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THE REGISTRAR,
National Electric Power Regulatory Authority,
NEPRA Tower, Ataturk Avenue (East), '
G-5/1.
Islamabad,
Pakistan.

, Flao Ena.gy Pri~le-llmiled
'JII' FI(,Of Adeol Plt'lza, FUII+
Haq Rond. SluII! ArOD
"'tlmabad, Pbk,lstnn

DATE: 29/08/2019

F'hQ1\8 +9::1512000001:>
FOIf "'t)2~.Q440513
Hl!adOfflce
Ph""1JI -+493<'1397440-1)
Fflolt +4~JOJ97440-10

Subject:
OlreclD:rl
AnIOrl Milnor
CJII,IVon BJ~un
Solar Khan 1;(JnJfani,

ApQlicaiton for Generation License for 50MW AC - 62.2MWp
P&G Energy Pvt Ltd

I AdeelAhmed, 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 to 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. I further undertake and confrim that the information provided in the attached
documetns-in- support is true and correct to the best of my knowledge and belief.

A BANK DRAFT I 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 calculation in accordance with Schedule II 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 appended with each set of the application.

Your Slcerely,
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P&G ENERGY (PRIVATE) LIMITED GENERATION LICENSE Apl'LICA TION

COpy OF EXTRACT OF RESOLUTION PASSED BY BOARD OF
DIRECTORS OF P&G ENERGY (PRIVATE) LIMITED
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P&G ENERGY (PRIVATE) LIMITED GENERA nON LICENSE ApPUCA nON

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 unanimously 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 ofInterest 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
A~plication and to, int~ralia, ent~r into and ~xec~te all re~uired documents, m~ke a~::-:~<
filings, attend all hearings, provide all required information and pay all applic u;fe':'- - -{, ~." ....
fees, in each case, of any nature whatsoever. • * *.\(:'" \ '.

'1 * '
n PI?G f n~,(ty )

FURTHER RESOLVED THAT, in respect of the matters relating to the Gen &\: ion l~ ~

License Application, MR. CHARLES ANTON MILNER (being the Director l he , ~:
Company and having Passport No. 525622078) is HEREBY singly appointe \'~~"
authorized representative of the Company and is HEREBY authorized and empower' }t!1/~!itaqjNao,~\'o)\',

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:

(i) 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
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P&G ENERGY (PRIVATE) LIMITED GENERATION 1~ICENSEApPLICATION

(iii)

(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,
undertakings, 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 andlor 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 01' 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-Haq
Road, Blue Area, Islamabad, Pakistan) on 14/02/2019.

FURnlER 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.

COMPANY SECRETARY

.I.

12



P&G ENERGY (PRIVATE) LIMITED GENERATION LICENSE ApPLICATION

1. BACKGROUND TO GENERATION LICENSE ApPLICATION

1.1 PROCESS OF ISSUANCE OF LETTER OF INTENT, LEADING TO GENERATION
IJICENSE ApPLICATION

1.1.1 ISSUANCEOF"LE'ITER OFINTENT"

The sponsors of the project IB VOGT GMBH (the Main Sponsors) were issued a
LETTEROF INTENTby 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 ESTABLISHMENTOF SPECIALPURPOSEVEHICLE

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 SUBMISSIONOFINITIALENVIRONMENTALEXAMINATION.

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)/659212018-19 dated 27/05/2019 (the lEE Approval Decision). A copy of the
lEE Approval Decision is attached hereto at ANNEXURE- B for NEPRA's perusal.

1.1,4 GRIDINTERCONNECTIONSTUDIES

The Project Company has engaged independent consultants, ARCO Energy
Consultants, who have conducted the grid interconnection studies (the flrid;--....
Interconnection Studies), The Grid Interconnection Study approval wa~'6eivfl~': -,>"
from Quetta Electric Supply Company (QESCO) 011 2110312019 and i~/a:ttached *~.
herewith as ANNEXUREC for NEPRA's perusa1. t(t.. "(~G lnHIlY \\',.

r. * I .
~~ .'q. )
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P&G ENERGY (PRIVATE) LIMITED GENERATION LICENSE APPLICATION

1.1.5 SUBMISSION OF THE FEASlBILITY STUDY

Pursuant to 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, ARCO Energy Consultants, who completed the detailed
technical feasibility study for the Project, (including geo-technical investigation,
topographic survey) and the Project Company submitted the same to BPDB for its
approval on 31/12/2019 (the Project Feasibility Study). A copy of Project
Feasibility Study is 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.

1.1.6 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 requirements of the regulatory process for
applying to NEPRA for grant of a generation license for the Project Company are
complete.

1.2 SUBMISSION

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

1.2.2 PURSUANT TO the NEPRA Act, the National Electric Power Regulatory Authority
Licensing (Application & Modification Procedure) Regulations 1999, National
Electric 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.

1.2.3 [In order to highlight the advance stage of the progress made by the Project Company
with regard to the 'self-El'C' 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 31112/2018 submitted by the Project Company to the BPDB .

.~..
/~~.
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P&G ENERGY (PRIVA'l'E) LIMITED GENERATION LICENSE ApPLICATION

1.2.4 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.

1.2.5 This Generation License Application is submitted in triplicate.

1.2.6 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 ofPKR 438180.001- (Pakistani Rupees Four Hundred Thirty-Eight Thousand,
One Hundred and Eighty Rupees only,) dated 22 August 2019 drawn in favor of
NEPRA.

*_, ,:-i::~,,:\
( .

I} 'v"
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2. ApPLICANT - P&G ENERGY (PRIVATE) LIMITED

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

2.2 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).

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

Shareholding Pattern
ANNEXUREH

ANNEXUREG

Memorandum and Articles of Association
Certificate of Incorporation ANNEXURE A
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3. FACILITY UTILIZATION

3.1 ELECfRICITY DEMAND

3.1.1 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,

3.1.2 The demand for electricity has continued 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 playa very important role in overcoming
Pakistan's growing energy crisis.

3.1.3 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.

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

3.1.5 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.

3.2 POWER OFF-TAKE

purchase agreement (the EPA), which in turn will
electricity generated by the Project Company.

3.2.1 Following commercial operation date of the Project, the electricity
sold to the Central Power Purchasing Agency (Guarantee) Limite
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3.2.2 The EPA wi11 be finalized and executed by and between the Project Company and the
Power Purchaser following NEPRNs 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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4. THE SPONSORS

4.1 AN INTRODUCTION

4.1.1 The Main Sponsor, IB YOGT 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.

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

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

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

4.2 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 attached herewith as ANNEXURE I.

4.3 COMMITMENT TO PROJECT

4.3.1 The Sponsors are committed to playing their part in the development of Pakistan's
various sectors. Realizing the role of clean energy, the Sponsors endeavor to playa
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.

4.3.2 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.

"'~~'-:;-''''.,'A..."" ...~ --.
( .

>\' .....
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50 RESOURCES

5.1 SENIOR MANAGEMENT & PERSONNEL

5.1.1 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.

5.1.2 In addition, the curriculum vitae of the following individuals currently engaged by
the Project Company are attached herewith at ANNEXURES J, K, LAND M:

1. ANTON MILNER Director J
2. Carl Von Braun Director K

3. Murad Can
Director Eurasia And Latin L
America

4. AdeelAhmed M

5.3 LEGAL ADVISER

5.3.1 HAIDERMOTABNR & Co. 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 1" firm in Pakistan for
Projects, Banking & Finance and Corporate & Commercial.

5.4 FINANCIAL ADVISORS

5.4.1 ERNST & YOUNG (FORD RHODES SIDAT HYDER) (E&Y) has been selected by ~,e._.-... _,
Project Company to provide support on all financial. aspects ofthe Project. E*¥0ha~'~ ~:':>'"
been actively involved in the power sector and infrastructure projects in Paki {air. '" ': ".. ,. \.

[~(I". M(i £:n",RY * J ~.
~ !~ /
'\ ./i<

.~~ '-~""~. it~,1j3 len,<I:'
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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

23
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7. FINANCIAL PLAN

7.1 The Total Project Cost ofUS$ 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%.

7.1 DEBT

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

7.2 EQUITY

7.2.l Based on the Debt to Equity ratio of75% - 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.

7.2.2 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 I.

.- .•c 9:7:c~~:S>
".
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8. THE FACILITY

8.1 TECHNOLOGY

8.1.1 Technology Selection Criteria

suitability of operation and maintenance concept for the size and location of
projects with suitable availability of spare parts, consumables and..,.m{lin',:.,_t:'.';,_r.:' . _.. '-. :,,., f. ~_-'_'~..

,':/'~ * ~\
L: * "\

The Selected Technology I~.j)\- Pf..G EII"r"" J~ '\ -t-

The Project Company has selected the following equipment for the Proje i~. /',
'lj / ..~ / .

. . ..c;., ~(~\)\'

No. Equipment Brands ~l'1aq w,r-·

1 PV modules Tier 1 (Hanwah Q-Cells, Jinko, Trina, Longi solar or
similar)

8.1.2

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

(t)

components.

5

Gatner, ABB, Schneider

2 Leading global supplier (Arctech, Soltec, Schletter)Single Axis
Tracker

3 Inverters ABB, GE, Sungrow, HUA WEI

Siemens, ABB, TBBA, QRE, Chint
4 DC/ACbrand Fabel' 0)' Huawei

Step-up
transformers

6 Medium voltage
switch gear and
132KV
substation

Siemens, ABB, Chint

7 SCADA

25
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Additional Plant Technical Details

Plant Configuration:

1. Installed Capacity: 50 MW (AC) ~ 62,2 MWp (DC)

2. Capacity at Operating Conditions: 55.81 MWp @ 500 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 ANNEXURENand 0 Schedule Part I and
Schedule Part II attached hereto.

8.2 THE PROJECT SITE

f- 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 strong 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

km 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:
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S.No. Entry Details

1 Site Name Gwadar Solar Farm Site

2 Site Coordinates 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

PI 0;:::Lat 25.3260, Long 62.6286

P11 = Lat 25.3266, Long 62.6286

P12;:; Lat 25.3264, Long 62.6322

Pl3= Lat 25.3224, Long 62.6318

P14= Lat 25.3199, Long 62.6320

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

~:, •.'.r~:::~~lr,.: '''"'"

3 Altitude 33 m (Highest reco.-dG;tI·vrill:!e) ~ ;~\
.; * * '',,''

23 m (Lowest re '~f4.ed ¥alA.Q.},f~ *)"'.~J ,~
4 Proposed AC and DC 50MWAC-62~ :/I

capacity ~'" _--- ~"~~~t.".Hal\\~\iA(\·

5 Global irradiation levels 2200 KWh / m2 (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

1,
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.9. ENVIRONMENTAL AND SOCIAL SOUNDNESS

9.1 INVESTIGATION SUMMARY

9.1.1 The investigations at Site have shown that in general the reaJization 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 ofthe surroundings.

9.1.2 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 socioeconomic factors.

9.1.3 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 [foul' (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.

9.1.4 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 WTO type scenarios. The environmental
disturbance normally associated with construction activities will be minimized
through an Environment Management Plan (EMF), implementation of which will
continue during Project operation and which includes monitoring arrangements.

9.1.5 There exist high potential of solar energy at the Site and the proposed Project will
help in tapping this potential without impairing the environmental conditions of the
area.
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9.2 lEE REPORT ApPROVAL FROM THE ENVIRONMENTAL PROTECTION AGENCY.
BALOCHISTAN

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

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.

....

r--
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11. TRAINING AND DEVELOPMENT

11.1 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 ill the Project.

I,
'f
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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 PrcjectFeasibility Study is attached hereto at ANNEXURE D.

33



P&G ENERGY (PlUVATE) LIMITED GENERATION LICENSE ApPLICATION

13. IMPLEMENTATION SCHEDULE

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

13.2 The following provides the key upcoming milestones and dates for the Project's
development:

NEPRA's

7 days after submission
of Performance
Guarantee
Within the time
allowed under the LOS

34
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P&G ENERGY (PRIVATE) LIMITED GENERATION LICENSE ApPLICATION

14. 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

.... , : .' .
MR. ADEEL AHME

AUTHORIZED REP SENTATIVE OF
P&G ENERGY (PRIVATE) LIMITED
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GHM:T ~W ~NvnH)NMi<~Niii..A1tPtl'QV~1;,
',OR '50 MW SOLAIi 'POWEl't iPL.ANt' lN'
GA:WAl>ARBALQCIUSA'fN:

MOIlZI\ KA.RWAl' G~W~J)~Ri~

O~':1l1-2IJJ9.

<).....

;1. 1\tl~rcarefUl·!~eviev~i,ef thb Initial En\iir()tfuWnt~U~~AI}1ln~til,)ll($~)'rep(jd: submLUedtoJhe
nLl,r(l~llista~l.r.~l)vh·o~lmental .Prote~t1on A~pnt;y. }~:EPA.) P£ Ml~: C-i,)J~j~~~jt~'A~seSlnil~nt&
SUSHihHI bdJfYScrvw~rCoro,puny(CASSCO) SUlt~#. 20:;,.Zn .EloPj',_MasI~tl(ICemel' Blqok..44,
~iWsIH)n~ll-[q~~ih~firnl,:hi,:tI.il~CJ sectlo» 15·'ot'Baleehistan r~nvil'onIDenftd .t't'Qt¢:ctIQn J\ct :~:012i·lhe
Bnl(}~hishHl Hilvll"l}i1!'UGntrtl. Pr<;lte.c~i{)i)·Agen(;y has. desired to occnrred. its. 'approval:.! No \Ol,)j~q~iQl1
Ci:l'tHleute III faYQtlr of MIS CQIifl)rIlJ1CY;' A!is\il!$m;c~t· ~. Srtstainabillty Service, C()j1'iP!l~Y'
{(:ASSCO) s\(fticaOo the fo1l'{lWing c.~)~diti(ll1~:~

t 't'lre M{S Dmtormit'y Asscs'SJQenf & -SusHlfn)ib!lity SeF"'l,:c·~mnap.y (C.A.SSCC)}
"J)$utc ~lljUr.,t~tiol1mea'sures and Etwi'rollmentMunngemet1t Plan (I~MP)tlt¢lud~ditt:
lEn TlfP01;1wUl be str!.ollyh'll))lem~llte'f,· .

H, Complete code ~f henlth snf¢ty and .~hvir~mpwnt·(liS~).~hall be developed wl1i'QIl
'SflOUld iuelude cfi'icicnt parameters at. sP~:¢WQ WO),)~'plIl9~~For Jhjl,! '111ltPf.).se(HSH)_
settlp ~h~1;(ldbe \tst~bliilhed .and supervise ~>'>a deslght\le(,t (fJ:nS) ,(imter-':ut ~en)t)l'
Nv(d. Wllh ~yffj{fle!it ~~lmrni$ttnti\re'ujRl fechnlcal tlutnoriiy. to :liett(,wni tJl~ d·esigJJate~l·
fl,llleJi9.l'l. l)i·~)j?~l11("llt~vj:ilnlq~e $Ut~ :t1Ult the operHtlng~ insfructions.:aM e,m¢rgeJ'u~y
aetlens unj lUl:ld.e ayaihi~HH~1 c;vecy "YQr/serl h\~o"rh.fQmmut61"at the site.

jtt ;~~i;qpOll'-'lli'shall cornplr -wlth. Nutionnl Erl'(tll'oitm~htj,\l Qlmnt.y~:St~ildr;rrd ;(NI!QS) :for
.nir ·enl1.S!lj~)ll~.It~)lse f\1l9 waste water to be genor.ated (lildug ~N1S(tu¢tfOn.ll~ well. 1\5
tiJ1l'l't\t;~\lIMHVitf!!s; t)((ha Pl't)J~c.~. .

.An eIlVir(ll~llltmh\t ulid,llllfl)ty:,hl$(tuctlo,t;l$ ~b~\i:b.~,~lsplayed''hI bold, at: a mlinber ,ot'
J~l~ctrs '.(;)1' the: sites. Wnnlh'ig bt1Ul'US 8l:1~Uli~,.er¢.ctl,lc,l :l,t '!l:lltJI9l>ria,te'pln<res. the 24
!lb(I:t;l'ltl.ll~I'gcn~yresponse team shO\lIdllay.~ pI'M¢(;l to :ca(~l"l\!lY'iil¢.td¢i:lt-at the she' ..

Tbe· rtQI·~9l)Mt.Sh~1[l1~~~iO~MC: dg.v.l.i19pmlM~';lway from sensiti.ve habitats :for. sp~~le.~~
t.:lipecltll1y tJms~ th\\t:.:~t~thl'elltetl~(!ot.h~"¢,r~~!l;lcted:raliges~~11IJare ;coUision;;,p.tone<
or vulnerable. ro dxstm'bance.; dl~l'l!l.ce.nl~litalidlt)r:h~~itat11)$*

vI. T~)q(i\1i::~)P'Wtill (li'lY"\lptoward eme~;gellC.y sftuatlon, MJS:eOrif()"nt'~ A~Se~$DlcJl~&
SustllfUlltiUitY S(i_fVi.q~<:~*pa;ny lCA'S$.CO) must-share' witlt ,BEPA it$ ¢,mergenqy,
pt'cpurednlJSll plilil "*hiit; 90 tl~Jt$ot:tlw i~s\lnm:e'of Envirollll'lentnl Appr{lvat by '(hi$
t1g\!'Jtcy~

\'it; PiWf ()f cnnrmeneement [ ,¢,otl1pJe@.ti 'Of th¢ aGtiYlt'~$; slmll :01.')IntImated to, tire.
'i1nvh~Q'Ul1Clllijl Protection Agency·Bci19chj~'!1n~



\4iL All pNcalfHqn.~cy mea,Stli~S should be :strictly adhered to minimize' ~ny negative
io.lpacts on soU;. J~r(l\tndwater ambient air quality and wildHfe in the-project area.

lx, Bolid Waste Management Plan should b~ developed th,tOUgll .1l comtaQto( petor~
QI'll'nltkm,"tid sueh a planmust be ~haxed with 6EP:A to know tile~xa¢tPtoce.ss Qf
so!iiJ W(lst{$ dl'Spo.$lil:, '

xii.

The proj)OMnt' should monitor the .relevant, fauna lncludlng. Inverteptate$.; birds and
bats and other animals to be undertaken-durlng pre ~nd POS!rmuect d:~ve~QPm¢nt.

P~rtQtlmmC().,sti.Q!.lld be' gfNlll'egarding ~leQtrlc~ul~plyitt the. pt"l5)Ii.lt1t Are to' :It!intlrAt~
\lnd'J'iqpl'll)xt U1~rixpAI\$iQi'I Q(iQcWi!)QUSH'y'1l11ds~fvj'oe busiuess, '

92,%j CSR fuudsshould.beiargeted and: spent.en-secters lc;>oal·9Q1JlmunitY]$ jp dir~
need 9r~such as education, OlatenJar}l.e~lt.h,:s(.l()tt~Md dri~illg'\y~tt;t,

AU c!}nflllfthlg !,S~ll~ r~g~rdfng POnlMnsq!IO(1 etp. shQuld he settted belOW
\l~llli(11~iH:'~tm)iif (11'th~:dCNek)j)nlenlfli actIvities.,

.r

off.toad trave! be strictly (lvQ~Ii~~l,if tn~vit~bl~.tlwn slow drIving and wat~r
I'pdn}dll)g ..sliol.!l4 en!'Jl)r<;l~tor~qt!ce ,e:i((les~iy~·~lusfl1illQwing.,

Ct\1l1r,"$itc 1i\~I¢cti()i1'Shpl\l~ M ()ilC~foral], unless ther~ is'lnevitability. ~j)djnQveniellt
ofc(iuipl11cnts· should be limited to 'exIsting routes possible, '

Ttw success of th~ Pl'oj~ct i~:pr()l?a1;ll~,mean uiww"ta~m ill C,usepl'gJe¢t fs not
sucp¢SsM, a sqtisfact~)fy mechanism .b~ devJst'id for the 1\'ls1orat)oI1 of the b~seliM
cdiidittoJts 1Q overt ~li1.to\Vurddisturbance to tM !:\'QQsysteml 'fid'ta..fu'!.lJla of't1te area,
Suuh rnet\s"rus J~l~y'illchuje establi$hmentof a.fund efc: furihe purpose.

,', C~H)l1l1U11ity' should be giVeI1Jnuch pl'iority In the p,rojec~j(}b~•

. hl case of titt}' @mrav~ntion pel1alties descrlbe.d:in BEllA i\Qt2012 will' be 'imposed
011 the proponent ,Md prOS(lQuti(ln Will be initiated before the, Envlronm¢titul
}lroh,,:,ctlb'o Tribunal Balcehlstan,

In casu of lUlY' veraiablfHlmnl1ge the compensation will htyadal;>ly be Raid by the
proplmClw to the cQIiJt))u)l.it,y httVjt),g i¢gpl Qwne~~hip,

xx. Quttrte1'ly Iffivii'Onmental Report of the pl'oleot actiVities .generated by the MIS
Conformity Assessment &. Sustainability Service Company (CASSCO) site
heillth. snfew and envlronment (fIS~) 9Qotdlnittor artQit~'sub,..c()l1tr~ct9~~hOttld be
~ljqi'~d'Wi:tl~'i{(WA for, yerlfiG4~ioll.:()n l't}glilar 'bllSis"

Contamination oi.stlil, (l;rOltildwatcl'due to lIeept\se ..of fiu* oil and chemical should
be prevented by installing, proper septic: system,

'there $l\(l\114be .Il()· ~n$t~lrb~nce.ihtd ng: artd ,~ft~~'ct)rJ.~trudi9'n ph~s~ in' tp.e flow t?f'
tmflt.c Qiima'iJl hM1WaY. w11iol)Is-$l'I1J~tep: 20 meter aWlif :tr9illtlwpto.leet'$i~e:. .

PMking materials of'IN Modules, Invertee modules should be disbursed of in the
light.(lf"Solid Waste lVtunugel'rt,ellt:Rlilesl',

R¢l(tll'dlilg tou, ./.lQ{t ~over (gart]). 'C:rttst, ¢~lttli1g,I.\rt,d ,pltil; 1)1PSf l;l:e l¢vel~d l\ft~f
c'()J\$tt(l(:)ti'().nphas~), .

The proponent shall ensure to develop one plibliq park with .steen; belt, rest area,
'w~llhl'o(.'il1);.etc through pept.lty CQJnmisslof~er Quett~.

rh(~ PI\1ptJfWllt shall' ensi.I('c tli~t (¢cQr(l of slghtio~, of W'ilt;lJlhim;H~~MrGp1ili.$ (if
(tIlY), sbould be rualnrataed so th ..'1.t itcould~beevaluated by wildlife expert,



Vehi'culHi" traftic, noise pollution such as bQ~er. $c~app<1i'S t1l1<JO'e'ne..atl)ta SIWlJhi be-
witllin,NfmS ('N~~d~naJ'l~ttvil'onlil~n1(1rQu~lny.Sta,ndatd):j,e 7S,9()l)1l.

xxxii'.

Tlw pj\iP9!l~nl MIS MIS (]o-ntQ)'mity Assessment & SlIstuhUlbiUty Service
c:ompnny (CASSGO) shall be liable-to incur all costs' involVing 1he ,dismantling.
shlppill~'Md recycling Qfall hazardous including' (Solal'PV Pu'ild~! Pow~r plat:\tetc),

Tb llIinhnize'tbc h1'lp;!:crton the ~lll'l:O\i.n¢jl,g tlCQldgY., publk h~tiltb ifud ~Cen)9b.'()~uty
M?C;!lilng~'l1)1o.qld he f¢:,qQ\iiw¢d lhr(l1)gh t\ 'prop~l.' dlsp.o.s~JmeohtitJi&lll.

The, j)f(l(1C)ll(mt shal! 'Hable for. compliance of seetlon 131.14 11' and ls Qf H1A/J'EE
n::g~lli\ti.{)n2000 ,which direct foe-eoudltions for npPt'9v~l~ 'C(1l1fh'l)l~tI911Q-f,C~mlpHall,¢¢.
enIJ'Fr.,jnspec.ltiol'! 'lln&i1:tc.mltotlng;,

The. PtPpM~j'I( shall not it) any ease lit'ilizc resettlement bu~lget of Rs IS million
without' prip): consultatien with Balochistnn Euvironn16ntnl Protecriorr A~ency.

Since Ilre Innd has not beeu 11llot}gd in, W¢ t\tllll¢ o.fl)J'opdQent tb~y l1iilS~g~t th~
(\n(}tnieut~ qrttl:~ jhml D~p\{ty CQnV11t~.sioll~1':'it Board, of revenue Wi.tp,Ul, three
mQi1ths:pflll\! ill!ltJlUlc'C offh¢NQC othenvis.ethis NOC will be de~lllQi.:lto hi.wC'b~en
withdraWI.l· iuiless eX1tUlded,

This' approval shall be treated as null and'void 'if tho (,\ondhioltS mentioned ill th\s
:\PPJ"(IVAl al'~. not cpmplietl with or any viQlatiort of SUPA Act ,2(>12. Rules;
Regullil'ioJ\S\ CitM,!lhws '~nd insitl)ctions th(ll'c ;Jlll(ier is cQ!illnlfted b}'th~ pr9poperit
\)1' Hi:l!1li;'! 1I~l;int or en:iploy¢¢. Tn. CllSQ,of ~Ul:yeontravcntion pCllultic!l. d~scribcd ill
BEPA Act lOl2 will he imposed' on lhe-proponent and prosecution will be initiated
before the l'inviroumentuLVrotcctIonTl'ibunal,

·l'rUpl.)neH1' lil~(iHappQJiit an il1depe!ident enviWlltnentnl monltQt; (ISM) whQ h~'Mt
mnt~lI)'veeQT: MIS Conformity' Asses.s'nicnt & Sll~tnbHl,bUUy Sw"lce C/)mp~l);Y

" ..' tiM $h~lll bG' !'Ill elWir(mm(,ll'lt(l1 ,CQn~urt~IM,l'espoilsib1~,tQ ej)SUt~./ lrtonitdi'
eompliance ,tlf 1!'()01mitmcnts made in lEE who wIU ulso giw quarterly reports ,to,
Bulochistun Envircameutal Protection Agency. .

The pl'op()n~nlshall ei11il1reto pJ~lt' five. (I OOQ)tMll~an(.t Grp(lSrs bt5x tt~es ill find
al'onnli ·the f!I:OJ~c't '4rea, thiollgh, '(}QorqinEttlon with. Ual(H~hi$tan Envi'fOlmte-nla,.
Pr~)lc~tiQ!'As~nc<~!.utili [)eruty{)dl11111issi~)Uei· -Queml.

xxxv]; 'l'his l1PPl'oVltl wlll not .absolve.the-prcpenent f1'0111, ob~4lning qoy 9th~T 'l;lpproval that'
nmy be l'~quiNd tllltll)l.' I'n)YJaw.

x.xxVih Thi~'tlpPl'oval shnll be tN~\t(lct:as null a.ij~ v6id,:U'thf,!! cQndhi(itlS,~iremc)t ,complied with.

~,x)(vin. El)A, Halochilltnl1'.l'tlSel'ved the .ri'ght ~'1fCnllcell~d(jl):this appt()vul ut any' time wlthmn
J~'H!Ufi()ni11RunYT~asQI.1.

~!)4~iN. th~ nppro\/(lt i\ce,orded by. th_is ~¢pEirtll1eilfl:'lldel: se.cHQU :18. rlluil. with f';;S'lT\&tion 1:2
Sh~l)l !:l~'v4Iid:.for CIln1mO)lC(lJr)ertt ofproject for 11'pel'io(!: ofthred year-s.

L~~.~. +si '. , A;?'
J) rOR GENERAL

(BPA),
t'~lpyfol' inlhrmatlnl\;~

, 1:., P):i t~,(lll.'Sec r\ltllfl Euv imnnlCJnt Department, ,GOYernment ef'Balocblstan, Que-Itn.
:'. Ollie!: AI!!'. '
3, Musll,lr me;

D1REctofi;(ciENERAL
(EPA)
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QUBTIA ELE~TR]~ SUPP:LX COMPi\NY LIMITED
Ol!""FICE OF THE OHIEF EXECU~'lVE OFFIOER

Q,ESlCO, ZAROflOON ROAD. QUE'.[1TA OANTT;

.' No, CEO/QESCO/CE(p&E)! 1,5 7 B 2. - 87_/ '
~: Mr. Adeel Ahmed, '

. Manager Business Development .
Ibvogt Gmbh, Flat No. 22..A, Bolan Arcade Plaza.
Model Town, Ouena,

Mar 2019

21 MAR 2019.

Subject: ... Jssuance of Consent for Evacuatioll of Power From ibvogt Gmbll
50MW Gwndnr Sol,,1'Power Pr9ied AfG}Yadnr .

. ,J /,.,
,

1. QEseo has 110 objection to evacuate power from SOMWSolar Power Project
Le, ibvogt GmbH located at Gwadar.

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

C;c.to: :
1. General Manager Power System Planning National Transmission & Dispatch Company

LtD, WAPDA House Lahore.
2. General Manager (Techr) QESCO Quetta,
3. Chief Engineer/Operation Director QESCO, Quett.a.
4. Secretary .Energy Govt of'Belochlstan,
5. AReO EnergyPakistan, Office No.51S, Eden Tower, Main Boulevard, Gulerg,Lahore-.

Scanned by CamS canner
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I,
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Glossary I List of Abbreviations

.Acronym-or·keyworcis-·--··-···-···-·-···T'oe-;fniiioi, - --' - -.-.---------'--------- _._-_. 1
.,~.~.~~................................................................................. ~~I?~~i.~!.~~~~?~.~~~.~~.~I.?.~.~.~.~~..~?.~r.~ , ._,_, , , __, ..1
AC Alternating Current

1-----......".,-,:---.,..,..-,:-----,------+"", . ..,.---=--.- ..--:--:-:--- ---------------
Corrected PV split from the Share of energy fed in that is coming from the PV side, after
combined feed-in curtailment due to energy feed-in from wind turbines and

correction for data gaps

I-Capex Capital Expenditure
·cUF'·-·-·-- ..-·· ....-·..·..-- ..-·----'-·--·-- ..·- '-CapaC1'ty·UtiljzaIfOnF·acior:·the-raiio~·gTven···as··p'erce-ntage:-'

of the actual AC output from a solar plant over the year to
the maximum output that would be generated if operated
contlnuously at maximum capacity

-0-6---·-·-·---·- ....·_------" ..-- ..---- ..----- ·-DlrectCllrrenf------ ..·-·-----------· ..·----·--·---·-.---.-

~~~~-~=---~~~~~;;;-~~~c===-=~-=1
EMP II Environmental Management Plan

EPC Contracto r ; Eng inee-:rin-g-,-=p"rwo-c-u-re-m-e""':nt:--a-n""':d:-:C::-'o-n-s·t·-r-u"""ct""'io-n""':C::-o-n-:tr-a-c"-to-r-~-:-:-ttieI entity that will be contracted to design, buy the necessary I
I materials, and construct the Plant I

..·GHcr ..·..·..··········- . ·' Gree'n ..ho'iise·Gi3'se ..s..···..····..·..··············· ---.---- , ---- -..· · --1
~~___________________ i

GHI Global Horizontal Irradiation .. the amount of irradiation falling i
I on a horizontal plane over a period. Usually measured in kWh I
! of energy falling on a square meter over a set amount of time I.
i (hourly, daily I monthly or annually), e.g. kWh/m2/yr

-----_·_--_..··_··_·_·_--_..·_·_·_ __·__ ·_-- .._ ..-"'1·--..-.- - ------------- ..--.-.-- ..-..--- - ..-- ..------ -- ---.-- --.--.--
Gil I Global Inclined Irradiation - the amount of irradiation falling I

I on an inclined or tilted plane over a period of time Effective
i Gli is the amount of irradiation that falls on a plane that tracksI the sun such as those used in single axis tracking PV
I systems
I

HV I High Voltage

·..'1',:'6..' ..· ..····..······..·..·..·..·..·..········..·..·..···· 'j'nternatioi)~ij'TEfnance·Corpoi:lilt'iol,..··· ,
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._ _. .__ .._._ ,_ _ _,_.._._,_._. Pr~_f?_t'!.!..\i~~.~.I~..~q~!~U2.~~!_Q_.__._ __ ._""_ _ .__. _
kV Kilo-Volts ( 1 kV = 1000 Volts)

..·CCO-E·-· ..- ..·..·-·---· ..·----·---·-··- ..------ ..--..- -LeveiisecfC·osi"ofEieCtrjcTty··~·- ..·---·-- ..--·-·-·-·-·-----.- ,- ..
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P90 A value which: based on uncertainties and probabilities, hasa-
90% chance of being exceeded. For instance, the P90 yield

I number is the estimate for which the probability of the actual
yield being higher is 90% and lower is 10% I

POC··· _- _" ..__ _ - ···PofntolC·o·nn·ecti"on··(toth"e·eiectilcitY··iiridj--· ..- __._ .._ -.-_ [
LpR··················-··..·· ···..········..····· _..-.- - - t····Performanc·e··Ratj.o··: ..ii·measure· ..of··hov7weiTthe ..p'ian·f-----.-- l

II performs compared to an ideal case. This parameter 9iV. en as II

a percentage indicates the ratio between the actual and
I theoretically possible energy outputs. If multiplied by the Gli, II this ratio gives the P50 Specific Yield of a project
I

-_.. l---.. -PV . I Photovoltaic

"":;:~~~:"~~====~=:~~;;;g;'===---:_-===~
··~iE-P--·-·-- ···-·------·..-----·---- -- ..·--StakeholderE-n·gagem-e-ntpTan-----··-·-·---··-·· --- -----.-- ..
..8[0----· ..··-..··· · -·--·-· ..--·-·--·-···· ..·-·-··---sTnrile·Ifn·e-5ieigram-..-·--·- ..--..··-·-··..·..- ·-··---- - ----- - - -.- .
..specfiicyTei(f·-·--- ......---......·....-",·-··....··----··"A-,ne'as"ureofth-eeilerij"y prodllc'ecftiY··Uie'plant"overa" 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

MWp

....j\j'PV------ .. -.-.-- ..-- - - -N-eTpj--e-sentVaius":'afTr;'iiii-crariormui"a-fo cEijcui~lfe1he"''''''--'-
potential return from an investment····O&M····.. - - - ·..Ope·rations···and ..Tv1"a"fnte·nance···..··········..····· -- - ---- - .

..·..Opex···--·..··..··__..-..···..-·····················..· -..-._ - ·OJ)·erat]onaTE·xp·eiidffli·re·- .._··--_.._···,,_·..·..·-.-.- - - -.._..- _ -.-- _-- -_._..
BEPA SaiOc'hlStanEnvironmental ProteCtIOnA:g'ency
P50 A value which is based on uncertainties and -pr-o:-ba"7b7,';ilities,has

a 50% chance of being exceeded. For example, the P50 yield
number is the estimate for the yield produced and the
probability of the actual yield being higher is 50% and lower
is also 50%

VSAT Very Small Aperture Terminal

.,"'"., ", ." .... ,.~.~,...-.~.. , .., .. ,..... ,..".. .....", .. '''" ....., ..,,~.
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i. 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, Balochlstan, Thus
contributing to the national development by providing selt-sufficlency in power and reducing
dependence on fossil fuels. P&G Energy (Pvt) Limited, is fully incorporated with Securities &
Exchange Commission of Pakistan. SPY 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 portfolio of PTS is
above 100MW. In 20'18 ibvogt Gmbh, applied for 50MW AC solar PV raw site proposal with
Balochistan Power Development Board (BPBD). ibvogt was prequalifled by Balochlstan Power
Development Board (BPDB) on 23rd of February 2018.

Letter of Interest (LOI) was awarded to ibvogt Gmbh on 23rd 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 Pvt Ltd, the project SPY
with Securities and Exchange Commission of Pakistan (SEep), 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 BPOB. The first feasibility study draft needs submission by February
2019 as per timelines mentioned in LOt.

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 objective
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;
(0 Desktop based Environmental and Social Impact Assessment (lEE attached as Annex -

I)
CII 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.
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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

.S.No. Ent~~" De._t_ai-;-Is--:::---:---=::-_--=-:- _
1 Site Name Gwadar Solar Farm Site

~ ~.p ••••• _._._._._ ••• _,~"._ _ •• _._._,_. __ " __ ,, __ • _ _. __ _ _ ~ ,,_,,' •• , .. ''''_,_,_,_ .. , __ •• _ •• __ •__ • ._ , .. "" ,.., ",,,,, .. _,, ,,.,,., .. ,._ ••••• _._. __ ._ .. •__ ·_ M ' ".,.,, •__ ··_· .. _

2 Site Coordinates P1= 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 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

....,"'"" ._ ..__."".."._"_.. .__ _ _F~J.1.=~~.!...??&1~_QL.~.9._Qg..§_~:§}.?.Q._.. .
3 Altitude 33 m (Highest recorded value)

_._ ....__ ..__..__... ... ._.__._. ..._..._..?~.l!U!-~~st_recg.!9_~.g_yaJ~~.L_._.__.
4 Proposed AC and DC 50 MW AC ...,62.2 MW DC

_____ ._.._._9.?..P.8city --"._---_.- ..._---- ----. ._------_._-
_..._.._..?._ ..._......._QJ9.J?.~.L_iEr..~.~.!~.!~Q....!~..'!.~J.~......__. ~~Q.Q...!Syy_~...1m~_(~g.~~!.._G_~§_)__._.._..._. .

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

Mi'llllni'

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

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

An indicative tlmeline 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 installation of
equipment by the required deadline. We recommend tilat permits, equipment, infrastructure
logistiCS and grid application be 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 socioeconomic development
of a country. Electricity is pivotal in running machinery in factories and industrial units, for
lighting 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 been an enormous increase in the demand of energy because of industrial
development and population growth, in comparison to 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 outdated infrastructure, 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 sector constitutes of four major entities, Water and Power Development
Authority (WAPDA), Karachi Electric Supply Corporation (KESC), Independent Power
Producers (IPPs), Pakistan Atomic Energy Commission (PAEC),

\ /

~ 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 its
surroundings,

Under 1997 "The Regulation of Generation, Transmission and Distribution 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 Pakistani s power
sector to 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 infrastructure 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 electricity
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through alternative resource. Provinces 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.

·--··········s·:Ncf·l·············~~~~·;~~~nantr··dliring""'JuiY"'1,"'"...··-~I~~e;g~W~i~~~iiang···i··········..siiri>lij's··iMWj··········· ..·-······l·--··· ..·..-~!~~~:··fiiir··(li~i:~!~··l.
MW ;

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 transmission system there are lot of line losses and Country still faces
load shedding especially in rural areas where power Generation projects are not located
closer to 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 O.Sl<m radius of the
Gwadar Industrial grid making it closer to load center. .

1.5 Current Statistics

- -
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
I<E Own 2341 2422 1875 2295 2295
IPPs
IPPs connected with PEPCO 8381 8793 8857 8842 12428
IPPs connected with KE 289 228 352 349 339
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Nuclear
CHANUPP (PAEC) 650 650 650 650 990
KANUPP (PAEC) 137' 137 75 75 75
Renewable
Solar 0 0 100 400 400
Wind 50 106 256 306 782
Bagasse 0 0 83 146 281
Distributed Generation Capacity / Imports 413 413
Total PEPCO 20850 22104 22849 23247 28172
Total KE 2767 2787 2302 2719 2709
Total lnstalled Capacity 23617 24891 2~i151 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:

Hydro
IPPs
1%

Energy Mix 2017

Bagasse 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 to poor en.ergy mix, most of the country generation is coming from thermal fuel
sources including furnace oil and high speed diesel, which results in expensive generation
12 USD cents I KWhr on average.

1.7.2 Transmission and Distri bution infrastructure
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High losses, in range of 19.4% 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 2018-2019

'lnS"iiiled----
capacity
(MW)

_..""'T'"''-"-''--'''-6"lla'jd:e~Azam''Soj'ar''Paii~''pp'Df3''' "'.,","',,.,,''',.····,·'·Soi'iiii:'·'·'"'".,.,.,'Ial ""Sofiilrs'" (C-h'ofjsian)~"-"--""Too"""""""'''-''''-''''''
--(Phase-1) Punjab_

2 FWEL-f AEDB Wind Jhampir/Gharo/Bharnbo 150
re,8indh

3 Nandipur (Remaining Unit··CC) RFO Gujranwala, Punjab ----42ir-----
_''''. , Gt~~_gQ_ ,_._, "" ."'_""" , ,,_,_.,."'._,_''''__, ,_

Total generation addition in 2014-15 675

4 Sapphire Wind Power Plant AEDB Wind Jharnpir/GharofBhambo
re, Sindt!

50

CHASNUPP-1I1PAEC Nucla Chashma, KPK 340
elf-·6------6therwiild~Power··pja·iitsAErDB·········· ,··"'wli1d··"'..··,, 'J'hamplrIGtiaro/Bhan1bo-"--3'3o----

______ , ,",__ ,,,.._, __"''''''''''_,,_,__ ,,,..,,,.., '''_..'",,,,,,,,,,__,,.," ....,,,_ ,,,[£!1_?inq,L ,o:-:---:-_---::-::-_-----

7 Quaid ..e-Azam Solar Park PPOB Solar Lal Sohnra (Cholistan), 300---(ril"ase:2')' ,,,,,,,,,,,,,,,,_,,,.,,,,,.m ••• ,,,. ''''."'''''''''''''''''',''''',,.-, •••• _,.. Pllnjab

Total generation addition in 2015·16 1,020

8 Other Wind Power Plants AEOB Wind J hampir/Gharo/Bhambo
re, Sindh

1.120

Nauseri/M uzaffarabad,
AJK

:=:Th:,'---c1=rA"fr8NU-&-::F[!~AEC--"·-----'-"---Nucr------ci1as~KPK-·---::-- __240 -=~..::
'11 Tarbela 4th Ext. ProjectWAPOA Hydel Tarbela,l(PIS. 1,410

.....'"_,J£, __.,_........f2!!r.!0,,9Jj.!:e.fe!~_"', "'._""''''.,_"'''__."''''"'."."_ ..._fjyQ~_.".""_,_.~.nh?LBlY§.rJ,_lSE.t<16_J.!L ~iL__", "
13 LNG Based Plants (Phase-I) PPIB LNG Bhikki and Baloki, 2,400

Punjab

9 Neelum Jhelum Hydel WAPDA Hydel 969

Solar Lal Sohnra (Cholistan),
Punjab

600

....__,__ ..__,.,_"",, .!.9'!~J",9.~"'l~r!l"tio_lJ,il2J:!m?n1!I.~QJ..6::"~J_._" ,,,__.._,,, ._,," ~~86 _
.__ ,_1_~__._","__"")S~Y.§1.l_..IS.~~~r_V;!f:l:'.Qf::.__",,_.."__,_",_._",..,_",.,"",...",,,,,.,,,,.,,,,,,,.,,...t!y.fI~I._,,,,,,,,,,, __...Q§.~~..g_i~_t!l£t_l$!:~ ,_._ _.1..~"?.. ... "_,,, ,_

__•••• _ •.• __ ••.•.•••.••• ". ,_ ,_ .• ,_ .••. " ••• " ••.••. ,._ •• " _•• "..... • •••• ,' _, _, " "'_. _, _, " •• "."."."."."."."."." ,•• "."., •• ,•• ".,.w ••••. ".", .•••• w.~ , •••••••••••••••••••••••••••• , ""","'''' •• "" " •• ".,." •• "." ••• , •• , ''''''''''''.".".",
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-_·:fs ..·_--··--COarPla6I"lit"Sa-t;fWai'"P·pIfEi·········-·_---··---COal--"-"-s·ahlwarpuiiTib---.,- ..-~·······..·-··1~320---'··_·
17 Port Qasim Power Plant PPIB Coal Port Qasim Karachi, 1,320

Sindh·-·--··-1"ii---·--·-···-E-iig;:oThiir ..C·o~nu-iiit:1)"ppj'B·······- ··· ..···-···········Coaf'·····..·..·..·-..···Thar:· s"fi1dTi ..--- - - ---- ..----.a ..30.- -----_ .
__ 1_9 Nooriaba9.._g.~~...P.I.e£"!!_QQ§...'"__ Gas ..__ ~Q..ori<!!,ad,Sindh !QO _
.............:?Q s'.}.9.r.2.It1.~r.g2~1.{Y.l).i.~:~l.P.P,l.Q 5;;Q.§!I, T!.1.1:'I.r., $.!.0..~.~ _ ~_~Q __ _ ..

21 LNG Based Plants (Phase-II) PPIB LNG Haveli Bahadur 1,200
Shah (~~ _

...__ . ._.__ __.. ..._.__._ _. .__j:!:!(11~!?__ .._ .. .._ ..__ .. _
22 Cot:ll Plant at Salt Range PPDB Coal Salt 1i~ge, Punjab 300
23 Tarbela 5th Ext. ProjectWAPDA Hydel Iarbela, KPK 1,400
24 S TCEB Coal Thar, Sindh 1,320

S
R

._. . ._ _h__._ _. .__.._ __._ .__ __..__._ . _

_ --=-:::--_--....::T.,:::.o-:-=ta:,:..1 M:9~neration addition in 2017·18 .. 7,742
_---z.25;:- Golen Gal HPP WAPDA Hydel Chitral, KPK 106
.....__~.~ ..tl~:!.~..P..Q~§E.g.9.rn.p_§.DY...!:trt~..p.p.J~_ _ _.._.__ .9.g~.L_,_ ,.....fjl)..~.L.t?.<!.l~lg.h.i.~.!§!:!__ ~.!.3._~..Q .._ _

27 Siddiqsons_Limited TCEB Coal Port Qasim, Sindh 35=-;0:.- _
28 Lucky Electric Power TCEB Coal Port Qasim, Sindh 660

__ ._ _ g.9..T.p..~.n.y...q~~._ _ _. __ .__ .. _._ _ _ __ .__ .. _._._._ .. _
__~9 Grange Holding PPIB Coal Arifwala, Punjab 163

30 Gulpur Poonch river PPIB Hydel Poonch River/GulplIr, 100
AJI(------.--.- -f(iiilgGiler'a'fi'o'fl ..addItiol:;Tii.-20.i8~19..m -- - - _ .. - .. - ••• -- -.-- .. --.------ - -.- .. -- - ..

2,699

Total addition during the Plan
eriod

19,122

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

Batochlstan 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:

1. Location
2. Access
3. Proximity to Grid
4. Terrain
5. Geo tech
6. Flood Risk
7. Shading
8. Irradiation levels
9. Land use
10. Landscape & Visual Impact
t t.Avallabtlity of utilities (Gas, Water & Electricity)
12.Any National or local planning designation
13. Environmental Impact
14. Land Cost
15. Legal ownership any court litigation

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
1& Pre-Feasibility technical and financial assessment
• 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 Consult Areo Energy performed a
Desktop 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 technical 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,
o 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 $ 6,0 c/l<VVhan IRR for such system would be expected of

....>18% (range) assuming "normal" costs in the region
• The optimal technoloqy choice is likely to be "Single Axis Tracker"
• There is strong potential to increase the IRR through (a) Total Cost and (b)

Financial structuring
• As a further potential, installing short term battery storage to minimize short term

fluctuation driven curtailments could be very beneficial and increase the overall
project sizing - probably a "Phase 2".

e 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 potentials 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 (Meteonorm)

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.

~'

-I

Fig 4 showing min, max monthly temperatures at Gwadar

2.2.4 Average Temperature Data Gwadar (Meteonorm)

,M~(~

•• :~I,J~~~(Q~~\Ji'iI~\i?O~thj~:(t~i,~~lt~n!l!Jii~I:1.~))~Ih:~'{l4tl\~I~i1(~t.

Fig 5 sowing sunshine hours at the Gwadar site

2.2.5 Average Rainfall (Meteonorm)



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.

Fig 6 showing precipitation graph in Gwadar

2.2.6 Solar irradiation (Meteonorm)

Gwadar solar farm site is in Southern area of Pakistan and blessed with annual Global
Horizontal Irradiation value of 2330 KWhrf2m, making it suitable site for a solar farm
development.

GH DH TA FF

Table 5 showing irradiation levels at Gwadar site

Gh: Global horizontal radiation (uGHI")

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
350 " .

..j

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.

~I
MONTH GHM

(KWHR/M.SQ.)
DHD
(KWHRlM.SQ.)

OHM
(KWHR/M.SQ.)

T24
(DEGREE
CELCIUS)

Table 6 showing irradiation levels at Gwadar 8ite
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Long-term averages:

Ghm = Monthly sum (annual) of global horizontal irradiation (kWh/m2)

Dhd :.::Daily sum of diffuse horizontal irradiation (kWh/m2)

Dhm= Monthly sum (annual) of diffuse horizontal irradiation (kWh/m2)

T24:.:: Daily (diurnal) air temperature (0C)

2.2.8 Global Horizontallrradiance (GHI) ._Solar GIS
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Fig 8 showing GHI levels at Gwadal' Site
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2.2.9 Diffused Horizontal Irradiation (DHI) - Solar GIS

2.2.10

4 .

Dhd (KWhr/m.sq.)

3.5 . .

2.5

2 .

T24 (Degree Celcius)
35 .

Fig 9 showing DHI levels at Gwadar site

Average diurnal (24 hour) air temperature at 2 m) - Solar GIS
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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 j Makran Coastal Highway is the main arteryand primary road
through which site will be accessed.

S.No. I Road Type Name

Makran Coastal Highway is a single carriage way road for two-way traffic. 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 desktop 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 desktop 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 outstanding 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.

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 Jn collaboration with the local
Patwari (Revenue Department official). During the visit whole of the site is viewed from a
high surveillance 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

The site itself has power generation use and surrounded by Bare Area as per landscape
characterization map of the Country. Gwadar Industrial 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.

Figure 16 showing the major land uses around the site in 2.5KM radius
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B.A ::: Bare Areas, as per Country Land Characterization Map
I = 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 naturatbeauty. 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 Characterization
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 gradual
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 redllne boundary of the site for solar farm.

Figure 17 showing the section through site and gradual fall of terrain toward south,
average slope 0.1 %
...... _._ _ ..,._ ,..
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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 north, 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 earthwork, the section can be made flat.

.. ~, •. ,.,••.•••.••.••.••.•.• _.,.,_., •. , "" ".... . ","',. ,",..... . -........ • '.•. ,•..•.•. ,•. ,•. ,•. '•. ,",.. " •.•••.•... " ••,.. ,." ••,.".,"'''',.,''''''''''''''', .. ,.." , , , ,.• ,........ ··.··.·'.· '·., •. '.··R·'·.'··_·,·.,··,··' .. '.. ,.., .. ".".~"." .. ~, .. '•. ,•._."."."., ", •."",."" ".,." " " " ,,, ,, .. , .
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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%.

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 I swale frain 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

,- . " , " .. ........................• . .. . .., '" " .. ~" ..•..•..• . -_- "."... .. _
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Currently site is free from a flood risk and lies out the flood plain of Balochlstan.

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 pending 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 topography 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 wlll 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 two 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 - 2.5 m. Single
Axis trackers will be used hence the array will rotate 60 degrees to the horizontal plane
either way (east or west) and tilt 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 Existing features

Lot of small shrubs and bushes are present on the site.132KV pylons, tracks, Trees and
natural drlans 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 water
tube well can be quarried. 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.

2.10 Wind Direction and Speed

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
m/s. (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.
Hence the wind will not have
significant pull out force, in case of
any wind storm.

PaRIsiaii
~oitj'Mnd Powor

The mounting structure used for the site is designed in a way to 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 Balochlstan 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 allotted to the solar farm site.

Figure 26 showing Gwadar site ownership boundary

2.12 Way leave issues
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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.

2.13 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 Balochlstan, 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.

2.14 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 optic cable (F.O.C), No existing underground fiber cable encountered.

2.15 Environmental Impact Assessment

As per Balochistan Environmental Protection Agency regulations, the solar farm
sites below 50MW 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
Pvt Ltd.

The desktop 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, lEE would be
required for the project.

2.,16 ONO connection

The proposed site location has been discussed and analysed with respect to power
evacuation and grid Interconnectivity point of view. The Gwadar area lies in
QUETTA Electric supply co. (QESCO), getting power directly from Iran. The
proposed site location is opposite to 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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TIL 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 pesinl grid is passing through 50MW
proposed site that is very beneficial for grid Interconnectivity point of view. The
50MW solar plant will be connected to existing line via looping IN/looping 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 50MW plant which will give support to 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 attributed 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 1980s and in response to this the United
Nations adopted a resolution on the 'Protection of global climate for present and future
generations of mankind'.

The United Nations Framework Convention on Climate Change (UNFCC 1992) and the
Kyoto Protocol (1997) committed parties to individual, legally binding targets to limit or
reduce their greenhouse gas emissions,

The Stern Review of 200611 warned 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.

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

A 'roadmap' towards a new climate deal in which developed and developing countries are
legally bound to reduce their carbon emissions was the agreement born out of the United
Nations Climate Change Conference 201 '1, 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;
ell 20% of EU consumption to come from renewable resources;
.. 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 target.

:3.3 Asia Pacific Renewable Energy Targets

Burgeoning energy demand, limited fossil fuel reserves, and global warming concerns
have forced countries in the Asla-Pacltlc 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-ln 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 '1997. 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 signed 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 overall 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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=.d" v, It allows net metering and billing so that a producer can sell surplus
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,

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 development
of RE project in Pakistan. Salient feature of 2006 RE policy are as follow:

.~,,,,,,.~h,,,,"~,,""'~....~.....~.... . ..,_.__ ._._..,._._.__,._..,._._._.....~..".,_,..,~~.,..,.~..".._._._..~.,......,..,.~'",.",__._._....~~"_".,~".._..__,.~~~.,~..,.~......,~,,,'._~A~~~~~~~.,"~~~~"~~~~"~....~.."~.,,·".".,,.."M.." ..~.,~'.~M.·~~.." ..'.........M.~ ....... ~~ ... ,"""."" .... " .... ~ .... ,, .. ~~ .. " .... " ...... _

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.s., for self-use and
sale to utility) c. Captive power projects (i.e., for self 01' dedicated use) d.
Isolated grid power projects (l.e., small, stand-alone)

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

iii. Electricity purchase by NTDC/CPPA from qualifying renewable energy~
based generation projects has been made mandatory,

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

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
particularly beneficial for micro, mini and small hydro as well as solar-
based electricity production.

vii. It lays down-slmpllfled and transparent prlnclples of tariff determinatlon.

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 reducing per unit
costs for the urchaser,

Table 7 showing salient features of RE Policy 200f3
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These guidelines are in line with the Government's open door policy for inviting private
investment into the country." Projects with Govt. PPA are developed under same RE
Policy.

The brief of development process is as follows;

Submission of proposal on raw site by sponsors

Review of proposal and qualification of sponsors by
AEDB/ProvinciallAJK Agency

302

--_. --.-----'"-'"-~.-.----- ----------.-----------
3 Posting of Bank Guarantee by sponsors 15_._-_.__ _ __ ..-.__ ._-_.__ ._-------_._---------------_ .._.__ ._._---_._----------
4 Issuance of Letter of Intent (Lol) by 7

AEDBfProvinciallAJK Agency
Initial time allowed to-carry-out feasibility study and
term of the Lol,

5 Based on schedule
submitted by I,PP, subject
to maximum of 18 months

Tariff negotiations with power purchaser and
approval of tariff by NEPRA (the time can be
significantly reduced if up-front tariff is accepted by
IPP)

7 "-"''''-'-'''''''''''''-'''''''Su'b'miSsi-onofPe-rtormance-Guar~mtec'"by-s-po·nsors-·-----·"1·S"'----· ..·- --·-..- ,,---- ------.
upon approvalof tariff by NEPRA

906

9 Financial close 365

Table 8 project development process as per policy 2006

LOI to proposed solar farm development was awarded by Balochistan Power Development
Board. Hence project will be developed under Balochlstan Power Generation Policy 2007.
L.OIcopy attached here as Annexure L.

....... , .. , ..".". ,.
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4. Desktop based Environmental and Social Impact Assessment

As per Environmental Protection Agency Regulation 2000, Energy project below 50MW
AC will require an Initial Environmental Examination (lEE). As per regulation all the
developments that require lEE or EIA are categorized into two types Schedule I and
Schedule II developments. The energy project (hydro generation) above 50MW require an

,.. EIA and energy project (hydro generation) below 50MW will require an lEE. As per
Schedule I development, an Initial Environmental Examination (lEE) 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 environmental laws and regulations.
The proposed solar plant will require an lEE which shall be carried out by an environment
expert and the lEE study approval shall become part of this Feasibility Study as Annexure
I.

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

Performance Standard l' 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 5 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
risl< 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 lEE produced for the Project and compliance with the IFe
Standards and EPs would identify additional issues that should be addressed to reduce
risk to the project and to help safeguard 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

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 O.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 low 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 grid, eM, y ::: 0.6343 tC02o/MWh,

Carbon Emissions savings ::: Solar Project Generation X Combined Margin Emission
Factor grid. eM. y

:::134,476,4 MWhr X 0.6343 tC02el MWh

:::85298.3805 tC02e

The principal environmental and social aspects identified as part of our early observations
are outlined below for the proposed project site, with a brief statement regarding possible
mitigations that have been identified at this early stage .

••••••••••••••••• _ ...... ·•· •••··• •• ··,··,'"''''',,·,'''", .... w·.... ,...
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4.2 Ecological Impact

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

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 desktop 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 proposed site is a residential area in south west direction of the Gwadar
power plant. The closest settlement near to the solar site is located almost 3.5km away
from the site in south west direction, called Barambah. Being located closer to the site, the
residential area is located at low elevation and because of distance from solar plant, it 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 to 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 outstanding and has 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

~~ National Highway 10 I 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
Primary= 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 carrying out the maintenance jobs. After construction HTVs will visit the site in case
of replacement of major part I equipment like inverter, which usually 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-usinq initiatives in place. Two waste containers will be on site; one
for the recyclinq 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 arising from the construction process will be stored and re-used on
site. It should be noted these quantities will 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. Site office

• ·_····_·····_· __ n
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waste will be collected in separate bins to allow for recycling. Recycling bins will allow for
cans, bottle 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 commitment 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 I or Schedule II of the
~ i 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 I for which only the
lEE is required as part of the planning and approval process.

The lEE 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 IFe 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 provislon of an Environmental Management Plan (EMP), The EMP for
the solar project is set out in Section 6 of the lEE, describing mitigation and management
measures 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 I<eylender requirement, e.g. Principle 5, Stakeholder Engagement, of
the Equator Principles, and IFe Good Practice Handbook for Stakeholder Engagement.
The general stakeholder process is as follows:

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

CI 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

61 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 rarnrnable 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) has 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

A; 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 Balochl words
'Gwa' and 'dar', which means tile door of air. Gwadar was purchased from Oman in
1958 by Pakista n. It was given the status of district in 1977. It consists of four
tehslls 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 chlckoo. It
has major deposits of limestone, bajri sand, rock salt, ordinary stone and sulphur.

··."·".,.,,." •.•• u
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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 be constructed after the ground breaking which will be
used during construction of the solar farm.

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 I NH10

Secondary= Access track already present on the.site

Gwadar can be accessed from two directions. From Ouetta, 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.

5.4 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;
o Material and labor needs of the development itself;
• Policy context relevant to the development of the site, and;
• Technical input and criteria from local consultants.
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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 lEe as well as local standards.
For example, some notable lEG standards in the past have included "lEG 61557:
Photovoltaic (PV) module safety qualification" and "IEC 62446: Grid connected
photovoltalc systems - Minimum requirements for system documentation, commissioning
tests and inspection." .

The key considerations and constraints as well as opportunities are outlined below.

Key Considerations and Constraints

The design must consider:

(t 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.

\II Physical characteristics of the site, such as the field boundary, slopes, etc.
Following the site visit and GIS analysis, the topography. of the land at the site
seems to be relatively flat with minimal, gradual sloping, which are not enough to
significantly affect the tilting and positioning of the modules.

$ Shading form nearby Trees and heighted feature. Solar power plants are prone to
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 at sufficient distances away from every tree to avoid shading effects.

Figure 30 showing the 132KV that can cause shading



e 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 Eastern 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 lnfrequenf cleaning are compared to
cost of cleaning the modules. Module cleaning, whether manual or using robots,
also requires water, 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 Iran 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 to a maximum depth
of 2.70m. The top soil is sandy Silt and rock type is Sand/Siltstone. Refusal is
considered 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 .

.. ., .. ,.•'.. , ,,,., .. ,..,.. '.,, .. ' .. , ,.,.,."." ,.. , ,_,-., - -._ _ - , ' .. , '.. " .., .. ,.•.. ., ,·,,·,,·,,··, ·························r _ , ,.. ,.. ,..
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Since the sulphate and chlorides are both above the permissible limit therefore
Type II Moderate Sulphate Resisting Cement I Trl-calclum, Aluminates between5%
to 8% ls recommended for all foundation work.The Gwadar area is situated in
seismic Zone 3 as per building Code of Pakistan (Seismic Provisions -200~1).This
corresponds to peak Horizontal Acceleration of 0.24 to 0.32g, as such it requires
special consideration in designing of foundation (Details 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.

5,5 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;
• The delivery of renewable energy at a local level;
• A positive contribution to the economic development and diversification of the area;
!Ii 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;

«I 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 EtA Regulations;
• Area requirements - the site provides enough land to accommodate a 50 MW AC

solar farm, and;
A,- Ell The site is available for the entire lifetime of the proposed scheme (designed

operatlonal lite span is 25 years).

5.6 Design Solution

As evidenced by the company's extensive portfolio of solar power plants, lbvogt'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
teams. 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 EPe
and O&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 to 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 grld, eM, y::':: 0.6343 tC02e1MWh.

Carbon Emissions savings ::: Solar Project Generation X Combined Margin Emission
Factor 'grid, eM, Y

::: 134.476.4 MWhr X 0.6343 tC02el MW,h

::::85298.3805 tC02a

The solar farm is proposed for a standard operational lifetime (approximately 25 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:

!II 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 OAOm. As part of an optimalarrangement 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 600 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 tracking 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 60 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 ~~2showing side elevation of mounting structure for Single
Axis trackers
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• Module Tilt: in past projects, ibvogt has conducted in-depth analyses on projects
across the globe on the applicability of fixed tilt, seasonal tilt and trackinq 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 1.5-30 Degrees in different regions
depending on angle of the sun. For Gwadar development the tilt angle will be
adjusted automatically between 0-60 degrees depending of sun angle.

1Cross Sliciion',J:1'r:t!-----'

.J"') ,lClf'!gltildinal "SeotiOI!
-t:,. tl-1?iS

IFigure 33 showing generic, side elevation of solar array and front elevation of solar
array

.. Mounting 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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.. MV I 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 into 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 transformer stations, which will be housed in an ISO 40' container cabin
measuring approximately 2.59 m high x 12:19 m long x 2.44 rn wide. One
customer substation will be needed, with a similar specification to 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 to
dissipate heat in an open atmosphere. Appropriate protection for the junction
boxes will be included, Further information on typical inverter/transformer
stations, such as internal mechanisms, performance and material, can be found
in the example datasheet provided in Annexure C.

Figure 34 showing typical inverter and transformer station

'" Substation (OSO): 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 fault in the system.
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Figure 3f:>showing SLD of 132KV grid station

Appropriate earthing and lightning protection systems
will be developed during the engineering phase of the
project. Solar farm will be conencted 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.

,,<ru

G Communications Pole: a communications pole will be "","r..··:-·:;:1~
installed on site so that the solar farm can be remotely "'''"•.! .... ·····19···"i ,I
monitored by technical operations and maintenance L_, .•__ :

staff. Additional provisions, such as a very small ."..,."j[ J._J
aperture terminal (VSAT) system f tele protection and IlW.y. I l' x I ")l"ItIl--communication through a Digital Power Line Carrier ~lt' '~II"""
(DPlC) system, can be included. .f:t- U

• Spar..s Building: a small storage/spares building will ':~!l~
be installed to allow the safe storage of spare parts "7;,

required from time to time as well as other maintenance equipment.

• 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.

Figure 36 showing typical fence drawing

I) 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 speciflcations.
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Figure 37 showing typical security camera drawing

• 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
unloading of construction materials. This area will be in temporary use whilst the
solar farm is being constructed.

fT9 ,~wi r--------- -- -- ------------------------]
!'I'~:t tJlIJC

D. -:~"d: ".,,'

Figure 38 showing typical ISO 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 tile existing access tracks to allow easy access for construction,
operation and maintenance.

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 I 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 tracks 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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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 to 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;

• Visits 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.

5:1 Construction Phase

A maximum of up to 150-400 construction workers are anticipated to be on site during
peak times 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 to the
development becoming fully operational. A typical sequence of construction works is as
follows:

• Field survey/setting out
it Preliminary earth works
" Onsite trenching and cable laying
.. Piling to support framework
• Erection of support framework
• Panel Installation
" Electrical Installation
.. Construction of transformer buildings
.. Connection of inverters
• Security fencing
o Security installation/communication system
• Site remedial works and completion
G Off-site trenching and cabling
I) Testing and commissioning

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.
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6. Grid Connection

6.1 Current Installation

L,

The 132kV Gwadar and Pasni Grid
Station are located in Gwadar,
Balochistan. Tho Gwadar grid station is
currently equipped with one 10/13MVA,
one 20/26MVA and one 40MVA
(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-
gradation of subject grid station. The
132kV Gwadar grid station is feeding
from double transmission line of 132kV
Gwadar Coal PP grid station and
132kV Pasnl grid station is feeding
from singe transmission line of 132kV
Gwadar grid station and another single
transmission line of 132kV Gwadar
Industrial. An initial survey was carried
out to determine capacity of 132kV
Gwadar-Pasni Transmission line and
for interconnection of 50MW solar
power plant site that is located at a
distance of approx. 18km away from
Gwadar grid station and 103km away
from Pasni grid station.

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
each with following 0.4/33kV and 33/132kV transformer, to accumulate all available power
from PV panels to 33kV bus bar. A XLPE insulated 400mm2 AL cable will be used to
connect the output of OAI33kV 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 360Wp•

Furthermore, the OA/33IN, 2500kVA transformer is connected with each inverter. The
arrangement scheme of the inverters is:

• 7 inverters OA/33kV are connected in series through cable with 33kV bus bar.
e. 7 inverters 0.4/33kV are connected in series through cable with 33kV bus bar.
411 6 inverters OA/33kV are connected in series through cable with 33kV bus bar.

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

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

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

The maximum gross installed DC power is 62,233.92kWp, The net power (AC) will be 50MW,
whereas the auxiliary load will be 3000kW approx, As according to 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 tracker is shown in figure 43.

Figure 43 - Module Array Layout Tracker

6.3 Grid connection of solar plant

During the site visit, 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 In/Out on
132kV CAIRO single circuit between Gwadar-Pasni grid station with a feed length of
0.51<m.

• In N-1, one (0'1 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 THO level.
Therefore, a detailed load flow, PQ capability and dynamic study would be conducted.

.. That the interconnection arrangement must adhere to the local norms and standards.

Furthermore, the stringing of 33kV transmission lines on CAIHO 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.
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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 TIL.
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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.
Oepending 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 into 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 identified 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 outputs of the Solar farm considering module efficiency.

PR :::energy yield I (unshaded annual irradiation on array surface * module efficiency as
per STC)

PR ::: 100 x [ HAC ]
E lTrlHliat:ion xA ArrayX1/ STC

E AC =: energy coming from the inverter in kWh

E Irradiation ::= unshaded irradiation at module level in kWh

A Array:::: total surface of all solar modules in m2

fJ STC ::: module efficiency at STC

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

I1STC :::: r Pl\10ilnle 'j
'AModule x1.Ooo,

7..1 System Operation Quality I Performance Ratio

A fundamental step in understanding this important quality criterion is the explanation of
the typical loss factors affecting the energy yield with different weights. In every simulation
step, all described aspects have an hourly impact on the overall result.

""''''''''".'' .... ,-~, ,.. , ... _ ..,.,
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7.2 Irradiation 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 irradiation gain can amount LIPto 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 yield is relatively low but, even so, is considered in
the yield 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, t.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 Pylons at the site was
accounted for in the design.

Depending on the site conditions, these aspects are considered in the yield 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 yield depends for example on the
surrounding landscape, cultivation 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 to 1-2% under
normal conditions. The Gwadar site is characterized by a relatively dusty and windy

711 p Ii) 9 e



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 irradiation have an influence on the coli 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 Voltage. 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: lAM (Incidence Angle
Modifier). By default, 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.

f+
7.3.6 Technical losses because of fluctuations in module performance

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 yield 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 losses

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 to 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
losses. The conversion losses of the inverters vary according to the chosen inverter type
e.g. central 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 quality. the
performance ratio and the yields include a blanket value.

7.3.11 Technical losses because of selt-consurnption

Inverters (operation, fans, heating, etc.), 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 (UD)

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 crystalline
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.

I

__..,...,7A 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 losses.

7.8 Technical losses considered for the energy yield simulation:

7.8.1 Technical losses because of shading

.- Shadings leading to losses due to nearby shading result 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 100and
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 21st -
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 45). 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 6.72, an application developed by the
University of ·Geneva and PVsyst SA, Switzerland. The complete 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 yield 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% considerinq a low deviation of
VMPP and IMPP.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% LInder 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 yield simulation. The operating characteristics of the inverter as for yield
optimization by efficient MPP tracking could not be displayed in the slmulatlon, 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 Irradiation 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 irradiation 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 Irradiation
and Initial Diurnal air temperature at 2m 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 3rd party assessment. For yield assessment ibvogt engineers evaluate all possible
solutions for system design using fixed tilt, seasonal tilt and single axis trackers.

Ir·_ All the specific yields were put into financial model to evaluate project feasibility 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 simutate the daily irradiation at Gwadar site, the percentage of diffuse radiation must be
identified as per the Llu-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 I daily variation in lrradlance 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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Figure 49 showing yield assessment of solar farm site for fixed tilt system
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South
Balances and main results

,....- -
GlobHor DiftHo( TAmb Globll'lC OlobEff EArray E_Grid PR
kWh/m1 kWh/m1 ·C kWh/ml kWhfm~ MWh MWh

January 133.4 41.4 18.20 174.6 163.8 10003 9746 0.647
February 144.8 49.9 20.60 173;1 163.0 9704 9452 0.826
Maroh 192.6 68.0 24.20 214.2: 200.9 11702 11391 0.807
Aprl.1 204.5 78.B 27:90 209.7 195.7 11346 11052 0.799

MIlY' 223.9 93.5 31.60 215.7 200.9 11511 11210 0.788

~llfl& 211.5 gg.~ 32.50 199.2 185.0 10641 10366 0.789
July 189.6 107.4 32.30 160.1 167,1 9686 9437 0.192
August 182.7 9a.3 31.20 181,7 168.6 9790 9544 0.796
SllptetnbOr 183.6 '76.5 29.00 197.0 104.1 10625 10349 0.797
October 174.0 5$.4 28.10 205.9 193.2 11152 10863 0;800
NoVember 143.9 ~.8 23.60 184.1 173.4 10233 9962 0.821
December 125.3 39;6 19.99 166.3 156.1 9475 9231 0.842

Year 211M 850.2 26.70 2302.9 2151.8 125866 122605 0.807

Leg-ends: GlobHor Horli<int~lI global Irradiation GlchEff Effective Global, corr. for lAM and shadings
DlrfHor Horlzontal diffuse Irradiation EArray Effectlv9 energy at tha output of the array
TAmb Ambient Temperature E_Grid Energy Injectoo lnlogrld
Globlno Globailnoldent In call, plane PR Performance Relio

Table 9 showing balances and main results of yield assessrnent for fixed tilt system

) Annual Specific Yield for fixed tilt: 1859 kWh/kWp
I

~-
Performance Ratio: 80.75%

.... ,' ' .. , ,.~ .
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Figure 50 showing grid connected system loss diagram
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7.10.2 Seasonal 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.

GrId-Connected System: Main reeults

ProJect·! PAK....GwMar-
$imulat.i!'nv~tj"t)t: $fl!¥sonal Tilt:

~1!11'l sy~templr(imi)t~rs
Nellr sl'!~<1It)Utl'
PV'Pleld·"dtlentatlon
PV m:Q~'lile!\
PVAf~Y: .
{Wetter
.lnveft!:ltpacK
lJSElr's·t1<.lffl"!s,

s~srerntype GrI4~aQni19ct&~
.. M¢otdltlg]O ~Mhg~, ~1{}ctli'IQalet(~9t toO%

$aasonar~"k$urnmerlwlnter 1O·130~ azl01 Ulh: (l~
. . . Modi'H T$M·~{)OD014A(II) F.'Mln· :aet! Wp

No. (ltillodli!~s 16,e:~e4 . Pnom totlil 6~9~4kWp
. Modl'i4 ;S'G2500HV.MV ". Pnom 25(jokWa~,

. Nb.; oLt:JnJts .20•.0 Pnom tolaT '50001) kW ril)
Unllmlted.IQtlQ, ~grld)

MalO sll)'lulat/on resUlts
SV$tem PrOduCH(;)11 prodQcedEnergy 12639i3MWtllyel'!f sp~()mQPr<>d. '1917 kWh/kWp/ytlaf

Perform anC6 Ratio PR '80.43 D!~

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

GlobHQ( OlffHor TAmb Gf4')blnl7 Olobflff IitArrjlY e...Grld fiR
kWh/m' kWhlm! -e klcYh.{nl.~. .k~h!f11i .. Mvyh . MWh---- ~ ,. -J~nuary 13M 4..1.4 18.20 189.1 175.3 1055Q 10287 0:8;17

Febmllry 144,iJ 49.1) 20.60 lill,9 ieao gO~1 oa71 0.1l07
Maroh 102:6 aa,Q 24,20 216.,!) 201,0 11695 11374 .(1.705

April 2:04.l.i 78,1) 27,90 209.7 197.9 11470 11m a.flO!!
May 223.9 93',6 31.00 222,5 210,0 11997 116G2 0,79a
June 211.6 90.6 32.50 ;!07.0 105,9 11232 10Q40 0.79(1
Jl,lly 1 99..11 10704 32.30 187.2 1713.0 10117 ~!l1a (l.1l0~
Augu$t 182,7 98,3 31.2n 11\4',3 173,4 1000.2 OMO 0.G07
SepteMber 183.6 76.6 29.80 192.7 181.8 10526 10254 0,807
O.olober 174.8 5SA 28.10 213,1 199.3 11:175 110nQ 0.786
Novemb~r. !4~.9 38.B 23,60' 197,2 184.3 10665 10300 0.000

DecembliT 125.3 39.6 19.99 1110.7 160.0 10061 979a (t8~2

Year 2110.6 850,2 26.70 2363.4 223\) 9 1.29110 126393 (1,804

Leg~nds; GlobHor Horizonlal global irradialion Globl:;ff Effective Global, corr. for lAM and. shadings
DillHor HOI'ilonl~1 diffuse irffldl.a,tl()n ",Array EffectiVe ~nefgV at the output (iF Ule arrilV
TAmh Am bien! Temperature E_Gfl~ Ehergy injected info grid

Globlnc Global incldent In coil. 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 trackers

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

Giid;.Connec.tedSystem: Main results
Prpje(lt : PAK~Gw~<;tar
SimuiatIQI"lVnriant: rra,ckerJ;5m';_pitch

N~ar'Shadings
PV'Fi~l(f()rl~Ht~tI~m
PV moduleS
pV'Arrav'
loviartet "
Illv$ri,~x pS(i,k
Useris ,needs

Matn shnuTatibn results
$y$t~m",.prodlJction

AxiS AzImuth 0'". ' . Pn~m: ~6Q:WP'
Pribm icita!: 622341(Wp,

PnCim 2p.OO, kW's~'
Pnpm (olal 5U.Q09'~v.\j:~.a

PI'(I(!u(:ed En:~fgy 1'34552'MWb/year Speclf)O'pmcL ~162 ~WhJkWpfyeRJ
F'erform~n~e,Rf,jtlpp~ ~3,&T%

Figure 53 showing, yield assessment for solar farm using single axis trackers
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Tracker _7 .S·m_pltch
BafancQs and mafn results

GlobHor OlffHor lAmb Globln~ GlobEff EArrav IU~rld PR
kWh/m" kWhfrn" ·c ·kWh/m' kWhlll1" MWh MWh

January· 1'33:4 41.4 10:20 160.~ 15l3.9 9~52 931.5 0.884

February 144.0 49.9 20JIO '180,4 167.7 9973 !l7'13 0.065

March 11)2.6 68.0 2il:20 24!J.l 223 ..3 129;39 12591 0.84;1

April '204.5 78.6 27.90 252'.3 230' 13369 ·t300?' 0.02&.

M~y 223.9 93.5 31.60 271.0 25'1.9 14085 l:m1 0,813

Junl'l 211.0 90.6 32.50 250.3 231.5 13083 12740 0.8i6

July 189.6 107.4 32.30 218.2 20Q.5 '11545 1'1246 1).828

Auguat 182.7 98.3 31:20 212.0 195.7 11309 11023 0.832

Soptember 183.6 76,5 ,29.80 224.0 207.7 11344 '11536 0.828

oeteeer 174.8 58.4 28.10 '2.19.0 20~.6 "11651 11351 li.i133
November 143.9' 3S'.8 23.00 182.7 169.8 9007 9707. 0.854

OClc,rob'f 125.3 39.6 10.99 157.6' 14'5] 8832 a6n 0.818 _ ...

Year 2110.6 850;2 26.70 25'77.7 23SQ.I>'- 138140 134552 0.839

Le!iondu: GlobHor Horizontal global irradiatiOli GlobEi;(t EIfeClive Global, corr, for lAM tlild shl!dings

Olf(H(Jr Horizontal diffuse irradtatlon EArray Effaclive energy at thO oulpu! of Uw 'Ililny
lAmb Ambiont Temperature E:'_Orld Energy injected into grid"

Globlno Global incident in GOII.plane PR Performance Rallo.

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

J_. Annual Specific Yield for Single Axis trackers: 2162 kWhlkWp

Performance Ratio: 83.87%

•••• M "
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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 tilt system= 1859 KWhr / KWp

Yearly yield for seasonal tilt system := 2110 KWhr I KWp

Yearly yield for single axis trackers= 2162 KWhI'I 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 megawatt.

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 to be carried out to support the better technical solution
of single axis trackers.

I
~:~
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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 vagt has developed an in depth economic analysis for a

Solar PV power plant to 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

comparison of technologies and varying system sizes had ,peen conducted. As a solid

result of the analysis, a single-axis trackers technology has been identified as optimal

technology. 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

,,_j.,..___ 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

vagi'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

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 MWp.
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Inputs to the financial model are listed as follows.

8.1.1 Inputs

I. Total Project Costs

1. EPC Cost

Since the size of this project does not leverage the advantages associated to the

economies of scale, for a 2019 built project modules' costs can be.expected to be in

the range of USD 0.30 per MW - USD 0.35 per MW. Nevertheless, the dramatic fall of

EPG costs over the last few years allows a realistic assumption of EPC costs (including

grid costs, inverter costs and balance of system (80S) costs, contingency, etc.) to be

at USD 0:186 per MW, when utilizing single-axis trackers technology and Tier-t

monocrystalline bifacial solar panels. Furthermore, the EPe 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 EPe costs of USD

0.786 per MW need to be adjusted for a degradation factor of 3.62% (levelized rate),

+~" either by increasinq the EPe costs upfront or by making it a part of the approved total

project cost based on the levelised rate of the EPe costs thereby adjusting the tariff. It

is kindly requested that the authority shall consider this asa very important exercise.

The table below details the components for EPC:

Table 12 showing EPe cost of project

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

however these are subject to change following the completion of project design:
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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 land acquisition cost of approx, USD 100,000 for a total land area of 203

acres. The PKR/USD exchange rate is considered to be '120',

3. Non.,.EPCand Project Development Cost:

~..~ Such 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 vogt's

experience with solar projects around the world, the Non-EPG and Project Development

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 etc. The amount

under this head amounts to USD 1.19 million (at 3% of debt amount) containing the above

fee. It is kindly requested that the authority shall assess the financing fee benchmark again

based on actual costs.

6. Interest During Construction:

The interest during construction (IDC) is calculated as -USD 1.7 million. This interest is
determined on 6 month UBOR 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:~""PIIIPI!_
.\

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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II. Capacity Utilization Factor

A capacity utilization factor of 24.15% is targeted to be achieved by installing the latest

equipment including the sun tracking system. The capacity utilization factor is 6.15%

higher than the NEPRA benchmark of 18% for the Southern region, this signifies the

cutting edge solar technology being used in the local context.

The table below details the Capacity:

, . . ~apacityJ ~ize .... .'. '. Units ., AmQ~lJt" _ :
Plant Size
Capacity Utilization Factor
Annual Generation

MWp
%

MWh Year

62.2
24.15%
131587

Table 16 showing Plant size, CUr: and annual generation

III. Degradation Factor

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

$0 in light of NEPRA's approvals of past projects, and this level being allowed in different-+-,
parts of the world.

Annual G"anerallon

116.000 --~~iijfillllllllill
'10$,(0)'........., --2' -li!!II.,3--)mIl...........6 _""n -7 c....... e ~ '0 II .,t '3 11 jl, IG 17 '8 19 lO ,,.. 22, :13 24 2~

.... . '~"

4I0,O()J:

The annual generation Fig 55 shows a downward trend due to 0.5% degradation per

annum.

921 P age



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

million/MW.

O&M Foreign
O&M Local

Per Year
Per Year

7000
11000

Total 18000

Table 17 showing O&M cost breakdown

2. Insurance During Operation:

._ 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 EPe 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.

VI. Financingl Debt Terms

A debt to equity ratio of 75% is assumed in the financial model. The interest rate for the

debt financing is set based on USOR 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 (OSRA) equivalent to 6 months' debt installment will be

funded from the operating cash flow of the initial years.

VII. 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 trackers 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 tariff methodology while

assuming the return on equity at 18% and determined total project costs (including the

adjusted for degradation). The revenues are based on the tariff of US Cents 6,698 per

Kwh during the debt-servicing period and US Cents 2.996 per Kwh thereafter, for

electricity injected into the grid, This leads to a levelised tariff of US Cents 6.0 per Kwh.

·f--...· For details relating to the tariff calculation, please refer to 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 lifetime 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.

10

"¥
.1

Energy P~yment.
"Tarlff.Componol.$ '.O&M •.lnuranco, ·ROE.'&·l'lebt.

'l'arlffComponels = O&M,/hutance & ROG

- '-
2 3· .U 'll 2' 25

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

contains the Debt component, however after the debt servicing period the Tariff

component will fall as the Debt service period shall end.

VIII. 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:

Table 18 showing tariff components

... Levelized tariff works out to be US Cents 6.0 per Kwh

... The aforementioned tariff is applicable for twenty-five (25) years

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

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

~ Debt to Equity of 75:25 has been used

... Return on Equity during construction and operation of 18% has been used .

.,.. 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.

.... Reference Exchange Rates of 120 PKR/USD has been used .

.". Detailed component wise tariff Schedule is attached as Annex-I of this Economic
Analysis
.............. , ". ,," .,'., ",.,,""" .., .., , ". . . " ""~ .. -_ "",.,,'''' ., " _._ "." "., .. "." ",..... ..." ,." "_ .. ".,, ". . "_ ".".,,. . , _ .., "." .._ .." ..".".".""." ..".. "., - _' , .., ..,." .. , .." , .._ , .. , ..,.
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8·2 Profitability Analysis

The table below summarizes the assumptions of the various costs determined for this
project, and the aforementioned KPls obtained as a result of financial modelling & project
valuation in regards to profitability,

When analyzing the cash flows to equity on a yearly basis as graphed in the figure below,
the Gash flows are levellsed 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
years 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
Sponsor
Capacity
Project Location
Concession period
Capacity Factor

EPe Cost
Degradation

.Adjusted EPC Cost

Financing fee & charges
Interest during construction
Total Project Cost
Financing structure
Debt composition
Interest rate
Debt repayment term
Repayment basis
Return on Equity
Operations cost including insurance
Tariff:
Year (1-14)
Year (15~25)
Levelized Tariff
Exchan e Rate

P&G Energy Pvt Ltd
Ibvogt
62,2 DC - 50MW AC
Gwa~ar, Baluchistan
25 years
24.15%

253,295
1,708,656

56,158,298
Debt: 75% Equity: 25%

100% Foreign
6 month UBOR + 4.5% pa

14 years
Semi-Annual

18%
62 538

PKR/Kwh
8.04
3.6

US Centsl Kwh
6.698
2.996

Table 19 showing project financial overview

"",'",''''''""
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:Tariff Sheet:

1 0.3309 0.5200 0.1925 1.78 1.3703 6.698
2 0.3309 0.5200 0.1925 1.78 1.4730 6.69B
3 0.3309 0.5200 0.1925 U8 1.5834 6.698
4 0.3309 0.5200 0.1925 1.78 0.175 1.7021 6.698
5 0.3309 0.5200 0.1925 1.78 0.175 1.8297 6.698
6 0.3309 0.5200 0.1925 '1.78 0.175 1.9668 6.698
7 0.3309 0.5200 0.1925 1.78 0.175 1.5871 2.1143 6.698
8 0.3309 0.5200 0.1925 1.78 0.175 1.4287 2.2727 6.698
9 0.3309 0.5200 0.1925 1.78 0.175 1.2583 2.4431 6.698
10 0.3309 0.5200 0.1925 1.78 0.175 1.0752 2.6262 6.69B
11 0.3309 0.5200 0.1925 1.78 0.175 0.8783 2.8231 .6.69B
12 0.3309 0.5200 0.1925 1.78 0.175 0.6667 3.0347 6.698
13 0.3309 0.5200 0.1925 1.78 0.175 0,4393 3.2622 6.698
14 0.3309 0.5200 0.1925 1.78 0.175 0.1947 3.5067 6.698
15 0.3309 0.5200 0.1925 1.78 0.175 2.996
16 0.3309 0.5200 0.1925 1.78 0,175 2.996
17 0.3309 0.5200 0.1925 1.78 0.175 2.996
18 0.3309 0.5200 0.1925 1.78 0.175 2.996
19 0.3309 0.5200 0.1925 1.78 0.175 2,996
20 0.3309 0.5200 0.1925 1.78 0.175 2.996
21 0.3309 0.5200 0.1925 1.78 2.996
22 0.3309 0.5200 0.1925 1.78 2.996
23 0.3309 0.5200 0.1925 1.78 2.996
24 0.3309 0.5200 0.1925 1.78 - 2.996
25 0.3309 0.5200 0.1925 1.78 2.996

Table 20 showing project tariff sheet
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COMPANIES ACT, 2017

MEMORANDUM OF ASSOCIATION

OF

P&G ENERGY (PRIVATE) LIMITED

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

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

3. (i) 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.

(ii) Except for the businesses mentioned in sub-clause (iii) 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 thereto. .

(iii) 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 Com~anx;iN0]'~,?~ing Finance Company
(Mutual Fund, Leasing, Investment Company, Investment Advisor, Real Estate Investment Trust ..FJ)~$em"~~t c0.w-p~y, Housing Finance
Company, Venture Capital Company, Discounting Services, Microfinance or Microcredit J:{?j~~~~~ce~>~usiness, Modaraba
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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) It is hereby undertaken that the company shall not:

(a) engage in any of the business mentioned in sub-clause (iii) above or any unlawful operation;

(b) launch multi-level marketing (MLM), Pyramid and Ponzi Schemes, or other related activitieslbusinesses or any lottery business;

(c) engage in any of the permissible business unless the requisite approval, permission, 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 members is limited.

5. The authorized capital of the company is PKR 100,0001~ (Pak Rupees One Hundred Thousand only) divided into 10,0001- (Ten Thousand) ordinary
shares ofPKR 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:

5100 -sd-

Usual residential address in !Number of shares taken
full or the registered/principal loy each subscriber (in
office address for a subscriber ifigures and words)
other than natural person.

Name and surname NrC No. (in Father's/ Husband's Nationality c
.2(present & former) in case of Name in full (ies) with ....,

i:d

full (in Block Letters) foreigner, any former c...
:::J
()

Passport No) Nationality o
0

mv GWADAR
11357474 NA British

HOLD CO 1LIMITED

Murrell Associates Limited,
14 High Cross, Truro,
Cornwall, TRI 2AJ, United
Kingdom

(Five Thousand One
Hundred)

THROUGH Ferdinand- Lassalle-Strasse
15,04109 Leipzig, Germany ~-""""."-

M~i:";;~,
CARL FRIEDRICH EDLER
VON BRAUN VIDE
BOARD RESOLUTION
DATED AUGUST 14,
2018

C84PRLM13 Franz Josef Von
Braun

German Businessman
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IBV GWADAR 11357495

HOLDCC) 2 LrMITED

THROUGH

CHARLES ANTON 525622078
:rv1ILNER VIDE BOARD
RESOLUTION DATED
AUGUST 14, 2018

PAKISTAN
SERVICE
LIMITED

TESTING 0090867

(PRIVATE)

THROUGH

SALAR KHAN SANJRANI
. VIDE BOARD 54103-
RESOLUTION DATED 7208000-1
AUGUST 10,2018

NA

Pakistani Entrepreneur

British

BusinessmanBritishKarl Milner

NA Pakistani

Muhammad Asif

Total number of shares taken (in figures and words)

Dated the 13 day of September, 2018
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14 High Cross, Truro,
Cornwall, TRI 2AJ, United
Kingdom (Two Thousand Nine

Hundred)

-sd-

2900 -sd-

Pfalzburger StraBe 60, 10717
Berlin, Germany

3rd Floor, Adeel Plaza,
Fazal-e-Haq Road, Blue
Area, Islamabad, Pakistan

2000

(Two Thousand)

H.No.13-A, Street 31, Sector
F-8/1, Islamabad

10000/-



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:

1. 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 restricted 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 accept the offer, shares.may be transferred to any other person, as proposed by the transferor member with the

,<'

. approval of the Board of Directors.

Dr.RECTORS

./.:;~;,\,:; -;!;;~:,;,;.~-,
4. The number of directors shall not be less than two or a higher number as fix~d~tii)t-der.,tb~;moVi$}\>:r;Isof the Act. The following,. .~.-~ ':;r--~~ ~~:~:', (....-,

persons shall be the first directors of the Company and shall hold the office UpJ9.~«e_aat~.9{f:irst~nual General Meeting:. \x!~:i~1t~i
III oa 1111

WI



a) Salar Khan Sanjrani;
b) Carl Friedrich Edler Von Braun; and
c) 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 c Usual residential address III Number of shares taken C/l
0 9.>

(present & former) III case of Name in full (ies) with .~ full or the registered/principal by each subscriber (in :3

full (in Block Letters) foreigner, any former 0- office address for a subscriber figures and words) ~
::l c:
Q 0.0

Passport No) Nationality 'Q other than natural person. (/)0

IBV GWADAR HOLDCO
11357474

NA British Murrell Associates Limited, 5100 -sd-
14 High Cross, Truro,

1 LIMITED Cornwall, TRI 2AJ, United (Five Thousand One
Kingdom Hundred)

'THROUGH Ferdinand- Lassall e-Strasse
CARL FRIEDRICH EDLER C84PRLM13 Franz Josef Von German Businessman 15,04109 Leipzig, Germany
VON BRAUN VIDE Braun
BOARD RESOLUTION

,"

DATED AUGUST 14,
2018

[]I,; t _ 1JI *' -



r:

NA British 14 High Cross, Truro, 2900 -sd-
Cornwall, TRI 2AJ, United
Kingdom (Two Thousand Nine

Hundred)

Karl Milner British Businessman Pfalzburger StraBe 60, 10717
Berlin, Germany

NA Pakistani 3rd Floor, Adeel Plaza, 2000 -sd-
Fazal-e-Haq Road, Blue

, Area, Islamabad, Pakistan (Two Thousand)

IBV GWADAR HOLDCO 11357495

2 LIMITED

Total number of shares taken (in figures and words)

THROUGH

CHARLES ANTON 525622078
MILNER VIDE BOARD,
RESOLUTION DATED
AUGUST 14, 2018

TESTING 0090867

(PRt'VATE)
PAKISTAN
SERVICE
LIMITED

THROUGH

SALAR KHAN SANJRANI
VIDE BOARD 54103-
RESOLUTION DATED 7208000-1
AUGUST 10,2018

Muhammad Asif

Dated the 13th day of September 2018

'-l11Il1II----- •..,.,--_ ,---,

H.No.13-A, Street 31, Sector
F-8/1, Islamabad

100001- ~'
~

(Ten Thous~~fyJ

Pakistani Entrepreneur

,-
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Project Proponent

P&G ENERGY (PRIVATE) LIMITED

Environmental Consultant

Conformity, Assessment & Sustainability Services Company
(CASSCO)

Disclaimer

Conformity, Assessment & Sustain ability Services Company (CASSCO) has documented this report in
accordance withthe requirement 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 ofP&G Energy (Privatej.Limited and fot it specific use.

Any unauthorized use or reproduction, in full or in part is forbidden. Any persons, companies or
institutions that may use any information contained herein will do so at their own risk.

Limitation
The lEE report has been prepared for p&G Energy (Pvt.) 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 errors 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

~nergy mix from renewables (excluding hydropower, which-already constitutes 15% of the total

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

While Pakistan contributes less than 1% to global GHG output, the country's carbon emissions

are growing by 3.9% a year. By 2020 it will spew out 650 million tonnes of C02e (carbon dioxide

equivalent) if the current trend continues'.

In the current scenario of energy crises in Pakistan, the pl'Oponent 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 Farm in Gwadar,

Balochistan - Pakistan.

P&G Energy Pvt. Ltd., - is a special purpose vehicle/project company - incorporated with

Securities and Exchange Commission of Pakistan to undertake the solar farm business in

Pakistan. P&G Energy Pvt. Ltd., is a subsidiary of ib vogt GmbH, an international solar farm

developer. ib vogt GmbH started the SPV incorporation process with SECP) after pre-

qualification from Balochlstan Power Development Board as a prerequisite of Letter of Interest

(LOI), for setting up a 50 MW AC Solar project in District Gwadar. For developing PV plants in

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

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

selection and permitting to grid connection and PPA's.

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 Electric Supply

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

I said climatologist Qamar-uz-Zarnan Chaudhry, the UN secretary general's special advisor for Asia with the World
Meteorological Organisation -
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tariffi.e 6.1 USD cents/KWhr. The grid is located 1-2 Km away from site. The construction of

the project will be completed in: 18 months after issuance of LOS and the project's life will be

around 25 years.

The total expanse of land area for establishing the solar farm is 230 Acres, while the proposed

Solar Panel Installation Area is estimated to he 67.8 Acres that will be particularly covered with

Solar Panels. The site excavation works 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

dose date.

The project cost at 52.248 Million USD. The Funding plan includes Bank financing @ 20%-80%

Equity Debt Ratio. Achievement or 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 nonrenewable resources.

This report is the Initial Environmental Examinati~ri (lEE) of the proposed solar farm project

for subsequent submission to Balochistan Environment Protection Agency and is documented

according to the Pakistan Environment Protection Act, 1997. The lEE 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 proposed project' activities. This lEE report also recommends

environmental mitigation measures within its Environmental Management Plan.
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Objectives of the Project

The main objectives of the project are:

e Contribute to meet the electricity supply deficit in project area in particular; and country in

general.

• 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 opportunities during construction and operations and also provide

opportunities for developing ecotourism.

• Contribute to improved electricity supply service delivery to a limited extent specifically

having a wide rural outreach.

11 Improve microeconomic efficiency of the power sector by reducing fossil fuel usage.

• Reduce greenhouse gas emissions from conventional power generation and emit negligible

emissions, effluent and solid wastes etc ..

• Conserve natural resources including land, forests, minerals, water and ecosystems.

• Develop the local economy, particularly in rural areas and in a district that is considered as

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

Proposed Solar Farm project will be using LR6-72BP 355~375 Model by LONGiSolar.

~•. ,t;ii~.··'i:'

';N~

Document Title: IEE of 50 MW Solar l)V 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 Version: I 01 Page: 4 of 103

I
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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 conversion system which is complex and consequently generates

technological risks and a heavy financial cost

it No need fat operating fluid(s)

• Short installation period for solar farms

II Very limited maintenance needs

• Minimal water consumption for operational needs

• Panel production costs are falling rapidly because of current mass production, especially

over the last 2 years

• Tested technology, currently several similar systems are in operation in the world

• The panels generate electricity even when it is cloudy sky

• Cheap and clean form of energy

• Reliable source of energy

• Suitable for peak demands without increasing the per KWhr cost of generation

The Proponent: P&G Energy (Pvt.) Limited - Core Business Activities

The principal line of business of the company is 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 ate 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, 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 centers, shops and necessary devices, showrooms, depots, factories,

workshops, plants and to provide transforming, switching, conversion and transmission facilities,

subject to permission of relevant authorities.
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Initial Environmental Examination of SOMW 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 011 the Arabian Sea, South-West of Quetta - the

provincial capital of Balochistan, District Lasbela is in the East and Kech and Awaran Districts

ate in the North and sharing its boundaries in the West with Iran. With the initiation of China

Pakistan Economic Corridor project in 2013, Gwadar has gained immense importance in

Pakistan and abroad with respect to construction of deep sea port and establishment of energy

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 generate 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 current,

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

TIle photovoltaic effect is the creation of a voltage (or a corresponding electric current) 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/or

modifying the electrical output. Several solar cells are combined into PV modules (solar panels)

which are in turn connected together into an array.

The electricity generated can be either stored, used directly (standalone plant) or fed into a large

electricity grid, typically the public electricity grid (grid-connected system). The feeding of

electricity into the grid requires the transformation of Direct Current (DC) from the PV array

into Alternating CU1'J:ent(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 grid and to disconnect from the grid if the grid voltage is turned

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

1.2 Project Description

The main components of the Solar Power Generation processes include:

• Solar Panels

• Central Inverters

• Trans formers

• Switch Board

• Monitoring And Metering System and

" Cables

Both imported 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 usually aluminum. Concrete or screw pile foundations are used to

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

maximum exposure of sunlight. Panels will be betweet_:l2m above ground level.

Construction activities will involve the following activities:
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• Site preparation (clearance of existing vegetation (if any), preparation of a site office and

stores, fencing to avoid intrusion

I> Disposal of excavation and site clearance wastes

• Landscaping, earth moving and filling

e Procurement of construction materials and delivery of the same to the site

• Civil, mechanical and electrical works

• Building works, trampling and removal of construction wastes, Storage and utilization of

materials

• Installation of Cabling

• Solid waste collection and commissioning of the Solar power project

Since the area is in dry and arid zone, the agricultural activities are scarce. There is no vegetation

which is dominant over the area. The land area is overall flat without any agdcultural crops,

buildings, cultural and archaeological objects or any recreational sites.

A perimeter 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 prevent vandalism and unauthorized access as well as for health and safety reasons to ensure

no unauthorized personnel can access the onsite equipment.

To monitor the site and prevent any unauthorized access motion sensor eCTV cameras will be

installed along the site boundary. The CClV 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 specifications.

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, operation and maintenance. The Project plans to be completed within 18 months

after getting requisite approvals and NOes from authorities and the transportation of parts 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 centre in

North East direction. The propose project site is 31 km above sea level. The site coordinates

taken at various points are given in the below table:

12 ,P12 :4.~Q'1~'5a;an"N·6.2"~.T4$;'lZ'S
h

1
7.:;,S'---. ---+=p=1':a----+."'2"".59=:t""9"'4.".5'"J-.=· ~!~N.'~~2""'~=$7='.'4=..~c-=~7=,;2~\~E~.·--~~--'--~l

Table 1: Site coordinates at selected points

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

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

project proponent's ownership; hence no restoration and rehabilitation will be required.
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Fig. No.2: Project Site Layout Map

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

The Solar Farm site has total area of 230 Acres. The site constitutes two parts 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

Fig. No.5: Revenue Department Layout Plan for SolarFarm site allocation

1.6 DNO Connection

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

but still in the early stage of its development.
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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 work of the facility

The proposed solar power project site is a barren 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 undertaken during construction phase:

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 Equipment

• Testing and Commissioning

1.9 Installation of Signage and Instructions

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

this preview, following well defined signage will be installed:
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I
II Warnings and information notices

• Cautionary Notices for workers and visitors

• Record keeping

1.10 Initial Environmental Examination - Objectives

The objectives of carrying out Initial Environmental Examination (lEE) are as follows:

.. Identify the reasonably foreseeable environmental and social effects that may be caused due

to this project.

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

• Define category of project consistent with Pakistan Environmental Protection Act, PEPA

1997.

• Identify and assess compliance to applicable environmental laws; regulations, treaties and

agreements.

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

or .social impacts (if any).

.~
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SECTION 2
2.0 ENVIRONMENTAL POLICY, STATUTORY & REGULATORY

REQUIREMENTS

The lEE report IS prepared in compliance with following main applicable legal/ statutory

requirements:

e Pakistan Environmental Protection Act, 1997

• The Balochistan Wildlife (protection, Preservation, Conservation and Management Act, 2014

(Act.No. XIV of2014)

• Balochistan Environmental Protection Act, 2012

5 National Environmental Quality Standards

• Forest Act, 1927

• Land Acquisition Act, 1894

There are also several other items of legislation and regulations which have an indirect bearing

on the project or general environmental measures. All applicable legislation is attached as

annexures.

2.1 Framework of Environmental Legislation

The legislative powers between the federal and provincial governments are distributed by the

constitution of Pakistan. In this context, there are certain areas where federal government has

exclusive legislative powers. Environmental protection is under preview of both federal and

provincial governments.

2.1.1 Pakistan Environmental Protection Act, 1997

The Pakistan Environmental Protection Act, 1997 is the basic legislative tool empowedng the

government to frame regulations for the protection of environment, The act is applicable to a

wide range of issues and extends to air, 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 requirements for an initial environmental examination (lEE).

Section 12(1) requires that: INo proponent of a subpro/lld shall comment'e construaio» or operation snkss it

has flied with the Federal AgCl1£Y all initial etwil'Otfmental examination (lEE) or where the sllbproject is likelY to
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cause an adverseenvironmental ifftct, all environmental impact assessment (BIA) has bee« obtainedfrom the

Federal Agellry approval in respc~1thcmif. 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 Environmental Protection Act, 2012
This Act is to provide fOJ: the protection, conservation, rehabilitation and improvement of the

environment, for the prevention and control of pollution, and promotion of sustainable.,.
development. It extends to the whole Province of Balochistan except Tribal Areas. This Act

entail establishment of the Balochistan Environmental Protection Agency to exercise the powers

and perform the functions assigned to it under this Act and rules and regulations. The

Balochisran 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 or air pollutant or noise in an amount, concentration or level or

is likely to cause, a significant adverse effect on the environment or human health which is in

excess of the Environmental Quality Standards or, where applicable, the standards established

under sub -clause (ii) of clause (f) of section 6. No proponent of a project of public and private

sector shall commence construction or operation unless he has f.tled 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 lEE and EIA

Balochistan Environmental Protection Act, 2012 provides legislative powers to the provincial

environmental agencies to approve the following assessments:

if) Initial Environmental Examination (lEE)

., Environment Impact Assessment (RIA)
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EIAs are carried out for projects that have potentially "significant" environmental impacts,

whereas lEEs are conducted for relatively smaller subprojects with low environmental impacts,

The Schedules I. II and III attached to the Regulations, list the projects categories that require.

lEE and EIA. The Regulations also provide the necessary details on the preparation, submission

and review of lEEs and EIAs. The following is a brief step-wise description of the approval

process.

i) A project is categorized as requiring an IEE/EIA using the schedules of Regulations.

ii) An EIA or lEE is conducted following the provincial EPA guidelines.

iii) The EIA or lEE is submitted to the provincial EPA if it is located in the provinces or the

Pale-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

report, confirming completeness or asking for additional information, if needed, or returning

the report requiring additional studies, if necessary.

vi) .The EPA is required to make every effort to complete the lEE and EIA review process

within 90 days of the issue of confirmation of completeness.

vii) Then the EPA accords their 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

proponent is required to obtain from the EPA, a written confirmation of compliance with the

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

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

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

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

to the EPA after completion of construction, followed by annual monitoring reports during

operation of the project.

2.1.4 National Environmental Quality Standards (NEQS), 2000

The NEQS were first enacted in 1993. The approved NEQS were uniform standards applicable

to all kind of industrial and municipal effluent. There ate 32 parameters prescribing permissible
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levels of pollutants in liquid effluent while 16 parameters for gaseous emission. The current

revision was published in year 2000 and it specified revised limits for NEQS for liquid industrial

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

2.1.5 National Environmental Quality Standards (NEQS),2010

NEQS published in year 2010 defined the standards for ambient air and noise and drinking

water quality. These ate attached as annexures.

2.2 Other relevant Legislation

There ate a number 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 process and define the roles of the district

govemments. These ordinances also address the land use, conservation of natural vegetation, air,

water and land pollution, disposal' of solid waste and wastewater effluents as well as matters

relating to public health.

2.2.2 CivilAviation Rules, 1994

These rules apply to flight operations within Pakistan by aircrafts other than military aircrafts

and, except where otherwise prescribed, to flight operations by aircrafts registered, acquired or

operating under these rules, wherever they may be. The rules with relevant significance to the

power project:

e 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 (airport), that will be within the clearance

area, or will protrude through an obstacle limitation surface, 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 aerodrome; 01' which can be

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

the light, by the Director-General or by the Manager or by a person authorized by him.

e No person or persons shall operate a radio station or electrical equipment in the vicinity of an

aerodrome or of a radio aid to navigation 'serving an airway or an air route in Pakistan which is

liable to cause interference with radio communications between aircraft and an Air Traffic

Services Unit, 01' which is liable to disturb the signal from a navigational radio aid.

,. A Captive balloon or a kite shall not be flown at a 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-General 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 air assembly of persons, except by permission of the Director-General, unless it is at such

height as willpermit, in the event of an emergency, a landing to be made without undue hazard

to persons on the ground, and except when it is taking off or landing, shall not be flown closer

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

2.2.3 Employment of Child Act, 1991

Article 11(3) of the Constitution of Pakistan prohibits employment of children below the age of

14 yeats in any factory, mines or any other hazardous employment. In accordance with this

Article, the Employment of Child Act (RCA), 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. Whe~ein 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 others.
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2.2.4 Cutting of Trees Prohibition Act, 1975

This Act prohibits cutting 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

It ensures protection of Pakistan's cultural resources. The Act defines "antiquities" as ancient:

products of human activity, historical sites or sites of anthropological or cultural interest,

national monuments etc. The Act is designed to protect these antiquities from destruction, theft.

negligence, unlawful excavation, trade and export. 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 m:.tycontain articles of archaeological significance. Under the Act, the

subproject proponents are obligated to ensure that no activity is undertaken in the proximity of a

protected antiquity and report to the Department of Archaeology, Government of Pakistan, any

archaeological discovery made during the course of construction and operation of the

subproject.

2.2.6 The Wildlife Protection Act and Ordinance, 1972

It empowers the government to declare certain 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 protection i.e. animals that may be

hunted on a permit or 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 or

meat. The Act also defines various categories of wildlife protected areas such as National Parks,

Wildlife Sanctuaries and Game Reserves.

2.2.7 Motor Vehicles Ordinance, 19~5and Rules, 1969

The Motor Vehicles Ordinance, t 965, was extended in 1978, to the whole of Pakistan. The

ordinance deals with the powers of motor vehicle licensing authorities and empowers the Road

Transport Corporation to regulate 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
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level. A~, the same time, the ordinance also empowers' the Regional Transport Authority to

operate as a quasi-judicial body at the district level to monitor road transport, licensing

requirements and compensations for death or injury to passengers on public carriers.

2.2.8 Factories Act, 1934

The clauses relevant to the proposed project are those that address the health, safety and welfare

of the workers, disposal of solid wastes and effluents and damage to private and public property.

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

2.2.9 The Forestry Act, 1927

It empowers the government to declare certain areas as reserved forest. As no reserved 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 ofland and other properties for development of projects. It

comprises of 55 sections pertaining to area notifications and surveys, acquisition, compensation

and apportionment awards and disputes resolution, penalties and exemptions.

2.2.11 Canal and Drainage Act, 1873

The Canal and Drainage Act (1873) prohibits corruption 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 0 & M works to be carried out during 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 or accidental misconduct of an individual or organization. It also addresses

control 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 ADD policies and standards to manage social and environmental risks and

impacts.

2.3.1 ADB Safeguard Policy Statement, 2009

ADD operational 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 regardless of the source of financing, including investment projects

funded by a loan; and/or a. grant; and/or other means, such as equity and/or .guarantees

(hereafter broadly referred to as projects).

It Involuntary Resettlement Safeguards

The Involuntary Resettlement Safeguards aims to avoid involuntary resettlement wherever

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 standards 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

(ii) Involuntary restrictions on land use or on access to legally designated parks and

protected areas. It covets them whether such losses and involuntary restrictions are full or

partial, permanent or tempora1),.

• Indigenous Peoples Safeguard's

The Indigenous Peoples safeguards are triggered if a project directly or indirectly affects the

dignity, human rights, livelihood systems or culture of Indigenous Peoples or affects the

territories or natural or cultural resources that Indigenous Peoples own, use; occupy or claim as

an ancestral domain or asset. The term Indigenous Peoples is used in a generic sense to refer to a
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distinct, vulnerable, social and cultural group possessing the following characteristics in varying

degrees:

1. Self-identification as members of a distinct indigenous cultural group and recognition of this

identity by others;

ii. Collective attachment to geographically distinct habitats or ancestral territories in the project

area and to the natural resources in these habitats and territories;

iii. Customary cultural, economic, social or political institutions that are separate from those of

the dominant society and culture; and

iv, A distinct language, often different from the official language of the country or region. In

considering 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

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

• EnvironmentalSafeguards

The ADB Environmental Safeguards aims to ensure the environmental soundness and

sustainability of projects' and to support the integration of environmental considerations 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 environmental

planning and management. Prepare an environmental management plan (EMP) that includes the

proposed mitigation measures, environmental monitoring and reporting requirements, related

institutional or organizational arrangements, capacity development and training measures,

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 economic processes. ADB's Policy on GAD will adopt rnainstreaming

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 operations affect women and men, and to take into account women's

needs and perspectives in planning its operations.

• 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 bring about equal opportunities for men and

women.

e Mainstreaming

To consider gel1der issues in all aspects of ADB operations, accompanied by efforts to

encourage women's participation in the decision making process in development activities.

• Agenda setting

To assist Developing Member Country (DMC) governments in formulating strategies to

reduce gender discrepancies 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:

• 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 address vulnerability at the community level.

<!II Child Protection

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

ADB adopted a commitment to Core Labor Standards (CLS) as part of its Social Protection

Strategy in 2001. Since then, ADB ensures that CLS are duly considered in the design and

implementation of its investment projects. A handbook for CLS has been developed with

cooperation of International Labor Organization (ILO). The objective is to convince decision

makers that introduction of CLS and labor 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 very 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;

(ii) Elimination of all forms of forced or compulsory labor;

(iii) 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 gtowth, 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 ofits 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

ADE. The policy promotes:

• Awareness and understanding of ADB activities, policies, strategies, objectives and result;

Iil Sharing and exchange of development knowledge and lessons learned, so as to provide fresh and

innovative perspectives and development issues;

• Greater two-way flow of information between ADB and stakeholders' including project affected

people, in order to promote participatory development; and

• Transparency and accountability of ADB operations.

2.3.5 World Bank Guidelines on Environment

The principal World Bank publications that contain environmental guidelines are listed below.

• Environmental Assessment Operational Policy 4.01.Washington, DC, USA. World Bank 1999.

• Environmental Assessment Sourcebook, Volume I: Policies, Procedures, and Cross Sectoral

Issues.

• World Bank Technical Paper Number 139, Environment Department, the World Bank, 1991,

• Pollution Prevention and Abatement Handbook: Towards Cleaner Production, Environment

Department, the World Bank, U~ited Nations Industrial Development Organization and the

United Nations Environment Program, 1998.

~ Environmental Health and Safety (EHS) guidelines, International Finance Corporation (lFC)

World Bank Group, 2007.

The EHS guidelines published by IFC are technical reference documents that address IFC's

expectations regarding the industrial pollution management performance ofits projects. They are

designed to assist managers and decision makers with relevant industty background and technical

information. This information supports actions aimed at avoiding, minimizing and controlling

EHS impacts during construction, operation and decommissioning phase of project or facility.

The World Bank Guidelines for noise are provided below:
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Source: Pollution Prevention and Abatement Handbook World Bank Group (1998)

Notes: Maximum allowable 10 measuremen in dB

2.4 Equator Principles

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

Corporation (IFC) that address the environmental and social issues associated with major

development projects worldwide. They provide a common baseline and framework for the

implementation of internal environmental, social procedures and standards for project financing

activities across all industries.

• Principle 1: Review and Categorization (of projects)

• Principle 2: Social and Environmental Assessment

• Principle 3: Applicable Social and Environmental Standards

• Principle 4: Action Plan and Management System

• Principle 5: Consultation and Disclosure

• Principle 6: Grievance Mechanism

.. Principle 7: Independent-Review

• Principle 8: Covenants

• Principle 9: Independent Monitoring and Reporting

• Principle 10: EPFI Reporting

il Principle 1:Review and Categorization

An EPFr will categorize a project, based on the magnitude of the potential social or

environmental impacts and risks of that project, in accordance with IFC classification criteria

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 adverse social or environmental impacts that is few in number,

generally site specific, largely reversible and readily addressed through mitigation measures.

Category C:

Projects with minimal 01: no social or environmental impacts. Solar Energy projects, by their

nature; tend to fall into Categories B or C, being medium orlow 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).

C!' Principle 2: Social and Environmental Assessment

The lEE 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 purpose of this lEE study, primary data on the baseline environmental and social

conditions have been collected to address the requirements of National laws and regulations;

applicable International Treaties and Agreements; 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 severity of impacts

have been documented. The study also includes the Environmental Monitoring and

Management Plan.
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@ Principle 5: Consultation and Disclosure

Being a project of Category C, the public consultation is limited to the seeping sessions with

stakeholders. The smveys and consultation meetings have established that no settlements or.

temporary relocation or acq,uisition of land is involved in the project area.

"

8 Principle 6: Grievance Mechanism

This Principle will not apply since 'no' resettlement or temporary relocation or acquisition 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 during the construction 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 Certificates will be issued to Proponent of Project under conditions of

compliance with the Mitigation and Performance Monitoring Plan during the construction

and operational phase of the project. In case the proponent does not comply with the agreed

terms, Sindh EP.i\ is authorized 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 lEE.

• Principle 10: EPFI Reporting

Concerned EPFr may safely commit to report publicly at least annually about its Equator

Principles implementation processes and experience.

2.5 IFC Performance Standards on Social and Environmental Sustainability

International Finance Corporation (IFC) applies the Performance Standards to manage social

and environmental risks and impacts and to enhance development opportunities in its private

sector financing in its member countries eligible for financing. Together, the eight Performance
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I
I

Standards establish standards that the Proponent is to meet throughout the project. The

objectives of Performance 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 or compensate for adverse

impacts on workers, 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:

• Identify and assess social and environment impacts in the project's area of influence;

• Avoid, minimize, mitigate or compensate for adverse impacts on workers, affected

communities and the environment;

• Ensure that affected communities are appropriately engaged on issues that could potentially

affect them; and

• Promote improved social and environment performance of the project through the effective

use of management systems.

Under this Standard, the project is required to establish and maintain a social and environmental

management system appropriate to the nature and -scale of the project and in accordance with

the level of social and environmental risks and impacts. The management system is required to

incorporate the following elements:

• Social and Environmental Assessment

• Management program

• Organizational capacity

Ii Training
~,

Community engagementII

• Monitoring and

II Reporting
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This lEE study has been conducted to respond to requirements of national legislation and

international Guidelines as well fulfills the above requirements of the IFC Performance

Standards PSt.

Performance Standard 2: Labor and Working Conditions

This PS seeks to establish, maintain and improve the worker-management relationship; promote

fair treatment, non-discrimination and equal opportunity for workers and compliance with,
• I

national labor and employment laws; protect the workforce by addressing child.labor and forced

labor issues and promote occupational safe and healthy of workers. The proposed project and

their contractors will be required to adhere to this PS, in particular with regard to compliance

with national labor and employment laws; employment of child labor, and promoting

occupational safety and health of workers.

Performance Standard 3: Pollution Prevention and Abatement

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

avoiding or minimizing pollution from project activities, and to promote the reduction of

emissions 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 ate best suited to avoid or, where avoidance is not feasible, minimize or 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 risks to and impacts on the health and safety of local

community during the project lifecyc1e from both routine and non-routine circumstances, and to

ensure that the safeguarding of personnel and property is carried out in a legitimate manner that

avoids or minimizes risks to the community's safety and security. The PS requires the project to

evaluate the risks 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 commensurate with the identified risks and impacts. The

Environmental Management Plan addresses community aspects.
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Performance Standard 5: Land Acquisition and Involuntary Resettlement

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

resettlement caused by the project. The PS seeks to:

• Avoid or at least minimize involuntary resettlement wherever feasible by exploring

alternative project designs.

• Mitigate 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

• Ensuring that resettlement activities are implemented. with appropriate disclosure of

information, consultation and the informed participation of those affected.

• Improve or at least restore the livelihoods and standards of living of displaced persons.

• 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 surroundings.

Performance Standard 6: Biodiversity Conservation and Sustainable Natural
Resource 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 lEE addresses the potential impacts of the proposed project on the

biodiversity. This fiE has recommended measures for the conservation of flora, fauna and other

natural resources.

Performance 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:

• Ensure that the development process fosters full respect for the dignity, human rights,

aspirations, cultures and natural resource-based livelihoods of Indigenous Peoples.

• Avoid adverse impacts of projects on communities of Indigenous Peoples or when

avoidance is not feasible; to minimize, mitigate or compensate for such impacts and to

provide opportunities for development benefits in a culturally appropriate manner.
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1\ Establish and maintain an ongoing relationship with the Indigenous Peoples affected by a

project throughout the life of the project.

8) Foster good faith negotiation with and informed participation of Indigenous Peoples when

projects are to be located on traditional or customary lands under use by the Indigenous

Peoples.

$ 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 are known to exist in and around the proposed site. No such people were

found in the area during the assessment. Therefore, this PS is not applicable for the proposed

project.

Performance Standard 8: Cultural Heritage

The objectives of this PS-8 are to protect cultural heritage from the adverse impacts of project

activities and support 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 are also no indications of any old

settlement in the area, nor is there any site covered under the listing of cultural heritage sites.

This PS will therefore not be applicable to the Project.

I

2.6 Obligations under International Treaties

Pakistan is signatory of several Multilateral Environmental Agreements (MEAs), including:

(i) Basel Convention on the Control of Trans-boundary Movements of Hazardous Wastes

and their Disposal

(ii) Convention on Biological Diversity

(iii) Ramsar Convention on Wetlands

(iv) Convention on International Trade in Endangered Species (CITES)

(v) UN Framework Convention on Climate Change (UNFCCC)

(vi) Kyoto Protocol

(vii) Montreal Protocol on substances that deplete the ozone layer

(viii) UN Convention to Combat Desertification
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(ix) Convention for the Prevention of Pollution from Ships (MARPOL)

(x) UN Convention on the' Law of Seas (LOS)

(xi) Stockholm Convention on Persistent Organic Pollutants (POPs)

(xii) 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 MEAs is weak

in Pakistan and institutional setup is non-existent.

In order to address this state of affairs, the GoP has recently approved a PCt for the

establishment of the National MEA Secretariat under the, Ministry of Environment in Islamabad.

The Secretariat wlll handle and coordinate activities, develop action plans for each MEA vis-a-vis

the country's obligation under these agreements.

The Secretariat will then be responsible to ensure implementation of these action plans and will

evaluate future MEAs and advise the Government for acceding (or otherwise) these agreements.
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SECTION 3
3.0 APPROACH & METHODOLOGY

i

t

3.1 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 i.e.

Thar Desert. Coal currently makes up a very small proportion of total generation. Exploiting the

coal reserves would require huge and costly upfront investment in local infrastructure including

provision of water supplies, 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 techno

economically suitable site, land characteristics, meteorology, infrastructure, grid availability, water

availability, rail and toad connectivity, accessibility and shading aspects etc.

\
\
\

3.1.2 Without Project Option

Pakistan's major electricity 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 are furnace oil and gas. \Vhile 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 import bill continues to exert, .
further pressure on the foreign exchange reserves.

"

Alternatives to further fuel imports for electricity generation are the use of domestic coal, or

generation from hydro-electric or other renewable sources, such as wind and solar power. These

options will assist in reducing Pakistan's reliance on imported oil, and consequent vulnerability to

changes in global oil prices which will in turn have a positive effect on the current trade deficit

and inflating .import bill. Exploiting the coal and oil reserves would require huge and costly

up front 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 already supplies almost 30% of

electricity, and numerous sites for future investment exist, but due to their locations, this would

Document Title: lEE of SO MW Solar PV Power Project in Gwadar, Balochistan - Pakistan
Project Proponent: P&G Energy (pvt.) Limited Approval Date:
Consultant Name: Conformity, Assessment & Sustainability ServicesCompany (CASSCO)
Doc. Number:' CAS-P&G-11-2018 I . Document Version: I 01 Page: 37 ofl03



l
Initial Environmental Examination of 50 MW AC Solar PV Power Project

also require significant investment in transmission to meet the expected power needs. Moreover,

there are varying political stands on hydro-electric power options ..

. J

The development of solar power generation projects could reduce dependence on fuels for

thermal power generation, increase diversity in Pakistan's electricity generation mix, and reduce

greenhouse gas (GHG) emissions avoiding thermal power generation. The project will also add

to the power generation from Renewable energy resources and help in meeting .target of

Government.

l

In this preview, the "Without Project" option is not a preferred alternative.

I

~

3.2 Emissions Savings - With Project

Solar farm development is temporary in nature and has minimal impacts on surroundings. The

solar panels do not generate any harmful emissions. Almost a.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).
;

~
I

~.

I
I

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 makes a significant contribution to reduction in Greenhouse

Gases (GHG) emissions over the lifetime of the Project. The solar farm will have energy

generating capacity of approximately SOMW and will generate enough low carbon renewable

electricity to meet the dema.nds of more than 25000 homes a year.

~. . \:
,

3.3 lEE Study Methodology

The overall methodology and main phases specifically adopted for conducting the lEE

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 measures. The approach of lEE study includes

the following steps: .

• Describing the project and details of proponents.

8 Review of applicable legal and statutory requirements.
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• Establishing environmental baseline conditions through sutveys and consultation with local

stakeholders.

• Scoping the issues and establishing the boundaries of assessment.

• Review of project alternatives.

• Assessing the potential environmental and social impacts of the project including residual

impacts.

• Identifying mitigation measures to eliminate or minimize the potential adverse environmental

and social impacts.

• Environmental and Social Management & Monitoring Plan.

3.3.1 Seeping

The key activities of this phase included:

Data Compilation

A generic description of the proposed activities relevant to environmental assessment

was compiled through Primary and Secondary data collection by reviewing literature,

EHS guidelines, national and international standards and conducting on ground Surveys.

A list of potential environmental & as well as social issues was developed.

Review of Published Literature

Secondary 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, regulations, 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 verify and collect primary 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 socioeconomic information collected was used to assess the potential

impacts of the proposed project. Potential impacts were considered on environmental or social

components such as:

• Geomorphology
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• Surface and Groundwater quality

• Ambient Air and Noise Pollution

e Ecology of area - Flora and fauna

• Local communities

Wherever applicable, the discussion covers the following aspects:

It The present baseline conditions

.. The potential change in environmental parameters 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 measures to reduce impacts to as low as practicable

e The prediction of any residual impacts, including all long-term and short-term;

direct and indirect; beneficial and adverse impacts

. • The monitoring of residual impacts

• An Environment Management Plan (EMP) for the mitigation measures identified

during the project

3.3.3 Impacts Assessment Categorization

Impacts are broadly categorized as physical, biological and social. Following categories depicts

the level of impact on the environment.

• Highly Negative

• Low Negative

• High Positive

• Low Positive

Adverse impact

Insignificant impact

Beneficial impact

No impact

The negative impacts identified through this process are the 'unmitigated' impacts. Appropriate

mitigation measures are recommended as part of this assessment, thus reducing the occurrence,

possibility and severity of the potentially adverse impacts.
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Once the potentially adverse impacts were identified as discussed above, these impacts were

characterized. Impact characterization includes following types:

• Nature (Direct/Indirect)

lit Duration (Short Term, Medium Term, Long Term)

• Timing (Project phase: Before, During or After construction)

• Reversibility (Reversible/Irreversible)

• Likelihood (Certain, Likely, Unlikely, Possibly, Rare)

• Consequence severity (Major/Severe, Moderate, Mild, Negligible)

Following table further describes the impact categorization:
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Impact characterization uses all attributes of an impacts particularly the likelihood of occurrence

and consequence severity, in order to assess the impact to be of 'High', 'Medium' or 'Low'

significance. Each environmental impact of proposed project has been assessed and identified

through the assessment criteria.

Impacts with 'High' significance are proposed to bring to 'Medium' or 'Low' category

significance through appropriate mitigation measures. Similarly impacts with 'Medium'

significance will be brought to 'Low' significance. Consequently, environmental monitoring will

be necessary for impacts to ensure that these do not transform to 'High' significance impacts.

The impacts with 'Low' significance do not usually need any mitigation.

3.4 Determination of Mitigation Measures

Corresponding to each impact characterization and assessment result, appropriate mitigation

measures were identified to minimize if not completely eliminate, the adverse impacts associated

with project activities. The hierarchy of the mitigation measures is as follows:

• First: An attempt has been made to altogether avoid the adverse impact through

change in design, location or method of carrying out proposed activity.

• Second: If this is not possible, the significance of the impact is reduced through

appropriate mitigation measures.

• Third: As a last resort, compensatory measures arc taken to minimize the adverse

impacts of the proposed activities.

The mitigation measures cannot eliminate the adverse impacts of the project activities; residual

impacts remain even after the implementation of these measures. Therefore, impact assessment

method includes determination of residual impacts. These residual impacts will be monitored

during the project execution to ensure that these remain insignificant.
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SECTION 4
4.0 BASE LINE ENVIRONMENTAL CONDITIONS
This section describes the environmental conditions of project area before 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 K1v.I,most of the land is vacant or deserted chunk. A water reservoir is in south

east direction 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 legal rights of the site through a lease of land which is in

place for the power project. The proponent has already requested AEDB for approval of

necessary amendments in Master Deed and Site Sub-Lease Deed to allow for installation and

operation of proposed Solar PV Power Project for its proposed project life. Following are the

features of baseline environmental conditions of proposed project site.

4.1 Transport and Access

The Solar Farm site is located on Makran Coastal Highway. The site can be directly accessible

through Makran Coastal Highway. An old toad bifurcates the site into two halves.

Road Types:

Primary = Makran Coastal Highway

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 grid is present within 2.5 Km radius. Gwadar industrial estate is also

2.5 Krn radius of the site but still in the early stage of its development.

Fig No. Makran Coastal Highway is passing in front of Solar Farm Site

Fig No. Land use around the site .
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Existing use of the land is batten ..Neither it has any crop on the top, nor is it in any public or

commercial use.

Fig No. Existing Land use of proposed project site is barren

4.3 Topography

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 towards

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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Fig No. Section through site and gradual fall of terrain towards south,

average slope 0.2 %

Fig No. Section through site and undulation in terrain with an average

slope of 1.3%
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FigNo. Section through site and undulation in terrain 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 oft %
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Fig No. Section through site, gradual drop in slope from

East to West, average slope of1.1 %

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 gradual undulation, average slope of 1.2 %

4.4 Vegetation Features of the Site

As the land is covered with sand, there is no many existing plants and vegetation which

will be affected by the project. However, various local plants are grown in the open area

of the project site.

4.5 GeoTech Features

The site is not suitable for any agricultural activity and have a bit of sand cover on the

top, but generally suitable for ramming of mounting structure. The soil formation is

generally 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 layout plant design, then it will reduce the risk of flooding and

ponding onto site.

Fig No. Natural drain passing through the site
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4.7 Shad~ng
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 132KVpylon passing through the site

4.8 Utilities Connections
Being closer to the existing QESCO 132KV grid, the site will have electricity connection. For

water during construction and maintenance, either a tube well would be required or treated sea

water can be used.

4.9 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 lies in QUETIA Electric supply co.

(QESCO), getting power directly from han. The proposed site location is Natural opposite to

132kV Gwadar industrial grid.

The Gwadar industrial grid is connected to 132kV Gwadat 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 grid is passing through 50M\XT

proposed site that is very beneficial for grid Interconnectivity point of view. The SOM\XT solar
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plant will be connected to existing line via looping IN/looping 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 SOM\Xf plant which

will give support to active and reactive power. Hence the frequency and voltage profile will be

improved.

4.10 Meteorology and Climate
Pakistan lies in the temperate Zone. The climate is generally arid, characterized by extreme south

western part of the country where Gwadar is the main port city. The climate of Gwadar is mainly

dry, arid and hot. The average annual rainfall is around 100 to 150 millimeters only. The mean

temperature in the hottest month (june) remains between 310C and 32°C. Summer months

begins from March and remain until November (9 months). The mean temperature in the

coolest month (january) varies from 180C to 19oC. Winter stays from December to February (3

months). Despite of being situated outside the monsoon belt, Gwadar receives light monsoon

showers in summers (Iune - August), however in winters, western disturbances does brings

considerable rainfall,

Document Title: lEE 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 Services Company
Doc. Number: CAS-P&G-11-2018 I Document Version: I 01 Page : 56 of 103



lEE of 50 MW AC Solar PV Power Project in Gwadar - Pakistan

Records of climatic parameters of past 30 years, obtained from Pakistan Meteorological.,
Department shows annual precipitation which was recorded at 99.45 and 113.78 at Pasni and

Jiwani stations respectively. 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:

Source: Pakistan Meteorological Department

I
~

I
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Source: Pakistan Meteorological Department

4.11 Irradiation Levels
!t(.

Global Irradiation = 2430 KWhr / m.sq. (pVGrS value). More accurate weather data can be

acquired from Solar GIS or Meteonorm etc.
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Environmental considerations are extremely important for solar power plant siting. The

project site is in high solar radiation ZOne and sun light is available for 8-9 months.

Irradiation level of Paid stan is explained in Figure

4.12 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 from 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 still produced heavy rainfall and strong

winds in the city of Gwadar, where it cause damaged to dozens of boats and schools

buildings.

ii) Cyclone Yemyin,June 2007

It was developed over the Bay of Bengal and intensified into a cyclone over the Arabian sea.

It made rainfall near the towns of Orrnara and Pasni in the Balochistan province on 26th

June 2007 where it killed 300 people.

iii) 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 disrupted portions of the Makran Coastal

Highway.

4.13 Landscape and Visual

The site and surrounding area are characterized by an overall flat topography, with no elevated

areas in the vicinity. The closest settlement to the proposed site is a residential 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 Skm away, in south east direction of the site. The

residential area 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 surrounding 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 other
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pollutants include carbon monoxide (CO), oxides of nitrogen (NOX), sulfur dioxide (S02), and

particulate matter (PM). There does not exist any large industry or any other significant

pollution source near these site.

4.14 Ecological Resources (Flora and Fauna)

The proposed site is not a prune 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 suitable for a quality green cover. Usually,

the flora of the area is governed by the type of soil and the amount of moisture available.

4.15 Hydrology and Water Use

The primary source of water provided at site is though tankers. Wa.ter 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.

4.16 Archeologyand Cultural 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 archeological findings. The assessment clearly defines that site will

not have any cultural or heritage impacts.
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SECTION 5
5.0 POTENTIAL IMPACTS AND THEIR MITIGATION MEASURES

This section provides identification, characterization and assessment of potential impacts of

proposed FFC Solar PV project on the physical, biological and social environment of project

area. In addition, their significance and recommended mitigation measures to minimize impacts

are also discussed. Those impacts that cannot be eliminated can be greatly reduced through

mitigation measures such that residual impacts will be minimal.

S.l Potential Impacts during Construction Phase
'f'

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

iii) 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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Likelihood:

Short to Medium Term

5.1,1 Noise and Vibration

Construction machinery and excavation at project site will generate noise and vibration which will

lead to disturbance or :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 or vibration issues are expected to be negligible.

Unmitigated Impact Characterization

Nature: Direct

Duration:

Reversibility: Reversible

Likely

Consequence: Minor

Significance: Low

Mitigation Measures

Following mitigation measures will minimize noise impacts:

- Construction machinery, generators and vehicles will be kept properly 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 through or

near the communities.

- Ear protection for man-power will be provided ..

- Noise Monitoring or Mapping may be considered for construction activity.

- Contractor(s) will submit plan for noise monitoring and obtain approval.

- Compliance of noise levels defined in SEQS will be ensured.

Residual Impact
II Mitigation measures will reduce the magnitude of impact of noise and vibration but will not

eliminate it completely.

Noise monitoring during project execution will ensure compliance to above mitigation measures

and their adequacy, as well as verification of significance of residual impact.

Significance of the residual impact is expected to be low .

•

•

I'·;
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Con.s~9~~nce:

Short Term

5.1.2 Ait Emissions

Construction machinery and vehicles will release exhaust air emissions comprising of Carbon

Monoxide (CO). Sulfur Dioxide (S02). Oxides of Nitrogen (NOx) and particulate matter (PM).

Construction activities such as excavation. leveling, filling 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:

Reversibility: Irreversible

Likely_._=~_._."_~,=. ======.__ ,...... _+-_-k .=_._=__=. = "__ =====_._"~~~ •__

Minor

Likelihood:

Medium

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 during 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 ktn/h.

Residual Impact

• Mitigation measures will reduce the magnitude of impacts on ambient air quality but will not

eliminate them completely.

• Environmental monitoring 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 activities that can contaminate surface: or groundwater include following:

(i) Accidental spillage/leakage of fuels, oils and waste chemicals.

(ii) Solid waste disposal from construction activitie~.

(iii) Wastes from equipment/vehicle maintenance activities.

However, at the project location consequences of these impacts will be mild.

Unmitigated Impact Charaoterization

Nature: Direct and Indirect

Duration: Short to Medium Term

Reversibility: Reversible

Likelihood: Likely

Consequence: .Minor

Significance: Medium

Mitigation Measures

- Groundwater quality analysis will be conducted before the start of construction activities,

inorder to establish baseline characteristics of ground water.

- Continuous monitoring of ground water quality will be carried out at appropriate time intervals.

- Construction camp will be established considering area with least effect on surface and ground

water.

- Conttactor(s) will submit plan for waste disposal system and obtain approval.

Residual Impact

• By adopting mitigation measures, the project activities ate unlikely to contaminate water

resources of the area. The residual impacts of the project on the water quality will therefore be

negligible.

The environmental monitoring during the project execution will ensure compliance to the•
mitigation measures and significance of residual impacts.

~,-------~-------==-==------------=.==-=------------~.------.--".-"--.-~----~-------- ..-
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5.1.4 Landscape and Physical Disfiguration

The existing land has vast space for construction and operations of the proposed project. 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 disturbance of natural habitat or any ecological disturbance to the

environment.

Unmitigated Impact Characterization

Nature: Direct

Duration: Short Term

Reversibili ty: Irreversible

Likelihood: Unlikely to possibly

Consequence: Minor

MediumSignificance:

Mitigation Measures

There will be no clearing of natural vegetation and cutting of trees; however if requirement arises,

no herbicides will be used for the purpose.

A complete record will be maintained for tree cutting/ trirnrning or 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 cooldng will not be allowed. Construction staff will be provided with fuel

or 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 are expected to be vety

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.,"",_~~=.~== ~~_, __ . w.o.. ...l;", ~==~=iI
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5.1.5 Soil Erosion, DegradatiQn ~nd Contamination

Soil erosion 1S likely to be caused during excavation and construction activities. Although,

construction activities will be carried out in an already developed and operational site, where the

wads are established and construction activity will be limited to a defined boundary. Insignificant

bushes / shrubs may be removed for equipment installation purposes. There may be soil

contamination because of fnel/ oils spillage/leakage or inappropriate waste (solid as well as liquid)
-.

disposal.

Unmitigated Imllact Charil£terization
I"-"' ••-"""".-~'''''~''.----.-''-.~''.''' ••'.'~ •••• ,. _ ••", ..-................ ~~,,--.---- .
Nature: Direct " .

Duration: Long Term
-- _ ..

Reversibility: Irreversible ,

Likelihood: Likely

Consequence: Minor
.. - m . .__ ._- ._-- - .. = =_=::;t!_r """"....,...,"'=~...,_.--. -
Significance: Medium

Mitigation Measures

- To protect soil contamination on the project site, the contractors shall be bound to perform

inspection of all its construction machinery.

- 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 area.

- Any debris or construction waste shall be collected at appropriate time and will not be left

aside in open area.

Residu!!l Imlla~t

II The potential impacts of proposed project on soil erosion and contamination are expected to

be low in nature due to the limited area and designated construction,

• Significance of the residual impacts on the soil erosion and contamination of the area is

therefore expected to be 'low'.
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5.1.6 Damage to Ecolo~LWildlife habitat

The project area. does not have any natural vegetation f01"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 .

..!!.!I?l~t~.g,~!S!L~~~tCh~!~.~!~~atio~. 'mI'"II"" --===- =''' ...1"'1111

Nature: Direct
;

Duration: Medium to Long Term
--

Reversibility: Reversible
- . - ....... _II

Likelihood: Unlikely to possibly

Consequence: Minor
.. --

Significance: Low

Mitigation M~i!sures

- Habitat destruction will be kept to minimal,

- Solid Wastes/Garbage will not be left in the open environment. Waste segregation. Reduce.

Reuse, Recycle practices will be implemented.

- The project staff will not be allowed to indulge in any hunting or trapping activities.

Residual ImJ;!£!ct

• The potential impacts of the proposed project on ecology and wildlife of the area are expected

to be mild in nature.

• Significance of the residual impacts on flora and fauna is therefore expected to be 'low' .
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5.2 Potential Impacts during Operation and Maintenance (O&M) Phase

The O&M activities will be performed in a controlled manner' considering Isafety measures and

potential impacts. The potential impact during 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 w~ter 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.

Unmltleated Impact Characterization..~~~ .•.

Direct and IndirectNature:
.J

Duration: Shott to Medium Term

Reversibility: Irreversible

Likelihood: ..Likely-
_C0l:1sequ~nce: Minor

u_u u. •• u. . - -

Significance: Medium
- - - ~n~_ ~ ~ - - - - - - __ _ _no - .

Mitigation Measures

Following mitigation measures will greatly minimize; 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 win be obtained.

- Onsite sewage facility e.g Septic Tanks will be maintained such that treated 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 (1\1SDS).

- Soil contaminated by Dill fuel spillage will be removed and disposed of appropriately in

accordance with MSDS.

Residuallm:pact

• After the mitigation measures the residual impacts on soil or ground water contamination are

expected to be_low i~ nature:
,.,
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5.2.2 Soil Erosion or Degradation

Most impacts of Solar PV project on soil are restricted to the construction phase, which will get

stabilized during 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 appropriate 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 significantlyaffect air quality, since solar project is green field project &

there will be no gaseous emissions during operation phase from the proposed project.

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 restricted 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

pertnis.si_bl..~,li:mts'.

5.2.5 Ecology

There is no sensitive ecological area I protected forest area such as national wildlife park,

birdSanctuary near the project area. The area is vacant land and removal of small bushes

duringinitial period of construction will be minimal and will be reversed through re-plantation.

_!herewill b~E.0 impact o~_the ecology of !he area durin 0 eration phase.

5.2.6 Wastewater from cleaning of Solar pY 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 surrounding areas provide no significant aesthetic value, the sights of a large area covered with

solar PV panels will have no visual impact.

As the plant is near Bolari Air force airstrip so glare effects may be produced, but reflection

problem will not occur in this Project as its surface of solar PV panels is designed to absorb sunlight

and minimize sunlight reflections. The panels have more efficiency to absorb heat and there is very

low ~!:ances of reflect!:.~n.~~:;: panel~;::hich ~te being ~:ed .!:~ve a (_l_egli~~~M~!li~oninhalatio~:,_ro

5.2.8 Impact of Transmission Lines during Operation Phase

Electric Shock:

This may lead to death or injury to the workers in the area. This shall be minimized or avoided by:

• Security fences around substation

• Establishment of warning signs

• 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 impervious areas with a

storage capacity of 110% spare oil. Also proper drainage facilities will be constructedduring the

construction stage to avoid overflow or contamination.
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5.3 Potential Impacts during Decommissioning Phase

Dismantling operation will have impacts on environment. All activities shall be performed in a

controlled way to keep the impacts minimum. Applicable laws and guidelines will be followed

throughout all activities. Impacts during decommissioning of the project are described below:

5.3.1 Noise Pollution

Sources of noise during decommissioning will be similar to. those of construction phase. Equipment

will include rollers, bulldozers, diesel engines and vehicular ·traffic. However, it will be on

intermittent basis and wQ.!_occurfor a limited period o!:.!.ime.

Emissions from decommissioning activities include vehicular emissions, diesel emissions from large

construction equipment, generators trucks and equipment traffic. These emissions will not likely

ex~ air_qua~ty standards de~ne~ in SEQS.

, 5,3,2 Air Pollution

5.3.3 Ecological Impacts

Impacts to flora and fauna from decommissioning activities will be similar in nature to impacts from

construction activities. It is expected that overall impact will be low.-- -. ... - .. __. , .. - - ..._-- -", . .

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 Masonry, Steel,

Power Cables etc. could be recycled and sold as scrap, the remaining nonhazardous waste would be

sent to permit disposal facilities. Disposal of solar PV panels shall be carried out at

decommissioning at the end of PV Solar Panel lives that is probably 30 years. Following 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.

• Steel will be reused and sold out as Scrap.

• Cables will be reused and sold out.

• PV for Sohlr plant will be dispose offas per standard industrial practice arid the implementation

of international protocols; Basel Convention and the Trans boundary movement of hazardous_
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was tes and their disposal May 5) 1992 would be preferred for the decommissioning of PV Plant.

• PV panels shall be segregated into reusable, recyclable and non-recyclable waste. Non-recyclable

will be further separated 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 contractor shall be hired for handling such waste that would be having certification or

approval from environmental protection agency as well as Basel convention act 1992.
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5.5 Socialand Economic Impacts

Most of the socio-economic concerns will arise during the construction phase of the proposed

project. The key socioeconomic impacts are identified and assessed below:

5.5.1 Employment Generation

The project will generate employment opportunities for local population. Indirect job

opportunities will also be created outside the project boundary. Local contractors and labors

from nearby communities will be given priority for hiring skilled and unskilled labor. Overall, it is

anticipated that the project will provide steady income source to local people during construction

and O&M. Project activities employment impacts are thus positive.

5.5.2 Land Acquisitionand Asset Loss

The project will not entail any physical or economic displacement. NoLand will be acquired

from any other third party; the new construction will be developed inside the area/premises of

the existing Solar power facility.

5.5.3 Damage to infrastructure

The project is in the existing facility and no damage will occur 011 infrastructure.

5.5.4 Child Labor

Although the use of child labor is not prevalent in construction industry; however, the provisions

of the Child Labor Act will still be made part of the construction contracts to ensure that no

child labor will be employed at the project site.

5.5.5 Occupational Safetyof 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.

(i) The construction sites will have protective fencing to avoid any unauthorized entry.

(ii) Drivers will be provided with Defensive Driving Training.

(iii) Vehicular 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.

(v) The camp staff will be provided with Firefighting Training.

(vi) All safety precautions as per MSDS will be taken to transport, handle and store

hazardous Substances e.g. Flammable fuels etc.

5.5.6 Indigenous People

There are no indigenous peoples living on the project site, thus, no such community will be

impacted by the project.

5.5.7 Renewable Power SectorDevelopment

Solar energy holds the most potential of all renewable energy sources in .Pakistan, possibly

offering at a rate of 1000 watts per square meter. The project will demonstrate this potential for

large-scale solar projects to meet power needs in the region. 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 sector

investors.
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SECTION 6
6.0 ENVIRONMENTAL MANAGEMENT P~ (EMP)
This section provides the detail of implementation strategy for mitigation measures identified

during the environmental assessment through 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 respective area or the activity. The specific objectives of EMP are:

• Define the environmental control measure and their implementation mechanism.

• Define roles & responsibilities of project proponents, contractors, principal company, means

of communication between them etc ..

• Define monitoring and measurement of parameters and environmental performance criteria.

• Identify Training Need Assessment and training provision.

6.2 Scope of EMP

The EMP consists of the following components:

• Mitigation plan

• Monitoring plan

• Environmental Training Plan

• Institutional Arrangements

• Communication and documentation

• Budgetary estimates for EMP implementation.

6.3 Mitigation Plan

Mitigation measures are the key elements to implement environmental controls. The plan covers

all the potential effects of each activity of project and their associated mitigation measures. For

each activity of the project, the following information is presented in the plan:

• A listing of the potential impact associated with project activity
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• A comprehensive 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.
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6.4 Monitoring Plan

Environmental monitoring will be undertaken during the··project activities with an overall

objective of management of environmental impacts. It will ensure effectiveness of mitigation

measures in minimizing the project's impacts on environmental and social resources.

Monitoring activities will include performing systematically audit/observation of mitigation

activities undertaken by proponent and contractors and verifying that these are in compliance

with the legislative requirements .and are within acceptable limits. Documentation and

communication of monitoring observations to the concerned person(s) of the proponents and

contractors will be done, for implementing appropriate and timely corrective actions.

Periodic monitoring reports of project's environmental performance will be documented,

communicated to the stakeholders/BEPA and records will be maintained. Following monitoring

plan will be implemented.
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6.5 Training Plan

Provision of Environmental and Safety Trainings will ensure that requirements of EMP are

followed throughout the project period. The primary responsibility for providing training to all

project personnel will be of proponent. Training plan will be finalized before the

commencement of project.

Trainings 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

supervisory to the skilled and unskilled labor. The scope of the trainings will cover general

environmental awareness and legislative requirements with special emphasis on sensitizing the

project staff to the environmental and safety aspects of the area. 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 Examination of 50 MW AC Solar 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.

• During the O&M phase of the project, proponent will be responsible to ensure the

implementation and reporting of environmental 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 contractors.

Meetings will be held among proponent and contractors on defined intervals.

Records will be retained according to the proponent or contractor records management

policy/procedure (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 matters will be appointed. The table

below mentions the cost estimates for the environmental management of the proposed project.

It may be reduced or increased as per the conditions implies.
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SECTION 7
7.0 CONCLUSION & RECOMMENDATIONS

The scope of the proposed project is installation, commission and generation. of power through

solar panels connected with existing grid. The Project will be the replacement of conventional

power generation with renewable energy. 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 Solar Power Plant has several key

benefits, when compared to the conventional energy sources, contributing to the sustainable

development including:

• Safe for Construction 'and Operations of the photovoltaic facility have 110 heavy duty

components to be installed during the construction phase of the development, preventing

exposure of risks to workers such as fire, explosions and· volatile organic emissions

associated with thermal fluid-based solar thermal technologies;

• Low Environmental Impact. The Photovoltaic (PV) technology is land-efficient, waterless,

with a lower direct project impact and a lowering the environmental risk throughout the

project life cycle;

• Local manufacture, material and labor supply to comprise a high percentage of the project

value;

• Promotes Solar Industry Growth. The Photovoltaic (PV) technology is uncomplicated,

reliable, is sustainable and allows automated manufacture, thereby leveraging the strengths of

the manufacturing sector.

• The surface layer of vegetation is not cleared underneath the facility, allowing for reduced

ecological impact.

• Non-depletable source (the sun)

• Pollution free (no fuel, no emissions, recyclable)

• No noise No moving parts to wear out (if fixed panels are used). PV installations can operate

for many years with little maintenance.

• PV systems are 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 last 25-30 years.

• Systems installed and operated anywhere including areas of difficult access and remote

locations.

• Do not requite water

" Reduction of the C02 emissions;

" Improvement of the quality of water supplies~

II Reclamation of degraded land;

.. Reduction of the number of the required powel: transmission lines

From the soda-economic viewpoint, the benefits of the use of solar energy systems include:

• Reduction of the national dependency on fuel imports;

8 Diversification and security of energy supply;

• Provision of significant job opportunities and working positions;

• Support of the energy market deregulation;

1& Acceleration of the lura! electrification in developing countries.

Initial Environmental Examination (lEE) has been conducted in line with legislative requirement

of Pakistan Environmental Protection Act 1997, EIA / lEE Regulation and National

Environmental Quality Standards. The results of initial examination comprises of site surveys

and assessment of various environmental factors such as Topology, Air, Noise, Water resources,

Ecology, Climate and Natural habitat, Community and employees health and safety ete.,

determination of legislative and other requirements and 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 measures or

EMP. Overall, impacts are manageable, cost effectively. The proposed project will have number

of positive impacts and negligible negative impacts to the existing environment. Some of the

positive features of the project are as follows: .

Document Title: lEE 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 Services Company
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Initial EnvironmentalExamination of 50 MW AC Solar PV Power Project

Significant improvement in the economic activity -of the surrounding 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-Threatened species of wildlife are recorded in the Project Area.

No trees will be removed from the project site .

Environment pollution due to excavation and fill operation, transportation of materials,

nuisance from dust, noise, vehicle fumes, smoke and vibration are Sh01t 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) during the proposed project activities.

II The Project is not 'considered as highly sensitive or complex.

II

II

Ii

•
III

•

Based on the environmental and social assessment and surveys conducted for the Project, the
_I

potential environmental 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 environmental mitigation and monitoring requirements and their associated costs.

Most impacts are expected to occur during the construction phase and are considered to be of a

temporary nature. The main construction impacts are associated with waste management and

excavation and movement of soils. Mitigation measures related to construction activities will be

incorporated into civil works contracts and their implementation will be primarily the

responsibility of contractors. Hence, 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.

.. Training to contractors for environmental and social management must be made mandatory.

Document Title: IEE 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 ServicesCompany
Doc. Number: CAS-P&G-11-2018 I Document Version: I 01 Page: 91 of 103

.j



Initial Environmental Examination of 50 MW AC Solar PV Power Project

• Environmental and safety legislati()n to be made part of its awareness ptogram for

contractors.

• Contractors must demonstrate their commitment towards sound environmental and social

management practices throughout operations.

• During the construction &operation local labor/human resources must be hired.

• All safety measures must be taken for the construction phase.

I> Safety measures specific to liquid fueling operations shall be. taken by the proponent and

guided by the principal.

• Fencing of area/boundary wall must be ensured during construction phase. The land may be

zoned for industrial use or be designated specifically f01"the purpose in a subdivision.

• Vehicular access/ egtess/ crossover to be reasonably safe with adequate approach distances

especially where main roads and intersections are involved.

• Wherever possible, sites to be erected on level rather than sloping site to prevent rolling over

of discarded materials such as cans, drums, etc.

CI All service areas to be paved to avoid dust nuisance.

8 Signs must be in accordance with the regulations and should be located so as not to reflect

the sun into the face of motorists 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 Hre-fighting and fire protection equipment installed in

accordance with the requirements of the civil defense and applicable legislation.

• Fuel tanks are to be vented to the atmosphere.

• All volatile flammable liquid storage tanks shall be installed below ground in compliance with

the applicable requirements.

• Proper facilities for storage and disposal of used and waste oil must be provided.

• Waste water from washing / cleaning purpose must be dispose of properly.

• 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 SOMW AC Solar PV Power Project

In addition, the EMP parameters monitoring including environmental and social complaints (if

any) will be carried out throughout the project activities.
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EXECUTIVE SUMMARY

This Grid Interconnection Assessment (GIA) report provides the. documentation of an

assessment that has been performed for the connection of a SOMW (AC) Solar PV Power

Generation project by 1'&G Energy Pvt Ltd. (Ib Vogt) to the Quetta Electric Supply Company

(QESCO) transmission system at 132kV.The '50MW (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 O.5kmof 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 intact and for the

contingency conditions shows that the power flows on all the transmission line branches are

within their normal thermal loading limi~:There 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 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 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 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

currents are below the circuit-breaker interrupt ratiugs of existing grid stations located in locality

of the project.

Based on the study results, it is .concluded that proposed generation interconnection assessment

for SOMW (AC) Solar PV Power Generation proj_ect-meets the NEPRA grid code planning

criteria.

1



1 INTRODUCTION

1.1 Project Description
This Grid. Interconnection Assessment (GIA) report provides tl),e documentation of an

assessment that has been performed by AReO Energy in response to a request made by P&G

Energy Pvt Ltd. (Ib Vogt) "Project Owner" or "PO" for the connection of a 50 MW (AC) Solar

PV Power Generation project ("Project") to the Quetta Electric Supply Company (QESCO)

transmission System at 132kV. The PO has proposed a commercial operation 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-project geographical representation of power plant is shown in Figur~

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 Interconnection Arrangement

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 O.Skm of Cairo conductor. The objective of the

GIA is to evaluate the impact of the proposed solar power plant on the QESCO transmission

system.

1.3 Study Components
GlA includes the following three types of analyses to evaluate the impact of interconnecting the

proposed project:

i) Steady state analysis.

ii) Dynamic stability analysis.

iii) Short circuit analysis.

'.;-

This report documents the results of the steady state, dynamic stability, short 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 dynamic stability assessment

during 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 carried out based on the National Electric Power Regulatory Authority (NEPRA)

Grid Code planning criteria. Key parameters and their corresponding limits have been

summarized in table below.

Parameter Range

Normal Condition
±5 % p.t! at 132kV and below

Voltage +8%,-5% p.u at 220kV and above
Contingency ±10%p.u

T/LLoading Normal Condition 100%
Capacity Contingency 100%

Nominal 50 Hz
Frequency Steady State Variation 49.8 Hz - 50.2 Hz

Contingency Band 49.4 Hz -SO.5 Hz

Power Factor Lagging 0.95
Leading 0.95

2.2 Steady State Analysis

The putpose of steady-state analysis is to analyse the impact of the proposed solar power plant

on transmission system facilitiesunder steady-state conditions. It 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

o DEEPSEA-l

o GWADARIND

. 2.2.1 System intact Analysis

The incremental impact of the project on thermal loading of transmission facilitiesunder system

intact conditions was evaluated by comparing transmission system power 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 criteria to flag thermal overloads ate 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 single branch (N-l) outage in the study area.

2.2.3 Thermal Loading Analysis

132kV and 33kV rated transmission facilities in the study area. have been monitored for thermal

loadings.

2.2.4 Voltage Analysis

Voltages at buses inside the study area have been monitored for possible pre and post project

voltage violations iii accordance with NEPRA Grid Code guidelines. In accordance with these

guidelines, those buses that have a voltage change of more than ±5% p.ll (System Intact

condition) and ±W% p.u. (contingency condition) are considered affected.

2.3 Dynamic Stability Analysis

The purpose of dynamic stability analysis is to analyse the impact of the proposed solar PQwer

plant on transmission 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 clearing time fOf different voltage levels in accordance with NEPRA Grid Code guidelines

is presented in table below.

3-Phase
Fault Clearing TimeVoltage Level Fal1ltType

132kV 5 Cycles (100msec)

2.4 Short Circuit Analysis

The purpose of short-circuit analysis 1S to investigate the fault current levels at nearby

substations without and with the proposed project online. And to check whether the calculated

pre-project and post-project fault currents are within the circuit breaker interrupt ratings. Short

circuit analysis has been carded out by applying the criteria as mentioned ill the IEC-60909

standard.

Key assumptions in IEC-60909 ate given below.

o Tap ratios to unity

o Line charging to zero

o Shunts are set to zero in positive sequence

o Desired voltage magnitude at bus bars is set to 1.1p.u in maximum fault level.

6



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. TIle steady state model of the power plant 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) 2.375
Power Factor 0.95 lagging, 0.95 leading

Qmin, Qmax (MVAR) ~0.7806.,0.7806
Rated Frequency 50Hz

Generation Voltage O.4~V
Xsource 00

Switchyard Transformer
No. of Transformer units 2

:MVA Capacity of each GSU 55
Rating 33/132kV

% Reactance. (X) 13%
(X+ve) = (Xzero)

0.2 p.ll
At lOOMVA system base.

Generation Step Up (GSU) Transformer
No. of Transformer units 20

MV A Capacity of each GSU 2.5
Rating OA/33kV

% Reactance (X) 6%
(X +ve) = (Xzero)

2.4 p.ll
At 100MVA system base.

Auxiliary Transformer

No. of Transformer units 1

kVA Capacity of each GSU 50

Rating OA/33kV

% Reactance (X) 0.2%

(X +ve) = (Xzero)

At lOOMVA system base.
4p.ll

Steady state power flow assessment has been performed using the already available network data

ofQESCO.
Ii
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3.2 Pre Project-Power Flow Assessment

A 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.

The results of the pre-project power flow analysis are.in Annexure-C.

3.2.1 Base Year 2021: Peak Loading Summer

Power 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 area.

The power flow results 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

constraint in terms of power flow or voltage ratings within the study area, The results of the

pre-project power flow analysis arc plotted in Annexure-C.

3.3 Post Project Power Flow Assessment

Post project power flow study was conducted to determine the reliability impact of the proposed

SO:MW Ib Vogt Solar Park 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"planning criteria. Any such violation that is either directly attributable to

this project or for which it will have a shared responsibility is included in this report.

The results of the pqst 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

power plant. A simulation of all possible contingencies within the NEPRA Grid Code planning

criteria has also been carded' out.

'TIle steady state results for the system intact and contingency conditions depicts that the power

flows on all the transmission line branches are within their 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 ate presented in table below,

Ii
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Condition Contingent Branch Figure No. Steady State Result

System Intact -N.A- l:?igure D-l No overloading

Contingency mVOGT Solar PP to PASNI line out Figure D-1.1 No overloading

Contingency IB VOG'T Solar PP to GWADAR line out Figure D-1.2 No overloading

Contingency DEEPSEA-I to GWADAR line out Figure D-1.3 No overloading

Contingency PASNI to TURBAT line out Figure'D-1.4 No overloading

Contingency TUREAT to GWDR COAL PP line out Figure D-1. 5 No overloading

Contingency TUREAT to HOSHAB line out Figure D-1.6 No overloading

Contingency
GWADAR to 230/132 GWADAR line

Figure D-1.7 No overloading
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 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

power 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 their 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.

Condition Contingent Branch Figure No. Steady State Result

System Intact -N.A- : Figure D-2 No overloading

Contingency IBVOGT Solar PP to PASNI line out Figure D-2.1 No overloading

Contingency m VOGT Solar PP to GWADAR lirie out Figure D-2.2 No overloading

Contingency DEEPSEA-1 to GWADAR line out Figure D-2.3 No overloading

Contingency PASNI to TURBAT line out Figure D-2.4 No overloading

Contingency TURBAT to GWDR COAL PP line out Figure D-2.5 No overloading

9



Contingency TURBAT to HQSHAB line out Figure D-2.6 No overloading

Contingency
GWADAR to 230/132 GWADAR line

Figure D-2.7 No overloading
out

10



4 DYNAMIC STABILITY ANALYSIS

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.

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;

Component Model
Generator PVGUl
Electrical PVEUl

Mechanical PANELU1
Pitch IlUlADUl

4.2 Post-Project Dynamic StabilityAssessment

4.2.1 Base Year 2021:Peale Loading Summer

Dynamic stability analysis has been carried out for the Base Year 2021 peak loading summer

conditions. To access the dynamic behavior of power plant and system towards the disturbances,

simulations have been carried out of 3 Phase fault at Ib Vogt Solar Park cleared 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 fault followed by a certain contingency, till 20 seconds.

11



4.2.2 3 Phase fault at 132kVIb Vogt Solar Park cleared in 5 cycles

Three phase fault has been applied at Ib Vogt Solar Park, fault has been cleared ill lOOmsec

(5 cycles) with a particular N-l contingency and dynamic stability response of the system is

monitored, the same has been summarized in the table below.

Fault E-1: 3 phase fault at 132kV lb VogrSolar Park bus cleared in 5cycles (Stuck Breaker in 100msec)

No. Contingency Monitored Element
Figure

System ResponseNo.

Bus Voltages of

(~ O.4kV Ib Vogt LV
(ii) 33kV Ib Vogt MV
(iii) 132kV Ib Vogt PP E-l.lA Stable

(iv) 132kV Pasni
(v) 132kV Gwadar
(vi) 132leV Gwadar Ind
Frequency of E-1.1B Stable

132kV line from (i) 132Kv Ib Vogt Solar PP

E-l.1 Ib Vogt PP to MW and MVAR ofIb Vogt LV E-l.lC Stable

Pasni
Rotor Angles w.r, t. Muzaffargarh
Slack Bus: E-l.1,D Stable
(i) GwdrCoal PP
(li) HubcoPP

Active (P) and Reactive (Q)
power flows on interconnecting
132kV lines from E-l.lE Stable

(i) Ib Vogt PP to Pasni Bus
(ii) Ib Vogt PP to Gwadar Bus

Bus Voltages of

132kV line from
(i) O.4leVIb Vogt LV
(li) 33kV,Ib VogtMV

E-l.2 Ib VagtPP to (iii) 132kV Ib Vagt PP E-1.2A Stable
Gwadar (iv) 132kV Pasni

(v) 132kV Gwadar
(vi) 132kV Gwadar Ind ,

12



No. Contingency Monitored Element
Figure

System Response
No.

Frequency of E-1.2B Stable
(i) 132kV Ib Vogt Solar PP Bus

MW and MV AR: of Ib Vogt LV E-1.2C Stable

Rotor Angles w.r.t. Muzaffargarh
Slack Bus: E-1.2D Stable
(i) GwdrCoalpP
(ii) Hubco PP
Active (P) and Reactive (Q)
power flows on interconnecting
132kV lines from E-L2E Stable
(i) Ib Vogt I>P to Pasni Bus
(ll) Ib Vogt PP to Gwadar Bus

4.2.3 3 Phase fault at 132kVPasni cleared in 5 cycles

Three phase fault h~s been applied at Pasni, fault has been cleared in 100msec (5 cycles) with a

particular N-l contingency and dynamic stability response of the system is monitored, the same

has been summarized in the table below.

Fault E-2: :3Phase fault at 1:32kV Pasni bus cleared in Scycles (Stuck Breaker in 100msec)

No. Contingency Monitored Element
Figure System
No. Response

Bus Voltages of
(i) OAkV IbVogt LV
(ii) 33kV Ib Vogt MV

Stable(iii) 132kV Ib Vogt PP E-2.1A
(iv) 132kV Pasni

132kV line from
(v) 132kV Gwadar

E-2.1 Pasni to
(vi) 132kV Gwadar Ind

Ib Vogt PP
Frequency of

E-2.1B Stable
(i) 132kV Ib Vogt Solar PP Bus

MW and MVAR of Ib Vogt LV E-2.1C Stable
-::---"
Rotor Angles w.r.t, Muzaffargarh
Slack Bus: E-2.1D Stable
(i) GwdrCoaiPP
(ii) HubcoPP

'j.'
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Active (P) and Reactive (Q) power
flows on interconnecting 132kV

Stablelines from E-2.1E

(i) Ib Vogt PP to Pasni Bus
(Ii) Ib Vogt PP to Gwadar Bus

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-l 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 5cycles (Stuck Breaker in 100msec)

No. Contingency Monitored Element
Figure System

No. Response

Bus Voltages of
(i) O.4kV Ib Vogt LV
(ii) 33kV Ib Vogt MV
(ill) 132kV Ib Vogt PP E-3.1A Stable

(iv) 132kV Pasni
(v) 132kV Gwadar
(vi) 132kV Gwadar Ind
Frequency of

E-3.1B Stable
132kV line from (i) 132kV Ib Vogt Solar PP Bus

E-3.1 Gwadar to MW and MVAR of Ib Vogt LV E-3.1C Stable
Ih Vogtl1P

Rotor Angles w.r.t, Muzaffargarh
Slack Bus: E-3.1D Stable
~) Gwdr CoalPP
(Ii) Hubco PP
Active (P) and Reactive (Q) power
flows on interconnecting 132kV
lines from E-3.1E Stable

(i) Ib Vogt PP to Pasni Bus
(li) Ib Vogt PP to Gwadar Bus

Dynamic Stability Analysis Results ate attached in Annexure-E.
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5 SI-IORT CIRCUIT ANALYSIS

Short circuit 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

current values have been calculated for buses in the vicinity of the solar power plant project. The

calculated fault currents observed at these buses were compared with the interrupting current

capabilities of corresponding circuit breakers to determine need for upgrading existing circuit

breakers.

5.1 Short Circuit Model Development
Short circuit database provided by QESCO has been used as a. base case to perform short circuit

assessment. The study project has been added to the base case to develop the post-project case.

The short circuit model of the power plant is presented in table below.

Generator Data

X (+ve) 00

X (-ve) 00

X (zero) 00

5.2 Post-Project Short Circuit Assessment

With the addition of power plant, short circuit current at each bur bar is increased, so the

circuit breaker capacity has analysed. Post-project short circuit assessment has been

performed to evaluate the contribution of the proposed project in fault current levels of

substations in its electrical locality and to compute the fault levels at Ib Vogt Solar Park.

5.2.1 Maximum Short Circuit: Base Year 2021

The maximum short circuit levels have been computed according to IEC-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-Project Post Project

Bus Bus l~q,Fault 3-(1)Fault 1-lP Fault 3-<',1)Fault

Name leV Level Level Level Level

(kA) (kA) (l(A) (kA)

IB VOGT Solar MV Bus 33 ·:N.A·· -N.A·· 0.0 8.2

113VOC)!1' Solar Bus 132 ·N.A .. ··N.A ..· 3.2 3.8

PASNI 132 2.2 2.8 1.9 2.5

GWADAR 132 6.2 5.9 5.9 5.7

GWADARIND 132 2.1 2.7 1.9 2.5

TURHt\'J' 132 4.0 3.6 3.5 3.2

DI!~EPSE.A·1 132 3.0 4.1 3.1 3.9

Pre and Post project maximum short circuit analysis summalY for the base year 2021 are

attached in Appendix F-l and F-2 respectively.

Note:

In the attached short circuit study reports, both three phase and single-phase fault currents with

polar coordinates and detailed output showing contribution from adjoining sources (i.e. lines and

transformers connected to the bus bar) to the fault currents are included.
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6 CONCLUSIONS

6.1 Steady State Assessment

Steady state power flow assessment has been performed using tl~~already available network data

of QESCO. Pre-project power flow study was conducted to analyze the magnitude and phase

angles of bus voltages, Hoe 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 intact and for the

contingency conditions showed that the power flows on nil the transmission line branches are

within their normal thermal loading limit. There 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.

Doth options are further analysed and investigated under the influence of power & energy 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 criteria for generation connection with the power system.

6.3 Short Circuit Assessment

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 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

currents are below the circuit-breaker interrupt ratings of existing grid stations located in locality

of the project.

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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