Plan.
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Principle 5: Consuitation and Disclosure
Being a project of Categoty C, the public consultation is limited to the scoping sessions with
stakeholders. The surveys and consultation meetings have established that no settlements or

temporaty telocation or acquisition of land is involved in the project area.

Principle 6: Gtievance Mechanism
This Principle will not apply since ‘no’ tesettlement or temporaty relocation or acquisttion of
land is involved. It also includes the issues related to public complaints and some other

related issues. A separate register will be maintained on site duting the constiuction phase of

the project.

Principle 7: Independent Reviews

An independent review is not required since the project falls in Category C.

Principle 8: Covenants
No objection Cettificates will be issued to Proponent of Project under conditions of
compliance with the Mitigation and Performance Monitoting Plan during the construction

and operational phase of the project. In case the proponent does not comply with the agreed

terms, Sindh FPA is authosized to take corrective action.

Principle 9: Independent Monitoring and Reporting

This Principle will be applicable to the Project since it falls in category C of projects requiring
an IEE.

Principle 16: EPFI Reporting

Concerned EPFI may safely commit to report publicly at least annually about its Hquator

Ptinciples implementation processes and experience.

IFC Performance Standards on Social and Envitonmental Sustainability

International Finance Corpotation (IFC) applies the Performance Standards to manage social

and envitonmental risks and impacts and to enhance development opportunities in its ptivate

sector financing in its member countries eligible for financing, Together, the eight Performance
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Standards establish standards that the Proponent is to meet throughout the project. The

objectives of Petformance standards are given below:

To identify and assess social and environment impacts, both adverse and beneficial in the
. .

project's area of influence.

To avoid, or where avoidance is not possible, minimize, mitigate ot compensate for adverse

impacts on wotkers, affected communities and the environment.

To promote improved social and environment performance of companies through the

effective use of management systems.

Performance Standard 1: Social & Environmental Assessment and Management System

This Performance Standard seeks to:

L4

Identify and assess social and environment impacts in the project’s area of influence;

Avoid, minimize, mitigate ot compensate for adverse impacts on workers, affected
coinmunities and the envitronment;

Ensure that affected communities are appropriately engaged on issues that could potentially
affect them; and

Promote improved social and envitonment petformance of the project through the effective

use of management systems.

Under this Standard, the project is tequired to establish and maintain a social and environmental

management systém approptiate to the nature and scale of the project and in accordance with

the level of social and environmental tisks and impacts. The management system is required to

incorporate the following elements:

Social and Environmental Assessment
Management program

Organizational capacity

Training ’

Community engagement

Monitoting and

Reporting
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This IEE study has been conducted to tespond to requitements of national legislation and
international Guidelines as well fulfills the above requiremcnts of the IFC Performance

Standards PS1.

- Performance Standard 2: Labor and Working Conditions

This PS seeks to establish, maintain and improve the worker-management relationship; promote
fair treatment, non—discriminfation and equal oppottunity for wotkers and compliance with
national labor and emplloyment laws; protect the wotkforce by addressing child labor and forced
labor issues and promote occupational safe and healthy of workers. The proposed project and
their contractors will be requited to adhere to this PS, in particular with tegard to compliance
with national labor and employment laws; empfoyment of child labor, and promoting

occupational safety and health of worlkers.

- Petformance Standard 3: Pollution Prevention and Abatement

The PS 3 seeks to avoid or minimize adverse impacts on human health and the environment by
avoiding ot minimizing pollution from project activities, and to promote the reduction of
etnissions that contribute to climate change. The Standard requires the project to consider during
its entire lifecycle ambient conditions and apply pollution prevention and control technologies
and practices that are best suited to avoid ot, where avoidance is not feasible, minimize ot reduce
adverse impacts on human health and the environment while remaining technically and

financially feasible and cost-effective. PS 3 will be applicable to all stages of the Project.

- Performance Standard 4: Community Health, Safety and Security

‘The PS 4 seeks to avoid or minimize tisks to and impacts on the health and safety of local
community duting the project lifecycle from both routine and non-routine circumstances, and to
ensure that the safepuarding of personnel and propetty is cartied out in a legitimate manner that
avoids of minimizes tisks to the community’s safety and security. The PS requires the project to
evaluate the tisks and impacts to the health and safety of the affected community during the
design, construction, operation and decommissioning of the project and establish preventive
measures to address them in a manner commenstrate with the identified risks and impacts, The

Environmental Management Plan addresses community aspects.
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- Petformance Standard 5: Land Acquisition and Involuntary Resettlement

This PS aims to address the advetse impacts associated with laild acquisition and involuntaty

resettlement caused by the project. The PS seeks to:

e Avoid or at least minimize involuntary resettlement wherever feasible by exploring
alternative project designs.

s Mitipate adverse social and economic impacts from land acquisition or restrictions on
affected persons’ use of land by:

¢ providing compensation for loss of assets at replacement cost; and

® Tnsuting that tesettlement activities ate implemented with appropriate disclosure of
information, consultation and the informed patticipation of those affected.

® Improve ot at least testote the livelihoods and standards of living of displaced persons.

s Improve living conditions among displaced persons through provision of adequate housing

with security of tenure at resettlement sites.

The project site has no permanent settlement within the designated area or its sutroundings.

- Performance Standard 6: Biodiversity Conservation and Sustainable Natural
Resoutce Management

The PS 6 seeks to protect and conserve biodiversity and promote sustainable management and
use of natural resources through adoption of practices that integrate conservation needs and
development priorities. The IEE addresses the potential impacts of the proposed project on the
biodivessity. This TEI has recommended measures for the conservation of flora, fauna and other

natural resources.

- Petformance Standard 7: Indigenous Peoples

"The PS 7 seeks to address the impacts of the project on the indigenous people. The objectives of

the PS are to:

® Fnsure that the development process fostets full respect for the dignity, human rights,
aspirations, cultures and natural resource-based livelihoods of Indigenous Peoples.

e Avoid adverse impacts of projects on communities of Indigenous Peoples or when
avoidance is not feasible; to minimize, mitigate ot compensate for such impacts and to

provide opportunities for development benefits in a culturally apptopriate manner.
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¢ Establish and maintain an ongoing 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 ate to be located on traditional or customaty lands under use by the Indigenous
Peoples.

e Respect and preserve the culture, knowledge and practices of Indigenous Peoples.

No indigenous people - with a social and cultural identity distinct from the existing dominant
society that makes them vulnerable to being disadvantaged in the development process of the
proposed project ate known to exist in and around the proposed site. No such people were
found in the area duting the assessment. Therefore, this PS is not applicable for the proposed

project.

- Petformance Standard 8: Cultural Heritage

The objectives of this PS-8 ate to protect cultural heritage from the adverse impacts of project
activities and suppott its preservation, and to promote the equitable sharing of benefits from the
use of cultural heritage in project activities. No sites of cultural heritage are known to exist at or
in the immediate vicinity of the project location. There ate also no indications of any old
settlement in the atea, nor is there any site covered under the listing of cultural heritage sites.

This PS will therefore not be applicable to the Project.

2.6 Obligations under International Treaties

Pakistan is signatory of several Multilateral Envitonmental Agtreements (MEAs), including:

(i) Basel Convention on the Control of Tr;ans—boundary Movements of Hazardous Wastes
and their Disposal '

(ii) Convention on Biological Diversity

(i) ~ Ramsar Convention on Wetlands

(iv)  Convention on International Trade in Endangered Species (CITES)

) UN Framework Convention on Climate Change (UNFCCC)

{vi) | Kyote Protocol

(vil)  Montreal Protocol on substances that deplete the ozone layer

(viti) UN Convention to Combat Desettification

Document Title: IEE of 50 MW Solar PV Power Project in Gwadar, Balochistan — Pakistan

Project Proponent: P&G Energy (Pvt.) Limited Approval Date :
Consultant Name: Conformity, Assessment & Sustainability Services Company {CASSCO)

Doc. Number: CAS-P&G-11-2018 ) I Document Vegsion: I 01 Pape : 35 0f 103




Initial Envitonmental Examination of 50 MW AC Solar PV Power Project

(ix)
®

(x1)
(xi)

Convention for the Prevention of Pollution from Ships (MARPOL)
UN Convention on the Law of Seas (LOS)
Stockholm Convention on Petsistent Otganic Pollutants (POPs)

Cartina Protocol

These MEAs impose requirements of varying degrees upon the member countries to meet the

objectives of these agreements. The implementation mechanism for most of these MELAs is weak

in Pakis

tan and institutional setup is non-existent,

In order to address this state of affairs, the GoP has recently approved a PC1 for the

establishment of the National MEA Sectetariat under the Ministty of Environment in Islamabad.

The Sectetariat will hanidle and cootdinate activities, develop action plans for each MIA vis-a-vis

the country’s obligation under these agreements.

The Sectetariat will then be responsible to ensure implementation of these action plans and will

evaluate future MEAs and advise the Government for acceding (ot otherwise) these agreements,
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SECTION 3
3.0 APPROACH & METHODOLOGY

31  Project Alternative

3.1,1 Fossil/Conventional Fuels Situation

Pakistan has domestic reserves of coal with most of the reserves being located in one area ie.
Thar Desert. Coal currently makes up a very small propottion of total generation. Exploiting the
coal reserves would require huge and costly upfront investment in local infrastructure including
provision of watet supplics, development of mines, housing/related facilities and investment in

transmission lines before power plant development could commence.

Setting up of a solar power project involves selection of environmentally and techne
economically suitable site, land charactetistics, meteorology, infrastructure, grid availability, water

availability, rail and road connectivity, accessibility and shading aspects etc.

3.1.2 Without Project Oi)tion

Pakistan’s major electticity production sources are through thermal and hydel power which is
meeting approximately 70% and 28% respectively of the country’s annual electricity demand. For
thermal generation, fuels employed ate furnace oil and gas. While both are produced
domestically, demand already exceeds supply by a considerable amount. Oil import is a
significant burden on the national exchequer and the increasing impott bill continues to exett

further pressure on the foreign exchange reserves.

Alternatives to further fuel imports for eclectricity generation ate the use of domestic coal, ot
generation from hydro-clectric ot other renewable sources, such as wind and solar power. These
options will assist in reducing Pakistan’s reliance on impotted oil, and consequent vulnerability to
changes in global oil prices which will in turn have a positive effect on the cutrent trade deficic
and inflating import bill. Exploiting the coal and oil reserves would requite huge and costly
upfront investment in local infrastructure (including provision of water supplies), development
of mines, housing and related infrastructure, and investment in transmission lines before power
plant development could commence. Hydroelectric power alteady supplies almost 30% of

electricity, and numerous sites for future investment exist, but due to their locations, this would
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also requite significant investment in transmission to meet the expected power needs. Moreover,

there are vatying political stands on hydro-electric power options. -

The development of solar power generation projects could reduce dependence on fuels for
thermal powet genetation, increase diversity in Pakistan’s electricity generation mix, and. reduce
greenhouse gas (GHG) emissions avoiding thermal power generation. The project will also add
to the power genei‘ation from Rencwable energy tresoutces and help in meeting tatget of

Government.
In this preview, the “Without Project” option is not a preferred alternative.

3.2  Emissions Savings - With Project

Solar farm development is temporaty in patute and has minimal impacts on surroundings. The
solar panels do not generate any harmful emissions. Almost 0,75m high from the front and 2.5m
high from the back, makes the vegetation grow well and animal grazing is easily possible (if

needed).

Solar fatin generates eleciticity by using the solar irradiations and don’t require fossil fuel for
most of its operation, which makes it zeto carbon development. In addition, the production of
electricity from a fenewable source makes a significant contribution to reduction in Greenhouse
Gases (GI1G) emissions over the lifetime of the Project. The solar farm will have energy
generating capacity of approximately 50MW and will generate enough low carbon renewable

electricity to meet the demands of more than 25000 homes a year.

33 IEE Study Methodology

The overall methodology and main phases specifically adopted for conducting the IEE
comprises of assessment of project site’s baseline data or existing conditions of
physical/ biological environment and social factors, identification of foreseeable environmental
impacts and proposing their respective mitigation measutes. The approach of IEE study includes

the following steps:

- ®  Describing the project and details of proponents.

o Review of applicable legal and statutory requirements.
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¢ Establishing envitonmental baseline conditions through surveys and consultation with local
stakeholders.

® Scoping the issues and establishing the boundaries of assessment.

¢ Review of project alternatives.

e Assessing the potential envitonmental and social impacts of the project including tesidual
impacts.

¢ Identifying mitigation measures to eliminate or minimize the potential adverse environmental
and social impacts. |

¢ Eavitonmental and Social Management & Monitoring Plan.

3.3.1 Scoping

The key activities of this phase included:

- Data Compilation
A generic description of the proposed activities relevant to environmental assessment
was compiled through Prifnaty and Secondary data collection by teviewing literature,
EHS guidelines, national and international standards and conducting on ground Sutveys.

A list of potential environmental & as well as social issues was developed.

- Review of Published Literature
Secondaty data on weather/climate, soil, water resources, wildlife and vegetation were

collected from internet, published literature and books.
- Review of Legislative Requirements
Information on relevant or applicable legislation, repulations, guidelines and standards

was reviewed and compiled.

- Identification of Potential Impacts

Potential environmental and social issues were identified.

- Baseline Data Collection
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A field visit was conducted to vetify and collect ptimary data on the site. Views of local

inhabitants were taken about the solar power project. A reasonable data of baseline

information on the Project area was taken from resources including existing literature

and information, internet, field surveys and associated departments.

Photographs of Visit of a Proposed project site

3.3.2 Impacts Assessment

The environmental and sociceconomic information collected was used to assess the potential

impacts of the proposed project. Potential impacts were consideted on environmental ot social

components such as:

e Geomorphology
Document Title: IEE of 50 MW Solar PV Power Project in Gwadar, Balochistan — Pakistan
Project Proponent: P&G Energy (Pvt) Limited Approval Date :
Consultant Name: Conformity, Assessment & Sustainability Services Company (CASSCO)
Doc. Number: CAS-P&G-11-2018 Document Version: | 01

Page : 40 of 103




Initial Environmental Examination of 50 MW AC Solar PV Power Project

Sutface and Groundwater quality
Ambient Air and Noise Pollution
Ecology of area - Ilora and fauna

Local communities

Wherever applicable, the discussion covers the following aspects:

L]

The present baseline conditions

The potential change in envitonmental patameters likely to be effected by project
related activities

The identification of potential impacts

'The evaluation of the likelihood and significance of potential impacts

The definition of mitigation measutes to reduce impacts to as low as practicable
The prediction of any residual impacts, including all long-term and short-term;

direct and indirect; beneficial and adverse impacts

- The tonitoring of residual impacts

An Bnvironment Management Plan (HMP) for the mitigation measures identified

during the project

3.3.3 Impacts Assessment Categorization

Impacts are broadly cateporized as physical, biological and social. Following categories depicts

the level of impact on the environment.

e Highly Negative Adverse impact

s Low Negative Insignificant impact
¢ High Positive Beneficial itnpact

» Low Positive No impact

The negative impacts identified through this process are the ‘unmitigated” impacts. Appropriate

mitigation measures ate recommended as part of this assessment, thus reducing the occurrence,

possibility and sevetity of the potentially adverse impacts.
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

Once the potentially adverse impacts were identified as discussed above, these impacts were

characterized. Impact characterization includes following types:

Nature (Direct/Indirect)

Duration (Shott Term, Medium Term, Long Term)

Timing (Project phase: Before, During or After construction)
Reversibility (Reversible/Trreversible)

Likelihood (Certain, Likely, Unlikely, Possibly, Rare)
Consequence sevetity (Major/Severe, Moderate, Mild, Negligible)

Following table further describes the itpact categorization:
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IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan

Tmpact chatactetization uses all atttibutes of an impacts particularly the likelihood of oceusrence
and consequence sevetity, in order to assess the impact to be of ‘High’, ‘Medium’ or ‘Low’
significance. Hach environmental impact of proposed project has been assessed and identified

through the assessment ctiteria.

Impacts with High' significance are proposed to bring to ‘Medium’ or TLow’ categoty
significance through approptiatc mitigation measutes. Similarly impacts with Medium’
significance will be brought to ‘Low’ significance. Consequently, environmental monitoring will
be necessary for impacts to ensute that these do nét transform to ‘High’ significance impacts.

The impacts with Tow’ significance do not usually need any mitigation.

34  Determination of Mitigation Measures
Cottesponding to each impact charactetization and assessment result, appropriate mitigation
measures wete identified to minimize if not completely eliminate, the adverse impacts associated
with project activities. The hierarchy of the mitigation measures is as follows:
e  First: An attempt has been made to altogether avoid the adverse impact through
change in design, location ot method of cartying out proposed activity.
e Second: If this is not possible, the significance of the impact is reduced through
apptoptiate mitigation measures.
» Third: As a last resott, compensatory measures are taken to minimize the adverse

impacts of the proposed activities.

The mitigation measures cannot eliminate the adverse impacts of the project activities; residual
impacts temain even after the implementation of these measures. Therefore, impact assessment
method includes determination of residual impacts. These tesidual impacts will be monitored

during the project execution to ensure that these remain insignificant.

SR | S—
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SECTION 4
40 BASE LINE ENVIRONMENTAL CONDITIONS

'This section desctibes the envitonmental conditions of ptoject area befote the commencement
of proposed activities including physical and biological aspects of project site. Prior to
development of Solar farm, the site was found predominantly infertile land without having any
agricultural activity. The development of proposed solar farm will have insignificant change in

existing land use and would provide employment opportunities in the area.

In radius of 2.5 KM, most of the land is vacant or deserted chunk. A water reservoir is in south
east ditection of the site. Small shrubs and bushes are present on the site. 132 KV pylon is main
existing features on the site. At present there is no other solar power installation in the area. The
main use of the site is power generation; hence for Solar solution will be in compliance of the
IFC standards. The proponent has the lepal rights of the site through a lease of land which is in
place for the power project. The proponent has already requested AEDB for apptoval of
necessary amendments in Master Deed and Site Sub-Lease Deed to allow for installation and
opetation of proposed Solar PV Powet Project for its proposed project life. Following ate the

features of baseline environmental conditions of ptoposed project site.

4.1  Transport and Access

The Solar Farm site is located on Maktan Coastal Highway. The site can be directly accessible
through Makran Coastal Highway, An old road bifurcates the site into two halves.

Road Types:

Primary = Makran Coastal Flighway

Secondary = Access Road present in the site

Main roads such as Mehran Coastal Highway are in easy and close access of the proposed project
site.

4.2  Surrounding Land use

‘The project site is an open land. The site doesn’t have any distinctive land use and as site has a

bit of sand cover, which make it unsuitable for any good quality crop. Only a small water
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reservoir and one 132 KV gtid is present within 2.5 Km radius. Gwadar industrial estate is also

2.5 Km radius of the site but still in the early stage of its development.

Fig No. Land use around the site
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Existing use of the land is batren. Neither it has any crop on the top, nor is it in any public or

comumercial use.

Fig No. Existing Land use of proposed project site is barten

4.3  Topogtaphy

The topography of the site is slightly undulating and slopes gradually from North to

South which shows that the site does not have any reverse slope issues.

Fig No. Section through site and gradual fall of terrain towatds

south, average slope 0.5 %
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Fig No. Section through site and gradual fall of terrain towards

south, average slope 0 %

Fig No. Section through site and gradual fall of terrain towards

south, average slope 0.1 %
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Tuwr tande

Fig No. Section through site and gtadual fall of terrain towards south,

average slope 0.2 %

T ur Lude

Fig No. Section through site and undulation in terrain with an average

slope of 1.3 %
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Tour Gude

Fig No. Section through site and undulation in tesiain with an average

slope of 1.5 %

Fig No. Section through site predominantly flat and gradual drop in terrain

from East to West, average slope of 1%
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FAE MR

Fig No. Section through site, gradual drop in slope from

East to West, average slope of 1.1 %

otz e T ) BTt T i 1

Fig No. Section through site, very gradual drop in terrain from East to West,

average slope of 0.6 %
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Fig No. Section through site, very graduval undulation, average slope of 1.2 %

44  Vegetation Features of the Site

As the land 1s covered with sand, there is no many existing plants and vegetation which

will be affected by the project. Iowever, various local plants are grown in the open area

of the project site.

a5 Geo T'ech Features

The site is not suitable for any agticultural activity and have a bit of sand cover on the

top, but generally suitable for ramming of mounting structute. The soil formation is

genetally a mixture of sand, silt and clay. No hard rock noticed/encountered.
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"Fig No. Showing excavated strata on the site and formation
is of sand, silt and clay

4.6  Flood Risk

Although the site is laying close to a water reservoir but due difference of spot height between
the reservoir bed and Solar Farm, the risk of flooding is almost negligible. The level difference
between reservoir bed level and Solar Farm is almost 17 — 23 feet, making the site safe from
flooding from the reservoir. The site has a natural drain passing through it. If natural drainage
pattern is accommodated in layoﬁt plant design, then it will reduce the risk of flooding and

ponding onto site.

%ﬁﬁgﬁv e ; 2 gt fea a ity . ShEtcERY

Fig No. Natural drain passing through the site

Document Title: IEE of 50 MY AG Solar PV Power Project in Gwadar — Pakistan

Project Proponent: | P&G Enerpy (Pvt.) Limited Approval Date :
Consultant Name: Conformity, Assessment & Sustainability Services Company

Doc, Numbet: CAS»P&G~11—201$ Document Version: | 01 Page : 54 of 103




L

IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan

4,7  Shading
The site is free from any shading of trees or buildings. The only heighted feature on the site is

132 KV pylons passing through the site. The shading through pylons can be avoided by having
proper buffers.

Fig No. Showing 132 KV pylon passing through the site

4.8  Utilities Connections
Being closer to the existing QESCO 132KV grid, the site will have electricity connection. Fo

watet duting construction and maintenance, either a tube well would be required or treated sea

watet can be used.

4.9 DNO Connection
'The proposed site location has been discussed and analysed with tespect to power evacuation

and gtid Taterconnectivity point of view. The Gwadar area lies in QUETTA Electtic supply co.
(QESCO), getting power directly from Iran. The proposed site location is Natusal opposite to
132kV Gwadar industrial grid.

The Gwadat industrial grid is connected to 132kV Gwadar city grid and 132kV pasini grid but
the T/L. to pasini is not yet been energized. This line will be energized probably in one to two
months’ time. The 132kV line from Gwadar city and pasini gtid is passing through 50MW

ptoposed site that is very beneficial for grid Interconnectivity point of view. The 50MW solar

Document Title: TEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan

Project Proponent: | P&G Energy (Pvt.) Limited Approval Date :
Consultant Name Conformity, Assessment & Sustainability Secvices Company

Doc, Number: CAS-P&G-11-2018 I Document Version: | 01 Page : 55 of 103




IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan

plant will be connected to existing line via looping IN/looping OUT atrangement with feed

length not mote than 100 meters.

From line capacity points of view, transmission lines have enough capacity to carry this power.
In-fact the thermal stress on transmission line will be reduced because this 50MW plant which
will give support to active and reactive powet. Hence the frequency and voltage profile will be

improved.

410 Meteorology and Climate
Pakistan lies in the temperate zone. The climate is generally arid, charactetized by extreme south

western patt of the country where Gwadar is the main pott city. The climate of Gwadat is mainly
dry, arid and hot. The average annual rainfall is atound 100 to 150 millimeters only. ‘The mean
temperature in the hottest month (June) remains between 31°C and 32eC. Summer months
begins from March and remain until November (9 months), The mean temperature in the
coolest month (Januaty) vaties from 18°C to 19oC, Winter stays from December to February (3
months). Despite of being situated outside the monsoon belt, Gwadar receives light monsoon
showets in summers (June — August), however in winters, western disturbances does brings

conisiderable rainfall,
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Records of climatic parameters of past 30 years, obtaiped from Pakistan Meteorological

Department shows annual precipitation which was recorded at 99.45 and 113.78 at Pasni and

Jiwani stations tespectively. Global irradiation of the area = 2430 KWhr/m.sq. (PVGIS Value).

The monthly 30 years mean maximum and minimum temperatures, precipitation and relative

humidity recorded at Pasni and Jiwani stations are as follows:

Maximum

February

26.26 13.99 18.66

64.50

April

32.70 20.99 3.86

67.80

June

34.99 26.75 0.35

76.23

August

32.34 25.70 12,32

October

33.30 20.27 2.24

December

26.22 12.86 22.42

63.71

Source: Pakistan Meteorological Department
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Minimum

February 24.84 15.21 33.38 61.76

April 31.57 22.09 5.95 65.16

June 34.09 27.39 0.60 73.38

August 31.05 26.14 ' 3.560 ' 75.41

October 23.38 21,99 0.17 67.25

December 25.52 15.24 20.31 57.71

Source: Pakistan Meteorological Department

4.11 Ireadiation Levels

Global Igtadiation = 2430 KWht / m.sq. (PVGIS value). Mote accurate weather data can be

acquired from Solar GIS or Meteonorm etc.
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Environmental considetations ate extremely important for solar power plant siting. The

project site is in high solat radiation zone and sun light is available for 8-9 months,

Irradiation level of Pakistan is explained in Figure

el shvion;

Wearlpgug

412 Record of Tropical Cyclones in Balochistan
Pakistan has 1,046 kilometer coastline along the Arabian sea and the Gulf of Oman. Though

cyclones are rare in the Arabian sea which is a part of North Indian Ocean, cyclones that form in

the sea mostly move towards western India rather than Pakistan. Cyclones in the Arabian sea

form mostly from May till June and then ftom September till October. Monsoon season plays a

vital role for the formation of cyclone in this basin. Cyclones mostly hit Sindh coast instead of

Balochistan coast in Pakistan, Recorded cyclones which impacted Gwadar and its adjacent

coastal areas include following cyclones:
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i) Cyclone Gonu, June 2007
It remained well in southwest of Pakistan, but it stil produced heavy rainfall and strong
winds in the city of Gwadar, where it cause damaged to dozens of boats and schools

buildings.

ify Cyclone Yemyin, June 2007
Tt was developed over the Bay of Bengal and intensified into a cyclone over the Arabian sea.
It made rainfall near the towns of Otmara and Pasni in the Balochistan province on 26th

June 2007 where it killed 300 people.

iil} Cyclone Phet, June 2010
It dropped heavy rainfall along the Makran coast. Gwadar recorded 370 mm (15 in) of
rainfall which damaged 10,000 houses and distupted portions of the Makran Coastal

Highway.

4.13 Landscape and Visual

The site and surrounding arca ate characterized by an overall flat topogtaphy, with no elevated
ateas in the vicinity. The closest settlement to the proposed site is a tesidential area for
management in the east and residential area for staff in west of power plant. The closest
settlement near the solar site is located almost 5km away, in south east direction of the site, The
residential atea is located at lower elevation, because of distance from solar plant, it is high

unlikely that proposed development will have any visual impact on the nearby residences.

The landscape character of the area is not outstanding and has not been designated as area of
outstanding natural beauty or national park. Hence development of solar farm will not

deteriorate the sutrounding environment and landscape.

4.13.1 Ambient Air Quality
Since the primary source of air pollution at the above sites is the vehicular emissions and the

emergency generators, dust is the key pollutant likely to be found at the locations the othet
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pollutants include carbon monoxide (CO), oxides of nitrogen (NOX), sulfur dioxide (SOs), and
particulate matter (PM). There does not exist any large industty or any other significant

pollution soutce near these site.

414 Ecological Resources (Flora and Fauna)

The proposed site is not a prime agricultural land and does not have any record of threatened
flora and fauna. Not a single endangered tree species has been found on site. Only native bushes
are present on distant locations. The site strata is not suvitable for a qualily green cover. Usually,

the flora of the area is governed by the type of soil and the amount of moisture available.

415 Hydrology and Water Use _
The primary source of water provided at site is though tankers. Water is obtained from tube
wells, canals and undetground soutces. For the proposed site, contract with local supplier is

already in place. However for drinking purpose, filtrated water is used through filtration plant.

4.16 Archeology and Cuttural Heritage
The site doesn’t have any historic buildings in its surroundings. The history of land shows that
site is free from any kind of atcheological findings. The assessment cleatly defines that site will

not have any cultural or heritage impacts.

IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan
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SECTION 5
5.0 POTENTIAL IMPACTS AND THEIR MITIGATION MEASURES
This section provides identiﬁcation., characterization ar;d assessment of potential impacis of
proposed FFC Solar PV project on the physical,. biological and social environment of project
area. In addition, their significance and recommended mitigation measutes to minimize impacts
ate also discussed. Those impacts that cannot be eliminated can be greatly teduced through

mitigation measures such that rcs_idual impacts will be minimal.

51  Potential Impacts during Construction I:hase

With respect to potential environmental impacts of project activities, the construction phase is a

. significant activity of proposed project life cycle. Construction activities will inevitably create

environmental impacts on physical and biological factors including following:

i) Noise and Vibration

ii) Air Emissions

iif) Surface and Ground Water Contamination
iv) Landscape and Physical Disfiguration

V) Soil erosion, Degradation and Contamination

vi}  Damage to Ecology/Wildlife Habitat
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51,1 Noise and Vibration

Construction machinety and excavation at project site will generate noise and vibration which will

lead to disturbance ot noise pollution. As the size of project is small, so consequently machinery

used for the construction would be in limited area and will cause mild effect within existing facility.

Project site is away from communities, hence noise ot vibration issues are expected to be negligible.

Unmitigated Impact Characterization

Nature: Direct

Duration: Short to Medium Tetm
Reversibility: Reversible

Likelihood: Likely

Consequence: Minor

Significance: Low

Mitigation Measures
Following mitigation measutes will minimize noise impacts:

Construction machinery, genetators and vehicles will be kept propetly maintained and tuned.
Vehicles will have exhaust silencers to minimize noise generation. '
Movement of heavy machinery will be avoided at night as to prevent echo effect.

Vehicle speeds will be kept slow and pressure horns will be avoided while passing thtough ot
neat the communities, '

Har protection for man-power will be provided. -

Noise Monitoring or Mapping may be considered for construction activity.

Contractor(s) will submit plan for noise monitoting and obtain approval.

Compliance of noise levels defined in SEQS will be ensured.

Residual Impr act

Mitigation measures will reduce the magnitude of impact of noise and vibration but will not
eliminate it completely. A _

Noise monitoting duting project execution will ensure compliance to above mitigation measures
and their adequacy, as well as vetification of significance of residual impact.

Significance of the residual impact is expected to be low.

[ — | s
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5.1.2 Air Emissions

Construction machinery and vehicles will release exhaust ait emissions comptising of Catbon

Monoside (CO), Sulfur Dioxide (SO2), Oxides of Nitrogen (NOx) and particulate matter (PM).

Construction activities such as excavation, leveling, filing and vehicular movement will also

generate fugitive dust emissions. These emissions will impact on ambient air quality in the

immediate vicinity of project site. Since the project site is far away from communities, therefore no

air quality issues are expected to be arising,

Unmitigated Impact Characterization

Nature: Direct
Duration: - | Short Term
Reversibility: Irreversible
Likelihood: Likely
Consequence: Minor
Significance: Medivm
Mitigation Measures |

Following mitigation measures will minimize air emissions impacts:

Air quality analysis at the site will be conducted before start of construction, in order to
establish baseline conditions of the ambient air quality.

Construction machinery, generators and vehicles will be kept in good condition and properly
tuned.

Exhaust air emissions will comply with NEQS limits.

Fugitive dust emissions will be minimized duting construction activities by spraying water on
soil.

Project vehicles will avoid passing over loose soils to avoid fugitive dust emissions. If

unavoidable, speed will be reduced to 15 km/h.

Residual Impact

Mitigation measutes will reduce the magnitude of impacts on ambient air quality but will not
eliminate them completely. '

Environmental monitoting during the project execution will ensure compliance to the
mitigation measures and their adequacy.

Significance of the residual impacts on air quality is expected to be low.
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5.1.3 Surface and Ground Water Contamination

The project activitics that can contaminate surface or groundwater include folloﬁring:
(i Accidental spillage/leakage of fuels, oils and waste chemicals,
(i) Solid waste disposal from construction activities.
(iif)  Wastes from equipment/vehicle maintenance activities,

However, at the project location consequences of these impacts will be mild.

Unmitigated Impact Characterization

Nature: Ditect and Indirect
Duration: Shott to Medium Term
Reversibility: Reversible
Likelihood: Likely

Consequence: Minor

Significance: | Medium

Mitigation Measures

- Groundwater quality analysis will be conducted before the statt of construction activities,
inotder to establish baseline characteristics of ground water.

- Continuous monitoting of ground water quality will be carried out at appropriate time intetvals.

- Construction camp will be established considering atea with least effect on surface and ground
water.

- Conttactor(s) will submit plan for waste disposal system and obtain apptoval,

Residual Impact

® By adopting mitigation measures, the project activities are unlikely to contaminate water
resources of the area. The residual impacts of the project on the watet quality will therefore be
negligible.

®  The environmental monitoring during the project execution will ensure compliance to the

mitigation measures and significance of residual impacts.

Document Title: IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan .

Project Proponent: | P&G Energy (PW.) Limited . Approval Date :
Consultant Name: Conformity, Assessment 8 Sustainability Services Company _

Doc, Numbey: CAS-P&G-11-2018 Document Version! | 01 Page : 65 of 103




IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan

514 Landscape and ths1cal Dlsfiguratlon

The existing land has vast space for construction and opetations of the proposed pro}ecf The solar
power facility will be constructed in the area which was unused so far, so there will be no
landscaping, cutting of trees and distutbance of natural habitat of any ecological disturbance to the

environment.

Unmitigated Impact Characterization -

Nature: Direct

Duration: ' Short Term
Reversibility: ' Lrreversible
Likelihood: | Unlikely to possibly
Consequence: ' Minor
Significance: Medium

- There will be no cleating of natural vegetation and cutting of trees; however if requitement arises,
no hetbicides will be used for the purpose.

- A complete record will be maintained for tree cutting/ tﬁmrrﬁng ot shrub removing. The record
will include: the number, species, type, size, age, condition and photograph of the trees that
would be cut/trimmed. .

- Use of wood as fuel for cooking will not be allowed. Construction staff will be provided with fuel
ot cooked food would be bought from nearest hotel.

- No fires will be allowed in the open area or near the construction site.

Residual Impact _

®  The potential impacts of the proposed project on the natural vegetation ate expected to be very
low in nature.

= With mitigation measures, significance of residual impacts on vegetation of the area is expected
to be ‘very low to negligible’.

" The environmental monitoring during the project execution will ensure compliance to mitigation

measures and their adequacy, as well as significance of residual impacts.
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5.1.5 Soil Erosion, Degradation and Contamination

Soil etosion is likely to be caused during excavation and construction activities. Although,
construction activities will be cartied out in an already déveloped and operational site, where the |
roads are established and construction activity will be limited to a defined boundaty. Insignificant
bushes/shrubs may be removed for equipment installation purposes. Thetre tmay be soil

contamination because of fuel/oils spillage/leakage or inapproptiate waste (solid as well as liquid)

disposal.

Unmitigated Impact Characterization
Natare: Direct
Duration: Long Term
Reversibility: : Irreversible
Likelihood: ' Likely
Consequence: Minor
Significance: Medium

Mitigation Measutes

- To protect soil contamination on the project site, the contractors shall be bound to perform
inspection of all its construction machinety.

- Fuel or Oil leakage from the vehicles or machines (Transformers) due to maintenance at work
site will not be allowed. Maintenance will be done at workshops and maintenance atea.

- Any debtis or construction waste shall be collected at appropriate time and will not be left

aside in open area.

Residual Impact

®  The potential impacts of proposed project on soil erosion and contamination are expected to
be low in nature due to the limited area and designdted construction.
®  Significance of the residual jmpacts on the soil erosion and contamination of the area is

therefore expected to be ‘low’,
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5.1.6 Damage to Ecology/Wildlife habitat

The project atea does not have any natural vegetation for grazing animals. There are no protected
habitats areas at or near the project sites. The resilient animal species currently existing in the area
have already adapted to human activities. Project activities will therefore have not any adverse

effects on wildlife habitat.
Unmitigated Impact Characterization

Nature: Direct

Duration: Medium to Long Term
Reversibility: ' Reversible
Likelihood: Unlikely to possibly
Consequence: Minot
: Significance: Low

Mitigation Measuyres

- Habitat destruction will be kept to minimal.
- Solid Wastes/Gatbage will not be left in the open environment. Waste segtegation, Reduce,
Reuse, Recycle practices will be implemented. |

- The project staff will not be allowed to indulge in any hunting or trapping activities.

Residual Impact
* The potential itmpacts of the proposed project on ecology and wildlife of the area are expected

to be mild in natute.

* Significance of the residual impacts on flora and fauna is therefore expected to be ‘low’.
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5.2  Potential Impacts duting Operation and Maintenance (O8&M) Phase

The O&M activities will be petfotmed in a controlled manner-considering /safety measures and
potential impacts. The potential impact duting the operations phase includes contamination of
soil and water as a result of Inappropriate waste disposal {domestic solid waste, sewage, repair

and maintenance waste such as waste oils, fuel and chemicals, etc.)

5.2.1 Soil and Ground water Contamination

The O&M activities at site will generate several types of wastes, which can cause soil or ground
water contamination. These are listed below.

- Solid wastes from offices.

- Sewage from offices and facilities.

-« Leakage and spillage of fuel and oil.

Unmitigated Impact Characterization

Nature: ' Direct and Indirect )
Duration: : Shott to Medium Term
Reversibility: Irreversible |

Likelihood: Likely

Consequence; Minor

Significance: Medium

Mitigation Measures

Following mitigation measutes will greatly minitnize; if not eliminate the impacts of the proposed
project’s O&M activities on soil and ground water of the area:
- The facility will implement appropriate solid waste collection and disposal practices based on

waste minimization, reduction, re-use and recycling, Relevant contractor service will be obtained.

Onsite sewage facility e.g Septic Tanks will be maintained such that tfeated wastewater will be
directed to drain fields. Ground water table will be protected by maintaining depth of the
installation and material of tanks.

Sewage Sludge will be collected on defined intervals and disposed of through contractor,

Waste oils, fuels and chemicals will be disposed of in accordance with their respective Material
Safety Data Sheet (MSDS).
- Soil contaminated by oil/fuel spillage will be temoved and disposed of appropriately in
accordance with MSDS. -
Residual Impact

B After the mitigation measures the residual impacts on soil ot ground water contamination are

expected to be low in nature.
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5.2.2 Soil Erosion ot Degradation

Most impacts of Solar PV project on soil are restricted to the constiuction phase, which will get
stabilized duting operation phase. The soil conditions of site would be allowed to stabilize during
this period. The topsoil in areas would be restored and such portions of the site would be planted
with approptiate plantation inside the boundary of the project. During operation of a project, no

appreciable adverse changes in the soils are anticipated.

5.2.3 Air Quality

Plant operation would not significantly affect air qualify, since solar project is green field project &

there will be no gaseous emissions duting operation phase from the proposed project.

S ol

5.2.4 Noise Pollution

During plant operations, there would be no significant noise generation. There might be use
ofmachinery during maintenance of plant, but the activity will be restticted to day time. The
noisegenerated will not exceed permissible limit as per SEQS for noise. Also the IFC EHS
Guidelines for Noise will be implemented which is 55 db(A) at day time and 45 db (A) at night

time, Noisemonitoring will be performed during construction and operation phases to keep in

permissiblelimits,

5.2.5 Ecology

Thete is no sensitive ecological area / protected fotest area such as national wildlife park,
birdSanctuary near the project area. The atea is vacant land and removal of small bushes

dutinginitial period of construction will be minimal and will be reversed through re-plantation.

Therewill be no impact on the ecology of the area during operation phase.

5.2.6 Wastewater from cleaning of Solar PV modules
There shall be minimal discharge of wastewater from cleaning of Solar PV modules.

Thewastewater emanating from cleaning operations shall be recycled for plantation around
thePlant. The water for cleaning the module will not include any chemical agents. Modules shall

be cleaned on defined time intervals i.e once or twice a month. Tanker water supply will bemade

available and will be used by the cleaning staff.
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'5.2,7 Visual Impact/Reflection

The site, after completion of its development, would consist of built structures, landscaped togive a
pleasing sight. The potential impacts could be visual and reflection. However, as theproject site and
the suttounding ateas provide no significant aesthetic value, the sights of a large arca covered with

solat PV panels will have no visual impact.

As the plant is near Bolari Air force airstrip so plate effects may be produced, but reflection
problem will not occut in this Project as its surface of solar PV panels is designed to absorh sunlight

and minimize sunlight reflections. The panels have mote efficiency to absorb heat and there is very

low chances of reflection. The panels which ate being used have a negligible silicon inhalation.

5.2.8 Impact of Transmission Lines during Operation Phase
Electric Shock:

"This may lead to death ot injuty to the workers in the area. This shall be minimized or avoided by:
e Sccurity fences around substation
» Fstablishment of warning signs

e Careful design using appropriate technologies to minimize hazards.

Maintenance of Transmission Line and Substation:

Possible exposure to electromagnetic inter phase could occur during these activities. Design of
transmission line shall comply with the limits of electromagnetic interference from overhead power

lines.

Oil Spillage:

Contamination of water on land by the transformer oil can occur during operation due to leakage
or accident. Substation transformers are normally located within secure and impetvious areas with a
storage capacity of 110% spare oil. Also propet drainage facilities will be constructedduring the

construction stage to avoid overflow or contamination.
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5.3  Potential Impacts duting Decommissioning Phase
Dismantling operation will have impacts on environment. All activities shall be petformed in a
controlled way to keep the impacts minimum. Applicable laws and guidelines will be followed

throughout all activities. Impacts duting decommissioning of the project are described below:

5.3.1 Noise Pollution
Sources of noise duting decommissioning will be similar to. those of construction phase. Equipment

will include rollers, bulldozers, diesel engines and vehicular traffic. Howevet, it will be on

intermitient basis and will occut for a limited petiod of time.

- 5.3.2 Ai_r Pollution

Emissions from decommissioning activities include vehicular emissions, diesel emissions from large
construction equipment, generatots ttucks and equipment traffic. These emissions will not likely

exceed air quality standards defined in SEQS.

5.3.3 Ecological Impacts

Impacts to flota and fauna from decommissioning activities will be similar in nature to impacts from

construction activities. It is expected that overall impact will be low.

{® Steel will be reused and sold out as Scrap.

5.3.4 Solid Wastes Impacts

Substantial amount and varied types of solid waste will be generated during the decommissioning
and dismantling of the facility. Much of the solid material for e.g. Concrete and Masonty, Steel,
Power Cables etc. could be recycled and sold as sctap, the remaining nonhazardous waste would be
sent to permit disposal facilities. Disposal of solar PV panels shall be catried out at
decomrissioning at the end of PV Solar Panel lives that is probably 30 years. Followitig means of
disposal shall be preferred for various types of solid wastes:

* Concrete waste will be disposed of in the landfill site within project premises.

= Cables will be reused and sold out.
¥ PV for Solar plant will be dispose off as per standard industrial practice arid the implementation

of international protocols; Basel Convention and the Trans boundary movement of hazardous
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wastes and their disposal May 5, 1992 would be preferted for the decommissioning of PV Plant.

® PV panels shall be segregated into reusable, recyclable and non-recyclable waste. Non-recyclable

will be further sepatated into hazardous and non-hazardous waste. The categories for hazardous
and non-hazardous waste shall be dealt accordingly as per EPA guidelines. A reputable 3rd
party contractot shall be hired for handling such waste that would be having cestification or

approval from eavironmental protection agency as well as Basel convention act 1992.

54  Summaty of Potential Impacts during Construction, O&M and Decommissioning

MJ | = | Major ST | = | ShottTerm L | = Low

Li = | Likely LP = | Likely Possible
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5.5  Social and Economic Impacts
Most of the socio-econemic concerns will arise during the construction phase of the proposed

project. The key sociceconomic impacts are identified and assessed below:

551 Employment Generation

The project will penerate employment opportunities for local population. Indirect job
opportunities will also be cteated outside the project boundaty. Local contractors and labors
from nearby communities will be given ptiotity for hiring skilled and unskilled labor. Overall, it is
anticipated that the project will provide steady income soutce to local people duting construction

and O&M. Project activities employment impacts are thus positive.

5.5.2 Land Acquisition and Asset Loss
The project will not entail any physical or economic displacement. No Land will be acquired
from any othet third patty; the new consttuction will be developed inside the atea/premises of

the existing Solar power facility.

5.5.3 Damage to infrasttucture

The project is in the existing facility and no damage will occur on infrastructure.

5.5.4 Child Labor
Although the use of child labot is not prevalent in construction industry; howevet, the provisions
of the Child Labor Act will still be made patt of the construction contracts to ensute that no

child labor will be employed at the project site.

5.5.5 Occupational Safety of Employees

Project construction activities will involve operation of construction machinery, vehicular traffic,
excavation and filling. Solar power plant operation and maintenance activities will also expose
workers to various occupational safety hazards. Following mitigation measures will be taken to
protect workers from potential safety hazards. A

(i) The construction sites will have protective fencing to avoid any unauthotized entry.

(i) Drivers will be provided with Defensive Driving Training.

(i)  Vehiculat speeds near/within premises will be kept slow.
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(iv)  Firefighting equipment will be made available at the camps and construction site.

¥) The camp staff will be provided with Firefighting Training..

(v)  All safety precautions as per MSDS will be taken to transport, handle and store

hazardous Substances e.g. Flammable fuels ete.

5.5.6 Indigenous People

There ate no indigenous peoples living on the project site, thus, no such community will be

impacted by the project.

5.5.7 Renewable Power Sector Development

Solar enetgy holds the most potential of all renewable enetgy soutces in Pakistan, possibly

offering at a rate of 1000 watts per squate meter. The project will demonstrate this potential for

large-scale solar projects to meet power needs in the tegion. The project will establish the

commercial viability of large-scale solar farms connected to the grid and set off the necessary

growth in the sector by advancing a model that can be replicated by other private sectot

investors.
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SECTION 6
6.0 - ENVIRONMENTAL MANAGEMENT PLAN (EMP)

This section provides the detail of implementation sitategy for mitigation measures identified

duting the environmental assessment thiough an Environment Management Plan.

6.1  Purpose and Objectives of EMP

The purpose of EMP is to provide operational control details of implementation strategy for the

environmental aspects of the tespective area ot the activity, The speciﬁc objectives of EMP are:

s Define the envitonmental control measure and their implementation mechanism.

e Define roles & responsibilities of project proponents, contractors, principal company, means
of communication between them etc..

¢ Define monitoring and measurement of pararnetelrs and envitonmental performance criteria.

¢ TIdentify Training Need Assessment and training provision.

6.2  Scope of EMP

The EMP consists of the following components:
e  Mitigation plan

¢ Monitoring plan

* FEavironmental Training. Plan

¢ Institutional Arrangements

¢ Communication and documentation

¢ Budgetary estimates for EMP implementation,

6.3  Mitigation Plan

Mitigation measures are the key elements to impierncnt environmental controls. The plan covers
all the potential effects of each activity of project and theit associated mitigation measures. For
each activity of the ptoject, the following information is presented in the plan:

s A listing of the potential impact associated with project activity
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» A comptehensive listing of mitigation measures {(actions)

* Responsibility of the concern for implementation action

* Responsibility of the concern for monitoring

® The timing of the action to ensure that the objectives of mitigation are fully met.

It is emphasized that the mitigation measures will have to be translated into environmental

requirements and specifications to be made part of the contracts for the construction activities,

with legal binding, Following mitigation plan will be implemented.

&
T
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Initial Environmental Ixamination of 50 MW AC Solar PV Power Project

64  Monitoring Plan

FEnvironmental monitoring will be undertaken duting the-project activities with an overall

objective of management of environmental impacts. It will ensure effectiveness of mitigation

measutes in minimizing the project’s impacts on environmental and social resources.

Monitoting activities will include petforming systematically audit/observation of mitigation

activities undestaken by ptoponent and contractors and verifying that these are in compliance

with the legislative requitements -and are within acceptable limits, Documentation and

communication of monitoring obsetvations to the concerned person(s) of the proponents and

contractors will be done, for implementing approptiate and timely corrective actions.

Periodic monitoring teports of project’s environmental performance will be documented,

communicated to the stakeholdets/BEPA and recotds will be maintained. Following monitoring

plan will be implemented.
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Initial Environmental Hyamination of 50 MW AC Solar PV Power Project

6.5 Training Plan

Provision of Environmental and Safety Trainings will ensure that requitements of EMP ate

followed throughout the project period. The primary responsibility for providing training to all

project personnel will be of proponent. Training plan will be finalized befote the

commencement of project.

T'rainings will be provided to the proponent staff; the construction contractors and other staff

engaged in project activities and will cover all staff levels, ranging from management and

supetvisoty to the skilled and unskilled labor. The scope of the trainings will cover general

envitonmental awateness and legislative requirements with special emphasis on sensitizing the

project staff to the environmental and safety aspects of the atea. During the O&M phase of the

project, these trainings will continue to be provided by proponent for all relevant staff. Records

will be maintained and contractors will be advised to submit training records accordingly.

Following Training Plan will be implemented.
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Initial Environmental Bxamination of 50 MW AC Selar PV Power Project

6.6

Organizational Arrangement for EMP

6.6.1 Responsibilities

Proponent will have an-officer responsible for overseeing and monitoring implementation of
EMP.

EMP and relevant documents will be included in all contracts.

Duting the O&M phase of the project, proponent will be responsible to ensure the

itnplementation and repotting of envitonmental performance.

6.6.2 Communication and Documentation

Recording/maintaining all information of monitoring will be in a predetermined format.
Information will be compiled to produce periodic reports to be communicated accordingly.
Communication channels will be well defined among proponent and contractoss.

Meetings will be held among proponent and contractors on defined intervals,

Records will be retained according to the proponent or contractor records management

policy/ptocedute (as applicable).

6.6.3 Estimated Budgetary requirements

Estimated cost of mitigation and monitoring shall be completely integrated with project cost and

will not be separated. An officer overseeing environmental mattets will be appointed. The table

below mentions the cost estimates for the environmental management of the proposed project.

It may be reduced or incréased as per the conditions implies.

v
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

' SECTION 7
70 CONCLUSION & RECOMMENDATIONS

The scope of the proposed project is installation, commission and genetation of power through
solar panels connected with existing grid. The Project will be the replacement of conventional
power generation with renewable enerpy. Solar energy will replace fossil fuel powered generation

and therefore it would reduce greenhouse gas emissions into the atmosphere.

The PV technology to be utilized at the proposed Gwadar Solat Power Plant has several key
benefits, when compated to the conventional enerpy sources, contributing to the sustainable
development including:

o Safe for Construction and Operations of the photovoltaic facility have no heavy duty
components to be installed during the construction phase of the development, preventing
exposure of tisks to wotkers such as fire, explosions and volatile organic emissions
associated with thetmal fluid-based solar thermal technologies;

¢ Low Environmental Impact. The Photovoltaic (PV) technology is land-efficient, watetless,
with a lower direct ptoject impact and a lowering the environmential tisk throughout the
project life cycle; .

e Local manufacture, material and labor supply to comptise a high percentage of the project
value; |

e DPromotes Solar Industry Growth. The Photovoltaic (PV) technology is uncomplicated,
reliable, is sustainable and allows automated manufacture, thereby leveraging the strengths of
the manufactuting sector.

» The surface layer of vegetation is not cleared underneath the facility, allowing for reduced
e;:ological impact.

s Non-depletable source (the sun)

» Pollution free (no fuel, no emissions, recyclable)

» No noise No moving parts to wear out (if fixed panels ate used). PV installations can operate
for many years with little maintenance.

e DV systems ate modular. You can start with a small system and expand as demand for power

increases.
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® PV systems have a long life & durability. Cells Iast 25-30 yeats.

e Systems installed and operated anywhere including areas of difficult access and remote

locations.
* Do not requite water
® Reduction of the CO2 emissions;
¢ Improvement of the quality of water supplies;
® Reclamation of degraded land;

® Reduction of the number of the requited powet transmission lines

From the socio-economic viewpoint, the benefits of the use of solar enetgy systems include:
® Reduction of the national dependency on fuel impotts;

s Diversification and security of energy supply;

® Provision of significant job opportunities and working positions;

¢  Support of the enetgy market deregulation,

e Acceleration of the rural electrification in developing countties.

Initial Environmental Fxamination (TEE) has been conducted in line with legislative requitement
of Pakistan Eavironmental Protection Act 1997, EIA / IEE Regulation and National
Environmental Quality Standards. The results of initial examination comptrises of site surveys
and assessment of various environmental factots such as Topology, Ait, Noise, Water tesources,
Ecology, Climate and Natural habitat, Community and empléyees_ health and safety ete.,
determination of legislative and other requirements ar-ld their compliance status, requirements

from proponent.

Adverse Environmental impacts are not likely to result from the proposed project and those
with some medium to low impacts are controllable through proposed mitigation measutes or
EMP. Overall, impacts are manageable, cost effectively. The proposed project \ﬁli have number
of positive impacts and negligible negative impacts to the existing environment. Some of the

positive featutes of the project are as follows: -

IEE of 50 MW AC Solar PV Power Project in Gwadar — Pakistan
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

= Significant improvement in the economic activit_y -o-f the sutrounding areas due to
generation of direct and indirect employment opportunities.

®  The Project Area does not fall under any sensitive or protected ecosystem.

®  No threatened / Near-Thteatened species of wildlife are recorded in the Project Atea.

®  No trees will be removed from the project site.

®  Havironment pollution due to excavation and fill operation, transportation of materials,
nuisance frorﬁ dust, noise, vehicle fumes, smoke and vibtation ate shott term impacts.

»  Project will not entail physical or economic displacement of communities.

*  Proper planning for transportation and material management will be implemented to
overcome public inconvenience (if any) duting the proposed project activities.

»  The Project is not consideted as highly sensitive or complex.

‘Based on the environmental and social assessment and surveys conducted for the Project, the

potential envitonmental impacts can be mitigated to an acceptable level through implementation
of mitigation measures identified in the EMP. Adequate provisions are being made by proponent

to cover the énvironmental mitigation and monitoring requitements and theit associated costs.

Most impacts are expected to occur duting the construction phase and are considetred to be of a
temporary nature. The main construction impacts are associated with waste management and
excavation and movement of soils. _.Mitigation measutes related to construction activities will be
incotrporated into civil wotks contracts and their implementation will be ptimatily the
responsibility of contractors. Flence, the proposed project has limited adverse environmental and

social impacts.

On the basis of the environmental impact assessment and the conclusions, it is recommended
that:
¢ EMP must be made a part of the contracts awarded for the proposed project.

e Training to contractors for environmental and social management must be made mandatory.
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

Environmental and safety legislation to be made part’ of its awateness program for
cohtractorsa

Coniractors must demonstrate their commitment towards sound environmental and social
management practices throughout operations.

During the consttuction 8 opetation local labor/human resources must be hired.

All safety measures must be taken for the construction phase.

Safety measures specific to liquid fueling operations shall be taken by the proponent and
guided by the principal.

Fencing of atea/boundary wall must be ensured duting construction phase. The land may be
zoned fot industrial use ot be designated specifically for the purpose in a subdivision.
Vehicular access/egress/crossover to be reasonably safe with adequate approach distances
especially where main roads and intetsections are involved.

Wherever possible, sites to be erected on level rather than sloping site to prevent rolling over
of discarded matetials such as cans, drums, etc.

All setvice areas to be paved to avoid dust nuisance.

Signs must be in accordance with the regulations and should be located so as not to reflect
the sun into the face of mototists and should be large enough so that they can be seen from
a reasonable distance at a defined speed limit.

Site must be equipped with fire-fighting and fire protection equipment installed in
accordance with the requirements of the civil defense and applicable legislation.

Fuel tanks ate to be vented to the atmosphere,

All volatile flammable liquid storage tanks shall be installed below gtound in compliance with
the applicable requirements.

Propet facilities for storage and disposal of used and waste oil must be provided.

Waste water from washing / cleaning purpose must be dispose of propetly.

Fuel should be stored in double walled container to minimize leakage and prevention of

contamination of ground water.
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Initial Environmental Examination of 50 MW AC Solar PV Power Project

In addition, the EMP parameters monitoring including environmental and social complaints (if

any) will be catried out throughout the project activities.
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EXECUTIVE SUMMARY

This Grid Intetconnection Assessment (GIA) teport provides the documentation of an
assessment that has been performed for the connection of a 50MW (AC) Solar PV Power
Generation project by P&G Energy Pvt Ltd. (Ib Vogt) to the Quetta Blectric Supply Company
(QESCO) transmission system at 132kV., The ‘S0MW (AC) Solar PV Power Generation project’
located in Gwadar, Balochistan, Pakistan and has a commercial operation date of September
2021. The project will be connected by making an In/Out on 132kV Cairo Single circuit between

Gwadar — Pasni grid station by a feed length of 0.5km of Cairo conductor.

Steady state power flow assessment has been performed using the already available network data
of QESCO, Pre-project power flow study was conducted to analyze the magnitude and phase
angles of bus voltages, line loadings and power flows under steady-state conditions. Post project
power flow analysis has also been performed after the interconnection of the proposed project
with the QESCO transmission system, The power flow results for the system incact and for the
contingency conditions shows that the power flows on all the transmission line branches are
within their normal thermal loading limit. Thete is no capacity constraint in terms of power flow

or voltage ratings within the study area.

Dynamic stability analysis has been performed to access the dynamic impact of the Solar powet
¥ ¥ P b L p

plant on national grid system due to distutbances at the power plant and vice versa. The results
of dynamic stability analysis indicate that the power system is stable for the interconnection

proposal and it also fulfils all the criteria for generation connection with the power system.

Short circuit analysis has been performed to evaluate the contribution of the proposed project in
fault current levels of substations in its electrical locality. Fault cutrents have been computed
based on simulation of three-phase and single-line-to-ground faults by applying the critetia as
mentioned. in the TEC-60909 standard. Result of the analysis' shows that the caleulated fault
cutrents ate below the citcuit-breaker interrupt ratings of existing grid stations located in locality

of the project.

Based on the study results, it is concluded that proposed generation interconnection assessment

for S0MW (AC) Solar PV Power Generation project' meets the NEPRA prid code planning

. criteria.
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1 INTRODUCTION

1.1 Project Description

This Grid Interconnection Assessment (GIA) report provides the documentation of an
assessment that has been performed by ARCO Energy in tesponse t(; a request made by P&G
Funetgy Pyt Led. (Ib Vogt) “Project Owner” ot “PO” for the connection of a2 50 MW (AC) Solar
PV Power Generation project (“Project”) to the Queita Fleciric. Supply Company (QESCO)
transmission System at 132kV. The PO has proposed a commercial opetation date of September

2021 for the Project.

“The project is located in Gwadar, Balochistan. Figure 1.1 shows Google site-map of the project.
The pre-project and post-ptoject geographical representation of power plant is shown in Figure

1.2 and Figure 1.3.

Figure 1.1: Google Site Map of the Solar PV Power Generation Project.
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1.2 Grid Intetconnection Arrangement

The project will be connected by making an In/Out on 132kV Caito Single circuit between
Gwadar — Pasni grid station by a feed length of 0.5km of Cairo conductor. The objective of the
GIA is to evaluate the impact of the proposed solar power plant on the QESCO transmission

systetn.

1.3 Study Components
GIA includes the following three types of analyses to evalnate the impact of interconnecting the

proposed project:

i) Steady state analysis.
i) Dynamic stability analysis.
1it) Shott circuit analysis.

This report docunents the results of the steady state, dynamic stability, shott circuit and power
quality analysis. The steady state analysis includes pre-project and post project power flow
assessment. Dynamic stability analysis includes the post project dynatnic stability assessment
duting occurrence of any fault. Short circuit analysis includes pre-project and post project short

circuit current levels assessment at different buses in the vicinity of the project. -
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2 STUDY METHODOLOGY

2.1 Study Criteria
GIA has been cattied out based on the National Electric Power Regulatory Authotity (NEPRA)
Grid Code planning criteria, Key parameters and their cortesponding limits have been

summatized in table below.

Parameter Range
o 3% puat 132KV and below
' 1
Voltage No-rma Condition +8%,-5% p.u at 220kV and above
3 _ Contingency +10% p.u
T/L Loading Normal Condition 100%
“Capacity _ Contingency 7 100%
- Nominal . 50Hz
Frequency Steady State Variation |- 49.8 Hz - 50.2 Hz
Contingency Band 49.4 Hz - 50.5 Hz
Lagging 0.95
act _
Power Factor Teading 008

2.2 Steady State Analysis

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant
on transmission system faciliies under steady-state conditions. I¢ involves two distinct analyses:
thermal loading analysis and voltage analysis. Power flow solutions using the PSS/E® program

{Version 33.4) has been performed.

A “study area” was defined to represent the areas of interest which includes the following areas

within QESCO:

o GWADAR
o TURBAT
o PASNI

DEEPSEA-1 .
o GWADAR IND '

. 221 System Intact Analysis
‘The incremental impact of the project on thermal loading of transmission facilities under system
intact conditions was evaluated by compating transmission system powet flows without and with

the proposed project. Loadings of the transmission facilities without and with the project were

5
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tabulated and compared. The critetia to flag thermal overloads are 100% of continuous facility

rating (Rate A in the power flow model).

2.2.2 Contingency Analysis

The contingency analysis for this study consists of sinple branch (N-1) outage in the study area.

2,23 Thermal Loading Analysis

132KV and 33KV rated transmission facilities in the study atea have been monitored for theemal

loadings.

“

2.24 Voltage Analysis ' :
Voltages at buses inside the study area have been monitored for possible pre and post project
voltage violations in accordance with NEPRA Grid Code guidelines. In accordance with these
guidelines, those buses that have a voliage change of more than 5% pau (System Intact

condition) and £10% p.u. (contingency condition) are considered affected.

2.3 Dynamic Stability Analysis

The putpose of dynamic stability analysis is to analyse the impact of the proposed solar power
plant on transtnission system facilities under transient conditions. The system is considered to be
stable if the system recovers with good damping after the transients die out and the synchronism

is retained.

Fault cleating time fot different voltage levels in accordance with NEPRA Grid Code guidelines

is presented in table below.

t

Voltage Level Fault Type Fault Cleating Time _
132kV 3-Phase 5 Cycles (100msec)

2.4 Short Circuit Analysis
The putpose of short-citcuit analysis is to investigate the fanlt curtent levels at neatby
substations without and with the proposed project online. And to check whether the calculated
pre-project and post-project fault currents are within the citcuit breaket interrupt ratings. Shost
circuit analysis has been carried out by applying the criteria as mentioned in the TEC-60909
standard.
Key assumptions in IEC-60909 are given below.

o 'Tap ratios to unity

o Line charging to zero

o Shunts ate set to zero in positive sequence

o

Desired voltage magnitude at bus bars is set to 1.1p.u in maxinum fault level.
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3 STEADY STATE ANALYSIS

3.1 Model Development

Project specific data was provided by the plant owner and it has been compiled and presented in

Annexure-A. The steady state model of the power plaﬁt is presented in table below:

Generator
No. of Collector Units . 20
Generation size of each collector (MV A) 2.5
Active Power of each collector Pgen. (MW) 2375
Power Factor 0.95 lﬂgg_ing, 0.95 Ieading
Qmin, Qmax (MVAR) 0.7806,0.7806
Rated Frequency - 50Hz
Generation Voltage 0.4KV
Xsource - ) e
Switchyard Transformer
No. of Transformer units : 2
MVA Capacity of each GSU 55
Rating 33/132kV
% Reactance (X) 13%

(X tve) = (Xzero)

0.2 pu
At 100MVA system base.

Generation Step Up (GSU) Transformet

No. of Transformer units 20
MVA Cap'\clty of each GSU 2.5
» Rating 0.4/33kV
% Reactance (X) 7 6%
(X+ve) = (Xzero) '
24 pu
At T00MVA system base.
Auxiliary Transformer
No. of Transformer units 1
kVA Capacity of each GSU 50
Rating 0.4/33kV
% Reactance (X} 0.2%
(X+ve) = (Xzero) ' '
4 pu
At 100MVA system base.

Steady state power flow assessment has been petformed using the already available network data

of QESCO.
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3.2 Pre Project-Power Flow Assessment
A pre-project power flow study was conducted to analyze the magnitade and phase angles of bus
voltages, line loadings and power flows under steady-state conditions.

The results of the pre-project power flow analysis are in Annexure-C.

3.2.1 Base Year 2021: Peak Loading Summer

Powet flow analysis has been performed on the peak loading summer (September) case of

- QESCO network. This base case included a detailed representation of the QESCO transmission

system in the study atea.

The power flow tesults for the system intact conditions show that the power flows on all the
transmission line branches are within their normal thermal loading limit. There is no capacity
consttaint in texms of power flow of voltage ratings within the study area. The results of the

pre-project power flow analysis are plotted in Annexure-C.

3.3 Post Project Power Flow Assessment _

Post project powet flow study was conducted to determine the reliability impact of the proposed
50MW Ib Vopt Solar Patk project on the QESCO transmission system. This includes the
performance of a contingency analysis to identify any facility overload or voltage condition that
violates the NEPRA':pIanning criteria. Any such violation that is eithet directly attributable to

this project or for which it will have a shared responsibility is included in this report.
The results of the pgst project power flow analysis are plotted in Annexure-D.

3.3.1 Base Year 2021: Peak Loading Summer

A base case has been developed for peak loading summer (September) 2021 that allow us to
judge the maximum impact of Ib Vogt Solar Park project on the QESCO network, using the
already available network data of QESCO. )

Post-project power flow analysis has been performed after the interconnection of the proposed
project with the QESCO transmission system, This includes the detailed representation of the
powet plant. A simulation of all possible contingencies within the NEPRA Grid Code planning

criteria has also been carried out.

'The steady state results for the system intact and contingency conditions depicts that the power
flows on all the transmission line branches are within theit normal thermal loading limits. There
is no capacity constraint in terms of load flow or voltage ratings around the study area.

Results from the power flow analysis are presented in table below.
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Condition

Contingent Branch

Figure No.

Steady State Result

System Intact

N.A-

Figure -1

No overloading

IR VOGT Solar PP to PASNI line out

Contingency . Figure D-1.1 No ovetloading
Contingency | 1B VOGT Solar PP to GWADAR line out Figure D-12 |  No overloading
Contingéncy | DEEPSEA-1 to GWADAR line out | Rijpyre 1.3 | No ovetloading
Contingency PASNI to TURBAT line out Figure D-1.4 | No overloading
Contingency TURBAT to GWDR COAL PP line cut | Figure D-1.5 No ovetloading
Contingency TURBAT to HOSHAB line out Figure D-1.6 No ovetloading
Contingency GWADAR to 230/132 GWADAR line Bigure D-1.7 No ovetloading

out

3.3.2 Base Year 2022: Peak Loading Winter

A base case has been developed for peak loading winter (January) 2022 that allow us to judge the

maximum impact of Th Vogt Solar Patk project on the QESCO network, using the already
available network data of QESCO.

Post-project powet flow analysis has been performed after the interconnection of the proposed

project with the QESCO transmission system. This includes the detailed representation of the

power plant. A simnlation of all possible contingencies within the NEPRA Grid Code planning

ctiteria has also been catried out.

The steady state results for the system intact and contingency conditions depicts that the power

flows on all the transmission line branches ate within their normal thermal loading limits. Thete

is no capacity constraint in terms of load flow or voltage ratings around the study area.

Results from the power flow analysis are presented in table below.

Condition Contingent Branch Figure No, Steady State Result
System Intact -N.A- Figure D2 No ovei;loading
Contingency | 1B VOGT Solar PP to PASNI fine out Figure D-2.1 No ovetloading
Contingency " IB VOGT Solar PP to GWADAR lise ot Figure D-2.2 No Voverloadi-ng
Contingency DEEPSEA-1 to GWADAR line out Figure I>-2.3 No overloading

~ Contingency PASNI to TURBAT line out Figure D-2.4 No overloading
Contingency | TURBAT to GWDR COAL PP line out Figore D-2.5 No overloading




Y

No ovetloading

Contingency TURBAT to HOSHAB line out Fipute D-2.6
ADAR to 230/132 GWADAR Ii _ :
Contingency GWADAR to (iut ne Figure D-2.7 No ovesloading
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4 DYNAMIC STABILITY ANALYSIS

Dynamic stability analysis has been performed to access the dynamic impact of the solar powet

plant on national grid system due to disturbances at the power plant and vice versa.

4.1 Dynamic Model Development

Generic dynamic models, available in the PSSE model library, for the solar power plant have
been used to develop the dynamic model of the power plant. Dynamic model of the power plant

is presented in table below;

Componeni ‘ Maodel

Generator PVGUL

Flectrical PVEUIL
Mechanical PANELUI
Pitch IRRADU1t

4.2 Post-Project Dynamic Stability Assessment

4.2.1 Base Year 2021: Peak Loading Summer

Dynamic stability analysis has been cartied out for the Base Year 2021 peak loading sutnmer
conditions. To access the dynamic behaviot of power plant and system towatds the distutbances,

simulations have been carried out of 3 Phase fault at Ib Vogt Solar Patk cleated in 5 cycles.

Each simulation has been performed for one second to depict steady state condition. Then fault
is applied and system has been simulated for the fault clearance time. Post-fault condition has

been simulated, from clearance of fanlt followed by a certain contingency, till 20 seconds.

11
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4.2.2 3 Phase fault at 132kV Ib Vogt Solar Park cleared in 5 cycles

Three phase fault has been applied at Ib Vogt Solar Park, fault has been cleared in 100msec

(5 cycles) with a particular N-1 contingency and dynamic stability response of the systemn is

monitored, the same has been summatized in the table below.

Fault E-1: 3 Phase fault ac 132kV 1b Vogt Solar Park bus cleared in Scycles (Stuck Breaker in 100msec)

No.

Contingency

Monitored Element

Figure
No.

System Response

BE-1.1

132kV line from
Ib Vogt PP to
Pasni

[Bus Voltages of

@ 0.4kVIb Vogt LV

(i) 33kV Ib Vogt MV

(i) 132kV Ib Vogt PP

(iv) 132kV Pasni

¥ 132kV Gwadar

(v) 132kV Gwadar Ind

H-11A

Stable

Frequency of
(i} 132Ky Ib Vogt Solar PP

E-1.1B

Stable

MW and MVAR of Ib Vogt LV

E-1.1C

Stable

Rotor Angles w.r.t. Muzaffargarh
Slack Bus:

) Gwdr Coal PP

{iy Hubco PP

E-1.1ID

Stable

Active (P) and Reactive (Q)
power flows on interconnecting
132kV lines from

() Ib Vogt PP to Pasni Bus
{iiy Tb Vogt PP to Gwadat Bus

E-1.1E

Stable

E1.2

132kV line from
Ib Vogt PP to
Gwadar

Bus Voltages of

i 0.4kVIbVogtLV
() 33kV Ib Vogt MV
(i) 132kV Ib Vopt PP
(iv) 132kV Pasni

(v) 132kV Gwadar

{(v)) 132kV Gwadar Ind

E-1.2A

Stable

12
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No. Contingency Monitored Element F;gI:.)ltc System Response
Frequency of E-1.2B Stable
) 132kV Ib Vogt Solar PP Bus o
MW and MVAR of Ib Vogt LV | E-1.2C Stable
Roto_r Angles w.r.t. Muzaffatgarh
Slack Bus: E-1.2D Stﬂb_ic
@) Gwdr Coal PP
(i) Hubco PP
Active (P) and Reactive (Q)
power flows on interconnecting
132kV lines from E-1.2E Stable

(® Ib Vogt PP to Pasni Bus
(i) Ib Vogt PP to Gwadar Bus

4.2.3 3 Phase fauli at 132kV Pasni cleared in 5 cycles
Three phase fault has been applied at Pasni, fault has been cleared in 100msec (5 cycles) with a

particular N-1 contingency and dynamic stability response of the system is monitoted, the same

has been sumunarized in the table below.

Fault E-2: 3 Phase fault at 132kV Pasni bus cleared in Scycles (Stuck Breaker in 100msec)

No.

Contingency

Monitored Element

Figure
No.

System
Response

E-21

132kV line from
Pasni to
Tb Vopt PP

Bus Voltages of
) 0.4kV IbVogt LV
{1} 33kV 1b Vogt MV
(i) 132kV Ib Vogt PP
(iv) 132kV Pasni
(v) 132kV Gwadar
(vi) 132kV Gwadar Ind

E-21A

Stable

Frequency of
(i) 132kV Ib Vogt Solat PP Bus

F-2.1B

Stable

MW and MVAR of Ib Vogt LV

E2.1C

Stable

Rotor Angles w.r.t. Muzaffargarh
Slack Bus:

i) Gwdr Coal PP

(i) Hubco PP

E-21D

Stable

13
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Active (P) and Reactive ((Q) power
flows on interconnecting 132kV

lines from
(i) Ib Vogt PP to Pasni Bus

{ () Ib Vogt PP to Gwadar Bus

E21E

Stable

4.2.4 3 Phase fault at 132kV Gwadar bus cleared in 5 cycles.

Three phase fault has been applied at Gwadar Grid, fault has been cleared in 100msec (5 cycles)

with a particular N-1 contingency and dynamic stability response of the system is monitored, the

same has been summarized in the table below.

Fault E-3: 3 Phase fault at 132kV Gwadar bus cleared in 5Scycles (Stuck Breaker in 100msec)

No.

Contingency

Monitored Element

Figure
No.

System
Response

|

]

B-3.1

132kV line from
Gwadar to
Ib Vogt PP

Bus Voltages of

{1y 0.4kVIb Vopt LV
(i) 33kV Ib Vogt MV
(i) 132kV Ib Vogt PP
{iv) 132kV Pasni

(v) 132kV Gwadar

(vi) 132kV Gwadar Ind

E-3.1A

Stable

Frequency of
(i) 132kV Ib Vogt Solar PP Bus

E-3.1B

Stable

MW and MVAR of Ib Vopt LV

F3.1C

Stable

“Rotor Angles w.r.t. Muzaffarparh
Slack Bus:

® Gwdr Coal PP

(i) Hubco PP

E-3.1D

Stable

Active (P) and Reactive (QQ) power
flows on intetconnecting 132kV
lines from

( Ib Vogt PP to Pasni Bus

@iy Ib Vogt PP to Gwadar Bus

E31E

Stable

Dynamic Stability Analysis Results are attached in Annexure-E.
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5 SHORT CIRCUIT ANALYSIS

Shott circnit analysis has been performed to determine the need for any breaker replacements
due to impacts of the solar power plant project. Single-line-to-ground and three-phase fault
cuttent values have been calculated for buses in the vicinity of the solar power plant project. The
calculated fault curtents observed at these buses were compared with the interrupting curtent
capabilities of cortcspoxiding citcuit breakers to determine need for upgrading existing circuit

breakers.

5.1 Short Circuit Model Development
Shott circuit database provided by QESCO bas been used as a base case to perform shost cireuit
assessment. The study project has been added to the base case to develop the post-project case,

The short circuit tnodel of the power plant is presented in table below.

Generator Data
X (+ve) o0
X (-ve) )
X (zero) o0

5.2 Post-Project Short Circuit Assessment

With the addition of power plant, short circuit cutrent at each bur bar is increased, so the
circuit breaker capacity has analysed. Post-project short circuit assessment has been
petforimed to evaluate the contribution of the proposed project in fault cutrent levels of

substations in its electrical locality and to compute the fault levels at I Vogt Solar Park.

5.21 Maximum Short Circuit: Base Year 2021

The maximum short circuit levels have been computed according to TEC-60909 standard.
Pre and Post project maximum short circuit levels at the buses within the study area in

the year 2021 have been presented in table below.
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Pre«?m;’gct - | Post Project
Bus Bus 7@ Faule | 3-@ Fanlt | 1.® Favlt | 3-0 Faolt

Name KV Level Level Level Level

(kA) (kA) (kA) (kA)
B VOGT Solar MV Bus 33 | -NLA- N A~ 0.0 8.2
118 VOGT Solar Bus 132 N.A- NA- 3.2 38
 pASNI 132 2.2 2.8 9 | 25
FWADAR 122 | 6.2 59 5.9 5.7
GWADAR IND 132 2.1 27 1.9 2.5
TURBAT S 40 36 3.5 3.2
DEEPSHA-1 132 3.0 4.1 3.1 3.9

Pre and Post project maximum short circuit analysis summary for the base year 2021 are

attached in Appendix F-1 and F-2 respectively.

Note:
In the attached shott citcuit study reports, both three phase and single-phase fault currents with
polar coordinates and detailed output showing contribution from adjoining sources (ie. lines and

transformers connected to the bus bar) to the fault curtents ate included.
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6 CONCLUSIONS

6.1 Steady State Assessment

Steady state power flow assessment has been petformed using the already available network data
of QESCO. Pre-project power flow study was conducted to analyze the magnitude and phase
angles of bus voltages, line loadings, and powet flows under steady-state conditions. Post project
powet flow analysis has also been performed after the interconnection of the proposed project
with the QESCO transmission system, The powet flow results for the system intact and for the
contingency conditions showed that the power flows on all the transmission line branches are
within their normal thermal loading limit. Thete is no capacity constraint in terms of power flow

or voltage ratings within the study area,

The steady state results found no capacity constraint in terms of power flow and voltage ranges.
Both options ate further analysed and investigated under the influence of power & enetgy losses,

cost of equipment installed, cost of augmentation required at substation.

6.2 Dynamic Stability Assessment

Dynamic stability analysis has been performed to access the dynamic impact of the solar power
plant on national grid system due to disturbances at the power plant and vice versa. The results
of dynamic stability analysis indicate that the power system is stable for the interconnection

proposal and it also fulfils all the ctiteria for generation connection with the powet system.

6.3 Short Circuit Assessinent

Shott circuit analysis has been performed to evaluate the contribution of the proposed project in
fault current levels of substations in its electrical locality. Fault currents have been computed
based on simulation of three-phase and single-line-to-ground faults by applying the criteria as
mentioned in the IEC-60909 standard. Result of the analysis shows that the calculated fault
cutrents are below the circuit-breaker interrupt ratings of existing prid stations located in locality

of the project.

i

Hence, it is concluded that based on the study results the proposed
generation interconnection assessment for 50MW (AC) IB VOGT Solar Park

meets the NEPRA grid code planning criteria.
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