GHARO NEWGEN (PRIVATE) LIMITED

114CC-2, DHA Phase 6-C, Lahore. Ph: 042 35020444
Ref. No: GNPL/GAL/24-01 August 05, 2024

The Registrar

Nationa! Electric Power Regulatory Authority,
2 Floor, OPF Building, Sector G-5/2,
Islamabad

Subject:  Application for Grant of Electric Power Generation/Concurrence for 15 MW PV Solar Plant at
Gharo Newgen (Private) Limited, Sindh, Pakistan

Dear Sir,

I, Rana Uzair Nasim, CEQ, being the duly authorized representative of Gharo Newgen (Private) Limited by
virtue of Board Resolution dated June 17th, 2024 hereby apply to National Electric Power Regulatory Authority
for the grant of a concurrence to Gharo Newgen (Private) Limited, pursuant to section 14(B}5) of the
Regulation of Generation, Transmission and Distribution of Eiectric Power Act, 1997.

| certify that the documents-in-support attached with this application are prepared and submitted in
conformity with the provisions of the National Electric Power Regulatory Authority Licensing (Application,
Modification, Extension and Cancellation) Procedure Regulations 2021 and undertake to abide by the terms
and provisions of the aforementioned regulations. | further undertake and confirm that the information
provided in the attached documents-in-support is true and correct to the best of my knowledge and belief.

A bank draft in sum of Rupees Five Hundred Thirty Nine Thousand, Seven Hundred and Sixty-Nine Only (PKR
539,769} being the license application fee calculated in accerdance with Schedule H to the National Electric
Power Regulatory Authority Licensing (Application, Modification, Extension and Cancellation) Regulations,
2021, is also attached herewith.

The application is filed in triplicate with alf annexures appended with each set of the application.

Sincerely,
For and on behalf of Gharo Newgen (Private) Limited

Rana Uzair Nasim
Chief Executive Officer



Abdul Zaki
Rectangle

Abdul Zaki
Rectangle


GHARO NEWGEN (FRIVATE) LIMITED
114-CC2, Phase-6C, DHA, Lahore. Ph: 042 38020444

EXTRACT OF RESOLUTIONS PASSED BY
THE BOARD OF DIRECTORS OF M/S GHARO NEWGEN (PRIVATE) LIMITED (THE
“COMPANY™) IN A MEETING HELD ON JUNE 17,2024 AT ITS REGISTERED OFFICE
LOCATED AT 114-CC2, PITASE-6C, DA, LAHORE

RESOLVED THAT the Company be and is hereby authorised to file application(s) before the
National Llectric Power Regulatory Authority (“NEPRAT™) in relation to the grant of concurrence by
NEPRA (the “Application(s)™), so that the Company is authorized to sct up a 15MWp solar PV
ocnerating facility located within the service territory of K-Electric) for the purpose of supplying
clectric power to K-Electric through the distribution system of the Gharo Grid Station located in Gharo,
Listrict Thatta. '

FURTHER RESOLVED THAT Mr. Rana Nasim Ahmed, Director and Mr, Rana Uzair Nasim, Chicf
ixceutive Officer, (the “Authorised Persons”) arc duly authorized singly and severally to file, submit
and present the Application(s) (along with all annexes), affidavits, and any documents in support
thercof before NUEPRA, sign the necessary documcentation, pay the necessary [iling fees, appear, or
appoint a duly authorized representative 1o appear, and/or make any oral / written representations on
behalf of the Company before NEPRA, and undertake or do any matter(s) / act(s) ncccssary for the
{iling, submission. processing, completion and finalization of the Application(s), or incidental thereto.

FURTHER RESOLVED THAT in addition 1o the Authorised Person. the associates and partners of
RIAA Barker Gillette (formerly RIAALAW), including Mr. Adil Khalid Tirmizey and Mr. Minam
Karim shall also have the aforementioned powers.

Certified that the above resolutions: (i) were duly passed on June 17, 2024 at a meeting of the board of
dircctors of Gharo Newgen (Private) Limited held with the necessary quorum of dircetors; and (ii) has
not been rescinded and remains in operation and that this is a true copy of the extract of the said
resolutions.

ia Plzair Nasim
Chief Executive Qificer
Ghare Newgen (Private} Limited



GHARO NEWGEN (PRIVATE) LIMITED
114CC-2, DHA Phase 6-C, Lahore. Ph: 042 38020444

Ref. No: GNPL/GAL/24-01 August 05, 2024

The Registrar

Nationai Electric Power Regulatory Authority,
2 Floor, OPF Building, Sector G-5/2,
Islamabad

Subject:  Statement issued pursuant to Regulation 3 {4){h) of the National Electric Power Regulatory
Authority Licensing (Application, Modification, Extension and Cancellation) Procedure
Regulations 2021

Dear Sir,

i, Rana Uzair Nasim, CEQ, being the duly authorized representative of Gharo Newgen (Private) Limited, by
virtue of Board Resolution dated June 17th 2024, hereby confirm that Gharo Newgen (Private} Limited has not
been refused the grant of any license for the provision of any electric power services pursuant to the applicable
provisions of the Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997.

Sincerely,
For and on behalf of Gharo Newgen (Private) Limited

Rana Uzair Nasim
Chief Executive Officer




APPLICATION DETAILS




1. PROSPECTUS; APPLICANT COMPANY’S PROFILE

Gharo Newgen (Private) Limited (the “Company”) is a special purpose company for the
development of a 15MW solar power plant. This plant will be strategically located in the
licensed service territory of K-Electric Limited {“K-Electric” or “KE”), which is a privately-
owned power utility in Pakistan. K-Electric is solely responsible for provision of electricity
to Karachi and its adjoining areas. The Company’s initiative aligns with K-Electric's
objective to diversify their generation mix and ensure the provision of cost-effective
electricity to their end-consumers. The proposed solar project will be connected to the
Gharo Grid Station in Gharo, District Thatta and will operate at an 11kV voltage. Their
efforts will further support K-Electric's ongoing endeavors to provide sustainable and
affordable power supply to their valued customers.

The project sponsors have a robust track record in the development, engineering,
procurement, and construction (EPC), as wel! as operation and maintenance (O&M), of
approximately 200 MW of installed projects. These projects encompass solar and
biomass technologies within the country. The key sponsors’ and CEQ’s profiles are as
following:

Rana Nasim Ahmed

Mr. Rana Nasim Ahmed is the main sponsor of the Company and will retain a minimum of 51%
shareholding in the Company. He is also the main sponsor of Harappa Solar {Private) Limited, an
18 MWp solar project commissioned in October 2017. Harappa Solar was the first private sector
solar power producer in Pakistan and pioneered the use of a single-axis tracking system in the
country, Additionally, Mr. Ahmed is also the main sponscr of Gharo Selar Limited, a 50 MWp
solar project established in December 2019. Gharo Solar was the first solar power project in
Pakistan with bifacial modules and the first within the K-Electric network to be financed by a
foreign development finance institution (DFI).

Mr. Ahmed has vast industrial experience of more than two decades of managing four sugar mills
to the highest international standards. He has spearheaded high-pressure cogeneration in the
sugar industry by leading the development, construction, and operations of the first-ever 2 x
26.5 MW (53 MW total} bagasse-based project set up in 2014, These 53 MW biomass projects
and two of the four sugar mills were set up as greenfield ventures on expedited timelines in self-
EPC mode with multipie contractors, suppliers and consultants managed by Mr. Ahmed.
Moreover, he has over fifteen years of experience managing equipment procurement and
installation and leading commercial and operation and maintenance (“O&M”) matters of 70 MW
low-pressure, biomass power plants. Mr. Ahmed obtained his master’s degree {with distinction)
from the University of the Punjab and his MBA from Saint Louis University, USA.



Rana Uzair Nasim

Mr. Rana Uzair Nasim is the CEO of the Company. Mr. Nasim has successfully led and managed
solar, biomass and industrial projects with capex of over USD 150 million. He is also serving as
the CEQ of Gharo Solar Limited and Harappa Solar (Private} Limited since their inception and is
the primary point of contact for various stakeholders including local and foreign shareholders /
lenders, regulatory and public-sector agencies, power purchasers, suppliers, and contractors.
Mr. Nasim has first-hand experience of greenfield project conceptualization and execution and
has worked across different areas including design, policy and tariff development, tendering,
financing, insurance, negotiation of project concession documents etc. He has also contributed
to several important policy and regulatory developments in the broader renewable energy sector
in Pakistan. Mr. Nasim previously worked as a management consultant in New York with Oliver
Wyman and Dalberg Global Development Advisors. He holds a BA in Economics and an MS in
Management Science & Engineering from Stanford University, California, USA.

2. PROSPECTUS: RATIONALE & BUSINESS MODEL

The Project is consistent with KE' s objectives of diversifying generation mix and shall supply
affordable electricity to KE’ s end-consumers. The planned capacity of proposed Project is 15
MWop solar power plant with 12 MWac on-grid central inverters and it shall be connected with
Gharo Grid Station in Gharo, District Thatta at 11kV.

Pursuant to the NEPRA (Flectric Power Procurement) Regulations, 2022, the Company has
negotiated procurement tariff with K-Electric (KE) that will decrease KE's basket price. According
to KE's Power Acquisition Plan {PAP), the non-indexed basket price is expected to be
approximately 8.7 cents/kWh for FY-2024. In contrast, the proposed first-year tariff of the
project is 4.7984 cents/kWh. This significant difference demonstrates that the project’s tariff is
substantially lower than KE’s basket price, leading to a clear reduction in KE's average power
purchase price.

In addition to cost savings, the project offers several other benefits for K-Electric as mentioned
below:

a. The land for the Project is already available to the Company, which means that the
Company can ensure speedy execution and timely delivery of electricity through its
Proiect.

b. The Project is strategically located in a developing industrial / commercial area where
significant demand rise in upcoming years is forecasted. The co-location of the proposed
Project with KE's 132/11 kV Gharo Grid station is an ideal combination for KE particularly
since the interconnection shall be at 11 kV and it would enable most of the power to be
dispersed locally. This approach would also help in reducing transmission line losses.

c. The Project is aligned with KE PAP and it will contribute 15 MWp of renewable energy
in KE system.



3. TECHNICAL OVERVIEW

3.1. Technology

Itis proposed to install a 15 MWp solar power plant with 12 MWac on-grid central inverters. The
Project shall be interconnected with the KE network through an 11kV transmission lines. The
following sections give an overview of the technical scheme and key components of the Project.
Solar PV modules shall be used to harness solar energy and convert it to electric power. The PV
modules shall be connected in series to form a string and then multiple strings shall feed to String
Combiner Box,

The PV modules shall be installed on a horizonta! single axis tracking system which shali have a
built-in algorithm to track the sun. The aim is an optimized positioning of the module surface to
the sun during the day and ultimately, increase the total solar irradiation onto the module
surface. The tracking system shall be ground mounted and pile-type foundations shall be used
for the purpose.

The PV modules shall generate DC power, which shall be converted to AC power through
inverters. Since the Project shall feed electricity to the grid and therefore, on-grid type inverters
shall be installed at the plant. Apart from simple AC/DC conversion, the inverter shall also
condition the power and make electricity compliant with the grid code requirement.

AC/DC cables are the means of transportation of electricity from one point to ancther, for
example, from string combiner hoxes to inverters and then to inverter transformers and finally
to 11kV substation, During the transfer of electricity, the losses are unavoidable, however
sufficient sizing and consideration shall reduce the losses. Further, the conversion of electricity
to high voltage i.e., 11kV /low current by transformers shall aiso help in loss reduction.

This is the grid connection interface, where the electric power shall be collected and exported to
the grid network. The substation shall primarily consist of 11kV switchgear, control / protection
system and AC/DC aux power system etc.

Monitoring of grid-connected sclar power plants shall be conducted locally as well as remotely
through the internet. The monitoring shall be performed 24/7 and shall pinpoint faults in
individual components causing production loss.

Major components of utility-scale systems are:
e Solar Modules / Panels
* Module Mounting Structures (fixed or tracking)
¢ Solar inverters
* Balance of Systems {BoS) comprising of
o DCCables
o String Combiner Boxes
o ACCables
o Transformers
o HT Panels / RMU units



SCADA & Monitoring System

Earthing system

Hlumination system

Module cleaning system

AC / Ventilation System for inverter rooms

O 0O O O O

e Civil works including foundations, inverter rooms, leveling, grading, fencing, etc.
e Power evacuation systems include step-up transformers, switchyard, tariff metering
arrangement, etc.

The scheme proposed for evacuation of power from the Gharo Newgen to KE grid comprises 11
kV circuits. In the Photovoltaic category, PV panels without concentrators are widely used. These
panels are either with fixed tilt or manual seasonal tilt or single axis / dual axis tracking
arrangements. Fixed tilt arrangements are in the majority; however, single axis trackers are also
gaining in popularity due to the gain in generation over fixed tilt systems.

3.2. Site

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District
Thatta, Sindh approximately 6 km along the Sindh Coastal Highway and then approximately 1.25
km via connecting road from the Highway. The Site is about 55 km away from lJinnah
International Airport, Karachi.

3.3. Interconnection

The electric power generated from the Generation Facility/Solar Power Plant of the Company
shall be dispersed to the load center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric power
comprises the direct 11 kV lines of approximately 7-8 km length to be laid from the 11 kV bus
bar of the Generation Facility/Solar Power Plant to the Gharo Grid Station.

3.4. Commissioning & Expected Life

As per the standard energy purchase agreement { “EPA” } the Project life and EPA term has

been assumed as 25 years from COD and all equipment is being procured corresponding to the
same.

3.5. Operation & Maintenance

Operation & Maintenance for a Solar PV Plant is relatively straightforward and less intensive
compared to other power generation technologies. The operations shall be managed by either a
third-party O&M consultant or an in-house technical and operational expert team, well-
equipped with required capabilities. Maost O&M functions shall be performed by permanent staff
and the operation of the facility will be automated, supervised and controlled by SCADA.

The operation team shall operate and monitor the facility in accordance with Prudent Utility
Practices, applicable standards and the manufacturers' recommendations.



SCADA & Monitoring System

Earthing system

flumination system

Module cleaning system
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* Civil works including foundations, inverter rooms, leveling, grading, fencing, etc.
+ Power evacuation systems include step-up transformers, switchyard, tariff metering
arrangement, etc.

The scheme proposed for evacuation of power from the Gharo Newgen to KE grid comprises 11
kV circuits. In the Photovoltaic category, PV panels without concentrators are widely used. These
panels are either with fixed tilt or manual seasonal tilt or single axis / dual axis tracking
arrangements, Fixed tilt arrangements are in the majority; however, single axis trackers are also
gaining in popularity due to the gain in generation over fixed tilt systems.

3.2. Site

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District
Thatta, Sindh approximately 6 km along the Sindh Coastal Highway and then approximately 1.25
km wvia connecting road from the Highway. The Site is about 35 km away from lJinnah
International Airport, Karachi.

3.3. Interconnection

The electric power generated from the Generation Facility/Solar Power Plant of the Company
shall ke dispersed to the load center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric power
comprises the direct 11 kV lines of approximately 7-8 km length to be laid from the 11 kV bus
bar of the Generation Facility/Sclar Power Piant to the Gharo Grid Station.

3.4. Commissioning & Expected Life

As per the standard energy purchase agreement ( “EPA” ) the Project life and EPA term has
been assumed as 25 years from COD and all equipment is being procured corresponding to the
same.

3.5. Operation & Maintenance

Operation & Maintenance for a Solar PV Plant is relatively straightforward and less intensive
compared to other power generation technologies. The operations shall be managed by either a
third-party O&M consultant or an in-house technical and operational expert team, well-
equipped with required capabitities. Most O&M functions shall be performed by permanent staff
and the aperation of the facility will be automated, supervised and controlled by SCADA.

The operation team shall operate and monitor the facility in accordance with Prudent Utility
Practices, applicable standards and the manufacturers' recommendations.



Operations and Maintenance tasks shall include:

+ Periodic cleaning of PV Panels {few times per month).

e Periodic operational checks and tests of equipment in accordance with OEM
recommendations.

» Regular plant inspections.

e Routine maintenance services.

e Implement and regulate the facility’s preventive and corrective maintenance program.

e (Critical / non-critical reactive repairs.

e Plant security covering entire fenced area.

e General shift operations for coordinating plant operation, maintenance & liaison with
power purchaser; and

s Maintain critical spares for plant & equipment.

3.6. Monitoring and facilities

Maonitoring of system operation parameters shall be arranged locally and also from remote
locations through internet. Weather monitoring station, for irradiance, DHl measurement, wind
velocity & ambient temperature, String currents, Inverter Parameters, Transformer protecticns
and temperature, HT Panel parameters, Export & import (auxiliary) energy and Perimeter
Security through CCTVs & alert systems are hooked-up to SCADA system. Also, there will be a
separate PLC based SCADA system for monitoring/controlling tracker system.

3.7. Site Description

1. Name of Licensee Gharo Newgen (Private) Limited 5
2, Plant Location Deh Ghairabad, Mirpur Sakro, District Thatta, Sindh

3. Type of Generation Solar

4. Type of Technology Single Axis Tracker with Bifacial Solar Modules

5. System Type Grid Tied

6. Plant Capacity 15MwWp |

Site Coordinates:

The site coordinates are as follow:

Latitude {North) Longitude (East)
24°42'58.0"N 67°34'09.5"¢




4. Financial Overview

Project cost has been calculated after detailed analysis, evaluation and understanding of
parameters that affect the development and operation of solar projects, The following table
provides a breakdown of Project costs:

EPC Cost inciuding Degradation 8,449,680
Non-EPC Cost 1,002,934
Insurance During Construction 32,700
Development Cost . 318,522
Finance Fees & Charges 206,950
IDC 444,857
Total Project Cost (USD) 9,452,614
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A068319
SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

COMPANY REGISTRATION OFFICE.
LAHORE

CERTIFICATE OF INCORPORATION

[Under section 16 of the Companies Act, 2017 (XI1X of 201 )

Corporate Unique Identification No. (0145593

1 hereby certify that GHARO NEWGEN LIMITED is this day incorporated

under the Companies Act. 2017 (XIX ol 20173 and that the company is limited by

shares.

Given under my hand at Lahore this Fiftcenth day of January, Two

Thousand and Twenty

Incorporation fee Rs. 11000.0/= only

(ASIF MUZAFFAR SHEIKI)
Joint Registrar
Lahore
f=—
NO.ARL! ¢

Date, M

%,

N

>;;:~c@r.-é§e&




Company Registration Office
LAHORE
CERTIFICATE OF CONYERSION OF A PUBLIC COMPANY INTO

PRIVATE COMPANY

[Under Section 50 of the Companies Act, 2017 (XIX of 2017)]

Corporate Universal Identification No. 0145593

@Q’Q"g | hereby certify that pursuant to the provisions of Section 46 of the

é wﬁ Companices Act, 2017 (XIX of 2017), read with Regulation 11 of the Companies

IV

“ ) - . . 4 -
(@‘f % has complied with the requirements precedent and incidental to the conversion

éf % of a Public Company inte a Private Company. The said company stands
VP2 converted into a Private Company with effect from 31-01-2022.
T
dE
‘; f:‘":’z y Given iunder my hand at Lahore this 227d  day of ebruary,
% +f E Iwo thousand and Twenty Two..
.;'-: E
¢ Fee Rs.330/-
¢

(SHAHBAZ SARWAR)
Additional Registrar of Companies

K
v

No. ARL/ - - =7 ° Dated: - ™

o
SN

rwm?'?\ﬂfmru:r'
“m%rf‘ B
N N
'f"d‘»....ﬁ Pat
. -.‘;.,é_.o-uva"w- . o -

j R,




Issue Date: Jul 26, 2024

ACCOUNT MAINTENANCE CERTIFICATE

This is to certify that Mr. /Mrs. GHARO NEWGEN (PRIVATE) LIMITED bearing CNIC 67241024
is maintaining Current Account number PK61ASCM00012001005841135, titled GHARO NEWGEN

(PRIVATE) LIMITED with Askari Bank Limited, Askari Corporate Tower Br Lahore since Dec 13
2021.

This certificate is issued at the specific request of the customer without any risk, obligations and
responsibility on the part of Askari Bank Limited.

s /

Authorised Signature Autho}ii]éd Signature

T N T o I i T e e K TR AT il

Agkari Bank Limited, Corporate Banking Division,

Ashar Corporaile Tower, 75-76 D1, Main Boulevard, Guiberg-ill, Lahore.
PABX: +92 42 35782953-8, SWIFT; ASCMPKKA
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THE COMPANIES ACT, 2017

THE COMPANIES {GENERAL PROVISIONS AND FORMS) REGULATIONS, 2018

[Section 197 and Regulations 4 and 20]

§ PARTICULARS OF DIRECTORS AND OFFICERS, INCLUDING THE CHIEF EXECUTIVE, m
o SECRETARY, CHIEF FINANCIAL OFFICER, AUDITORS AND LEGAL ADVISER OR OF
; ANY CHANGE THEREIN
¥
5 PARTH oy
o "
; 014 59"\ T o T
o CUIN {Inaer t Numbe |
g CUIN {Ine-rpoiaton Number) s o . S _A,,,E o &
2 Name of Cori.pan GH~RO "NEWGEN (PRIVATE) LIAITED
£3 Fee Payment Latails
1
1;3 1 Chalian Number r-2023-1690704 13 2 Amount 20000 .
S il —
2]
PART-l
é Particulars®: RN
g1 New AppomtmemtElecuon
§ NIC No E_ - ! l ) i ) ] Date of hf.ode of ; V"'l;d{eﬂ;”
1 S . i Business ' i directorshi
> . P No..~ i Fawr! Usual Residential | ) ! ) Appointement / | P
% Present Name in Full [F2SPOA N0 % L shang | Add Designation | Nationality** Occupation®= | P1Esent App {(nomineefindepe,
T case of Foreign * g Tlame ddress . Appointment | change / any . i
= (a) i - ( | d (e} (4] {f any} ndenl/additionalf «
* Nationat C) 1 () i or Change | other remarks :
o | i ! | (@) - other)
z (&} l i ! ! ) {i) )
L R | S * i _ ; i
SRena Uzair Nasim 3520189251217 |Rana Nawim - Li>use 8 76.8, Cruef ;Pakistan 27N0R023  Appointed !
m Ahmed lSLv‘eel # 4 Pnase 5. | Executive i
3 ‘“1H£. Lahore Punjab |- r! i
- “F lf|slan i i i
» i .
@ I s !
E |L' . f i i
SRana Nasim Anmed | 3620204645477 |Fadir Hols® # 76-8, {Director Pakistan BUS'“essmani 27102023 ||Appointed /|
=] tuhammad |Street # 4, Fiase 5, i | '
o Khan DHA Lar e T'injab : 1
In Pakistan ) !
4 |
4 1
i i Lo . i e = R N
N e - - - 3 (s " o
*Rana Uzair Nasim  13520189251217 |Rana Nasim |House # 76-B, - Loeector :F‘amstan Busmessman; 2710/2023 | Appointed / :
: Ahmed \Street # 4. Phase . 7 i ! j : !
" IDHA Lanote Punjab : ! | | !
‘ jPakistan ! i |
' 1 . i
: i [ .
; iMusaddiq Rahim [352021915617¢' Abaul Rahim House K 8, Street # | Direcior -+~ Services  ;27MD/2023 | Appointed /|
, i 2, Mohalla Abu : ) | i
- i Qasim. Street Jia ! X |
n ; Mousa, Shahdra : i [
I | Lahore Punjab | i i i
il | - . . . RN G . S
22 Ceasingo! OfﬁcerlR‘eliremenllResignal|on
; . STSTEE T TR
NICNo or | i! Date of Modeof | Natureof
g Present Name n Eull | P255P0N Na.in ! Father/ | Usual Residential Designat Nationalitves oEusmess 1 Presemt |Appoiniements | diectorship
= o case of Foreign  iHusband ame | Address esxg‘natron ationality c:cufp a:on Appointment | change /any |(nominee/indepe
) Mationat i © ; c) (e U} {i (3) y} ot Change | other remarks 1ndentiadditionals
(o : : 9 ) i) other)
_— — e H 03
| T : i : —
[ i | , ! ; H
i ' i : ] ]
i ‘ ; ‘ ; ! !
i v { : 1
! 5 I [ 4 |
H . | . i
L ' : ‘ j § i
2 2. Any othet change In patticulars relating 1o columns () i¢ (g} above
ENICNo o i i | Business | Deteof + Modeof |  Watureof I
{Passpont No in Father / i Usual Resigential | | p 1A t/ i directorship |
=1 t Name m Foll ! po i | ) " . resen ppoIntemen !
resen ;r)nr m hcaqe of Foregn  Husband Name | Address ; Des@!nallon Nationality chupanon {2 Appointment ; change / any |{nomineef/indepen
’ © National e) | (d) O t (Fany) \ o Change  ofher remarks igent/agditonalioth |
; (b .1 | : @ ‘ {hi ! i) er}

-_—

I
i1

https://eservices.secp.gov.pk/eServices/XFDLControllerServiet ?pid=7ivSE1PgvDEMnNC1CFoY 2w% 3D % 3D &formid=L26 WoR76y%2BabS2 Jynsc. .

12
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i b | i ! ! i
L 1 i l _ | I | ; |
* In the case of a firm. the fuli name, address ang above menticned particulars of each pariner, and the date cn which each became a partner,
** In case the nationglity is not the nationality of origin, provide the nationality of ongin as well.
*** Also provide particulars of other directorships ar offices held, if any.”.
*=** In case of resignation of a director, the resignalion letter and in case of removal of a director, member's resolution be attached
**=* in case of a director nominated by a member or creditor the name of such nominaling or appointing body shall also be mentioned 1n column (), and a copy of resolution from
the nominaling ot appointing body be attached. . i . ot

v & a8

PART-lIl

3.1 Declaration:
! do hereby solemniy. and sincerely declare that the information provided in the form js:

(i} true and correct to the best of my knowledge, in consonancge with the record as maintained by the Company and nothing has been concealed and

(i) hereby reported after complying with and fulfilling all requirements under the relevant provisions of law, rules, reguiations, directives. circulars and notifications whichever is

applicable.

3.2 Name of Authorized Officer with designation/ Authorized intermediary |Rana Uzair Nasim Chief Executive ) i
3.3 Signature Electronically signed by Rana Uzair Nasim [ T
3.4 Date (DDIMMAYYYY) 21/11/2023 ]

3.5 Registration No of Authonzed Intermediary, if applicable —l

hitps:ileservices.secp.gov.pk/eServices/XFDL ControllerServiet ?pid=7ivSE 1PgvDEMNNC 1CFoY2w%3D%3D&formid=L26WoR76y%2BabS2Jynsc...  2/2
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Form A
THE COMPANIES ACT, 2017
THE COMPANIES (GENERAL PROVISIONS AND FORMS) REGULATIONS, 2018
[Section 130(1) and Regulation 4)
ANNUAL RETURN OF COMPANY HAVING SHARE CAPITAL

PARTH

(F.»35e cumplete 1n typescnipt or in kold block capitals)

11 CUlle . Reg swaon Number) [0145593

1.2 Name of the Tomany 'GHARO NEWGEN (PRIVATE) LIMITED !

! 1.3.2 Amount 1000.0

1.3.1 Chalan No

1.3 Fee poymenl detailz

[ mm o yyyy
1.4 Form A made upto

1.5 Dete ot AGM

Sogtion A -
MB 30, PLASE 6. DHA Cantonement Punjab 54810
2.1 Registered Office Addiess .
2.2 Email Address umal@herappi;niur‘,;qm

23 Ofhice Tel No 04238020444

2 4 Office Fax No

+Z0Z-9¢-22 7 3190 AINSST ALD "IUALYNDIIS/ dWVLS ON SOIIN ONY AdG Y 0FT41147) IWEIDIC ST SIHL

2.5 Principle ine of business |--F0WER GENERATION - ALL

1D (UTHER)

2.6 Mobile No of Autharized officer 03344477116 I
{Chief Executivef Director/
Company Secretary/
Chief Financial Cificer) o

27 Aulonzed Share Caprial R S
Classes and kinas of Shares No. of Shares Amount - Face Value
Ordinary Snares { 14.000.000.00 “

|
| 3
| |

|
<|

2.8 Peid up Share Capital

Classes and kinds of Shares No, of Shares . Amount Face Value
Ordinary Shares l 116.000.00 lL I
. '
4 !
| ; “ i
L I J
[ oo R t[_——_'"'
H 4
{ | 1 ;
2.9 Particulars of the holding /subsidiary pany, i sny
Name of Company Halding/Subs diary % Shares Held
e [ ]
|- e e e m o 3t 4
2.10 Chief Execulive
Kame %Rana Uzar Nasim i
i
Address !Huuse #76-B. Streal # 4 Phase 5. DHA Lahore Punjat: Pakistan
I - — . e R [ hee e e
NIC e 13520189251217

Nexi Page
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Name

NIC n

Name

NIC No

Name

NIC No

Name

FZ0Z-90-£2 F 3AVA AINSSI ILD “TENLVNILS/dWVLS UN SUIIN ONV AdUI TITJ1IN3D TYLIDIA S SIHL

2.11 Chief Financial Officer

Aduress

212 Secrerary

Address

2.13 Legal Advisor

Address

2.14 Particulars of Auditors

Address

PAGE1

{Umar Nazir

| |

{624 E. Street # 2. Nadirabad. Bedian Road. Lahore

Lsnosoauesls

|

lMusaqu Rahim

House # 8. Sireet # 2, Mohalia Abu Qasim, Street Jia Mousa, Shahdra, Lahore

3520219156175

2,16 Particulars of Shares Registrar (if applicable}

Name

Addres

Email

s

Section-B

fRana Uzair Nasim R

MB 300, Phase &, Sector H, DHA, Lahore

raowaqasca@gmail. com

2.16 List of Directors on the date Annual return is made

: sz Name o' Dlrector Resmennal Audress Naticnality NIC (Passpon No lf Date of appmnlment Name or MembeﬂCredllors
foreigner) /election nominating/appointing
iRana Nasim ahmed 1l iHouse # 768 Street # 4, Phase 5 DHA | lPakistan || 3520204645477 1| "27/10¢2023 i1
B e — !Lahore Punjab Pakistan i -
2 [Rana Uzail Nasim if[House # T6.8 Sireel # 4. Phase 5 DHA | [Pakistan_ 113520189251217  [1:27/10/2023 i T
i ) T T ‘Lahore Punjab Pakistan j T e T I I o w ” - ’
|- B e —
i3 {'Musadgiq Rahim | House ® 8, street # 2, Mohalla Aby I{Pakistan || 3520218156175 |- 2111012023 !
m o - ol igasim, Street Jia Mousa, Shahdra T " T T T
i ILahme Punjab Pakistan
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2.18 Transfer of shares (debentures) since last Form A was made

iDate of Regis

S# Name of Transferor Name of Transferee No of Shares Transferred
of transfer

Members

: I |
: !
—_— B e i}

Debzntuie Holders

L.

PART-3

FIN ONY AdOI GITJIIYID TVLIDEQ ST SINL

2 3.1 Declaration: )

2 | do hereby solemnly, and since:2ly uelar. *hat the information provided in the form is:

E {i) true and correct to the best of rry knovieag« .n consonance with the record as maintained by the Company and nothing has been cancealed: and
3 (ii) hereby reported after complying vith and fulfill g all requirements under the relevant provisions of law, rules, regulations, directives, circulars and
2 notifications whichever is applicable. .

3.2 Name of Autherized Officer with designation’ Autkrize tatermediary Rana Uzair Nasim [Ch‘ref Executive

3.3 Signatures R :Electronically signed by Rana Uzair Nasim

AN I
3.4 Registration No of Authorized Intermediary, if applica.-'a i

Day Manth Year

35 Date T

FZ0Z-90-47 ¢ JAV A GINSSI ILY “JUNLYNIIS/d

Previous Page; _Next Page
: L
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Form-21

THE COMPANIES REGULATIONS, 2024

[Section 21,220 & 449 and Regulations 30]

NOTICE OF SITUATION OF REGISTERED OFFICE ADDRESS OR ANY
CHANGE THEREIN OR NOTICE OF ADDRESS AT WHICH BOOKS OF
ACCOUNTS ARE MAINTAINED

PART |
1.1. CUIN (Registration Number) o n B p B P P
1.2. Name of the Company GHARO NEWGEN (PRIVATE) LIMITED
1.3. Fee Payment Details 1.3.1. Challan No |24011409 1.3.2. Amount 1000
. Please tick the
Notice of relevant box
Part-li Situation of registered office or any change therein v
Part-lil | Address at which books of acéounts are maintained
PART !l

(Applicable in case of first time reporting of registered office address or any change
therein)

MB 300, PHASE 6, DHA Cantonement Punjab

2.1. The situation of registered office of the
g 54810, Cantonement, Lahore, Punjab, Pakistan

company was changed from
(state prevous adaress)

114-CC2, PHASE 6C, DHA, Lahore, Lahore,

2.2. The reqistered office of the Company is now
= pany Punjab, Pakistan

situated at
(first time reporting or change in address to be

mentioned herg)

(State full address with identifiable number / name
of the premises or building and street, road and
locality besides the name of the town and postal
area, where applicable)

Telephone Number [+92 3418839755 Fax Number,if any

Email Address umar@harappasolar.com




2.3. With effect from Day Month Year

PART i

(Applicable in case of notice of address at which the books of Accounts are to be kept
other than registered office)

3.1. The above named company hereby gives you notice pursuant to the second proviso to sub-
section (1) of section 220 of the Companies Act, 2017 that the Board of Directors of the Company
have decided to keep the books of account of the company at the place other than registered

office.
3.2. Date of resolution of Board of directors Day Month Year
3.3. Address of place at which books of
accounts 1o be kept
3.4. Date of shifting / maintaining of books Day Month vear
of account at above said address
PART IV

4.1. Declaration

| do hereby solemnly and sincerely declare that the information provided in the form is

(i) true and correct to the best of my knowledge in consonance with the record as
maintained by the Company and nothing has been concealed and

(ii) hereby reported after complying with and fulfilling all requirements under the relevant
provisions of law, rules , regulation, directives, circulars and notification whichever is
applicable.

4.2. Name of the Authorized Officer with

designation / Authorized Rana Uzair Nasim Chief Executive, Director
Intermediary
4.3. Signatures This is an electronically generated document and doesnt
require a physical form

4.3. Registration No of Authorized Intermediary, if applicable

4.5 Date Day Month Year

04 03 2024




Enclosure

Evidence of filling of Form 26 in case of change in registered office from one city in a province to '
another .

Criginal challan or other evidence of payment of fee spécified in Seventh Scheduleof the Act (not
applicable in case of online filing)
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THE COMPANIES ACT, 2017 (XI1X of 2017)

(PRIVATE COMPANY LIMITED BY SHARES)

Articles of Association

of

Gharo Newgen (Private) Limited

Short A/A



THE COMPANIES ACT, 2017 (XIX of 2017)

(Private Company Limited by Shares)
ARTICLES OF ASSOCIATION
OF
GHARO NEWGEN (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 GHARO NEWGEN (PRIVATE)
LIMITED (the “Company”) so far as these are applicable to a private company.

PRIVATE COMPANY

2, The Company is a “Private Company” within the meaning of Section 2(1)(49) of
the Act and accordingly:

e)) No invitation shall be made tgAT a‘]‘)‘ﬂléh?t@subscx ibe for the shares or
debentures of the Company. )

(2) The number of the membe ébfthe Compé@y Q:-cluswe of persons in the
employment of the Compa{g), s§a11 be/| ;ﬁ’.i"itecfi’t fifty, provided that for
the purpose of this provisio ’wheﬁ"é’.th onﬁ)noue, ersons hold one or more

shares in the company jointly they sha%ﬁt&e‘a; d as single member; and

& el \\‘ -

3) The right to transfer shares of th As restricted in the manner and

to the extent herein appearing.

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, such
shares may be transferred to any other person, as proposed by the transferor member,
with the approval of the Board of Directors.

DIRECTORS

4, The number of directors shall not be less than two or a higher number as fixed
under the provisions of the Act. The following persons shalil be the first directors
of the Company and shall hold the office upto the date of First Annual General Meeting:

1. RanaNasim Ahmed

38

Rana Uzair Nasim

3. Mausaddiq Rahim



THE COMPANIES ACT, 2017 (XIX of 2017)

i
(COMPANY LIMITED BY S HARES)

MEMORANDUM

OF

Regislray;
" Lahore ©n

ASSOCIATION

OF

GHARO NEWGEN (PRIVATE) LIMITED

Page | of4




THE COMPANIES ACT, 2017 (XIX of 2017)

(COMPANY LIMITED BY SHARES)

MEMORANDUM OF ASSOCIATION
OF

GHARO NEWGEN (PRIVATE) LIMITED

The name of the company is GHARO NEWGEN (PRIVATE) LIMITED (hereinafter referred to

as the “Company™).

The registered office of the Company itiinte fedjn 'Elie rovince of Punjab.

(i)

GiD)

P

o

The principal line of busin ;of gg 8ajer lzjll'ly ih 1l be 10 carry on all or any of the
businesses of generating, pu ﬁasmg,’lcxgppjﬂngg. ansforming, converting, distributing,
supplvmo exporting and dealin Jecnlcltx“ﬁ all other forms of energy and products
or services associated therewith ai fing 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 thermal power plants, coal fired power plants, hydal power plants, wind mills,
power grid station, grid stations, cables, overhead lines, sub-stations, swilching stations,
tunnels, cable bridges, link boxes, heat pumps, plant and equipment for combined heat
and power schemes, offices, computer centres, shops and necessary devices, showroorms,
depots, factories, workshops, plants and to provide transforming, switching, conversion and
transmission facilities, subject to permission of relevant authorities.

Except for the businesses mentioned in sub-clause (iil) 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.

Notwithstanding anything contained in the foregoing sub-clauses of this clause nothing
contained herein shall be construed as empowering the Company to undertake or indulge,
directly or indirectly in the business of a Banking Company, Non-banking Finance
Company {Mutual Fund, Leasing, Investment Company, Investment Advisor, Real Eslate
investment Trust management company, Housing Finance Company, Venture Capital

Page 2 of 4




Company, Discounting Services, Microfinance or Microcredit business), lnsurallace
, Brokerage business, forex, managing
agency, business of providing the s qty guards or any other business
restricted under any law for the 3
Commission.

(iv) It is hereby undertaken that the C

{a) engage in any of the businesy_ ihs !
operation; R i

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

(€) engage in any of the permissible business unless the requisite approval,
permission, consent or license is obtained from competent authority as may be
required under any law for the time being in force.

The liability of the members is limited.

The authorized capital of the Company is Rs. 1,000,000 (Rupees One Million only) divided
into 100,000 (One Hundred Thousand) ordinary shares of Rs. 10 (Rupees Ten) each.

Page 3 of 4



We, the several persons whose names and addresses are subscribed below, are desirous of being formed
into a Company, in pursuance of this memorandum of association, and we respectively agree to take the

~ number of shares in the capital of the Company as set opposite our respective names:

Name and | NIC Father's/ | Nationality Usual INumber of
surname No. (in | Husband's | (jes)  with residential addr [shares taken
(present case of | Name in|any former ess in full or the |by each
& former) | foreigner | full Nationality 5 r3515t§T3d/ subscriber (in @
in  full (in | Passport 'S | principal office [fipures and 5
Block No) & laddress for alwords) s
Q : [ohi]
Letters) 4 N 8 subscriber other 5
A L% than naturat
g % L ’3\‘ person
5 L5
Rana Nasim  {35202- \* 2 istaili Busines [House # 76-B, 900
Ahmed 0464547 sman  [Street # 4, Phase 5,|(Nine Hundred
DHA, Lahore shares)
Rana Uzair 35201- Rana Nasim [Pakistani Busines |House # 76-B, 69
INasim 8925121-7 |Ahmed sman  [Street # 4, Phase 5,| (Ninety Nine
DHA, Lahore shares)
Musaddiq 35202- Abdul Rahim {Pakistani Service jHouse # 8, Street # 1
Rahim 1915617-5 2, Mohalla Abu (One share)
Qasim, Street Jia
Mousa, Shahdra,
LLahore
Total number of shares taken (in figures and words) 1000
(One Thousand
shares)

Dated the 31* day of January, 2022

]

Page 4 of 4




We, the several persons whose names and addresses are subscribed below, are desirous of being

S ’T:f
Name NIC No. f{athg:r's(/j . Na)m'onality ‘;',j il Number of g;ggat
and (in usoand's 165) CRR Dy shares
sumame case of Iﬁlﬁlme n ‘%‘é‘%g{‘y W Sdwistered/ taken by
resent & fomgne] Nationality % he c%la] ered ea%h b
ormer) in Passport ' address for a subscribe sﬁl seriber
full in Block {INO) r other than 1gures and
Letters) natural person words)
Rana Nasim [35202- Faqir Pakistani Businessman [House # 76-B, Street # 4, 800
Ahmed 0464547-7 Muhammad Phase 5, DHA, Lahore  {(Nine Hundred
Khan shares)
Rana Uzair  |35201- Rana Nésim Pakistani Businessman House # 76-B, Street # 4, 99
Nasim 8925121-7 |Ahmed Phase 5, DHA, Lahore (Ninety Nine
) shares)
Musaddiq 35202- Abdul . [Pakistani Service House # §, Street # 2, 1
Rahim 1915617-5 [Rahim Mohalla Abu Qasim, (One share)
Street Jia Mousa,
Shahdra, Lahore
Total number of shares taken (in figures and words) 1000
(One
T S Thousand
‘ shares)

Dated the 31% day of January. 2022
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PARIGTAN

Onlne

FB?\ Federal Board of Revenue wérification

Revenue Division - Government of Pakistan System

Registration No
Reference No

Registered for Sales
Tax

Name
Category

PP/REG/INC No.
Email

Cell

Address
Registered On

Tax Office
Registration Status

Sr.

:Taxpayer Profile Inquiry

Printed On: 6/27/2024 3:10:32 PM

6724102
6724102-4

No

GHARO NEWGEN LIMITED

Company formed and registered under the Companies Ordinance, 1984 or any
other law repealed thereunder

0145593
mwa™**har***asolar.com
0092347773
MB 300, PHASE 8, DHA, Pakistan
17-JAN-2020
CTO LAHORE
Income Tax: Active
Business/ Branch Business/ Branch
Name Address

GHARO NEWGEN - MB 300, PHASE 8, 010000-
(PRIVATE) LIMITED DHA, Pakistan importer/Exporter/importer/importer

Principal Activity

111
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GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF FINANCIAL POSITION
AS AT JUNE 30, 2023 (UN-AUDITED)

30-Jun-23 30-Jun-22
Rupces Rupecs
ASSETS Notes
Current assets
Other Receivables & Prepayments 1 52,500 350,000
Cash and bank balances 2 2,299,032 7,775
TOTAL ASSETS 2,351,532 357,775
EQUITY AND LIABILITIES
SHARE CAPITAL AND RESERVES
Authorised capital 10,000 (2022: 10,000)
ordinary shares of Rs. 10 each 100,000 100,000
Issued, subscribed and paid up capital 1,000
{2022: 1,000) ordinary shares of
Rs. 10 each fully paid in cash 3 10,000 10,000
Revenue reserve: Unappropriated loss (687,236) (51,225)
(677,236) {41,225)
Share deposit money -
TOTAL EQUITY (677,236) (41,225)
LIABILITIES
Current liabilities
Creditors and accrued expenses 4 3,028,768 | [ 399,000
3,028,768 399,000
TOTAL EQUITY AND LIABILITIES 2,351,532 357,775

The annexed notes from 1 to 7 form an integral part of these financial statements.

CHIEF EXECUTIVE DIRECTOR



Pre-Operating expenses

Operating loss
Financial charges
Loss before ta.xa.tion
‘Taxation

Loss after taxation

GHARO NEWGEN (PRIVATE) LIMITED

INCOME STATEMENT
FOR THE PERIOD ENDED JUNE 30, 2023

Notes 30-3&1-23 - 30Jun-22
Rupkes Rupees
5 (63@1,011) (35,862)
634,011 (35,862)
6 . (2,436)
(634,011) (38,298)
(634,011 (38,298)

The annexed notes from 1 to 7 form an integral part of these financial statements.

CHIEF EXECUTIVE

§

3§

I IRECTOR



Balance as at June 30, 2019
Share Dcposit money

Loss for the period

Balance as at June 30, 2020

Share Deposit money
Loss for the period

Balance as at June 30, 2021

Share Deposit money

Lnss for the period
Previous year adjustment
Balance as at June 30, 2022

Share Deposit money

Loss for the period
Previous year adjustment
Balance as at June 30, 2023

GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF CHANGES IN EQUITY
AS AT JUNE 30, 2023 (UN-AUDITED)

Issued, Capital Reserve || Revenuc reserve
subscribed . . i
and paid up Sharc deposit Unappropriated Total cquity
. money loss
capital y
Rupces Rupces Rupccs Rupecs
10,000 - 10,000
- - (12,927) (12,927)
10,000
10,000 - (12,927) (12,927)
- {38,298) (38,298)
10,000 - (51,225) (41,225)
- - (636,011) (636,011)
10,000 - (687,236) {677,236)

The annexed notes fram 1 o 7 form an integral part of these financial statements,

CHIEF EXECUTIVE

DIRECTOR




GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF CASH FLLOWS
FOR THE PERIOD ENDED JUNE 30, 2023

CASH FLOWS FROM OPERATING ACTIVITIES
Loss before taxation

Adjustment for non-cash charges and other items:
Depreciation
Financial charges

Opcrating loss before working capital changes

Effect on cash flows due to working capital changes:
Increasc in current liabilities:

Short term advances
Other Receivables
Creditors and accrued expenses

Cash gencrated from / (used in) operations
Taxes paid
Finance cost paid

Net cash generated from / (used in) operating activitics

CASH FLOWS FROM INVESTING ACTIVITIES
Share Deposit money received
Payment for capital expenditures

Net cash used in investing activities

CASH FLOWS FROM FINANCING ACTIVITIES
Issuance of ordinary shares

Net cash from financing activities

Net increase / (decrease) in cash and cash equivalents
Cash and cash equivalents at the beginning of the vear

Cash and cash equivalents at the cnd of the vear

The annexed notes from 1 to 7 form an integral part of these financial statements,

CHIEF EXECUTIVE

30-Jun-23 30-Jun-22
Rupees Rupees
(636,011) (38,298)
- 2,436
(636,011) (35,862)
297,500 -
2,629,768 8,000
2,291,257 (27,862)
- (2,436)
2,291,257 (30,298)
2,291,257 (30,298)
7,775 38,073
2,299,032 7,775

DIRECTOR



SECTION 3
TECHNICAL DETAILS
(SCHEDULE-I)



Contents of Section-3{Schedule-i)

. Site Coordinates.

. Flow Diagram of PV Piant and Facility's System.

. Single Line Diagram of Propose 15 MWp PV Plant.
. Interconnection & Arrangement for Power.

. Detail of Generation Facility & Solar Power Plant.
i.  General Information

ii. Equipment Details, Technology & Capacity



' SITE COORDINATES



Site Coordinates:

The site coordinates are as follow:

Latitude {(North) Longitude (East)

24°42'58.0"N ) . 67°34'09.5"E




FLOW DIAGRAM OF PV
PLANT



1. Flow Diagram of PV Plant and Facility’s System:

Utility Grid

Sunlighe

Solar Madules
LVIMY

Voltage
Mounting Racks Step Up
]
 — AC Uniliry
Net Meter
Invericer
T fers DYC &
Fans “s DCIAC Disconnects A
Electricity to v g
Inverter - = =
B = | AC
Translers the EED B | Service
Canveried AC e % Punel
Electricity
> >




SINGLE LINE DIAGRAM
OF PV PLANT



2. Single Line Diagram of Propose 15MWp PV Plant:
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INTERCONNECTION
AND ARRANGEMENT
FOR POWER



3. Interconnection & Arrangement for Power:

The electric power generated from the Generation Facility/Solar Power Plant of the Company shall be
dispersed to the load center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric power
comprises the direct 11 kV lines of approximately 7-8 km length to be laid from the 11 kV bus bar of
the Generation Facility/Solar Power Plant to the Gharo Grid Station.

Irtercoreecied
w I20hY
Tzt

Tk

ExsTrng Sirsul

Trrrotsngen Twllel Mol




DETAIL OF
GENERATION
FACILITY & PV

PLANT



4. Detail of Generation Facility & Solar Power Plant.

1. General information.

(i).

Name of the Company / License

Gharo Newgen (Private) Limited

(ii).

Registered/Business Office
of the Company

114CC2 DHA Phase 6 Lahore

(i),

Principal Office

114CC2 DHA Phase 6 Lahore

(iv). Plant’s Name & Location Gharo Newgen (Private) Limited in Gharo, Sindh,
Pakistan
{v). Field Type Solar

2. Equipment Details. Technology & Capacity.

{a). | solar Panels-PV Modules
. Mono crystalline bifacial N-type PV Module
. T f Modul
() ype of Module JAM72D42-630/L8
. . . ‘
{ii). Dimension of each Module 2465 mm X 1134 mm x 30 mm i
{iii). No. of Modules 23 814
{iv). Weight of one Module 34.6 kg
{v).
Number of Solar Cells in each Module 144 (6x24) Cells
(vi).
Efficiency of Module 22.5%
{vii).
‘ Maximum Power (Pmax) 630 W
i), f
‘ Power Tolerance at STC 3% .‘
o (ix). ‘
| Open Circuit Voltage (Voc) 52.47V -:
D x). '
i Maximum Power Voltage (Vmp) 4390V
o {xi).
: Short Circuit Current (Isc) 15.21 A
L {xii) .
Maximum Power Current (Imp) 14.35 A
PV Array o
{i). ;
Total No. of Strings 882 1
L (i) |
| Total Capacity 15 MWp DC |
L)
Net Capacity Factor 22.85%

(b).

Inverters

1
i




(i).

12 MWac

Maximum AC Power ,
(i Inverter Model SG3300UD-MV / SGMOOUI‘Q]-MV
). Manufacturer SUNGROW
(iv). Maximum PV Input Voltage 1500V
(v). Number of Inverters 3
{vi). Inverter Max. Efficiency 99.00%
{vii}. Max. PV Input Current 3x1400A / 4x1435A
_ {viii). MPP Voltage Range

895V -1500V




SECTION 4
~ SCHEDULE-II



Contents of Section-4{(Schedule-1}1)

1. Installed Gross ISO Capacity Detail.
2. Technical Data Sheet of PV Modules.
3. Technical Data Sheet of PV Inverters.

4. PVSYST Simulation Report.




INSTALLED GROSS ISO
CAPACITY DETAILS



1. Installed Gross 1SO Capacity Detail;

1. Total PV installed Capacity of Generation | 15.0 MWp DC

facility
2. Days per Year - 365
3. | PV Plant generating Capacity Annually

{As per Simulation) _ 30,024.191 MWh
4, Net Capacity Factor 22.85%

All the above figure are indicative as provided by the Licensee. The Net energy available to the
Power Purchaser for dispatch will be determined through procedures containdd in the Energy
Purchase Agreement. ' :




TECHNICAL DATA
SHEET OF PV
MODULES
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SG3300UD-MV
5G4400UD-MV

Turnkey Station for 1500 Vdc System MV Transformer Integrated

P - M"———/

L

.
L]

HIGH YIELD

- Advanced three-level technology, max. inverter
efficiency 99%
« Effective cooling, full power operation at 45 °C

SAVED INVESTMENT

+ Low transportation and installation cost due
to 20-foot container design

= DC 1500V system, low system cost

* Integrated MV transformer, switchgear, and
LV auxiliary power supply

- Q at night function optionat

EFFICIENCY CURVE

100% .
98% -

& %% o~

£ !

= GA% - e e

g ! —— Mor=R%V

0 §2% oo e —— WG 1000V
a0 - — Vel
88% . : : - - B

5%  10%  20%  30%  SO%  75%  100%

Normalized Quiput Power

- SMART O&M

* Integrated zone monitoring and MV parameters monitoring
function for online analysis and trouble shoating
= Modular design, easy for maintenance

GRID SUPPORT

- Compliance with standards: IEC 61727, 1EC A2116,

IEC 62271-202, 18C 62271-200, IEC &G07a

Low/High voltage ride through {L/HVRT}

- Active & reactive pawer control and power ramp rate
control



SUNGERIKW

Ciesn power 127 &il

LT

DG ¥ ?
Max: PV input voltage’ E ' 1500 V
Min. PV input voltage / Startup input voltage ’ . BI5V/805V
MPP voltage range . 895 - 1500 V
No. of independent MPP inputs 3 4
No. of DC inputs 15(optior1at: 18/21 i(lputs 20(opl|or|a|: 2428 linputs
negetive grounding) negative greunding)
Max. PV input current 31400 A 4714354
Max. DC short-circuit current 3* 30284 4*3528A

Negative grounding or floating

‘ 3300KVA@4SC. 4400 KVA 8 45 °C
AC output power L. 3390kVA@40°C 4532ikVA @ 40 °C
: o 3795 KVA @ 2.5 % 5060 kVA @ 22.5 °C
Max. inverter output current <. - L 3*160A S ) 41160 A
Max. AC output current” " ST . COAU2A - o 29224
AC voltage range : Co- Lo - 10KV - 35KV

Nominai grid frequency / Grid -frequeh.cy range 50 Hz /45~ 55Hz, 60 Hz / 55 - 65 rgz

H

Harmonic (THD) - ) 7 <3 % (at nominal power) £
Power factor at nominal power / Adjustable power factor . >0.99/0.8 leading - 0.8 lagaing :
Feed-in phases / AC connection - 3/3 .

.:éncY . Ao e ,4,:&?;. L & 5 S
Inverter max. efficiency / Inverter European efficiency 99.0 %/ 98.8 %

ranifors : : AR

Transformer rated power 3300 kKVA 4300 KVA

Transformer max. power 3795 kVA 5060 kva

LV j MV voltage . 0.63kV /{10 - 35) kv

Impedance . . 7% {0~ £ 10 %) @ 3300 kVA 8% (0~ & 10 %) @ 4400 VA

Transformer vector ' ' ’ ’ vl

Transformer cooling type ONAN

Qil type Minerai oil {PCB free) or degradable oil on request
“ ProtéEtioh B Fingt ‘ . '

DC input protection Load break switch + fuse

Inverter output protection Circuit breaker

AC MV output protection Circuit breaker

Surge protection DCType 11/ AC Type il

Grid monltoring / Ground fauit' monitoring ' . Yes / Yes

Insuiation monitoring - Yes

Qverheat protection . . . o Yes

Q at night function

Optional
< General D R

Dimensions (W*H*D) 60158 * 2836 * 2435 mm
Weight 1757 20T
Degree of protection Inverter: IP6S / Others: PS4
Auxiliaty power supply S kVA {optidnal: max. 40 kVA)
Operating ambient temperature range -35 to 60 ¢ {> 45 " derating)
Allowable relative humidity range 0- 100 %
Cooling method Temperature controlleg forced 2ir coling
Max. oypierating altitude 1000 m (standard) 7 > 1000 m {optional)
Display LED indicators, WLAN + WebHM]
Commumication Standard: RS485, Ethernet; Optienal: optical fiber; MPLC
CE, IEC 62108, IEC 61727, [EC 62116, IEC 60068, IEC §1663, IECE2271-202,
Compliance VDE-AR-N 4110:2018, VDE-AR-N 4120:2018, EN $0549-2, UNE 206007-1:2015,

P.0.12.3, UTE £35-712-1:2013
Q at night {Optional}, L/HVRT, active & reactive power control and power

Grig support
ramp rate control

® ﬂ O O 1512023 SungrowPower Supply Co., Ltd. Allrightsreserved. Sublerttochange vathious

ovice. Versin 1€ @«
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PVsyst - Simulation report
Grid-Connected System

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant
Tracking system with backtracking
System power: 15.00 MWp
Gharo - Pakistan

Gharo Solar Limited

-
g3
-1, .
Y A e
GHARD SULAR

Version 7.3.1
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. Project: 15MW GNL Project Central inverter
vy, RER

s éigl Variant: New simulation variant

PVsyst V7.3.1

VCO, Simuiation date;
07/26/24 16:26

with v7.3.1
Project summary
Geographical Site Situation Project settings
Gharo Latitude 24.72 °N Albedo 0.20
Pakistan Longitude 67.57 °E
Altitude 7m
Time zone UTC+5S
Meteo data
Gharo

SolarGIS Monthly aver. , period not spec. - Synthetic

System summary

Grid-Connected System Tracking system with backtracking

Simulation for year no 1

PV Field Orientation Near Shadings
Crientation Tracking algorithm Linear shadings
Tracking plane, horizontal N-S axis Astronomic calculation

Axis azimuth o° Backtracking activated

System information

PV Array Inverters

Nb. of modules 23814 units Nb. of units 3 units

Pnom total 15.00 MWp Pnom total 12.10 MWac
Pnom ratio 1.240

User's needs
Unilimited ioad (grid)

Results summary

Produced Energy 30024191 kWhiyear Specific production 2001 kWhikWp/year Perf. Ratic PR 82.39 %
Apparent energy 31731086 kVAh

Table of contents

Project and results summary

General parameters, PV Array Characteristics, System losses
Near shading definition - Iso-shadings diagram
Main results
Loss diagram
Predef. graphs
P50 - P90 evaluation 10
Single-line diagram 11
CO: Emission Balance _ . . 12

0 e N W N
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PVsyst v7.3.1
VCQ, Simulation date:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

Grid-Connected System
PV Field Orientation

General parameters

Tracking system with backtracking

Orientation Tracking algorithm Backtracking array

Tracking plane, horizontal N-S axis Astronomic calculation Nb. of trackers 322 units

Axis azimuth 0° Backtracking activated Sizes
Tracker Spacing 550 m
Collector width 246 m
Ground Cov. Ratic {(GCR) 44.8 %
Phi min / max. -1+ 55.0 °
Backtracking strategy
Phi limits for BT 4+63.2°
Backtracking pitch 550 m
Backiracking width 247 m

Modeis used

Transposition Perez

Diffuse Perez, Meteonorm

Circumsolar separate

Horizon Near Shadings User's needs

Free Horizon Linear shadings Unlimited load (grid)

Bifacial system

Model 2D Calculation

unlimited trackers

Bifacial model geometry Bifacial model definitions

Tracker Spacing 550 m Ground albedo 0.20

Tracker width 246 m Bifaciality factor 45 %

GCR 44.8 % Rear shading factor 50 %

Axis height above ground 210m Rear mismatch loss 100 %

Shed transparent fraction 0.0 %

Grid injection point

Power factor

Cos(phi} {lagging) 0.950

PV Array Characteristics

Array #1 - PV Array

PV module Inverter

Manufacturer JA Solar Manufacturer Sungrow

Mode! JAMT2D42-630/LB Model SG3300UD

{Cuslom parameters definition) {Custom parameiers definition}

Unit Nom. Power 630 Wp Unit Nomn. Power 3300 kWac

Number of PV modules 5940 units Number of inveriers 1 unit

Nominal {(STG) 3742 kwp Total power 3300 kwac

Modules 220 Strings x 27 In series Operating voltage 895-1500 V

At operating cond. (50°C) Max. power (=>22°C) 3795 kWac

Pmpp 3479 kWp Pnom ratio (DC:AC) 1.13

U mpp 1087 V Power sharing within this inverter

I mpp 3201 A

07/26/24 Page 3/12
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PVsyst V7.3.1
VCO, Simuiation date:
07/26/24 16:26

with v7.3.1

Variant: New simulation variant

Array #2 - Sub-array #2

Project: 15MW GNL Project Central Inverter

PV Array Characteristics

PV module Inverter

Manufacturer JA Solar Manufacturer Sungrow

Model JAMT72D42-630/LB Model SG4400UD
{Custom parameters definition) {Custom parameters definition)

Unit Nom. Power 630 Wp Unit Nom. Power 4400 kWac

Number of PV modules 17874 units Number of inverters 2 units

Nominal (STC) 11.26 MWp Total power 8800 kWwac

Modules 662 Strings x 27 In series Operating voltage 895-1500 V

At operating cond. (50°C) Max. power (=>22°C} 5060 kWac

Pmpp 10.47 MWp Pnom ratio (DC:AC) 1.28

U mpp 1087 V Power sharing within this inverter

i mpp 9632 A

Total PV power Total inverter power

Nominal (STC) 15003 kWp Total power 12100 kwac

Total 23814 modules Number of inverters 3 units

Moduie area 66568 m? Pnom ratio 1.24

Array Soiling Losses

Thermal Loss factor

Array losses

LID - Light Induced Degradation

Loss Fraction

1.5 % at STC Loss Fraction

Loss Fraction 3.0% Module temperature according to irradiance Loss Fraction 1.0 %
Uc {const) 29.0 Wim?K
Uv (wind) 0.0 Wm2K/im/s
Module Quality Loss Module mismatch losses Strings Mismatch loss
Loss Fraction 0.7 % Loss Fraction 0.7 % at MPP Loss Fraction 0.4 %
Module average degradation IAM Joss factor
Year no LI ASHRAE Param.: IAM = 1 - bo (1/cosi -1)
Loss factor 2 %lyear bo Param. 0.07
Mismatch due to degradation
Imp RMS dispersion 0.4 %lyear
Vmp RMS dispersion 0.4 %lyear
DC wiring losses
Global wiring resistance 1.4 mQ
Loss Fraction 1.5 % at STC
Array #1 - PV Array Array #2 - Sub-array #2
Global array res. 5.6 mQ Globat array res. 1.9 mQ

1.5 % al STC

Unavailability of the system
Time fraction 0.8 %
2.9 days,
5 periods

System losses

Auxiliaries loss
constant (fans)
0.0 kW from Power thresh.

42.0 kxw

07/26/24
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Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1
VCO, Simulation date:
07/26/24 16:26

with v7.3.1

AC wiring losses

Inv. output line up to MV transfo

Inverier voltage 630 Vac tri
Loss Fraction 0.40 % at STC
Inverters: SG3300UD, SG4400UD

Wire section (3 Inv.) Copper 3 x 3 x 2500 mm?
Average wires length 68 m

MV line up to Injection

MV Voltage 11 kV
Average each inverter

Wires Alu 3 x 300 mm?
Length 1300 m

1.oss Fraction 0.61 % at STC

AC losses in transformers

MV transfo

Medium voltage 11 kv )

One transfo parameters Operating losses at STC (full system)

Nominal power at STC 4.91 MVA Nb. identical MV transfos 3

Iron Loss (24/24 Connexion) 8.54 kVA Nominal power at STC 14.73 MVA
Iron loss fraction 0.17 % at STC Iron loss (24/24 Connexion) 25.63 kVA
Copper loss 57.01 kvA Copper loss 171.04 kVA
Copper loss fraction 1.16 % at STC

Coils equivalent resistance 3x0.84 mQ

07/26/24 Page 5/12



Project: 15MW GNL Project Central Inverter

h :::l Variant: New simutation variant

PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16:26

with v7.3.1
Near shadings parameter
Perspective of the PV-field and surrounding shading scene
Zenith East
North
West South
Iso-shadings diagram
Orientation #1
H
Azimuth [*]
07/26/24
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Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16:26

with v7.3.1

Main results

System Production

Produced Energy

30024191 kVAhtyear

Apparent energy 31731086 kVAh/year

Normalized productions (per installed kWp)

12 T T T T T T T T T T

Ls: Systern Loss {inverter, ...} 0.3 kWhiWpiday

B . Lc: Collection Loss (PV-array losses) 0.87 kWhkWpiday
10

or (KW Wpiday |

Normalized Lnaigy

i: Produced useful energy (inverter output) 548 kwhiKwp/day

Specific production

Performance Ratio PR

2001 kWh/kWplyear

82.39 %

Performance Ratio PR

Perlormance Rasio M2

— T T T Tt T T T
Bl F~: Peromance Ratio (¥f/vr): 0.824

Jan Feb Mar Apr May Jun  Jul Aug Sep Ocl Nov Dsc Feb Mar Apr Mey Jun Jul Auwg Sep Ocl  Nov
Balances and main results
GlobHor DiffHor T_Amb Globlnc GlobEff EArray ]| E_Grid PR i
i KWhim? kwh/m? °C Kwhim? kWh/m? KWh 1 kwh ratio
January 137.2 52.0 18.10 173.6 180.3 2306758 2210800 0.849 :
February 150.3 54.3 22.00 188.5 175.8 2483845 2381232 0.842
March 196.9 72.8 26.10 2474 2321 3213291 3079572 0.831 E
April 2127 83.3 28.20 261.5 248.8 3366047 3126050 0.797 t
May 218.4 100.7 30.80 262.8 247.5 3395278 3257077 0.826 ‘
June 186.7 102.6 31.50 215.2 2015 2792791 2680856 0.830
July 148.1 101.2 30.20 164.7 152.4 2150412 2060213 0.834 |
August 1438 84.8 29.10 160.1 148.4 2094962 2003727 0.834 ‘
September 166.3 839 29.20 201.4 l 188.2 2626230 2354973 0779 r
October 1726 65.8 29.00 216.0 201.8 2790303 2677152 0.826 ‘
November 139.5 54.3 25.20 1759 162.7 2295177 2202408 0.835 '
December 129.6 48.0 20.39 162.1 1491 2143484 1890333 0.819 E
Year 2001.9 914.7 26.84 24239 2266.6 31658679 300241891 0.824 |
I
Legends
GlebHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal difiuse irradiation E_Grid Energy injecied inlo grid
T_Amb Ambient Temperature PR Performance Ratio
Globlnc Globa! incident in coll. plane
GlobEff Effeclive Global, corr. for IAM and shadings
07/28/24
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PVsyst ¥7.3.1

VCO, Simulation date:

07/26/24 16:26
with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

2002 kWh/m?

2267 kWhim? * 66568 m? coll.

Loss diagram

+21.3%

-2.11%
-2.00%
-3.00%
LA +0.29%

Bifacial

-80.00% (0.20 G

-84 83%

+19.08%
+0.00%

-5.00%
7.33%

efficiency at STC = 22.59%

35216596 kWh

31662896 kWh

31206462 kWh

30024191 kWh

10266926 kVARN
31731086 kVAh

-1.01%
+0.40%

-6.51%
+0.70%

-1.00%
-1.10%
-0.71%
-1.15%

-1.40%
N -0.01%
™ 0.00%
™ 0.00%
N 0.00%
™ 0.00%
N -0.02%

N -0.58%

N -0.25%

-1.53%
-0.39%
-1.09%

Global incident on ground
936 kWh/m? on 148528 m?

Global horizontal irradiation
Global incident in coll. plane

Near Shadings: irradiance loss
IAM factor on global

Soiling loss factor
Ground reflection on front side

nd. albedo)
Ground reflection loss

View Faclor for rear side

Sky diffuse on the rear side

Beam effective on the rear side

Shadings loss on rear side

Global Irradiance on rear side {166 kWh/m?)
Effective irradiation on colilectors

PV conversion, Bifaciality factor = 0.45

Array nominal energy {at STG effic.)
Module Degradation Loss ( for year #1)
PV loss due to irradiance level

PV loss due to temperature
Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings
Mismatch for back irradiance

Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due te max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due 1o voltage threshold
Night consumption

Available Energy at inverter Output

Auxiliaries (fans, other)

AC ohmic loss

Medium voltage transfo loss

MV line ohmic loss

System unavailability

Active Energy injected into grid

Reactive energy to the grid: Aver. cos(phi) = 0.948

Apparent energy to the grid

07/26/24
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PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16.26

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

with v7.3.1
Predef. graphs
Daily input/iOutput diagram
120 r -T . 1 . T T T )
i Values from 01/01 to 12/31 & i
100 |- -
= s i
S
2 8of~ -
2 °
2, - ]
o
= B0 —
oh
=t 5 i
E o
- o
[3]
.U - ° 3
g ®
- o
@ 20 o -
Q o
[=4 | [} -
i
o ° .
20 . ] ; L . ] . | 2
2 4 6 8 10
Global incident in coll. plane [kWh/m?day)
System Output Power Distribution
800 ' T T ' T T - . T T T y
- - Values from 01/01 to 12/31 E
2 700 -
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“5 B00}- .
3 8 _
©
2 so0f- _
‘3 !
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Project: 15MW GNL Project Central Inverter

“is Variant: New simulation variant

N
PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16:26

with v7.3.1
Meteo data
Source  SolarGIS Monthly aver. , period not spec.
Kind Naot defined
Year-to-year variability(Variance) -1.0 %

Specified Deviation

Global variability (metec + system)

P50 - P90 evaluation

Simulation and parameters uncertainties

PV module modelling/parameters 1.0 %
Inverter efficiency uncertainty 0.5 %
Soiling and mismatch uncertainties 1.0 %
Degradation uncertainty 10%

Annual production probability

Variability {(Quadratic sum) 21 % Variability 0.62 GWh
P50 30.02 GWh
Pac 29.23 GWh
P75 29.61 GWh
Probability distribution
Ovso | ¥ T ] Ls T L T t T I T 1 L} 1 T T Kl Al I T L) T T I L] T T ITT L T F T b L T T E
045 ;
[ P30 = 30.02 GWh ]
0.40 |~ I_GnE simul = 50,02 vy -]
035F =
P75 = 22.61 GWh
0.30F 3
=] " ]
E - -
& [ ;
020 i
! P90 = 29.23 GWh ]
3 g
015 3
g ]
0104 ]
0.05|- 3
: :
0.00 — P B P S SV TP RSP ST ST S S
28.0 285 29.0 295 30.0 30.5 31.0 31.5 320
E_Grid system produclion GWh
07/26/24 Page 10/12
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ingle-line diagram
i J
— PVsyst v7.3.1 B
VCO, Simulation date:
07/26/24 16:26
12 with v7.3.1 12
i1 11
" 10

)

1300. m
11 kV kwh

MV transformer

L

) D 203.0m
'.'.'.'.'.'.'.'.'.'f AC

7 x JAM72D42-630/LB Inverter 1 (3300 kVA)
220 Strings

{id_Z_1'-.'-.'-:-:-.'-:-.'-:-.'-f114:,1__| Jic

27 x JAM72D42-630/LB Inverter 2 (4400 kVA)
331 Strings

IZ]?-:-:-:-:-:-:-:-:{E b/

27 x JAM72D42-630/LB Inverter 2 (4400 kVA)
331 Strings

Injection point

10m

1.0m

PV module  JAM72D42-630/LB

Inverter 1 SG3300UD

Inverter 2 SG4400UD

String 27 x JAM72D42-630/LB
15MW GNL Project Central Inver

ter

VCO : New simulation variant

07/26/24
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Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1
VCO, Simulation date:
07/26/24 16:26

with v7.3.1
CO: Emission Balance
Total: 318489.9 1CO. '
Generated emissions Saved CO: Emission vs. Time
Total: 29280.31 tCO-
Source: Detailed calculation from table below:
i 350000 peemem =TT T T
Replaced Emissions F ] 1 T T ]
Total: 400823.0 tCO= 300000 :_ "E
System production: ' 30024.18 MWh/yr - 7]
Grid Lifecycle Emissions: 445 gCO/kWh 250000 - =
Source: IEA List — 3 ]
Country: Pakistan e 200000 2 E
Lifetime: 30 years 150000 - 3
Annual degradation: 1.0 % E » ]
& 100000 F -
50000 - =
0 / ]
wsoooo b Lo e b e s ]
0 5 10 15 20 25 30
Year
System Lifecycle Emissions Details
ltem J LCE ‘ Quantity Subtotal
' [kgCO:]
Moduies 1686 kgCO2/kWp 15241 kWp 25689156
Supports 2.97 kgCO2/kg 1209600 kg 3590274
Inverters 284 kgCO2/ 37.0 10880

07/26/24 Page 12/12



'_15 MWp Gharo Newgen Solar Project
Deh Ghalrabad Mirpur Sakro, District Thatta, Smdh
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Project Background

Gharo Newgen (Private) Limited (the “Company”} is a special purpose company for the development
of a 15MWp solar power plant. This plant will be strategically located in the licensed service territory
of K-Electric Limited (the “K-Electric”) which is a privately-owned power utility in Pakistan. K-Electric
is solely responsible for provision of electricity to Karachi and its adjoining areas. The Company’s
initiative aligns with K-Electric's objective to diversify their generation mix and ensure the provision
of cost-effective electricity to their end-consumers. The proposed solar project will be connected to
the Gharo Grid Station in Gharo, District Thatta and will operate at an 11kV voitage. Their efforts will
further support K-Electric's ongoing endeavors to provide sustainable and affordable power supply
to their valued customers.

The project sponsors have a robust track record in the development, engineering, procurement, and
construction (EPC), as well as operation and maintenance (O&M), of approximately 200 MW of
installed projects. These projects encompass solar and biomass technologies within the country. The
key sponsors’ and CEQ’s profiles are as following: The key sponsors’ and CEQ’s profiles are as
following:

Rana Nasim Ahmed

Mr. Rana Nasim Ahmed is the main sponsor of the Company and will retain @ minimum of
51% sharehglding in the Company. He is also the main sponsor of Harappa Solar (Private)
Limited, an 18 MWp solar project commissioned in October 2017, Harappa Solar was the first
private sector solar power producer in Pakistan and pioneered the use of a single-axis
tracking system in the country. Additionally, Mr. Ahmed is the main sponsor of Gharo Solar
Limited, a 50 MWp solar project established in December 2019. Gharo Solar was the first
power project in Pakistan with hifacial modules and the first within the K-Electric network to
to be financed with a foreign development finance institution (DF}).

He also has mincrity shareholding in a listed sugar sector conglomerate in Pakistan. Mr.
Ahmed has vastindustrial experience of more than two decades of managing four sugar mills
to the highest international standards. He has spearheaded high-pressure cogeneration in
the sugar industry by leading the development, construction, and operations of the first-ever
2 x 26.5 MW (53 MW total) bagasse-based IPPs set up in 2014. These 53 MW biomass
projects and two of the four sugar mills were set up as Greenfield ventures on expedited
timelines in self-EPC mode with multiple contractors, suppliers and consultants managed by
Mr. Ahmed.

Moreover, he has over fifteen years of experience managing equipment procurement and
installation and leading commercial and cperation and maintenance (“O&M”) matters of 70
MW low-pressure, biomass and solar power plants. Mr. Ahmed obtained his master's degree
(with distinction) from the University of the Punjab and his MBA from Saint Louis University,
USA.
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2.1

Rana Uzair Nasim

Mr. Nasim is the CEQ of Gharo Newgen (Private) Limited. He has successfully led and
managed solar, biomass and small hydro projects with capex of over USD 150 million. He is
also serving as the CEQ of Gharo Solar Limited and Harappa Solar (Pvt) Limited since their
inception and is the primary point of contact for varicus stakeholders inciuding local and
foreign shareholders / lenders, regulatory and public-sector agencies, power purchasers,
suppliers, and contractors.

He has first-hand experience of Greenfield project conceptualization and execution and has
worked across different areas including design, policy and tariff development, tendering,
financing, insurance, negotiation of project concession documents etc. He has also
contributed to several important policy and regulatory developments in the broader
renewable energy sector in Pakistan.

Mr. Nasim previcusly worked as a2 management consultant in New York with Gliver Wyman
and Dalberg Global Deveiopment Advisors. He holds a BA in Economics and an MS in
Management Science & Engineering from Stanford University, California, USA.

Power Market
Structure of Power Scctor in Pakistan

Historically, the power sector in Pakistan has been owned and operated by government
entities, primarily the Water and Power Development Authority {“WAPDA") until the drive
to unbundle started in the early 1990s. Since then, the sector has evolved much with private
sector involvement primarily in generation and more recently on the model of a fully
vertically integrated utility company. The generation, transmission, distribution and retail
supply of electricity in Pakistan is presently undertaken by a number of public and private
sector entities comprising of one (1) national transmission company; ten (10) regional public
sector-owned distribution companies; four {4) public sector thermal generation companies;
one (1) public sector hydropower generation company and many Independent Power
Producers. These entities enable the supply of power to the entire country except for
Karachi. The metropolitan city of Karachi and some of its surrounding areas are supplied
power by K-Electric, which is the only vertically integrated utility owned by the private sector
responsible for the generation, transmission and distribution of electricity in its region.

Moreover, CPPA, previously residing within NTDC, has been converted into & legal,

independent body acting as a central counterparty to power purchase transactions. The
present form of the power structure in Pakistan is presented below:
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2.2

Electricity Generation

In July 2023, power generation in Pakistan reached 14,839 GWh (19,945MW}, showing a
4.9% increase from the previous year. This was a significant improvement from July 2022,
when power generation was at 14,151 GWh (19,020MW). The rise in power generation was
mainly due to a higher contribution from Re-gasified Liguid Natural Gas (RLNG) of 37.7%,
followed by coal with 21%, and hydel with 11%.

Pakistan Power Generation Capacity

As on 30th

June 2018 2019 2020 2021 2022 2023
Thermal 24,021 25,670 25,244 25,098 24,010 26,983
Hydropower 8,713 9,761 9,861 9,915 10,452 10,593
Nuclear 1,467 1,467 1,467 2,612 3,345 3,575
Renewables 1,779 2,247 2,147 2,147 2,725 2,588
Total 35,980 39,145 38,719 39,772 40,532 43,749

All figures in MW, Source: NEPRA State of Industry Report, 2023

The primary source of electricity generation in July 2023 was hydel, making up 37.2% of the
power mix and surpassing al! other sources. RLNG followed closely with 19.7% of the overall
generation, while coal accounted for 14.7% of the power share. Nuclear energy contributed
14.2% of the total energy mix, while wind, solar, and bagasse generation made up 3.7%,
0.5%, and 0.3% respectively. Electrical energy generated in recent years by fuel type is
presented in the table below:

Pakistan Energy Generation by Source

’ '_ . 0 3 018-19 019-20 020 0 0
Thermal 92,012 89,402 80,826 88,678 | 93,270 71,500
% Share 68.87% 65.24% 60.21% 61.76% 0.00% 52.09%
Hydel 28,069 33,096 38,699 38,800 35,546 35,274
% Share 21.01% 24.15% 28.83% 27.02% 23.07% 25.56%
Nuclear 9,050 9,136 9,898 11,090 | 18,294 24,055
% Share 6.77% 6.67% 7.37% 7.72% . 11.87% 17.43%
i AILn?portm_‘_ 555 487__7 o 5314“; 498 L _5 14 479
% Share 0.42% | 036% | 0.38% | 035% | 033% | 035%
LRenewables 3,907 4,918 4,305 4,522 6,432 6,321
t % Share 2.92% 3.59% 3.21% 3.15% 4.18% 4.58%
i Total 133,593 137,039 134,242 143,588 | 154,056 138,029
All figures in GWh; Source: NEPRA State of Industry Report, 2023

Pakistan is actively transitioning to cleaner energy, emphasizing nuclear power, renewables,
and solar energy. With over 50 years of nuclear power experience and six plants producing
3,500 MW {12% of total power), the country seeks to reduce reliance on thermal fossil fuels
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(61% of power generation). Global support for nuclear energy, termed a "Nuclear
Resurgence," aligns with Pakistan's capacity.

Policies like the National Power Policy 2013, Power Generation Policy 2015, Alternative and
Renewable Energy Policy 2019, and National Electricity Policy 2021 outline a roadmap for
clean energy investments, including solar. These policies aim to cut dependence on imported
fuels, fostering public-private partnerships. Pakistan's commitment to clean energy signifies
a strategic move towards a more sustainable and environmentally friendly power sector.
Thermal generation breakdown in the country in recent years is given in the table below:

Pakistan Energy Generation by Source (Thermal Fuel Mix)

2017- 2018- 2019- 2020- 2021- 2022-

18 19 20 21 22 23
Gas + RLNG 50,842 | 58,824 | 46,950 | 49,678 | 47,488 | 41,834
0,
% share of thermal 55.25% | 65.80% | 58.09% @ 56.02% | 50.91% | 58.18%
generation
FO + HSD 28,947 | 13,854 | 7,909 | 10,998 | 18,722 | 8,094
g h
% share of thermal 31.46% | 15.50% | 9.79% | 12.40% | 20.07% | 11.26%
generation
Coal 12,225 | 16,725 | 25966 | 28,001 | 27,060 | 21,972
% sh
% share of thermal 13.29% | 18.71% | 32.13% | 31.58% | 29.01% | 30.56%
generﬂtlon -
Total 92,014 | 89,403 | 80,825 | 88,677 | 93,270 | 71,900

All figures in GWh; Source: PSS/NTDC/KE

Due to this skewed energy mix, it has now become imperative upon the power sector in
Pakistan to move towards generation technologies that are sustainable and rely on
indigenous resources.

Demand and Supply of Electricity

In Pakistan, since 2020, there has been a positive trend in the overall supply of electricity.
The country has been able to achieve a surplus supply which peaked in 2023 at a surplus of
6,097 MWh.

However, if we dig deep and specifically review the performance of electricity suppliers
within KE’s network, there is still a shortfall that is appearing. Moreover, it is expected to
remain at the same level in the next year as well. The following tables highlights KE’s historic
demand and supply gap and projected figures for the near future:

Historical Power Supply and Demand in NTDC system

H » + ) )
N 2019 24,565 25,627 {1,062)
2020 27,780 26,252 1,528

2021 27,819 28,253 (434)
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2022 27,748 24,564 3,184
2023 30,574 23,679 6,895

All figures in MW, Source: NEPRA State of Industry Report, 2023

Projected Power Supply and Demand in NTDC System

Planned
Proj Peak . .
Generation rojected Pea Surplus/{Deficit)
- Demand

Capability ‘
2024 33,953 27,302 6,651
2025 38,854 29,675 ' 9,179
2026 40,595 31,227 9,368
2027 41,865 32,753 9,112
2028 43,180 34,438 8,742

All figures in MW; Source: NEPRA State of industry Report, 2023

Historical Power Supply and Demand of K-Electric System

c:;:;:::i:;:: Peak Demand Surplus/(Deficit)
2019 3,196 3,530 (334)
2020 3,202 3,604 (402)
2021 3,424 3,604 (180)
2022 3,383 3,670 (287)
2023 3,409 3,654 (245)

All figures in MW, Source: NEPRA State of Industry Report, 2023

Projected Power Supply and Demand in K-Electric System

Planned Projected Peak "

Generation ) Surplus/(Deficit)

ere Demand ‘
Capability : , ]
2024 3,678 3,879 (201} '
2025 4,377 4,070 307 |
2026 4,426 4,252 174
2027 4,857 4,367 490 i

2.4 Key Organizations
2.4.1 National Electric Power Regulatory Authority (“NEPRA”)

NEPRA Act, Rules & Regulations

NEPRA, the National Electric Power Regulatory Authority, plays a vital role in regulating the
power sector. it is responsible for granting licenses, determining tariffs, monitoring
compliance with quality standards, and resolving consumer complaints. NEPRA exercises its
powers under the NEPRA Act, Rules, and Regulations, and reviews its own decisions to
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ensure fair and informed decision-making. Through meticulous scrutiny and engagement
with stakeholders, including consumers, NEPRA gathers valuable data and insights for well-
informed decision-making in the public interest.

K-Electric (“KE")

KE is a privately-owned power utility which is solely responsible for provision of electricity to Karachi
and its adjoining areas. Since privatization, KE has made continued investments in generation
capacity, improving its fleet efficiency, and launching transmission and distribution enhancement
programs.KE produces electricity from its own generation units with an instalied capacity of 2,817
MW, and in addition, has arrangements with external power producers for around 1,668 MW which
includes 1,100 MW from the National Grid.As of June 2023, KE has an installed capacity of 4,485 MW
which is primarily dependent on imported RENG, RFO and coal. Approximately, 98% of KE’s energy
requirements are met by thermal plants whereas its renewable energy share only stands at 2%. As
a result, KE and its customers are facing the chalienge of rising fuel prices due to the global increase
in fuel prices and significant rupee devaluation. Due to the significant growth in Karachi’'s population
and setting up of special economic zones and industrial parks, it is anticipated that KE's power
demand has reached around 4,168 MW. To meet the increasing demand and rationalize its
generation cost, KE plans to induct approximately 673 MW renewable plants by FY 2026 as per KE
PAP. The planned projects will help KE to diversify its fuel mix benefiting consumers and the economy
at large.

Applicable Framework & Policy

The Company intends to seil power to KE pursuant to Regulation 30 of the NEPRA (Electric
Power Procurement} Regulations, 2022. Subsequently, the Company has successfully
negotiated with K-Electric. As a result, KE had included the Project in its Power Acquisition
Programme for FY 2024 — 2030 (“PAP”} which have been approved by the Authority vide its
order having reference no. NEPRA/R/Advisor{CTBCM)/LAS-22/PAP{K.E)/7271-75 dated May
17, 2024.

Solar Power
Solar PV Power Generation

As of 2024, Pakistan is making significant developments in its energy sector by prioritizing
solar power. The country is advancing its solar energy initiatives with an ambitious pian
aimed at deploying 9 GW of solar power by 2030. This plan includes 6 GW from large-scale
projects, 2 GW from medium-scale projects, and 1 GW from rooftop solar installations.
Currently, Pakistan’s total installed electricity capacity stands at 42,131 MW, with renewable
sources contributing 6.8% of this capacity. This shift reflects a strategic emphasis on
developing indigenous and renewable energy resources,

As of 2024, global solar photovoltaic {PV) capacity has continued to expand significantly. The
total cumulative capacity has now exceeded 1,300 gigawatts (1.3 terawatts), up from 1,177
gigawatts in 2022. This growth reflects a consistent annual addition of around 250 gigawatts
of new capacity, with 2023 and 2024 both seeing substantial contributions to this increase.
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China remains the dominant player in the solar PV market, leading with a cumulative
capacity of over 350 gigawatts, while the United States follows with approximately 140
gigawatts. Regions like Chile and Honduras continue to stand out for their high percentage
of electricity consumption covered by sclar power, driven by ongoing investments and
supportive policies. The sector has also benefited from technological advancements,
including improved efficiency of photovoltaic cells, the introduction of bifacial panels, and
better energy storage solutions, all contributing to the growth and effectiveness of solar
power woridwide.

Project Site and Location

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District
Thatta, Sindh approximately 6 km along the Sindh Coastal Highway and then approximately
1.25 km via connecting road from the Highway. The Site is about 55 km away from lJinnah
International Airport, Karachi.

Site Coordinates:

The site coordinates are as follow:

Latitude (North) Longitude {East)
24°42'58.0"N 67°34'09.5"E

Plant Type and Technology

Technology Overview

It is proposed to install a 15 MWp solar power plant with 12 MWac on-grid inverters. The
Project shall be interconnected with the KE network through an 11kV transmission line. A
conceptual diagram is provided below:
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Figure 1 - Conceptual diagram of Technology used.
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The final selection of the equipment shall be based on detailed technical and financial
feasibility. The following sections give an overview of the technical scheme and key
components of the Project.

Solar PV Modules

Solar PV modules shall be used to harness solar energy and canvert it to electric power. The
PV modules shall be connected in series to form a string and then multiple strings shall feed
to String Combiner Box.

At present, Mono Crystalline Bifacial Technology is prevalent market technology, however
the Company shall evaluate all bankable technological options available in the market. The
final selection shall be based on the best yield and the lowest cast of electricity.

Mounting Structure

The PV modules shall be installed on a horizontal single axis tracking system which shall have
a built-in algorithm to track the sun. The aim is an optimized positioning of the module
surface to the sun during the day and ultimately, increase the total solar irradiation onto the
module surface. The tracking system shall be ground mounted and pile-type foundations
shall be used for the purpose.

Inverters

The PV modules shall generate DC power, which shall be converted to AC power through
inverters. Since the Project shal!l feed electricity to the grid and therefore, on-grid type
inverters shall be installed at the plant. Apart from simple AC/DC conversion, the inverter
shall also condition the power and make electricity compliant with the grid code
reqguirement.

Inverter Transformers

A simple yet highly efficient and integral component not only on sclar farms but in general,
all transmission and distribution networks are transformers. The transformer shall take the
output from the inverters and step-up the power to 11kV voltage. The higher voltage
enables electricity to be transmitted economically over large distances with minimum loss
of energy.

Cables

AC/DC cables are the means of transportation of electricity from one point to another, for
example, from string combiner boxes to inverters and then to inverter transformers and
finally to 11kV substation. During the transfer of electricity, the {osses are unavoidable,
however sufficient sizing and consideration shall reduce the losses. Further, the conversion
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of electricity to high voltage i.e., 11kV /low current by transformers shall alsc help in loss
reduction

11KV Substation

This is the grid connection interface, where the electric power shall be collected and
exported to the grid network. The substation shall primarily consist of 11kV switchgear,
control / protection system and AC/DC aux power system etc.

Monitoring

Monitoring of grid-connected solar power plants shall be conducted locally as well as
remately through the internet. An expert control room shall be established at the plant
which shall enable the operator to real-time monitoring of the solar plant. The monitoring
shall be performed 24/7 and shall pinpoint faults in individual components causing
production loss.

General Design

Solar PV plants can be designed for any capacity right from a fraction of kW rating for roof
top installation to hundreds of MW capacity for ground mounted plants by repeating
modular blocks. The schematic below depicts the typical configuration of a utility-scale solar
plant.

Major components of utility-scale systems are:

e Solar Modules / Panels

e Module Mounting Structures (fixed or tracking)

e Solar Inverters

e Balance of Systems (BoS) comprising of

o DC Cables
String Combiner Boxes
AC Cables
Transformers
HT Panels / RMU units
SCADA & Monitoring System
Earthing system
{llumination system
Module cleaning system
o  AC/ Ventilation System for inverter rooms
e Civil works including foundations, inverter rooms, leveling, grading, fencing,
elc.

¢ 0 0O ¢ 0 0 0 0

e Power evacuation systems include step-up transformers, switchyard, tariff
metering arrangement, etc.
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The scheme proposed for evacuation of power from the Gharo Newgen to KE grid comprises
11 kV circuits.

In the Photovoltaic category, PV panels without concentrators are widely used. These
panels are either with fixed tilt or manual seasona!l tilt or single axis / dual axis tracking
arrangements. Fixed tilt arrangements are in the majority; however, single axis trackers are
also gaining in popularity due to the gain in generation over fixed tilt systems.

In PV plants, two broad types of panels are used:

* (Mono crystaliine) bifacial panels, which will have celis in series/parallel assembled in
each module / panel.

¢ Thin film panels, made by depositing extremely thin layers of photosensitive materials
in hano-micrometer range on a substrate (mostly glass). Amorphous Silicon {a-Ci} /
micromorph silicon (A-Si/uC-5i), Cadmium Telluride (CdTe), Cadmium Indium Selenide
(CIS) / Cadmium Indium Gallium Selenide (CIGS) are different types in thin film

technology.
N-Type
Mono Crystalline
Mono S
- Crystalline
. Crystalline . P—Type Mono
Silicon Cells - Poty/Mat Perc
| Crystalline
Amorphous
Thin Film Silicon  {—
Thin Film Cells Mico-Crystalline
CIS/CIGS
CdTe

s Bifacial modules represent a promising technology for increasing PV system’s lifetime
generated electricity. Their core innovation is the ability to capture and utilize light
from both sides of the modules.

Design and Specifications of the Plant

it is proposed to install 15MWp capacity Solar PV plant with Bifacial solar PV modules
with single axis trackers and central inverters. The tracker will be with tilt angle +/- 55
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6.2

6.2.1

Deg. Generated power shall be stepped-up to 11kV through inverter transformers and
then connecting the output te KE Grid, as shown in the attached Single Line Diagram.

PV Modules

Itis proposed to consider an average of 630Wp Mono Crystalline bifacial modules, from
Tier-1 PV module manufacturers (Longi Solar or JA Solar or equivalent). The modules shall
be protected by high transmission tempered glass covered on both sides with anodized
aluminum alloy frames. Serially connected cells shall be terminated to IP65 junction
boxes at bottom with 4 and 6 sq.mm multi-strand copper cables. Positive & Negative
terminals shall be terminated with MC4 connectors, for making module interconnections.

Design Parameters:

Typical parameters of the modules (Based on JA Solar technical data sheet):

Electrical Parameters JAMT72D42-630/18

Maximum Power (Pmax) 630 Watt
Module Type Mono Crystalline, Bifacial
Module Efficiency 22.5%
Maximum Power Current {Imp) 14.35A -
Maximum Power Voltage (Vmp) 43.9v
Short Circuit Current (isc) 15.21A
Open Circuit Voltage (Voc) z 52.47V
Operating Temperature } -40°Cto + 85 °C

Solar Inverters and Auxiliaries
Solar Inverters

Sclar inverters represent critical equipment in the Solar PV plant, as the reliability and
performance of the inverters greatly influences the overall plant generation. It is
proposed to use 3 Central inverters, out of three (3} central inverter two (2} Inverters
have & nominal rated capacity of 4.4MW and One (1) inverter have a rated capacity of
3.3MW. Negative earthing in inverters & Anti-PID kits shall be planned to counter PID
effect for the modules. Inverters are expected to be from Sungrow or equivalent and shall
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meet the performance requirements stipulated in the national Grid Ccde for Solar Power
Plants and requirements of K-Electric.

Parameters (typical) of the proposed inverter:

Input {DC)
Description Data
Max. DC power 3.3MW, 4.4MW
Max. input voltage 1500V
MPP voltage range for nominal power 895V - 1500V
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Description
Rated normal power

Output (AC)

3399 kVA @ 40 °C, 4532kVA @ 40°C

Nominal AC voltage

3/PE, 630V

AC frequency / range

45-55 Hz

Max. output current

219.24,292.2A

6.2.2 PV DCCabling

The modules will be connected with DC cables, in series & parallel combinations and
hooked-up to inverters. A total of 882 strings (27modules per string) shall be connected
with the inverters of capacity 12MWw,

6.2.3 Inverter Transformers

it is proposed to use twin secondary oil filled transformers for stepping up the power
generated from PV system, by connecting one LT panel per Primary. The transformers
intended for connecting to the Solar Inverters shall confirm to IEC:60076. The
transformers will be as per the following specification:

Parameter Data . '

Number of transformers and rating 2 Nos. of 4.4 MVA & 1 Nos. of 3.3MVA
Cooling ONAN

Ratio 11/0.63-0.63 kV

Transformer Vector Dyl1

Impedance 7%, 8%

6.2.4 HT Panels

[t is proposed to provide 11 kV Main Switchgear at Plant Main Control building and One
(1) RMU near the inverter station which will connect two (2) inverter transformers while
the 2" RMU panel wil} be coupled with MV Switch Gear Total, three (3) no’s of outdoor
inverter stations are planned with ocutdoor 11kV two RMU panels which will be connected
to the main 11kV switchboard in control room. Brief parameters of 11 kV switchboards
shall be as given below:

Parameter

Rated Voltage 11 kV, 3 Phase, 50 Hz
Maximum Voltage 12 kV

Power frequency Voltage 28 kV rms

Impulse withstand Voltage 75 kV peak

Short time rating 26.2 kA for 3 Sec
Maximum bus bar temperature 85 Deg. C

6.2.5 Power Evacuation System
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6.3

6.4

6.5

6.6

6.7

Power evacuation to the Nationaf grid through plant metering yard shall be planned, by
providing cutgoing feeders from the main 11 kV bus bar.

Monitoring System and SCADA

Monitoring of system operation parameters shall be arranged locally and also from
remote locations through internet. Weather monitoring station, for irradiance, DHI
measurement, wind velocity & ambient temperature, String currents, Inverter
Parameters, Transformer protections and temperature, HT Panel parameters, Export &
import {auxiliary) energy and Perimeter Security through CCTVs & alert systems are
hooked-up to SCADA system. Also, there will be a separate PLC based SCADA system for
monitoring/controlling tracker system.

Module Cleaning System

Module cleaning system shall be envisaged for spraying the soft water over the modules
manually by providing storage tanks, water pumps, high pressure piping network &
valves. This cleaning process is to be carried out pericdically depending upon the
intensity of dust deposition over the PV modules. As an alternative, automated cleaning
system shall also be evaluated and considered depending on techno commercial viability.

A/C and Ventilation System

Suitable Air Conditioning or Ventilation (Wet or Dry pressurized) system shall be
envisaged for the Inverter & control rooms.

Water Source

The raw water for the plant is required for meeting the module cleaning requirements
(after treatment, if required) will be drawn from Bore wells.

Civil and Structural Works

The proposed single axis tracker will have 1 module stacked vertically in portrait
orientation, one string comprising 27 modules connected in series (individual tracker
dimension will be 93.14m x2.4 m) and distance between trackers will be 5.5 Mtrs (Ground
Coverage Ratio, GCR of 44.8 %). The Tracker will be with tilt angle of +/- 55 Deg.

Main columns of these tracker steel panel tables will be with galvanized MS hot rolled
sections / Gl cold formed sections / Magnelis or equivalent, while the rafters cross bracing
& purlins will be with G cold formed sections / galvanized / Magnelis steel tubes or
equivalent. Structural materials foundation bolts, fastening bolts, screws, nuts, washers
shall conform to the relevant International Standards. All mild steel members (inner &
outer surface area) will be electro galvanizing/hot dip galvanizing and will be further
painted to meet the corrosion category of C5.
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6.8

6.8.1

6.8.2

Firefighting System

The function of fire-fighting system is to supply water to the main risk areas of the solar
power plant.

The fire protection system is required for early detection, containment and suppression
of fires. A comprehensive fire protection system shall be provided to meet the above
objective and all statutory and insurance requirements of the National Fire Protection
Association (NFPA).

The fire-fighting system shall consist of the following:
Portable Fire Extinguishers

Dry Chemical Powder, CO; and foam-type extinguisher system shall be provided. The
equipment shall be designed as per NFPA 10.

Fire Alarm & Detection System

Fire detection system for the solar power plant will provide early detection of fire and
raise alarm. A comprehensive fire protection system shall be planned to meet the above
objective and meet all statutory and insurance requirements of the National Fire
Protection Association (NFPA). A multitude of systems will be provided to combat various
types of fires in different areas of the plant and all such systems for various areas shall
form a part of a centralized protection system for the entire plant. Fire alarm system
detection system shall be provided in following areas:

. Firm alarm and signaling in all electrical/instrumentation panel rooms.

. Manual call points and Electric Horns in cutdoor areas.

Meteorclogical & Climate Data, Yield & Variability Analysis

Pakistan lies in an area of one of the highest solar insolation suitable for solar technology.
The immense solar resource remains largely untapped. The solar irradiation map of the
region showing the average insolation {Global Horizontal Irradiance in kwh/m2/day)
values is given here below:
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The Company has used weather data inputs from Solargis and Metenorm due to its better
precision and high time resolution. Under World Bank program, the Solargis data has
been validated at 9 different locations in Pakistan, resulting low uncertainty and more
dependability on the data. The average irradiance data (GHI) based on long term analysis
is given below for quick reference:

O on 0 0 . e U

2oNo0 3 plarg
Jan 1249 137.2
Feb 136.9 150.3
Mar 180.0 156.9
April 195.2 212.7
May 204.8 218.4
June 181.8 186.7
July 142.0 148.1
Sept 156.4 B 1663

B Oct 154.3 ) 1726

Nov 130.7 139.5
Dec 117.7 129.6

Figure 2 - Average Irradiance Data
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7.1

7.2

7.2.1

7.2.2

7.2.3

Projected Yield for Solar

As part of the project feasibility, the Company intends on performing a bankable energy vield
assessment for the Project. The results of the initial yield assessment are provided in Annex C.
The Project is expected to produce 30.024 million units during the first year of production.

Solar Irradiation

Pakistan lies in an area of one of the highest solar insclation suitable for solar technology.
The immense solar resource remains largely untapped. The solar radiation maps of the
region (Source: NREL) show the average insolation (Global Horizontal Irradiance in
KWh/Sq.M/day) values, as below:

Description Data 3

Northern parts of Baluchistan 5.5-6.5 KWh/Sq.M

Central & East Baluchistan, Southern parts ofl 5.0-5.5 KWh/Sq.M
Punjab & North & North- East parts of Sindh

Major parts of Punjab (other than north-west| 4.5-5.0 KWh/Sg.M
zone), Central parts of Baluchistan & Sindh

Site selection and planning of PV power plants requires reliable sotar resource data. The
solar resource of location is usually characterized by the values of the global horizontal
irradiation, direct normal irradiation and diffuse horizontal irradiation as defined below:

Global Horizontal Irradiation (GHI)

GH! is the total solar energy received on a unit area of horizontal surface. It includes
energy from the sun that is received in a direct beam and from all directions of the sky
when radiation is scattered off the atmosphere (diffuse irradiation). The yearly sum of
the GHl is of particular relevance for PV power plants, which are able to make use of both
the diffuse and beam components of solar irradiance.

Direct Normal Irradiation {DNI)

DNI is the total solar energy received on a unit area of surface directly facing the sun at
all times. The DNI is of particular interest for solar installations that track the sun and for
concentrating solar techneclogies as concentrating technologies can only make use of the
direct component of irradiation.

Diffuse Horizontal Irradiation (DHI)
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7.2.4

DHI is the energy received on a unit area of horizontal surface from ali directions when
radiation is scattered off the atmosphere or surrounding area.

Variability and characteristics of solar radiation are influenced by a number of factors.
Many reasons, such as day-night cycle, seasonal cycle, and shading by cloud formations
or surrounding terrain, are quite obvious. Others are not so easy to track e.g. content of
water vapor and aerosols in the atmosphere, thickness of ozone layer, etc. In the past
only, simple observations were possible.

Solar Irradiation Data through Solargis:

The Solargis database is a high-resolution database recognized as the most reliable and
accurate source of solar resource information. The data is calculated using in-house
developed algorithms that process satellite imagery and atmospheric and geographical
inputs.

Solar GIS Satellite based data is on hourly basis and most appropriate data to represent
the irradiation profile. Hence, the values from Solar GIS are considered as higher accuracy
than other owing to the following points:

»~ Hourly data series, as other GH! data from Meteonorm and other sources under are of
monthly series.

» Solar GIS methodology enhances accuracy of predicted irradiance data to better match
terrestrial irradiance measured by the ground-based station.

» Particularly, the higher spatial resolution leads to the ability of distinguish irradiance
level within small geographical boundary while half hourly temporal resolution and
daily average atmospheric optical depth inputs can estimate irradiance in line with the
dynamic variation in diurnal atmospheric condition.

» Solargis recently validated its resource data for Pakistan with on-ground
measurements. The project was supported by the World Bank.

Solar irradiation data for the proposed site made available in Solargis is given below:

Global Horizontal Ambient  Global Inclined

.Months Irradiation Temperature Irradiatiort'c'
kWh/m2 °C kWh/m2.
January 137.2 19.1 173.6
February 150.3 22 188.5
March 196.9 26.1 2471
April 212.7 29.2 261.5
May 218.4 30.9 262.8
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7.3

7.3.1

June 186.7 31.5 215.2
July 148.1 30.2 164.7
August 143.6 29.1 160.1
September 166.3 29.2 201.4
October 172.6 29 216

November 139.5 25.2 175.9
December 129.6 20.39 162.1
Total 2001.9 26.84 24238.9

Solargis data file for project location is attached with this report as Annexure-4 for
reference.

For computation of yield analysis, solar irradiance and other values from Solargis have
been considered in this report.

Solar Yield Analysis using PVsyst:

The PVsyst software, widely being used by most of the developers, has been used to
ascertain yield and performance of the systems / options considered in this report.
Yield from the Solar system varies depending on the following factors:

. Direct Irradiance

. Tilt and Facing of the module with respect to Sun.

. Selection of Solar PV Technology and Make of the module.

. Inverter Type and Make

. Cable sizing and cable losses

. Grid availability.
Losses considered for Yield Calculation:
PVSYST calculates the direct current (DC) electricity generated from the modules in
hourly time steps throughout the year. This direct current is converted to alternating
current (AC) in an inverter. A number of losses occur during the process of converting
irradiated solar energy into AC electricity. Some of these losses are calculated within the

PVSYST software, whilst others are assumed figures based on the performance of similar
PV plants. The losses are described in the following subsections.

(a) Incident Angle Losses
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The incidence angle loss or “incidence Angle Modifier” (IAM) accounts for losses in
radiation penetrating the front glass of the PV modules due to angles of incidence other
than perpendicular. This loss is derived from the ratio of direct and diffuse radiation,
sun angles and the titt of the modules.

(b) Low Irradiance Loss

The conversion efficiency of a PV module reduces at low light intensities. This causes a
loss in the output of a module compared with the standard conditions at which the
modules are tested (1000 W/Sa.M). This “low irradiance loss” depends cn the
characteristics of the module and the intensity of the incident radiation.

{c) Module Temperature

The characteristics of a PV module are determined at standard temperature conditions
of 25°C. For every 1°C temperature rise above 25°C there is reduction in performance
of modules. This temperature dependent performance differs for different PV
technologies.

(d) Module Quality

Most PV modules do not match exactly the manufacturer's nominal specifications.
Modules are sold with a nominal peak power and a given tolerance within which the
actual power is guaranteed to lie. In practice PV modules usually lie below the nominal
power but within the tolerance. ’

{e) Module Mismatch

Due to the inherent inaccuracy of the silicon photovoltaic cell manufacturing process,
PV modules, expected to have the same electrical features, will not be identical. This
(relatively small) heterogeneity among modules is at the basis of the mismatch loss. The
mismatch loss depends both on the specific PV modules used for the project and on the
procedure followed to assemble the modules on site.

{f) DC Cable Resistance

Electrical resistance in the wires between the power available at the modules and at the
terminals of the array gives rise to ohmic losses (1R}.

(g) Inverter Performance

The inverters used at any PV plant convert from DC power into AC power with a
maximum efficiency of 99%. The same is reflected in the Inverter datasheet. However,
depending on the inverter load, they will not always operate at maximum efficiency.

{h) Soiling
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7.3.2

in order to produce maximum energy on any given day, it is best to keep the panels
clean at all times. The cleaning of modules will depend ¢n the rainfali and cleaning
strategy defined in the Q&M contract; thus, it may not be passible to keep the panels
clean all the time. Unless a particularly robust cleaning strategy is employed, the soiling
loss for horizontally mounted modules may be expected to be higher than modules that
are inclined, as inclined modules will benefit more from the cleaning effect of rainwater
run-off.

(i) Degradation

The performance of a PV module can decrease over time. The degradation rate is
typically higher in the first year upon initial exposure to light and then stabilizes. The
extent of degradation and the process by which it occurs varies between module
technologies.

The initial degradation occurs due to depreciation in the cell, which are activated on
exposure to light. The suhsequent degradation occurs at the module level and may be
caused by: '

+ Effect of the environment on the surface of the module e.g. pollution

e Mechanical stress and dampness on the contacts

¢ Cell contact breakdown

s  Wiring degradation

s Factors affecting the degree of degradation include the guality of materials used in
manufacture, the manufacturing process, and also the O&M regime employed at
the site.

PVsyst inputs

The following table indicated the inputs considered for the PVsyst analysis:

ﬁeséription

Site Co-Ordinate 24°42'58.0"N+67°34'09.5"E
Plane Tilt +/- 55Deg

Pitch 5.5Mtrs

Collector Band Width 2.47 Mtrs

Meteo Data Solargis - 2001.9kWh/m?2
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7.3.3

Loss Distribution in PVSYST simulation

The following table gives the extract of loss distribution in yield simulation —

Consideration - JA 630 Wp Mono Bifacial Module / GCR: 44.8% / Tracker elevation: 0.6
m. 1P arrangement / Sungrow 4.4MVA & 3.3MVA inverter

Description Loss — Using Solar GIS

Horizontal Global Irradiation

2002 kWh/m2

Global incident in coll. Plane (+)21.3%
Near Shading (-12.11%
IAM Factor (-)2.00%
Soiling Loss Factor (-)3.0%

Ground Reflection fram Front Side (+)0.29%
PV Loss due to Irradiance Level {+10.4%

PV Loss due to Temperature {-16.51%
Light Induced Degradation {-) 1.0%

Module Quality Loss (4) 0.7%
Mismatch {-)1.1%

Mismatch for Back Irradiance {-)0.71%
Ohmic Wiring Loss {-)1.15%
Inverter Loss during Operation {-)1.4%

Inverter Loss aver nominal inverter power| {-)0.01%
AC Ohmic Loss {-)0.25%
External Transformer Loss {-)1.53%
Auxiliaries {fans, others) {-)0.58%
System Unavailability {-)1.09%

Energy injected into Grid,
for 15002.82 kWp modules

30024191 kwh

Performance Ratio (After the Losses)

82.39%
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7.3.4  Probabilistic evaluation of forecast production using Solargis:

The forecast generation by solar power plants is mainly dependent an the Meteo data
used for the simulation, which has natural variation due to change in weather patterns
from year to year. Additional uncertainty results from variation in system parameters
(module degradation, soiling etc.). Simulations for solar generation can be expressed in
terms of different probabilities of exceedance e.g. P50, P75, P90. Typically, either P75
or P90 is used for risk / financial analysis or the P50 value is used with conservative
assumptions for system losses.

Description Data {Solargis) -

Year-Year variability variance -1.0%
Deviation of System Parameters Uncertainties
PV module modelling/parameters 1.0%
Inverter efficiency uncertainty 0.5%
Soiling and Mismatch uncertainties 1.0%
Degradation uncertainty 1.0%
Global Variability (Meteo+System) Variance 2.1% (Quadratic
Sum)
Annual Production Probability P50 —30.024 GWh

P75-29.610 GWh
P90 - 29.230 GWh

Probability Graph — Solargis
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Note: PVsyst analysis report for the above arrangement and yield is attached with this
report as Annexure-

Grid Interconnection

Interconnection Arrangement

The electric power generated from the Generation Facility/Solar Power Plant of the
Company shall be dispersed to the ioad center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric

power comprises the direct 11 kV lines of approximately 7-8 km length to be laid from
the 11 kV bus bar of the Generation Facility/Solar Power Plant to the Gharo Grid Station.
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Operations and Maintenance (0&M)

Operation & Maintenance for a Solar PV Plant is relatively straightforward and less
intensive compared to other power generation technologies. The operations shall be
managed by either a third-party O&M consultant or an in-house technical and
operational expert team, well-equipped with required capabilities. Most O&M functions
shall be performed by permanent staff and the operation of the facility will be
automated, supervised and controlled by SCADA.

The operation team shall operate and monitor the facility in accordance with Prudent
Utility Practices, applicable standards and the manufacturers' recommendations.

Operations and Maintenance tasks shall include:

e Periodic cleaning of PV Panels {few times per month).

¢ Periodic operational checks and tests of equipment in accordance with OEM
recommendations.

e Regular plant inspections.

¢ Routine maintenance services.
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10

11

Implement and regulate the facility’s preventive and corrective maintenance program.
Critical / non-critical reactive repairs.
Plant security covering entire fenced area.
* General shift operations for coordinating plant operation, maintenance & liaison
with power purchaser; and
¢ Maintain critical spares for plant & equipment.

Key Operating Assumptions

The following sections provide a summary of the general, project cost, operating and
financing assumptions related to the Project. The feasibility has been prepared following

d

detailed discussion of these assumptions with Project sponsors. The proceeding

sections discuss the following assumptions:

Plant Generation

General & Timeline

Project Cost

Financing Assumptions
Project Tariff & Revenue
Financial / Economic Analysis

Plant Generation Parameters

Key generation parameters as per PVsyst simulations are summarized below. The value
for ptant factor of 22.85% has been assumed for financial projections.

11.1

Expected Generation at Different Probabilities

Probability Generation Plant

Level {MWh) Factor
P50 30,024 22.85%
P75 29,610 22.53%
PS0 29,230 22.24%

Project Timeline

A construction period of 8 months following financial close has been assumed for the
Project. Financial Close is targeted in January 2025 with a target Project commercial
operations date (“COD") of September 2025. A schedule of activities and key milestones
is provided in table below.
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11.2

11.3

11.4

Project Timeline

Period

v" Incorporation of Project Company
July 2022 to June 2023 v Identification of Project land and initial yield study
v Land acquisition
v" Inclusion in KE Power Acguisition Program (PAP)
July 2023 to June 2024 v" Approval of Project in PAP by the Authority (NEPRA)
. Contractor/supplier negotiation and selection
July 2024 to November ... Tariff submission and approval
2024 ... Concurrence application and approval
... EPA finalization with KE and NEPRA approval
Lenders’ due diligence
December 2024 Financial Ciose
January 2025 Commencement of works and supply
August 2025 Project Commissioning
v Completed ... in Progress To be initioted

Project Life

As per the standard energy purchase agreement (“EPA”) the Project life and EPA term
has been assumed as 25 years from COD and all equipment is being procured
corresponding to the same.

Project Cost

The break-down of the estimated Project Cost is provided below in table. The project
cost is based on an estimated PKR/USD exchange rate of PKR 300/USD.

Estimated Project Cost

Estimated Project Cost USD million

EPC Cost 8.1 2,430
Other Costs 1.074 322.2
Duties & Taxes 1.026 307.829
Project Cost 10.2 ! 3,060
EPC Cost per MW 0.540 o
Project Cost per MW 0.677

Project Financing

The Project financing will be based on a debt-to-equity ratio of 80:20. Under the base
case financial projections, debt is assumed to be 100% foreign financed. The lenders
have been selected and financial terms have been negotiated. Foreign debt shall be
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11.5

repaid in 14 years after COD amortized over the period through fixed annuity-based

instaliments.

Key parameters of the Project funding are provided in table below:

Project Funding

Project Cost PKR 3,060 million
Debt PKR 2,448 million
Equity PKR 612 million
Lending Rate {Foreign) SOFR (4.5%) pius Margin {4.5%) (Total 9.0% fixed)
Repayment Period 14 years

Project Tariff

Key Assumptions for Tariff

Description Basis ‘

EPC cost per MW USsD 540,00

Project Cost per MW USD 676,771
Construction Period 8 months
Exchange rate (PKR/USD) 300.0
Plant Factor 22.85%

Expected Annual Generation

30,024,900 MWh

Assumed Degradation
annum

per

0.40%

0O&M Cost per annum

UsD 12,500 per MW

Debt to equity ratio 80:20
Return on Equity {IRR based) 13.0%
Loan Repayment Period 14 years
Repayment Frequency Quarteri;

Foreign Debt Cost

SOFR (4.5%) plus 4.5% (Total 9.0% fixed)

Based on the above assumptions the respective tariff components along with relevant

indexations are provided in table below:

Tariff Details

Tariff Components
PKR per kWh

Description Year 1-14 Year 15-25 ‘

US CPI, Local CP,
. PKR/USD Parity
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Tariff Components

PKR per kWh S

Description Year 1-14 Year15-25 - Indexation . .-
Return on Equity 2.6667 2.6667 PKR/USD Parity
Insurance 0.4105 0.4105 N/A

ici KIBOR, SOFR,

Debt Servicing 9.9157 .
Component PKR/USD Parity
Total Tariff 14,8933 4,9776
Levelized Tariff 12.9489

11.6 Project Revenue

The Project shall be exclusively selling all energy generated to K-Electric Limited under a
25-year Energy Purchase Agreement (“EPA”). The EPA shall be based on the tariff
determined by NEPRA, which shall be adjusted on a quarterly basis as per the above-
mentioned indexation mechanism. The financial projections summarized below show that
the Project is expected to generate positive earnings before interest, taxes and
depreciation (EBITDA) and net profits throughout its life and have favorable financial
ratios.

Projected Financial Statements

Year 10| Year15 | Vear20
Balance Sheet (PKR in Million)

Fixed Assets 2, 2,196 1,621 . 1,045 470
Receivables 191 66 107 s9 97
TotalAssets 2962 2,262 1728 1,104 567
long TermDebt 2,705 3268 2,343 -

Working Capital 54 100 165

pa{JUp Caﬁitél - e 620 620 620 620
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(1,727)

Retained Earnings (417) 483 (54)
i :
& (1,400)

Total Liabilities & Equity - 2,962 2,262 1,728 ' 1,104 567
; i | | !
. Cashflow Statement |
Cashfiow from Operating E 214 387 895 510 886
. Activities ; :
i Cashflow from Financing (110) . (283) (727) : - - :
Activities i i
' Cashflow during the year 104 103 | 168 | 510 886
| Key Ratios ;
' Interest Coverage Ratio (Times) | 1.76 i 2.35 4.99 - -
; |
’ Debt Service Coverage Ratio 121 | 1.20 1.20 - -
| (Times) 1
é | !
: T 1
- Loan Life Coverage Ratio {Times) :  1.25 ; 142 | 191 - -
. Project Life Coverage Ratio 1.80 2.05 2.75 - -

i
i

| (Times)

4
H
i
i

12 Annexure-1: Plant Layout

Attached in PDF format as separate file.

13 Annexure-2: Single Line Diagram

Attached in PDF format as separate file.

14 Annexure-3: PV Syst Simulation

Attached in PDF format as separate file.

Page | 33



Y =2734800 _

: o 2 = gl
8 3 3 S g
= Al = & =
= = T e { Y
& k4 4 £ s
m |
o o 0 " n
. = I3 b b

=2734500

(e s e e e e g
=1
& S}
I -
[h il
w! W
i
i u
= »

r—INVERTER Cu V. v
TRANSFORVER
== = - CONTAINER -
MOJLLE CLEAN.N
SYSTEV-2

(8m 4 5m)

Lh Al GATE

54906.471
N2734785.126

—

17
"
.

15

.
Yezmaaton

£354721.411 l.\VEﬁ-TERg L4 %
N 2733870.126 TAANSE
CON!

it A N

! X 1 '
: i HiE
; ; ! |- £ 354506.471 [ !
b L i N 2733970.126 s !
h b
1¥=2733500
N - “le 9556w 471 }ﬂ‘ﬁm
! ; N 2733960126
{ i "G
T 12 ii
| H
‘
. i _ {
ve2mavd e IR N 11114

E355009.47L =
N 2733645.126

|

;

.
e e,

ARtAN

NVERTER (|
TRANSFORM
CONTAINER;

M MY
£R

—A0 P_AnT...
-21in0,
5ma5m

RO ALANT 2
E = 355291 559,

NE 21342515}-
£ = 355292 54!

]

CURTY AQOM-1

-—BOARE HOLE-1

TN =YTIRZ44.

%= 355400;

K- =
3 §
2l 2
wt w
m] B
h -
= x|
!
;
SRS A

PRUNIY D

ar wis

e pla £ 355100.5300
HaTIMELW

'185 A0

= 2733600 . _/
e RN Il B o B -
i ; i rm“‘““ N 2732645126

]
i
i
!
1¥22733500 i

q Structure O-Track One 1P83

URATY (R0 LR

Itk ren
SPLUIkIE -

SIZE: A2 THIS IS A CAL Fil ~ DD NCT MAKD ANY CORRECTIONS MANUALLY

WENT OE The PROCERT T Or AVANT~GARDE Es. RS AND CONSULTANTS () L19
LY ORINDIRECTLY o AT WAy DETRIMENTAL i Trik fhIRREST OF Srl COMPANY

E LY

2 06DR2024 THE PANEL WP CHANGED TO 630Mp INSTEAD OF 620Wp
1 "OAGTZI4 UPOATED AS PER INVERTER COKFIGURATION

0 19062024 INTIAL SUBMsSo

REV.
AT
wg, DA

; FAK
o
BRECR S TN Rev

GHARQ 50MW SOLAR POWER PLANT ¢

H TYPE
STRUCTURE
HAKER
o TYPE
QDULES ZAED_AR 03D W BFAC ALKTYPE
! P¥ ¥ODULES PER STRING
STRINGS
o
TYPE
INVERTERS CENTAAL AVERTER
RIER TRANSFORVER
seouETRC AZIKUTH PTCH PV FLARY PERIMETER
: e 53 3898
[TOTAL PEAK FOWER INSTALLED: s
TOTAL NOMINAL POWER INSTALLED: 12

‘POWER  NUMBER

"'POWER  WUWBER

Tt

2384

£30 Wp

NUM‘BER
a5z

aINH '
LA W K

PV PLANT AREA

GH-2 BOUNDARY

DESCRIEHIDH

BITUMEK ROAD (Bmirs wide)

" WATCHTOWER

62 hos. OF INTEA.OR TRACKEA

06 Nos. OF  EXTER O TRACKER

TME(EI 1Pa54

WBM ROAD (4mis wice}

RO PLANT {3 % Zm}

MODULE CLEAN NG SYSTEM (2

ERECTION M(TA AL STCRAGE AREA

D exsa |

63 Nos. GF £2G1 TRACK-R

| (1P X 54

DETALS

UPTDIZO' f: [}

nomzt}wms WELE AX E THACKEA, W.Th hDEPE,

A
r.' HAC('R oW {

Bl Wn.;t e smvt

1.
n
5
6.

;
he
Sl

vtz

SHORT IRCUIT Cb Raxmnr) 1A}

MAXIMUM POWER CURRENTEVP) |

2. | QPEN ORCLT VGLYAGEVOL) V]

lrwu: U POWER VOL

GUULE ErFLENCT (m

TAGENVMP) | W‘i

UNd .

o
| em
1 5247

2%

Nz‘ DESCRIFTION

“RATED NAK Pawfn|.=VAx, [w‘

L
r
B
| 2.1 oFen ciacur vmw;:(voq )
H
!
H
5

'y

FAK
FAX

Gip
HY

CONTROLL:D COPY

GNCONTROLED TOPY

Sk

em k]

B
;U Wil EL
g4 |9 900
ARG g
3y

GHARO SOLAR-2 (PRIVATE) LIMITED
15MWp SOLAR POWER PLANT

AYANT-GARDE ENGINEZRE & CONSULTANTS (FZC..) vivas

@EJ Sharjar; , UAE.

FRET AL rruafWIN 0 SDAE

; 1:4500

SOLAR PV ARRAY LAYOUT

DAV

T ASSY DURG A0

DRAUNG NO
2-2024355-900-0602

CAL DRAWKG NG 2024 2550eU/

1 H 3 4

El i)




BUANT END 211K SMICHROIR)-_ne00)

B o e e m e e mim e e e e e imem e e mm — e o

BVEATTS CUV WY SYITGLAY VAR

i

meve pus
o

Frfo o

INTEGRATED

EARTHING SWTCH 1AW volTace

N % D - 3 £ T L) 1 s T T -
SUEFIX_FOR RELAYING:
BCO OF_FOuIPVENTS — 0 | NFUTRAL DISPLACEUENT
DESCRPTION QUANTTY T TANTOVER ¥_| /e et
SOLAR MODULE waxF 530 Yo JA SOUAR NOURER OF €T | 20meR ganr cauLt
TOTAL RUGAER OF VODULES | 23914
e TOTAL NUVBIR OF SVB_ |54 FoTEuNAL 36| orEeeT cureen
= - TRANSFDRVER 0
Wy — TOTAL NUVBER OF STRNG | 8482 t oL [EART AT
¢ T .
| LIKYE MITTANG PAY S INC CAPACITY 15 Wiip : D) TRaEronnR

. ] l 1 2 BUSELR PROTECTION

i | AL CAPATITY 12 ww CROUTT BALAKER T

1 Ll i ] 9

1 T i VERTER CUw TRawsFoRvER | KO3 o7 | ovem FrEGuEREY

! " RO | SUNGROW WAKE FVERTR TRANSTDRVER I GF | weineR FRcouENeY

anlia P LpAAVETER 1

) - i 3 3VA SUGROW CONTAIER| T fo, E 7| Mo VoLt ELEwENT

i i TEUVA SUNGROW CONTAINER| 2 Nes. DISCORNECTOR W FURLARY RELAY

% ]

L} ]

HY | MG VOLFAGE

JGHTNING ARRES T
“ e 15 | TEWPERATURE SCANNER

| cewrraL usar

SPD

CAR DANEL - CONTROL & RILAY BAWEL

DIGITAL TRIVECTGR WETER
E - EXPORT
|- wmFoRT

MULTl FUNCTION METER

1SOLATOR

LIVE LNE INDICATION LAUF

nVERSER

PRELIMINARY SLD)|

e iel g Rt “S 5 & CAD F.E - DI MOT VANE ANY CORRCCTIONS WANUALLY

N, - FUNCTION

-

76 | JEFRGATYS ‘WrRUEL BEWICE

42 | TRATD THORUAL RELAY

niETeN TR
o ———
505 1 estanTa

QUS EAPTH FANLT AtLAY

05 PHASE OVER CURHENT 9EC£ 7]

Ll Tievzage mar ovee CUBRENT RELAY

THE EARTH FAULT RELAY
£ TISE CALURE RELAY |

Bulk=M7 RELAY & DL SURGE RELAY

LEVEL saTgi -

T8,/ LOCKOUT RELAY -

SURERARON RILAY FOR TRIP CACT

ittt
| =By R
| ] |
¥ emd *
2
3 £ s
[Tt T
e
COXFRECLLED COPY —
= GHARD—2 SOLAR (PRIVATE} LWITED
e 15 uWp DC/12MW AC

T
Ziadl

L
w3 T
BVERALL SNGLE LNE Duscray
% e v e r

- S
0-2074553-90C- 7623 2




<§EPVSYST

FHOTOVOLTAILC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: 15SMW GNL Project Central Inverter

Variant: New simulation variant
Tracking system with backtracking
System power: 15.00 MWp
Gharo - Pakistan

Gharo Solar Limited

Version 7.3.1
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PVsyst V7.3.1

VCO, Simulation date:
07/26124 16:26
with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

Geographical Site
Gharo
Pakistan

Meteo data
Gharo

Project summary

Situation Project settings

Latitude 2472 °N Albedo 0.20
Longitude 67.57 °E

Altitude 7m

Time zone UTC+5

SolarGIS Monthly aver. , period not spec. - Synthetic

Grid-Connected System
Simulation for year no 1

PV Field Orientation

Orientation
Tracking plane, horizontal N-S axis
Axis azimuth 0-°

System information
PV Array

Nb. of modules

Pnom total

User's needs
Unlimited load (grid)

System summary

Tracking system with backtracking

Near Shadings
Tracking algorithm Linear shadings
Astronomic calculation
Backtracking activated

Inverters
23814 units Nb. of units 3 units
15.00 MWp Pnom total 12.10 MWac
Pnom ratio 1.240

Results summary

Produced Energy 30024191 kWh/year Specific production 2001 kWh/kWpiyear Per. Ratio PR 82.39 %
Apparent energy 31731086 kVAh

Project and results summary

Table of contents

Main results

Loss diagram

Predef. graphs

P50 - PO0 evaluation

Single-line diagram

CO. Emission Balance

2

General parameters, PV Array Characteristics, System losses 3
Near shading definition - Isc-shadings diagram B
..... " 7

8

o g

10

11

12
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PVsyst V7.3.1
VCO, Simulation date:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

Grid-Connected System

PV Field Orientation
Orientation

Tracking plane, horizontal N-S axis
Axis azimuth [

General parameters

Tracking system with backtracking

Tracking algorithm
Astronomic calculation
Backtracking activated Sizes

Tracker Spacing
Collactor widih

Backtracking array
Nb. of trackers

322 units

550 m
246 m

Ground Cov. Ratio {(GCR} 448 %

Phi min / max. -+550°
Backtracking strategy
Phi limits for BT -+ 63.2°
Backtracking pitch 550 m
Backtracking width 247 m
Models used
Transposition Perez
Diffuse Perez, Meteonorm
Circumsolar separate
Harizon Near Shadings User's needs
Free Horizon Linear shadings Unlimited load (grid)
Bifacial system
Model 2D Calculation
unlimited trackers
Bifacial model geometry Bifacial model definitions
Tracker Spacing 550m Ground albedo 0.20
Tracker width 246 m Bifaciality factor 45 %
GCR 448 % Rear shading factor 50%
Axis height above ground 210 m Rear mismatch loss 10.0 %
Shed transparent fraction 0.0 %
Grid injection point
Power factor
Cos(phi) (lagging) 0.950
PV Array Characteristics
Array #1 - PV Array
PV module Inverter
Manufacturer JA Solar Manufacturer Sungrow
Model JAMT72D42-630/LB Model SG3300UD
{Custom parameters definiticn) (Custom parameters definition)
Unit Nom. Power 630 Wp Unit Nom. Power 3300 kWac
Number of PV modules 5940 units Number of inverters 1 unit
Nominal (STC) 3742 kWp Total power 3300 kWac
Maodules 220 Strings x 27 In series Operating voltage 895-1500 v
At operating cond. (50°C) Max. power (=>22°C) 3795 kWac
Pmpp 3479 kWp Pnom ratio (DC:AC) 1.13
U mpp 1087 V Power sharing within this inverter
| mpp 3201 A
07/26/24 Page 3/12
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PVsyst V7.3.1

VCO0, Simulation dale:
07/26/24 16:26
with v7.3.1

Project: 15MW GNL Project Centrai Inverter

Variant: New simulation variant

Array #2 - Sub-array #2
PV module
Manufacturer
Model

(Custom parameters definition)
Unit Nom. Power
Number of PV modules
Nominal (STC)
Modules
At operating cond. {50°C)
Pmpp
U mpp
1 mpp

Total PV power
Nominal (STC)
Total

Module area

JA Solar
JAM72D42-630/LB

830 Wp
17874 units
11.26 MWp

662 Strings x 27 In series

10.47 MWp
1087 V
9632 A

15003 kWp
23814 modules
66568 m?

PV Array Characteristics

inverter
Manufacturer
Model
{Custom parameters definition)
Unit Nom. Power
Number of inverters
Total power
Operating voltage
Max. power (=>22°C)
Pnom ratio {DC.AC)
Power sharing within this inverter

Total inverfer power
Total power

Number of inveners
Pnom ratio

Sungrow
5G4400UD

4400 kWac
2 units
8800 kWac
895-1500 V
5080 kWac
1.28

12100 kWac
3 units
1.24

Array Soiling Losses

Thermal Loss factor

Array losses

LID - Light Induced Degradation

Loss Fraction

1.5 % at STC

Loss Fraction

Loss Fraction 3.0% Module temperature according to irradiance Loss Fraction 1.0%
Uc (const) 29.0 W/m?K
Uv {wind) 0.0 Wm?K/m/s
Module Quality Loss Module mismatch losses Strings Mismatch loss
Loss Fraction -0.7 % Loss Fraction 0.7 % at MPP Loss Fraction 0.4 %
Moduie average degradation IAM loss factor
Year no 1 ASHRAE Param.: IAM = 1 - bo (1/cosi -1)
Loss factor 2 %lyear bo Param. 0.07
Mismatch due to degradation
Imp RMS dispersion 0.4 %lyear
Vmp RMS dispersion 0.4 %fyear
DC wiring losses
Global wiring resistance 1.4 m
L.oss Fraction 1.5 % at STC
Array #1 - PV Array Array #2 - Sub-array #2
Global array res. 5.6 mQ Global array res. 1.9 mQ

1.5 % at 8TC

Unavailability of the system

Auxiliaries loss

System losses

42.0 kW

Time fraction 0.8 % conslant (fans)
2.9 days, 0.0 kW from Power thresh.
5 periods

07/26/24
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Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1

VCQO, Simulation date:
07/26/24 16:26

with v7.3.1

AC wiring losses

inv. output line up to MV transfo

Inverter voltage 630 Vac tri
Loss Fraclion 0.40 % at STC
Inverters: SG3300UD, SG4400UD

Wire section (3 Inv.) Copper 3 x 3 x 2500 mm?
Average wires length 68 m

MV line up to Injection

MV Voltage 1M kv
Average each inverter

Wires Alu 3 x 300 ram?
Length 1300 m

Loss Fraction 0.61 % at STC

AC losses in transformers

MV transfo
Medium veitage 11 kV
One transfo parameters Operating losses at STC (full system)
Nominal power at STC 491 MVA Nb. identical MV transfos 3
Iron Loss (24/24 Connexion) 8.54 kVA Nominal power at STC 14.73 MVA
Iran loss fraction 0.17 % at STC Iron loss (24/24 Connexion) 25.63 kVA
Copper loss 57.01 kVA Copper loss 171.04 kVA
Copper loss fraction 1.16 % at STC
Coils equivalent resistance 3x0.94 mQ

07/26/24
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PVsyst V7.3.1

VCO0, Simulation date:
07/26124 16:26

Project: 15MW GNL Project Central Inverier

Variant: New simulation variant

with v7.3.1
Near shadings parameter
Perspective of the PV-field and surrounding shading scene
Zenith tast
Norih
WWett South
Iso-shadings diagram
Orientation #1
%
7
Azimuth []
07128/24 Page 6/12
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PVsyst V7.3.1
VCO, Simulation date:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

System Production
Produced Energy
Apparent energy

Main results

30024191 kVAhlyear
31731086 kVAh/year

Normalized productions {per installed kWp)

Specific production
Performance Ratio PR

2001 kWhikWplyear
8239 %

1 1 ] 1 I 1 1 i 1
Lc. Collection Loss {PV-arruy losses) 0.87 kwhiWpiday
1s: System Loss (inverter, ..} 0.3 KWhkWpiday
Y1 Produced useful energy (inverter output) 5.45 kWh/kWp/day

Nommalized Enerpy {kWhh Wpicay]

Performance Ratio PR

T I T T 1 ] i | 1 T

T
- PR: Performance Ratio (Y1 / Yy 0624

Performanee Ratio 'K

Jur

Jan  Feb  Mar  Apr May Jul  Auy Oct Nuv  Dec Jan  Feb  Mar  Ap May Jul  Aug Sep Oul Nov Dec
Balances and main results
G!obHor DiffHor T_Amb Giloblne GlobEff EArray E_Grid PR
kWh/m? kWh/m? °C kWh/m? kKWh/m? kWh KWh ratio
January 137.2 52.0 18.10 1736 160.3 2306758 2210800 0.849
February 150.3 54.3 22.00 188.5 175.8 2483845 2381232 0.842
March 196.9 72.8 26.10 247.1 232.1 3213291 3079572 0.831
April 2127 83.3 298.20 261.5 246.8 3366047 3126050 0.797
May 2i8.4 100.7 30.90 262.8 247.5 3395278 3257077 0.826
June 186.7 1026 31.50 215.2 2015 2782791 2680656 0.830
July 148.1 101.2 30.20 164.7 152.4 2150412 2060213 0.834
August 143.6 94.8 28.10 160.1 148.4 2094962 2003727 0.834
September 166.3 83.9 29.20 201.4 188.2 2626230 2354973 0.779
Qctober 172.6 65.8 28.00 216.0 201.8 2790303 2677152 0.826
November 139.5 54.3 25.20 175.9 162.7 2298177 2202406 0.835
December 128.6 49.0 20.39 162.1 149.1 2143184 1980333 0.818
1(Year 2001.9 914.7 26.84 2428.9 } 2266.6 ! 31658679 30024181 i 0.824 1
Legends
GicbHor  Gilobal horizontal irradiation EArray Effective energy at the output of the array
DifiHor Horizontal difiuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll, plane
GlobEff Effective Giohai, corr. for 1AM and shadings
07/26/24 Page 7412




ne

Pvsyst V7.3.1

VCO, Simulation date:
(7/26/24 16:26 ’

Project: 1MW GNL Project Central Inverter

Variant: New simutation variant

with v7.3.1
Loss diagram
2002 kWhim? Global horizontal irradiation
+21.3% Global incident in coll. piane
-2.11% Near Shadings: irradiance loss
-2.00% 1AM factor on global
-3.00% Soiling loss factor
A +0.29% Ground reflection on front side
Bifacial
Global incident on ground
936 kWh/m? on 148528 m?
-80.00% (0.20 Gnd, albedoh
Ground reflection loss
-64.83% View Factor for rear side
Sky diffuse on the rear side
Beam effective on the rear side
Shadings loss on rear side
7.33% Global Irradiance on rear side (166 kWh/m?)
2267 kWh/m? * 66568 m? coll. Effective irradiation on collectors
efficiency al STC = 22.59% PV conversion, Bifaciality factor = 0.45
35216596 KWh Array nominal energy (at STC effic.)
-1.01% Module Degradation Loss ( for year #1)
+0.40% PV loss due to irradiance level
-6.51% PV loss due to temperature
+0.70% Module quality loss
-1.00% LID - Light induced degradation
-1.10% Mismatch loss, modules and strings
-0.71% Mismatch for back irradiance
-1.15% Ohmic wiring loss
31662896 kWh Array virtual energy at MPP
-1.40% Inverter Loss during operation (efficiency)
M -0.01% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. inpul current
™ 0.00% inverter Loss over nominal inv. voltage
™ 0.00% Inverier Loss due to power threshold
N 0.00% Inverier Loss due to voltage threshold
N -0.02% Night consumption
31206462 kWh Available Energy at inverter Output
N -0.58% Auxiliaries (fans, other)
-0.25% AC ohmic loss
-1.53% Medium voltage transfo loss
-0.38% MV line ohmic loss
-1.09% System unavailability
30024191 kWh Active Energy injected into grid
10266926 kVARh Reactive energy to the grid: Aver. cos(phi) = 0.946
31731086 kVAh Apparent energy to the grid
07/26124 Page 8/12




PVsyst V7.3.1
VCO, Simulation date:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

Predef. graphs
Daily input/Qutput diagram
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6 Project: 15MW GNL Project Central inverter

e LR
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PVsyst V7.3.1

VC0, Simulation date;
07/26124 16:26

Variant: New simulation variant

with v7.3.1
P50 - P90 evaluation
Meteo data Simulation and parameters uncertainties
Source  SolarGIS Monthly aver. , period not spec. PV module modelling/parameters 1.0 %
Kind Not defined Inverter efficiency uncertainty 05%
Year-to-year variability(Variance) 1.0 % Soiling and mismatch uncertainties 1.0 %
Specified Deviation Degradation uncertainty 1.0 %
Global variability {(meteo + system) Annual production probability
Variability (Quadratic sum) 21% Variability 0.62 GWh
P50 30.02 GWh
P30 29.23 GWh
P75 25.61 GWh
Probability distribution
0‘50 N L} T T L] i T T L} 1 ' T T ¥ T —l 1 T % Ll I T 1 ¥ ) I T L} T L] I 1 F l L T ] T
: ]
045 —
C 3
[ P50 = 30.02 GWh 3
0401 & Grig tiu - 3002 O 3
03sf .
P75 = 29.61 GWh .
030 -
£ 5 1
£ 025F .
3 N .
[ - -
020 -]
[ P90 = 28.23 GWh ]
05k 3
010 -]
0.05F -
0.00 & e e UL 1 h .
28.0 28.5 28.0 29.5 30.0 30.5 31.0 315 320
E_Grid system production GWh
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63008 Inverter 1 (3300 kVA)
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6 6
5 5
4 4
PV module  JAM72D42-630/LB i
’ Inverter 1  SG3300UD ’
i Inverter 2 SGA4400UD i
String 27 x JAM72D42-630/LB
2 2
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Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16.26

with v7.3.1
CO: Emission Balance
Total: 3184899 tCO-
Generated emissions Saved CO: Emission vs. Time
Total: 29290.31 tCO2
Source: Detailed calculation from table below:
Replaced Emissions 350000 porrr=rr T T T
Totak 400823.0 tCO- 300000 :_ 3
System production: 30024.19 MWh/yr - E
Grid Lifecycle Emissions: 445 gCO/kWh - 250000 - =
Source: IEA List — 3 3
Country: Pakistan 8 20(')000:_ E
Lifetime: 30 years : 150000 ;_ _:
Annual degradation: 1.0 % E - 3
2 100000 F- -
50000 |- =
OE:/ ]
_50000|||||n||!||||1||1||||||.\l|1||"
0 5 1n 15 2n 25 an
Year
System Lifecycle Emissions Details
item LCE Quantity Subtotal
[kgCO;-]
Modules 1686 kgCO2/Wp 15241 kWp 25689156
Supports 2.97 kgCO2fkg 1209600 kg 3590274
Inverters 294 kgCO2/ 37.0 10880

07/26/24 Page 12/12
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114-CC2, Phase-6C, DHA, Lahore.

GHARO NEWGEN (PRWATE) LIMITED

Ph: 042 38020444
Ref. No: GNPL/GAL/24-01 August 19, 2024

The Registrar

NEPRA Tower,

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

Subject:  Statement issued pursuant to Regulation 3 {4){h) of the National Electric Power
Regulatory Authority Licensing__ (Application, Modification, Extension and
Cancellation) Procedure Regulations 2021

Dear Sir,

I, Rana Uzair Nasim, CEO, being the duly authorized representative of Gharo Newgen (Private)
Limited, by virtue of Board Resolution dated June 17th 2024, hereby confirm that Gharo Newgen
(Private) Limited has not been refused the grant of any license for the provision of any electric power
services pursuant to the applicable provisions of the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997.

Sincerely,
For and on behalf of Gharo Newgen (Private) Limited

Rana Uzair Nasim
Chief Executive Officer




Regulation # 3(4)(c)(1)()

Certified Copies Of Certificate Of
Incorporation



3()(e)(i)c)

Certified Copies Of Annual Reports Of The
Cempany



With reference to the requirement as per clause, " Schedule il (Regulation 3{4)(c){(i){c)) Certified
copies of annual reports of the company” is attached.
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GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF FINANCIAL POSITION
AS AT JUNE 30, 2024 (UN-AUDITED)

30-Jun-24 30-Jun-23

Rupces Rupees
ASSETS Notes
Curreat assets
- Other Receivables 8: Prepayments 1 52,500 52,500
Cash and bank balances 2 2,111,881 2,299,032
TOTAL ASSETS 2,164,381 2,351,532

EQUITY AND LIABILITIES

SHARE CAPITAL AND RESERVES

Authorised capital 10,000 (2023: 10,000)
ordinary shares of Rs. 10 each 100,000 100,000

Issued, subscribed and paid up capital 1,000
(2023: 1,000) ordinary shares of

Rs. 10 each fully paid in cash 3 10,000 10,000
Revenue reserve: Unappropriated loss _ (865,207) (687,236)
Share Deposit Money 2,618,088 2,618,088
TOTAL EQUITY 1,762,881 1,940,852
LIABILITIES
Current liabilities
Creditors and accrued expenses 4 401,500 I | 410,680

401,500 - 410,680
TOTAL EQUITY AND LIABILITIES 2,164,381 2,351,532

The annexed notes {rom 1 1o 10 form an integral part of these financial statements.

e >

CHIEF EXECUTIVE : DIRECTOR

-Pb
Cemipany Secretaly




GHARO NEWGEN (PRIVATE) LIMITED
INCOME STATEMENT
FOR THE PERIOD ENDED JUNE 30, 2024

-

Notes 30-Jun-24 30-Jun-23
Rupees Rupees
Pre-Operating expenses 5 (177,971) (636,011)
Operating loss {177,971) (636,011)
Financial charges 6 - -
Loss before taxation (177,971) (636,011)
Taxation - N
Loss aftet taxation (177,971) (636,011)
The annexed notes from 1 to 10 form an integral part of these financial siat¢ments.
7'.

CHIEF EXECUTIVE

DIRECTOR
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Balance as at June 30, 2022

Share Deposit money

Loss for the period
Previous year adjustment
Balance as at June 30, 2023

Share Deposit money

Loss for the peniod
Previous year adjustment
Balance as at June 30, 2024

GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF CHANGES IN EQUITY
AS AT JUNE 30, 2024 (UN-AUDITED)

The annexed notes from 1 to 10 form an integral part of these financial starements.

/I/\D/l/

CHIEF EXECUTIVE

Issued, Capital Reserve || Revenue reserve
subscribed . . ;
and paid up Share deposit Unappxopnat.cd Total cquity
. money loss
capital
Rupecs Rupces Rupees Rupeces
10,000 - (51,225) (41,225}
- 2,618,088 2,618,088
- - (636,011) (636,011)
10,000 2,618,088 {G87,236) 1,940,852
- - (177,971) (177,971)
10,000 2,618,088 (865,207) 1,762,881
& - =5
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GHARO NEWGEN (PRIVATE) LIMITED
STATEMENT OF CASH FLOWS
FOR THE PERIOD ENDED JUNE 30, 2024

Note 30-Jun-24 30-Jun-23
Rupees Rupees

CASH FLOWS FROM OPERATING ACTIVITIES
Loss before taxation {177,971) (636,011)
Adjustment for non-cash charges and other items:’
Depreciaton -
Financial charges 6 - -
Operating loss before working capital changes (177,971) {636,011)
Effect on cash flows due to working capital changes:
Increase in current liabilities:
Other Receivables - 297,500
Creditors and accrued expenses (9,180) 2,629,768
Cash generated from / (used in) operatons (187,151) 2,291,257
Taxes paid -
Finance cost paid 6 - -
Net cash generated from / (used in) operating activities (187,151) 2,291,257
Net increase / (dccreasc) in cash and cash 'cquivalents (187,151} 2,291,257
Cash and cash equivalents at the beginning of the year 2,299,032 7,775
Cash and cash equivalents at the end of the year 2 2,111,881 2,299,632

The annexed notes {rom 1 to 10 form an integral part of these financia] statements.
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‘Other Receivables & Prepayments

Receivables from Related Party

Cash and bank balances
Cash in hand
Cash at bank

Current accounts

Issued, subscribed and paid-up capital

Ordinary shares of Rs. 10/- each
fully paid in cash

Name of major shareholders

¥r. Rana Nasim Ahmed
Mr. Rana Uzair Nasim
Mr. Musaddiq Rahim

Creditors and accrued cipenses
Due to related party

Tax Payable

Other Payable

Pre-Operating expenscs
Legal & Professional Charges
Fee & Taxes

Feasibility Study

Traveling Expenses

General Expenses

Other Exp

Financial charges

Bank charges

Remuneration of Chief Executive, Directors and Executives of the Company

Number of shares

30-Jun-24 30-Jun-23
Rupees Rupcees
52,500 52,500
52,500 52,500
799 6,498
2,111,082 2,292,534
2,111,881 2,299,032
30-Jun-24 30-Jun-23
(Rupeces) (Rupees)
10,000 10,000
Share capital as  Share capital as
at 30 June 2024  at 30 June 2023
900 960
99 © 99
1 1
1,000 1,000
399,000 399,000
2,500 -
- 11,680
401,500 . 410,680
Rupeces Rupees
8,640 5,443
- 350,000
153,539 171,501
- 104,695
15,792 4,372
177,971 636,011

There were no any amount charged in these financial statements for remuneration, including certain benefits to the chiel

exceutve, directors And executives of the Company.
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Transaction with related parties | ~
The relared parties comprise the associared companies, entities under common directorship. and key management personnel.
Amounts due from/to related parties are shown under respective notes of these financials strement.

Key management personnel are those persons having authority and responsibility for planning, directing and controlling the
activities of the entity. The Company considers all members of its management team, including the Chief Executive Officer, the
Directors as key management personnel.

MW
Capacity and production
Uninstalled capacity -
Actual energy produced -
The Company has not yet started its operations.
Date of authorization )
These financial statements were authorized for issue on by the Board of Directors of the Company.

CHIEF EXECUTIVE DIRECTOR




3(4)(d)(vi)

A Reasonably Detailed Profile Of The
Applicant And The Applicant’s Seniey
Management, Technical And Professional
-Staft



" With reference to the requirement as per clause, " Schedule il {Regulation 3{4){d}{vi)] * A
reasonably detailed profile of the applicant and the applicant’s senior management, technical
and professional staff” is attached.



The project sponsors have a robust track record in the development, engineering, procurement, and
construction {EPC), as well as operation and maintenanee (0&M), of approximately 200 MW of installed

projects. These projects encompass solar and biomass technologies within the country. The key sponsors’
and CEQ’s profiles are as following:

Rana Nasim Ahmed

Mr. Rana Nasim Ahmed is the main sponsor of the Company and will retain @ minimum of 51%
shareholding in the Company. He is also the main sponsor of Harappa Solar {Private) Limited, an 18 MWp
solar project commissioned in October 2017. Harappa Sclar was the first private sector solar power
producer in Pakistan and pioneered the use of a single-axis tracking system in the country. Additionally,
Mr. Ahmed is also the main sponsor of Gharo Solar Limited, a 50 MWp solar project established in
December 2019. Gharo Solar was the first solar power project in Pakistan with bifacial modules and the
first within the K-Electric network to be financed by a foreign development finance institution (DFI).

Mr. Ahmed has vast industrial experience of more than two decades of managing four sugar mills to the
highest international standards. He has spearheaded high-pressure cogeneration in the sugar industry by
leading the development, construction, and operations of the first-ever 2 x 26.5 MW (53 MW total)
bagasse-based project set up in 2014. These 53 MW biomass projects and two of the four sugar mills were
set up as greenfield ventures on expedited timelines in self-EPC mode with multiple contractors, suppliers

"and consultants managed by Mr. Ahmed. Moreover, he has over fifteen years of experience managing
equipment procurement and installation and leading commercial and operation and maintenance
(“O&M") matters of 70 MW low-pressure, biomass power plants. Mr. Ahmed obtained his master's degree
(with distinction) from the University of the Punjab and his MBA from Saint Louis University, USA.
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Name Desigr;ation

Rana Uzair Nasim Chief Executive Officer
Husnain Arif Chief Financial Officer
Muhammad Mchsin Igbal General Manager Technical

Rana Uzair Nasim

Mr. Rana Uzair Nasim is the CEC of the Company. Mr. Nasim has successfully led and managed solar,
biomass and industrial projects with capex of over USD 150 million. He is also serving as the CEQ of Gharo
Solar Limited and Harappa Solar {Private) Limited since their inception and is the primary point of contact
for various stakeholders including iocal and foreign shareholders / lenders, regulatory and public-sector
agencies, power purchasers, suppliers, and contractors. Mr. Nasim has first-hand experience of greenfield
project conceptualization and execution and has worked across different areas including design, policy
and tariff development, tendering, financing, insurance, negotiation of project concession documents etc.
He has also- contributed ‘to several important policy and regulatory developments in the broader
renewable energy sector in Pakistan. Mr. Nasim previously worked as a management consultant in New
York with Cliver Wyman and Dalberg Global Development Advisors. He holds a BA in Economics and an
MS in Management Science & Engineering from Stanford University, California, USA.

-

Husnain Arif

Mr. Husnain-Arif is the CFO of the Company. Mr. Arif is a qualified Chartered- Financial Anzlyst {CFA),
Chartered Accountant (CA} from England and Wales and fellow member of ACCA-UK. He has extensive
experience in financial modelling; budgeting and transaction advisory for multiple industries-including
power, cement and banks. He is also well-acquainted with accounting and auditing standards i.e. IAS/IFRS
and US GAAP. His Area of expertise also includes catrying out financial ‘due vditigence for project
acquisitions and project financing for multiple industries. He has been a part of the development team for
18MWp Harappa Solar (Private) Limited and 50 MWp Gharo Solar Limited.

Muhammad Mohsin igbal

Muhammad Mohsin Igbal is an accomplished General Manager Technical in the renewable energy sactor
with extensive experience in managing large-scale solar projects. With a solid background in Electrical
Engineering and Project Management, he has successfully led the design, execution, and maintenance of
numerous solar power systems across Pakistan, UAE and Saudi Arabia. His expertise spans over 17 vears
in the industry, where he has played a pivotal role in the growth and success.of various high-profile
renewable energy projects. Mohsin's leadership and technical skills are instrumental in driving innovation
and efficiency within the solar energy landscape.
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Technical And Financial Proposals In
Reasonable Detail For The Operation,
Maintenance, Planning And Development Of
The Facility Or System In Respect Of Which
The License Is Being Sought




With reference to the requirement as per clause, " Schedule i1 (Regulation 3(e}) * Technical and
financial proposals in reasonable detail for the operation, maintenance, planning and
development of the facility or system in respect of which the license is being sought” is attached.
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3. TECHNICAL OVERVIEW

3.1, Technology

{tis proposed to install a 15 MWp solar power plant with 12 MWac on-grid central inverters. The Project
shall be interconnected with the KE network through an 11kV transmission lines. The following sections
give an nvarview of the technical scheme and key components of the Project. Solar PV modules shall be
used to harness solar energy and convert it to electric powar, The PV modules shall be connected in series
to form a string and then multipie strings shall Teed to String Combiner Box.

The PV rmodules shall be installed on a horizontal single axis tracking system which shall have a built-in
algorithm to track the sun. The aim is an optimized positioning of the module surface to the sun during
the day and ultimately, increase the total solar irradiation onto the module surface. The tracking system
shall be ground mounted and pile-type foundations shall be used for the purpose.

Trie PV moduiles shall génerate DC powe¥, which shall be converted to AC power through inverters. Since
the Project shall feed electricity to the grid'and therefore, on-grid type inverters shall be installed at the
plant. Apdrt from simple AG/DC conversion, the inverter shall also condition the pcwe; and make
etectncr’cy comphant with’ the gnd thde requn ement. - . ‘ ’

AC/DC cables are the means of transportation of electricity from one point to another, for example, from
string combiner boxes to'invérters and then to inverter transformers and finally t6 11kV substation. During
the fransfer of electricity, the losses are unavoidable; however sufficient sizing and’ tohsideration shall
reduce the losses. Further, the conversion of electricity to high vo]tage i.e., 11kv /low current by
transformers shall also helpin ioss reduction,

This is the grid connection interface, where the electric power shall be collected and exported td the grid
nefwork. The substation-shall pnmarllv consist of 11kV switchgear, control’ / pratectton system and AC/DC
aux power system etc. ) ’ ’

Monitoring of grid-connected solar power plants shall be conducted locally as well as remotely through
the internet. The menitoring shall be performed 24/7 and shall-pinpoint faults in individuai components
causing production-loss. o :

Maijor.components of utilitv-scale systems are:
e Solar Modules / Panels -
e Module Mounting Structures (fixed or tracking)
» Solar invarters .
e Balance of Systems {BoS} comprising of

o DCCables
o String Combiner Boxes
o AC Cables

o Transformers



HT Panels / RMU units

SCADA & Monitoring System

Earthing system

llumination system

Module cleaning system

AC / Ventilation System for inverter rooms

e Civil works including foundations, inverter rooms, leveling, grading, fencing, etc.

* Power evacuation systems include step-up transformers, switchyard, tariff metering

o Q 0 0 O 0

arrangement, etc.

The scheme proposed for evacuation of power from the Gharo Newgen to KE grid comprises 11 kV circuits.
In the Photovoltaic category, PV panels without concentrators are widely used. These panels are either
with fixed tilt or manual seasonal tilt or single axis / dual axis tracking arrangements. Fixed tilt
arrangements are in the majority; however, single axis trackers are also gaining in popularity due to the
gain in generation over fixed tilt systems. '

3.2, Site

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District Thatta, Sindh
approximately 6 km along the Sindh Coastal Highway and then approximately 1.25 km via connecting road
from the Highway. The Site is about 55 km away from Jinnah International Airport, Karachi.
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3.3. Interconnection

The electric power generated from the Generation Facility/Solar Power Plant of the Company shali be
dispersed to the load center of K-Electric.

The proposed [nterconnection Arrangement/Transmission Facility for dispersal of electric power
comprises the direct 11 kV lines of approximately 7-8 km length to be laid from the 11 kV bus bar of the
Generation Facility/Solar Power Plant to the Gharo Grid Station.

3.4. Commissioning & Expected Life

As per the standard energy purchase agreement ( “EPA” ) the Project life and EPA term has been
assumed as 25 years from COD and all equipment is being procured corresponding to the same.

3.5. Operation & Maintenance

Operation & Maintenance for a Solar PV Plant is relatively straightforward and less intensive compared to
other power generation technologies. The operations shall be managed by either a third-party 0&M
consultant or an in-house technical and operational expert team, well-equipped with required
capabilities. Most O&M functions shall be performed by permanent staff and the operation of the facility
will be automated, supervised and controlied by SCADA. :

The operation team shall operate and monitor the facility in accordance with Prudent Utility Practices,
applicable standards and the manufacturers' recommendations.

Operations and Maintenance tasks shall include:

» Periodic cleaning of PV Panels (few times per month).
¢ Periodic gperational checks and tests of equipment in accordance with OEM recommendations.
= Regular plant inspections .
s Routine maintenance services. .
¢ Implement and regulate the faclhty S preventlve and correctwe mainteqam.e program.
» Crmcal {/ non-critical reactive repairs.
e Plant security covering entire fenced srea.

. » _General shift operations for coordinating plant operation, maintenance & llalson with power

purchaser; and
. ® Maintain critical spares for plant & equipment.

93]
24

. Monitoring and facilities

Monitoring of system operation parameters shall be arranged locally and also from remote locations
through internet. Weather monitoring station, for irradiance, DHI measurement, wind velocity & ambient
temperature, String currents, Inverter Parameters, Transformer protections and temperature, HT Panel



— v . . . — . . .o

parameters, Export & import (auxiliary) energy and Perimeter Security through CCTVs & alert systems are
hooked-up to SCADA system. Also, there will be a separate PLC based SCADA system for
menitoring/controlling tracker system. ‘

3.7. Site Description

1. Name of Licensee Gharo Newgen (Private) Limited

2. Plant Location Deh Ghairabad, Mirpur Sakro, District Thatta, Sindh
3. Type of Generation Solar .

4, Type of Technology Single Axis Tracker with Bifacial Solar Modules

5. System Type Grid Tied ‘

6. Plant Capacity 15MWp

Site Coordinates;

The site coordinates are as follow:

Latitude (North) Longitude (East)
24°42'58.0"N 67°34'09.5"E

4. Financial Overview

Project cost has been calculated after detailed analysis, evaluation and understanding of parameters that
affect the development and operation of solar projects. The following table provides a breakdown of
Project costs:

EPC Cost including Degradatian ' 8,449,680
Non-EPC Cost ' 1,002,934
Insurance During Construction 32,700
Development Cast 318,522
Finance Fees & Charges 206,950
IDC 444,857
Total Project Cost {USD) 9,452,614

>
-
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Keasibility Study



With reference to the requirement as per clause, " Schedule 11l (Reguiation 3(f)) *Feasibility
Recort" is attachad.
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Project Background

Gharo Newgen (Private} Limited (the “Company”) is a special purpose company for the
development of a 15MWp solar power plant. This plant will be strategically located in the licensed
service territory of K-Electric Limited {the “K-Electric”) which is a privately-owned power utility in
Pakistan. K-Electric is solely responsible for provision of electricity to Karachi and its adjoining

areas. The Company’s initiative aligns with K-Electric's ohjective to diversify their generation mix
and ensure the provision of cost-effective electricity to their end-consumers. The proposed solar
project will be connected to the Gharo Grid Station in Gharo, District Thatta and will operate atan |
11kV voltage. Their efforts will further support K-Electric's ongoing endeavors to provide
sustainable and affordable power supply to their valued customers.

The project sponsors have a rabust track record in the development, engineering, procurement,
and construction {EPC), as well as operation and maintenance {O&M), of approximately 200 MW of
installed projects. These projects encompass solar and biomass technologies within the country.
The key sponsors’ and CEQ’s profiles are as following: The key sponsors’ and CEQ’s profiles are as
following:

Rana Nasim Ahmed

Mr. Rana Nasim Ahmed is the main sponsor of the Company and will retain a minimum of
51% shareholding in the Company. He is also the main sponsor of Harappa Solar (Private)
Limited, an 18 MWp solar project commissioned in October 2017, Harappa Solar was the first
private sector solar power producer in Pakistan and pioneered the use_j of a single-axis
tracking system in the country. Additionally, Mr. Ahmed is the main sponsor of Gharo Solar
Limited, a 50 MWp solar project established in December 2019, Gharo Solar was the first
power project in Pakistan with bifacial modules and the first within the K-Electric network to
to be financed with a foreign development finance institution {DFl).

He also has minority shareholding in a listed sugar sector conglomerate in Pakistan. Mr.
Ahmed has vast industrial experience of more than two decades of managing four sugar mills
to the highest international standards. He has spearheaded high-pressure cogenération in
the sugar industry by leading the development, construction, and operations of the first-ever
2 x 26.5 MW (53 MW total) bagasse-based IPPs set up in 2014, These 53 MW biomass
projects and two of the four sugar mills were set up as Greenfield ventures on expedited
timelines in self-EPC mode with multiple contractors, suppliers and consultants managed by
Mir. Ahmed.

Moreover, he has over fifteen years of experience managing equipment procurement and
installation and leading commercial and operation and maintenance (“O&M"} matters of 70
MW low-pressure, biomass and solar power plants. Mr, Ahmed obtained his master’s degree
(with distinction) from the University of the Punjab and his MBA from Saint Louis University,
Usa. -

Page | 4
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Rana Uzair Nasim

Mr. Nasim Is the CEO of Gharo Newgen (Private) Limited. He has successfully led and
managed solar, biomass and small hydro projects with capex of over USD 150 million. He is
also serving as the CEO of Gharo Solar Limited and Harappa Solar (Pvt) Limited since their
inception and is the primary point of contact for various stakeholders including local.and
foreign sharecholders / lenders, regulatory and public-sector agencies, power purchasers,
suppliers, and contractors.

He has first-hand experience of Greenfield project conceptualization and execution and has
worked across different areas including design, policy and tariff development, tendering,
financing, insurance, negotiation of project concession documents etc. He has also
contributed to several important policy and regulatory developments in the broader
renewable energy sector in Pakistan.

Mr. Nasim previously worked as a management consultant in New York with Oliver Wyman
and Dalberg Global Development Advisors. He holds a BA in Economics and an MS in
Management Science & Engineering from Stanford University, California, USA.

Power Market
Structure of Power Sector in Pakistan

Historically, the power sector in Pakistan has heen owned and operated by government
entities, primarily the Water and Power Development Authority (“WAPDA”) until the drive
to unbundle started in the early 1990s. Since then, the sector has evolved much with private
sector involvement primarily in generation and more recently on the mode! of a fully
vertically integrated utility company. The generation, transmission, distribution and retail
supply of electricity in Pakistan is presently undertaken by a number of public and private
sector entities comprising of one (1) national transmission company; ten (10) regional public
sector-owned distribution companies; four (4) public sector thermal generation companies;
one (1) public sector hydropower generation company and many Independent Power
Producers. These entities enable the supply of power to the entire country except for
Karachi. The metropolitan city of Karachi and some of its surrounding areas are supplied
power by K-Electric, which is the only vertically integrated utility owned by the private sector
responsible for the generation, transmission and distribution of electricity in its region.

Moreover, CPPA, previously residing within NTDC, has been converted into a legal,

independent body acting as a central counterparty to power purchase transactions. The
present form of the power structure in Pakistan is presented below:
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2.2

Electricity Generation

In July 2023, power generation in Pakistan reached 14,839 GWh (19,945MW), showing a
4.9% increase from the previous year. This was a significant improvement from July 2022,
when power generation was at 14,151 GWh (19,020MW). The rise in power generation was
mainly due to a higher contribution from Re-gasified Liquid Natural Gas (RLNG) of 37.7%,
followed by coal with 21%, and hydel with 11%.

Pakistan Power Generation Capacity

Thermal 24,021 25,670 25,244 25,098 24,010 26,983
Hydropower 8,713 8,761 9,861 9,915 10,452 | 10,593
Nuclear 1,467 1,467 1,467 2,612 3,345 3,575
Renewables 1,779 2,247 2,147 2,147 2,725 2,598
Total 35,980 39,145 38,719 39,772 40,532 43,748

All figures in MIW; Source: NEPRA State of Industry Report, 2023

The primary source of electricity generation in July 2023 was hydel, making up 37.2% of the
power mix and surpassing all other sources. RLNG followed closely with 19.7% of the overali
generation, while coal accounted for 14.7% of the power share. Nuclear energy contributed
14.2% of the total energy mix, while wind, solar, and bagasse generation made up 3.7%,
0.5%, and 0.3% respectively. Electrical energy generated in recent years by fuel type is
presented in the table below:

Pakistan Energy Generation by Source

Thermal 92,012 89,402 80,826 | 88,678 | 93,270 | 71,900
% Share 68.87% | 65.24% | 6021% | 61.76% | 0.00% | 52.09%
Hydel 28,069 33,096 38,699 | 38,800 | 35546 | 35,274
% Share 21.01% | 24.15% | 28.83% | 27.02% | 23.07% | 25.56%
Nuclear 9,050 9,136 9,808 | 11,090 | 18,294 | 24,055
% Share 6.77% 6.67% 7.37% 7.72% | 11.87% | 17.43%
Import 555 487 514 498 514 479
% Share 0.42% 0.36% 0.38% 0.35% | 0.33% 0.35%
Renewables 3,907 4,918 4,305 4,522 .| 6,432 6,321
% Share 2.92% 3.59% 3.21% 3.15% | 4.18% 4.58%
Total 133,593 | 137,039 | 134,242 | 143,588 | 154,056 | 138,029

All figures in GWh; Source: NEPRA State of Industry Report, 2023

Pakistan is actively transitioning to cleaner energy, emphasizing nuclear power, renewables,
and solar energy. With over 50 years of nuclear power experience and six plants producing
3,500 MW {12% of total power), the country seeks to reduce reliance on thermal fossil fuels
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{61% of power generation}. Global support for nuclear energy, termed a "Nuclear
Resurgence," aligns with Pakistan's capacity. < s

Policies like the National Power Policy 2013, Power Generation Policy 2015, Alternative and
Renewable Energy Policy 2019, and National Electricity Policy 2021 outline a roadmap for
clean energy investments, including solar, These policies aim to cut dependence on imported
fuels, fostering public-private partnerships. Pakistan's commitment to clean energy signifies
a strategic move towards a more sustainable and environmentally friendly power sector.
Thermal generation breakdown in the country in recent years is given in the table below:

Pakistan Energy Generation by Source (Thermal Fuel Mix)

B

20180 2015 - 2020- - 2021-. . 702

2.3

SO Lt ) I,.ZO U 7 S
Gas + RLNG 50,842 | 58,824 | 46,950 47,488 | 41,334
% share of thermal 55.25% | 65.80% | 58.09% | 56.02% | 50.91% | 58.18%
generation
FO + HSD 28,047 | 13,854 | 7,009 | 10,098 | 18,722 |- 8,092
d .

% share of thermal 31.46% | 15.50% | 9.79% | 12.40% | 20.07% | 11.26%
generation 1

Coal 12,225 | 16,725 | 25,966 | 28,001 | 27,060 | 21,972
% share of thermal 13.29% | 18.71% | 32.13% | 31.58% | 29.01% | 30.56%
generatlon

Total "92,014 | 89,403 | 80,825 | 88,677 | 93,270 | 71,900

All figures in GWh; Source: PSS/NTDC/KE

Due to this skewed energy mix, it has now become imperative upon the power sector in
Pakistan to move towards generation technologies that are sustainahie and rely on
indigenous resources.

Demand and Supply of Electricity

In Pakistan, since 2020, there has been a positive trend in the overall supply of electricity.
The country has been able to achieve a surplus supply which peaked in 2023 at a surplus of
6,097 MWh.

However, if we dig deep and specifically review the performance of electricity suppliers
within KE’s network, there is still a shortfall that is appearing. Moreover, it is expected to
remain at the same level in the next year as well. The foliowing tahles highlights KE’s historic
demand and supply gap and projected figures for the near future:

Historical Power Supply and Demand in NTDC system

" (1,062)
2020 27,780 26,252 1,528
2021 27,819 28,253 (432)
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2.4

2.4.1

2022

27,748

24,564

3,184

2023

30,574

23,679

6,895

All figures in MW; Source: NEPRA State of Industry Report, 2023

Projected Power Supply and Demand in NTDC Systemn

. - Pro;ected Peak '
Demand

.o

Surplus/(Def' Clt)

-

b, 651

27 302

29,675 9,179
31,227 9,368
32,753 9,112
34,438 8,742

All figures in MW, Source: NEPRA State of Industry Report, 2023

Historical Power Supply and Demand of K-Electric System

-------

2019 3,530 o
2020 3,604 (402)
2021 3,604 (180)
2022 3,670 (287)
2023 3,654 (245)

All figures in MW; Source: NEPRA State of Industry Report, 2023

Projected Power Supply and Demand in K-Electric System

Key Organizations

National Electric Power Regulatory Authority {“NEPRA”}

NEPRA Act, Rules & Regulahons

_ NCPRA the National Electric Power Regulatory Authorlty, plays a vital role in regulating the
power sector, It is respons:ble for granting licenses, determining tariffs, ‘monitoring
compliance with quality standards, and resolving consumer complaints. NEPRA exercises its
powers under the NEPRA Act, Rules, and Regulations, and reviews its own decisions to
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2.4.2

4.1

ensure fair and informed decision-making. Through meticulous scrutiny and engagement
with stakeholders, including copsumers, NEPRA gathers valuable data and insights for well-
informed decision-making in the public interest.

K-Electric (“KE")

KE is a privately-owned power utility which is solely responsible for provision of electricity to Karachi
and its adjoining areas. Since privatization, KE has made continued investments in generation
capacity, improving its fleet efficiency, and launching transmission and distribution enhancement
programs.KE produces electricity from its own generation units with an installed capacity of 2,817
MW, and in addition, has arrangements with external power producers for around 1,668 MW which
includes 1,100 MW from the National Grid.As of June 2023, KE has an installed capacity of 4,485 MW
which Is primarily dependent on imported RLNG, RFO and coal. Approximately, 98% of KE's energy
requirements are met by thermal plants whereas its renewable energy share only stands at 2%. As
a result, KE and its customers are facing the challenge of rising fuel prices due to the global increase
in fuel prices and significant rupee devaluation. Due to the significant growth in Karachi’s population
and setting up of special economic zones and industrial parks, it is anticipated that KE's power
demand has reached around 4,168 MW. Te meet the increasing demand and rationalize its
generation cost, KE plans to induct approximately 673 MW renewable plants by FY 2026 as per KE
PAP. The planned projects will help KE to divgrsify its fuel mix benefiting consumers and the economy
at large.

Applicable Framework & Policy

The Company intends to sell power to KE pursuant to Regulation 30 of the NEPRA (Electric
Power Procurement) Regulations, 2022, Subsequently, the Company has successfully
negotiated with K-Electric. As a result, KE had inciuded the Project in its Power Acquisition
Programme for FY 2024 — 2030 {“PAP") which have been approved by the Authority vide its
order having reference no. NEPRA/R/Advisor{CTBCM)/LAS-22/PAP(K.E}/7271-75 dated May
17, 2024,

Solar Power
Solar PV Power Generation

As of 2024, Pakistan is making significant developments in its energy sector by prioritizing
solar power. The country is advancing its soldr energy initiatives with an ambitious plan
aimed at deploying 9 GW of solar power by 2030. This plan includes 6 GW from large-scale
projects, 2 GW from medium-scale projects, and 1 GW from rooftop solar installations.
Currently, Pakistan’s total installed electricity capacity stands at 42,131 MW, with renewable
sources contributing 6.8% of this capacity. This shift reflects a strategic emphasis on
developing indigenous and renewable energy resources.

As of 2024, global solar photovoltaic (PV) capacity has continued to expand significantly. The
total cumulative capacity has now exceeded 1,300 gigawatts {1.3 terawatts), up from 1,177
gigawatts in 2022. This growth reflects a consistent annual addition of around 250 gigawatts
of new capacity, with 2023 and 2024 both seeing substantial contributions to this increase.

Page | 9
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China remains the dominant player in the solar PV market, leading with a cumulative
capacity of over 350 gigawatts, while the United States follows with approximately 140
gigawatts. Regions like Chile and Honduras continue to stand out for their high percentage
of electricity consumption covered by solar power, driven by ongoing investments and
supportive policies. The sector has also benefited from technological advancements,
including improved efficiency of photovoltaic cells, the introduction of bifacial panels, and
better energy storage solutions, all contributing to the growth and effectiveness of solar
power worldwide.

Project Site and Location

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District
Thatta, Sindh approximately 6 km along the Sindh Coastal Highway and then approximately
1.25 km via connecting road from the Highway. The Site is about 55 km away from Jinnah
International Airport, Karachi.

Site Coordinates:

The site coordinates are as follow:

Latitude {North) Longitude (East)
24°42'58.0"N . 67°34'09.5"E

Parathse istand
Viate: Putk Ghoe

= S"f‘llxllic ‘\
Town Gham

—

\ Haqut r&ﬂ‘bgﬁ\

Jam Branch

o B
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5.2

53

Plant Type and Technology

Technology Overview

It is proposed to install a 15 MWp solar power plant with 12 MWac on-grid inverters. The
Project shall be interconnected with the KE network through an 11kV transmission line. A
conceptual diagram is provided below:

e
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’ =
== AG Villny
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e o

Figure 1 - Conceptual diagram of Technology used.

The final selection of the equipment shall be based on detailed technical and financial
feasibility. The following sections give an overview of the technical scheme and key
components of the Project.

Solar PV Modules

Solar PV modules shall be used to harness solar energy and convert it to electric power. The
PV modules shall be connected in series to form a string and then multiple strings shall feed
to String Combiner Box.

At present, Mono Crystalline Bifacial Technology is prevalent market technology, however
the Company shall evaluate all bankable technological options available in the market. The
final selection shall be based on the best yield and the lowest cost of electricity.

Mounting Structure

The PV medules shall be installed on a horizontal single axis tracking system which shall have
a built-in algorithm to track the sun. The aim is an optimized positioning of the module
surface to the sun during the day and ultimately, increase the total solar irradiation onto the
module surface. The tracking system shall be ground mounted and pile-type foundations
shail be used for the purpose.
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5.4

5.5

5.6

5.7

5.8

5.9

Inverters

The PV modules shall generate DC power, which shall be converted to AC power through
inverters. Since the Project shall feed electricity to the grid and therefore, on-grid type
inverters shall be instalied at the plant. Apart from simple AC/DC conversion, the inverter
shall also condition the power and make electricity compliant with the grid code
requirement.

Inverter Transformers

A simple yet highly efficient and integral component not only on solar farms but in general,
all transmission and distribution networks are transformers. The transformer shall take the
output from the inverters and step-up the power to 11kV voltage. The higher voltage
enables electricity to be transmitted economically over large distances with minimum loss
of energy. '

Cables

AC/DC cables are the means of transportation of electricity from one point to another, for
example, from string combiner boxes to inverters and then to inverter transformers and
finally to 11kV substation. During the transfer of electricity, the losses are unavoidable,
however sufficient sizing and consideration shall reduce the losses. Further, the conversion
of electricity to high voltage i.e., 11kV /iow current by transformers shall aiso help in loss
reduction

11kV Substation

This is the grid connection interface, where the electric power shall be collected and
exported to the grid network. The substation shall primarily consist of 11kV switchgear,
control / protection system and AC/DC aux power system etc.

Monitoring

Monitoring of grid-connected solar power plants shall be conducted locally as well as
remotely through the internet. An expert control room shall be established at the plant
which shall enable the operator to real-time monitoring of the solar plant. The monitoring
shall be performed 24/7 and shall pinpoint faults in individual components causing
production loss.

General Design

Solar PV plants can be designed for any capacity rfght from a fraction of kW rating for roof
top installation to hundreds of MW capacity for ground mounted plants by repeating
modular blocks, The schematic below depicts the typical configuration of a utility-scale solar
plant.
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Major components of utility-scale systems are:

Solar Modules / Panels :
Module Mounting Structures (fixed or tracking)
Solar Inverters

Balance of Systems (BoS) comprising of

o]

O 0 0 0 0 O O

o

DC Cables

String Combiner Boxes

AC Cables

Transformers

HT Panels / RMU units

SCADA & Monitoring System

Earthing system

Illumination system

Module cleaning system

AC / Ventilation System for inverter rooms

Civil works including foundations, inverter rooms, leveling, grading, fencing,

etc.

" Power evacuation systems inciude step-up transformers, switchyard, tariff
metering arrangement, etc.

The scheme proposed for evacuation of power from the Gharo Newgen to KE grid comprises
11 kV circuits. ‘

In the Photovoltaic category, PV panels without concentrators are widely used. These
panels are either with fixed tilt-or manual seasonal tilt or single axis / dual axis tracking
arrangements. Fixed tilt arrangements are in the majority; however, single axis trackers are
also gaining in popularity due to the gain in generation over fixed tilt systems.

in PV plants, two broad types of panels are used:

L.

(Mono crystalline) bifacial panels, which will have cells in series/parallel assembled in
each module / panel. :

Thin film panels, made by depositing extremely thin layers of photosensitive materials
in nano-micrometer range on a substrate {mostly glass). Amorphous Silicon {a-Ci) /
micromorph silicon (A-Si/pC-Si), Cadmium Telluride {CdTe), Cadmium indium Selenide
(CiS) / Cadrmium Indium Gallium Selenide {CIGS) are different types in thin film

technology.
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120 ;
el

SaCrystallinesis:

* Bifacial modules represent a promising technology for increasing PV system’s lifetime
generated electricity. Their core innovation is the ability to capture and utilize light
from both sides of the modules.

Design and Specifications of the Plant

It is proposed to install 15MWp capacity Solar PV plant with Bifacial solar PV modules
with single axis trackers and central inverters. The tracker will be with tilt angle +/- 55
Deg. Generated power shall be stepped-up to 11kV through inverter transformers and
then connecting the output to KE Grid, as shown in the attached Single Line Diagram.

PV Modules

It is proposed to consider an average of 630Wp Mono Crystalline bifacial modules, from
Tier-1 PV module manufacturers {Longi Solar or JA Solar or equivalent). The modules shall
be protected by high transmission tempered glass covered on both sides with anodized
aluminum alloy frames. Serially connected cells shall be terminated to IP65 junction
boxes at bottom with 4 and & sq.mm multi-strand copper cables. Positive & Negative
terminals shall be terminated with MC4 connectors, for making module interconnections.

Design Parameters:

Typical parameters of the modules {Based on JA Solar technical data sheet):

Page | 14



6.2

6.2.1

A

axi Pow f {Pmax) ' 530 Watt o
Module Type Mono Crystalline, Bifacial
Module Efficiency 22.5%
Maximum Power Current (Imp} 14.35A
Maximum Power Voltage (Vmp) 43.9v
Short Circuit Current (isc) 15.21A
Open Circuit Voltage (Voc) 52.47v
Operating Temperature -40°Cto+ 85 °C

Solar Inverters and Auxiliaries

Solar Inverters

Solar inverters represent critical equipment in the Sofar PV plant, as the reliability and
performance of the inverters greatly influences the overall plant generation. It is

proposed to use 3 Central Inverters, out of three (3} central Inverter two (2} Inverters

have a nominal rated capacity of 4.4MW and One (1) Inverter have a rated capacity of
3.3MW. Negative earthing in inverters & Anti-PID kits shall be planned to counter PID
effect for the modules. Inverters are expected to be from Sungrow or equivalent and shall
meet the performance requirements stipulated in the national Grid Code for Solar Power
Plants and requirements of K-Electric.

Parameters (typical) of the proposed inverter:

Input (DC)
u" 3{“&1‘“’&' ":z'r‘ ES'(‘:I'J]ghD.nq ,}"ﬂ'%‘f:r o £
' Max. DC power ' 3.3MW, 4.4MW
Max. input voltage 1500V
' MPP voltage range for nominal power 895V - 1500V
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Output {AC)

Rated normal power

- 3399 kvA @ 40 °C 4532kVA @ 40°C

Nominal AC voltage

3/PE, 630V

AC frequency / range

45-55 Hz

Max. output current

219.2A, 252.2A

6.2.2 PV DC Cabling

The modules will be connected with DC cables, in series & parallel combinations and
hooked-up to Inverters. A total of 882 strings (27modules per string} shall be connected
with the inverters of capacity 12MW.

6.2.3 Inverter Transformers
It is proposed to use twin secondary oil filled transformers for stepping up the power
generated from PV system, by connecting one LT panel per Primary. The transformers
intended for connecting to the Solar Inverters shall confirm to IEC:60076. The
transformers will be as per the following specification: '
| Numher of transformers and rating 2 Nos of 4.4 MVA & 1 Nos. of 3 BMVA
Cooling ONAN
Ratio 11/0.63-0.63 kv
Transformer Vector Dyl1i
impedance 7% ,8%
6.2.4 HT Panels

It is proposed to provide 11 kV Main Switchgear at Plant Main Contro! building and One
{1) RMU near the inverter station which will connect two (2) inverter transformers while
the 2™ RMU panel will be coupled with MV Switch Gear Total, three (3} no’s of outdoor
inverter stations are planned with outdoor 11kV two RMU panelswhlch will be connected
to the main 11kV switchboard in control room. Brief parameters of 11 kV switchboards

shall be as given below:

I Rated Voltage

11 KV, 3 Phase, 50 Hz

Maximum Voltage 12 kv

Power frequency Voltage 28 kV rms
Impulse withstand Voltage 75 kV peak
Short time rating 26.2 kA for 3 Sec
Maximum bus bar temperature 85 Deg. C

6.2.5 Power Evacuation System
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6.3

6.4

6.5

6.6

6.7

Power evacuation to the Natfonal grid through plant metering yard shall be planned, by
providing outgeoing feeders from the main 11 kV bus bar,

Monitoring Systern and SCADA

Monitoring of system operation parameters shall be arranged locally and also from
remote locations through internet. Weather monitoring station, for irradiance, DHI
measurement, wind velocity & ambient temperature, String currents, Inverter
Parameters, Transformer protections and temperature, HT Panel parameters, Export &
import (auxiliary) energy and Perimeter Security through CCTVs & alert systems are
hooked-up to SCADA system. Also, there will be a separate PLC based SCADA system for
monitoring/controlling tracker system.

Module Cleaning System

Module cleaning system shall be envisaged for spraying the soft water over the modules
manually by providing storage tanks, water pumps, high pressure piping network &
valves. This cleaning process is to be carried out periodically depending upon the
intensity of dust deposition over the PV modules. As an alternative, automated cleaning
system shall also be evaluated and considered depending on techno commercial viability.

A/C and Ventilation System

Suitable Air Conditioning or Ventilation (Wet or Dry pressurized) system shall be
envisaged for the inverter & control rooms.

Water Source

The raw water for the plant is required for meeting the module cleaning requirements
(after treatment, if required) will be drawn from Bore wells.

Civil and Structural Works

The proposed single axis tracker will have 1 module stacked vertically in portrait
orientation, one string comprising 27 modules connected in series (individual tracker
dimension will be 93.14m x2.4 m) and distance between trackers will be 5.5 Mtrs (Ground
Coverage Ratio, GCR of 44.8 %). The Tracker will be with tiit angle of +/- 55 Deg.

Main columns of these tracker steel panel tables will be with galvanized MS hot rolled
sections / Gl cold formed sections / Magnelis or equivalent, while the rafters cross bracing
& purlins will be with Gl cold formed sections / galvanized / Magnelis steel fubes or
equivalent. Structural materials foundation bolts, fastening boits, screws, nuts, washers
shall conform to the relevant International Standards. All mild steel members (inner &
outer surface area) will be electro galvanizing/hot dip galvanizing and will be further
painted to meet the corrosion category of C5.
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6.8

6.8.1

6.8.2

Firefighting System

The function of fire-fighting system is to supply water to the main risk areas of the solar
power plant,

The fire protection system is required for early detection, containment and suppression
of fires. A comprehensive fire protection system shall be provided to meet the above
objective and all statutory and insurance requirements of the National Fire Protection
Association (NFPA).

The fire-fighting system shall consist of the following:
Portahle Fire Extinguishers

Dry Chemical Powder, CO2 and foam-type extinguisher system shall be provided. The
equipment shall be designed as per NFPA 10.

Fire Alarm & Detection System

Fire detection system for the solar power plant will provide early detection of fire and
raise alarm. A comprehensive fire protection system shali be planned to meet the above
objective and meet all statutory and insurance requirements of the National Fire
Protection Association (NFPA}. A multitude of systems will be provided to combat various
types of fires in different areas of the plant and all such systems for various areas shall
form a part of a centralized protection system for the entire plant. Fire alarm system
detection system shall be provided in following areas:

. Firm alarm and signaling in all electrical/instrumentation panel rooms.

° Manual call points and Electric Horns in outdoor areas.

Meteorological & Climate Data, Yield & Variability Analysis

Pakistan lies in an area of one of the highest solar insolation suitable for solar technology.
The immense solar resource remains largely untapped. The solar irradiation map of the
region showing the average insolation (Global Horizontal irradiance in kwh/m2/day)
values is given here below: |
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The Company has used weather data inputs from Solargis and Metenorm due to its better
precision and high time resolution. Under World Bank program, the Solargis data has )
been validated at 9 different locations in Pakistan, resulting low uncertainty and more
dependability on the data. The average irradiance data (GHI) based on long term analysis
is given below for quick reference: :

Figure 2 - Average Irradiance Datc
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7.1

7.2

7.2.1

7.2.2

7.2.3

Projected Yield for Solar

As part of the project feasibility, the Company intends on performing a bankable energy vield
assessment for the Project. The results of the initial yield assessment are provided in Annex C.
The Project is expected to produce 30.024 million units during the first year of production.

Solar Irradiation

Pakistan lies in an area of one of the highest solar insolation suitable for solar technoiogy.
The immense solar resource remains largely untapped. The solar radiation maps of the
region (Source: NREL) show the average insolation (Global Horizontal Irradiance in
KWh/Sg.M/day) values, as below:

. Data’
IR

Northern parts of Baluchistan 5.5-6.5 KWh/Sq.M

Central & East Baluchistan, Southern parts off 5.0-5.5 KWh/Sq.M
Punjab & North & North- East parts of Sindh

Major parts of Punjab (other than north-west| 4.5-5.0 KWh/Sq.M
zone), Central parts of Baluchistan & Sindh

Site selection and planning of PV power plants requires reliable solar resource data. The
solar resource of location is usually characterized by the values of the global horizontal
irradiation, direct normal irradiation and diffuse horizontal irradiation as defined below:

Global Horizontal lrradiation (GHI)

GHI Is the total solar energy received on a unit area of horizontal surface. It includes
energy from the sun that is received in a direct beam and from all directions of the sky
when radiation is scattered off the atmosphere (diffuse irradiation). The yearly sum of
the GHI is of particular relevance for PV power plants, which are able to make use of both
the diffuse and beam components of solar irradiance.

Direct Normal Irradiation (DNI)

DN is the total solar energy received on a unit area of surface directly facing the sun at
all times. The BNl is of particular interest for solar installations that track the sun and for
concentrating solar technologies as concentrating technologies can only make use of the
direct component of irradiation.

Diffuse Horizontal Irradiation {DHI)
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DHI is the energy received ofi a unit area of horizoiital surface from all directions when
radiation is scattered off the atmosphere or surrounding area.

Variability and characteristics of solar radiation are influenced by a number of factors.
Many reasons, such as day-night cycle, seasonal cycle, and shading by cloud formations
or surrounding terrain, are quite obvious. Others are not so easy to track e.g. content of
water vapor and aerosols in the atmosphere, thickness of ozone layer, etc. In the past
only, simple observations were possible.

Solar Irradiation Data through Solargis:

The Solargis database is a high-resolution database recognized as the most refiable and
accurate source of solar resource information. The data is calculated using in-house
developed algorithms that process satellite imagery and atmospheric and geographical
inputs.

Solar GIS Satellite based data is.on hourly basis and most appropriate data to represent
the irradiation profile. Hence, the values from Solar GIS are considered as higher accuracy
than other owing to the following points:

» Hourly data series, as other GHI data from Meteonorm and other sources under are of
monthly series. '

> Solar GIS methodo['ogy enhances accuracy of predicted irradiance data to better match
. terrestrial irradiance measured by the ground-based station,

> Particularly, the higher spatial resolution leads to the ability of distinguish irradiance
level within small geographical boundary while half hourly temporal resolution and
daily average atmospheric optical depth inputs can estimate irradiance in line with the
dynamic variation in diurnal atmospheric condition.

> Solargis recently validated its resource data for Pakistan with on-ground
measurements. The project was supported by the World Bank.

Solar irradiation data for the proposed site made available in Solargis is given below:

January T 1372 19.1 | _3.'6
February 150.3 22 188.5
March 196.9 26.1 247.1
April 212.7 29.2 261.5
May 218.4 30.9 262.8
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7.3

7.3.1

June 186.7 31.5 215.2
July 148.1 30.2 164.7
Aupust 143.6 28.1 160.1
September 166.3 29.2 201.4
October 172.6 29 - 216

November 1395 25.2 175.9
December 129.6 20.39 162.1
Total 2001.9 26.84 2428.9

Solargis data file for project location is attached with this report as Annexure-4 for
reference.

For computation of yield analysis, solar irradiance and other values from Solargis have
been considered in this report.

Solar Yield Analysis using PVsyst:

The PVsyst software, widely being used by most of the developers, has been used to
ascertain yield and performance of the systems / options considered in this report,

Yield from the Solar system varies depending on the following factors:

. Direct Irradiance

. Tilt and Facing of the module with respect to Sun.

° Selection of Solar PV Technology and Make of the module,

. inverter Type and Make

. Cable sizing and cable losses

o Grid availability.
Lasses considered for Yield Calculation:
PVSYST calculates the direct current (DC) electricity generated from the modules in
hourly time steps throughout the year. This direct current is converted to alternating
current (AC) in an inverter. A number of losses occur during the process of converting
irradiated solar energy into AC electricity. Some of these losses are calculated within the

PVSYST software, whilst others are assumed figures based on the performance of similar
PV plants. The losses are described in the following subsections.

{a) incident Angle Losses
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The incidence angle loss or “Incidence Angle Modifier” (IAM} accounts for losses in
radiation penetrating thefront glass of the PV middules due to angles of incidence other
than perpendicular. This loss is derived from the ratio of direct and diffuse radiation,
sun angles and the tilt of the modules.

{b) Low Irradiance Loss

The conversion efficiency of a PV module reduces at low light intensities. This causes a
loss in the output of a module compared with the standard conditions at which the
modules are tested (1000 W/Sg.M). This “low irradiance loss” depends on the
characteristics of the module and the intensity of the incident radiation.

{c) Module Temperature

The characteristics of a PV module are determined at standard temperature conditions
of 25°C. For every 1°C temperature rise above 25°C there is reduction in performance
of modules. This temperature dependent performance differs for different PV
technologies. -

(d} Module Quality

Most PV modules do not match exactly the manufacturer's nominal specifications.
Modules are sold with a nominal peak power and a given tolerance within which the
actual power is guaranteed to lie. In practice PV modules usualiy lie below the nominal
power but within the tolerance.

{e) Module Mismatch

Due to the inherant inaccuracy of the silicon photovoltaic cell manufacturing process,
PV modules, expected to have the same electrical features, will not be identical. This
(relatively small} heterogeneity among modules is at the basis of the mismatch loss. The
mismatch loss depends both on the specific PV moduies used for the project and on the
procedure followed to assemble the modules on site.

{f) DC Cable Resistance

Electrical resistance in the wires between the power available at the modules and at the
terminals of the array gives rise to ohmic losses (I°R).

{g} Inverter Performance

The inverters used at any PV plant convert from DC power inlo AC power with a
maximum efficiency of 99%. The samé is reflected in the Inverter datasheet. However,
depending on the inverter load, they will not always operate at maximum efficiency.

(h} Soiting
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7.3.2

In order to produce maximum energy on any given day, it is best to keep the paneis
clean at all times. The cleaning of modules will depend on the rainfall and cleaning

~ strategy defined in the O&M contract; thus, it may not be possible to keep the panels

clean all the time. Unless a particularly robust cleaning strategy is employed, the soiling
loss for horizontally mounted modules may be expected to be higher than modules that
are inclined, as inclined modules will benefit more from the cleaning effect of rainwater
run-off,

(i) Degradation

The performance of a PV module can decrease over time. The degradation rate is
typically higher in the first year upon initial exposure to light and then stabilizes. The
extent of degradation and the process by which it occurs varies between module
technologies. '

The initial degradation occurs due te depreciation in the cell, which are activated on
exposure to light. The subsequent degradation occurs at the module level and may be
caused by:

e Effect of the environment on the surface of the module e.g. pollution

s Maechanical stress and dampness on the contacts

e Cell contact breakdown

s Wiring degradation

o Factors affecting the degree of degradation include the guality of materials used in
-manufacture, the manufacturing process, and also the O&M regime employed at
the site.

PVsyst Inputs

The following table indicated the inputs considered for the PVsyst analysis:

it 2L

Site Co-Ordinate 24°42'58.0"N+67°34'09.5"E
Plane Tilt +/- 55Deg

Pitch 5.5Mtrs

Collector Band Width 2.47 Mtrs

Meteo Data Solargis - 2001.9kWh/m2
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Loss Distribution in PVSYST simulation

The following table gives:the extract of loss distribution in yield simulation —

Consideration - JA 630 Wp Mono Bifacial Module / GCR: 44.8% / Tracker elevation: 0.6
m. 1P arrangement / Sungrow 4.4MVA & 3.3MVA inverter

‘pescription

I ‘l-.d_s.s'— Usingv‘s-dla'f::.GIiS

Horlzontal Giobal Irradiation | 2002 kWh/m2
Global incident in coll. Plane (+)21.3%
Near Shading {-)2.11%
IAM Factor (-)2.00%
Soiling Loss Factor (-) 3.0%
Ground Reflection from Front Side (+}0.29%
PV Loss due to Irradiance Level {(+)0.4%
_PV Loss due to Temperature {-)6.51%
Light Induced Degradation (-) 1.0%
Module Quality Loss (+} 0.7%
Mismatch {-11.1%
Mismatch for Back Irradiance {-)0.71%
Ohmic Wiring Loss | {-)1.15%
Inverter Loss during Operation {-)1.4%
Inverter Loss over nominal inverter power| {-)0.01%
AC Chmic Loss {-10.25%
External Transformer Loss {-)1.53%
Auxiliaries (fans, others) {-)0.58%
System Unavailability {-)1.09%

Energy Injected into Grid,
for 15002.82 kWp modules

30024191 kWh

Performance Ratio (After the Losses)

82.39%

Page | 25



7.3.4

Probabilistic evaluation of forecast production using Solargis:

The forecast generation by solar power plants is mainly dependent on the Meteo data
used for the simulation, which has natural variation due to change in weather patterns
from year to year. Additional uncertainty results from variation in system parameters
{module degradation, soiling etc.), Simulations for solar generation can be expressed in
terms of different probabilities of exceedance e.g. PS0, P75, P90. Typically, either P75
or P90 is used for risk / financial analysis or the P50 value is used with conservative
assumptions for system losses, '

:Descrigtion.

Year-Year variabiity variance ] | -1.0%

Deviation of System Parameters Uncertainties
PV module modelling/parameters ' ' 1.0%
Inverter efficiency uncertainty 0.5%
Soiling and Mismatch uncertainties 1.0%
Degradation uncertainty 1.0%
Global Variability {(Meteo+System) Variance 2.1% (Quadratic

' ' Sum)
Annual Production Probability : P50 - 30.024 GWh

P75 — 29.610 GWh
P90 — 29.230 GWh
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Probability Graph — Solargis
Note: PVsyst analysis report for the above arrangement and yield is attached with this
report as Annexure-

Grid Interconnection

Interconnection Arrangement

The electric power generated from the Generation Facility/Solar Power Plant of the
Company shall be dispersed to the load center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric

power comprises the direct 11 kV lines of approximately 7-8 km length to be laid from
the 11 kV bus bar of the Generation Facility/Solar Power Plant to the Gharo Grid Station.
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Operations and Maintenance (O&M)

Operation & Maintenance for a Solar PV Plant is relatively straightforward and less
intensive compared to other power generation technologies. The operations shall be
managed by either a third-party O&M consultant or an in-house technical and
operational expert team, well-equipped with required capabilities. Most O&M functions
shall be performed by permanent staff and the operation of the facility will be
automated, supervised and controlled by SCADA,

The operation team shall operate and monitor the facility in accordance with Prudent
Utility Practices, applicable standards and the manufacturers' recommendations.

Operations and Maintenance tasks shall include:

* Periodic cleaning of PV Panels {few times per month).

¢ Periodic operational checks and tests of equipment in accordance with OEM
recommendations.

e Regular plant inspections.

¢ Routine maintenance services,
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» |mplementand regulate the facility’s preventwe and corrective maintenance program.
» Critical / non-critical redctive repairs.
» Plant security covering entire fenced area.
» General shift operations for coordinating plant operation, maintenance & liaison
with power purchaser; and
e Maintain critical spares for plant & equipment.

Key Operating Aésumptions

The following sections provide a summary of the general, project cost, operating and
financing assumptions related to the Project. The feasibility has been prepared following
a detailed discussion of these assumptions with Project sponsors. The proceeding
sections discuss the following assumptions:

» Plant Generation

s General & Timeline

* Project Cost

» Financing Assumptions

e Project Tariff & Revenue

» Financial / Economic Analysis

Plant Generation Parameters

Key generation parameters as per PVsyst simulations are summarized below. The value

~ for plant factor of 22.85% has been assumed for financial projections.

Expected Generation at Different Probabilities

22.85%
29,610 22.53%
29,230 22.24%

11.1 Project Timeline

A construction period of 8 months following financial close has been assumed for the
Project. Financial Close is targeted in January 2025 with a target Project commercial
operations date (“COD") of September 2025. A schedule of activities and key milestones
is provided in table below.
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11.3

114

Project Timeline

incorporation of Project Company

v

July 2022 to June 2023 v" |dentification of Project land and initial yield study
v Land acquisition
v Inciusion in KE Power Acquisition Program (PAP)

July 2023 to June 2024 v Approval of Project in PAP by the Authority (NEPRA)

. Contractor/supplier negotiation and selection

July 2024 to November . Tariff submission and approval

2024 . Concurrence application and approval
... EPA finalization with KE and NEPRA approval
Lenders’ due diligence

December 2024 Financial Close :

January 2025 Commencement of works and supply

August 2025 Project Commissioning

v Completed .. In Progress To be initiated
Project Life

As per the standard energy purchase agreement ("EPA”) the Project life and EPA term
has been assumed as-25 years from COD and all equipment is being procured

corresponding to the same.

Project Cost

The break-down of the estimated Project Cost is provided below in table, The project
- cost is based on an estimated PKR/USD exchange rate of PKR 300/USD.

Estimated Project Cost

EPC Cost
Other Costs 1.074 322.2
Duties & Taxes P 1.026 307.829
Project Cost 10.2 3,060
EPC Cost per MW 0.540
Project Cost per MW 0.677

Project Financing

The Project financing will be based on a debt-to-equity ratio of 80:20. Under the base
case financial projections, debt is assumed to be 100% foreign financed. The lenders
have been selected and financial terms have been negotiated. Foreign debt shall be
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repaid in 14 years after COD amortized over the period through fixed annuity-based

installments. _ £

Key parameters of the Project funding are provided in table below:

Project Funding

Project ost

PR SR

RS

3,060 million

Debt

PKR 2,448 million

Equity

PKR 612 million

Lending Rate (Foreign)

Repayment Period

SOFR (4.5%) plus Margin {4.5%) (Total 9.0% fixed)

- 14 years

Project Tariff

' Key Assumptions for Tariff

A o

EPC cost per MW

T PN L

USD 540,000

Project Cost per MW USD676,771
Construction Period g maonths -
Exchange rate {PKR/USD) 300.0
Plant Factor 22.85%

Expected Annual Generation

30,024,900 MWh

Assumed

Degradation = per

0.40%
annum
O&M Cost per annum USD 12,500 per MW
Debt ta equity ratio 80:20
Return on Equity (IRR based) | 13.0%
Loan Repayment Period 14 years
Repayment Frequency Quarterly

Foreign Debt Cost

SOFR (4.5%) plus 4.5% (Total 9.0% fixed)

Based on the above assumptions the respective tariff components along with relevant
indexations are provided in table below:

Tariff Details

is

o
ARl T S L B Y

Us " cpl, Local CPI,
PKR/USD Parity
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Kwh-

Year15-25% ~  ‘Indexation.

Return on Equity 2.6667 2,6667 PKR/USD Parity
Insurance 0.4105 0.4105 N/A -

(?S::ponent ervine 39157 I;LBISESD Parity o
Total Tariff - | 14.8933 | 48776 |

Levelized Tariff , 12.9489

Project Revenue

The Project shall be exclusively selling all energy generated to K-Electric Limited under a
25-year Energy Purchase Agreement (“EPA”). The EPA shall be based on the tariff
determined by NEPRA, which shall be adjusted on a quarterly basis as per the above-
mentioned indexation mechanism. The financial projections summarized below show that
the Project is expected to generate positive earnings before interest, taxes and
depreciation {(EBITDA} and net profits throughout its life and have favorable financial
ratios.

Projected Financial Statements

: £ GRS
Balance Sheet (PKR in Million)

{

; Fixed Assets 2,771 2,196 I 1,621 | 1,045 ; 470

. Receivables oo 191 , 66 1 107 : 59 f 97 ;
| Total Assets | 2,962 ‘ 2,262 | 1,728 | 1,104 ! 567 |
i Long Term Debt | 2705 | 3268 | 2343 | - E ;

E Working Capital - : ; 54 . 100 .165 ' - : - ;
iPaid Up Capital g 620 j 620 ; 620 620 l} 620 ]:
- .
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_ a17) 1 (L727) | . 483 (54)
i L a |
Retained Earnings » (1,400) i
[Fimstres nY- TRoT
Total Liabilities & Equity 2,962 2,262 | 1,728 | 1,104 567
. t
Cashfiow Statement
Cashflow from Operating 214 387 895 510 886
Activities
Cashflow from Financing {110) {283) {727) - -
Activities
Cashflow during the year 104 103 168 510 886
Key Ratios
Interest Coverage Ratio (Times) 1.76 2.35 4.99 - -
Debt Service Coverage Ratio 1.21 1.20 1.20 - -
(Times)
Loan Life Coverage Ratio (Times) i 1.25 @ 1.42 191 - -
Project Life Coverage Ratio 1.80 . 2.05 2.75 - -
{Times)

12 Annexure-1: Plant Layout

Attached in PDF format as sep.afate fiIe.I

13 Annexure-2: Single Line Diagram

Attached in PDF format as separate file.

14 Annexure-3: PV Syst Simulation

Attached in PDF format as separate file.
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Annexure-2: Single Line Diagram
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Annexure-3: PV Syst Simulation
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PVsyst - Simulation report
Grid-Connected System

Project: 15MW GNL Project Central Inverter

Vdriant: New simulation variant
Tracking system with backtracking
System power: 15.00 MWp
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Project: 156MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16:26

with v7.3.1
Project summary
Geographical Site Situation Project settings
Gharo Latitude 24.72 °N Albedo 0.20
Pakistan Longitude 67.57 "E
: Altitude 7m
Time zone UTC+5
Meteo data
Gharo

SolarGIS Monthly aver. . period not spec. - Synthetic

System summary

Grid-Connected System Tracking system with backtracking

Simulatien for year no 1

PV Field Orientation Near Shadings

Qrientation Tracking algorithm Linear shadings

Tracking plane, horizonlal N-S axis Astronomic calculation

Axis azimuth o° Backiracking activated

System information

PV Array . Inverters

Nb. of modules 23814 units Nb, of units 3 unils
Pnom total 15.00 MWp Pnom totat 12,10 MWace

Pnom ratio 1.240

User's needs
Unlimited load (grid)

Results summary

Produced Energy 30024181 kWhiyear Specific production 2001 kWhikWplyear Perf, Relio PR 82.39 %
Apparent energy 31731086 kVAh

Table of contents

Project and results summary 2
General parameters, PV Array Characleristics, System losses 3
Near shading definition - iso-shadings diagram 5]
Main resulis 7
Loss diagram 8
Predel, graphs g
P80 - P90 evaluation 10
Single-line dlagram __ "
CO:x Emission Balance 12

07726724 . Page 2/12



PVsyst V7.3.1

VCO, Simulation date:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Project Centrai Inverter

Variant: New simutation variant

Grid-Connected System
PV Field Orfentation

General parameters

Tracking system with backtracking

Crientation Tracking algorithm Backtracking array

Tracking plane, horizontal N-S axis Astronomic calculation Nb. of trackers 322 units

Axls azimulh 11 Backtracking activated Sizes
Tracker Spacing 550m
Collector width 246 m
Ground Cov, Rafio (GCR) 44.8 %
Phl min f max. -j+ 55,0 °
Backtracking strategy
Phi limits for BT -1+63.2 °
Backtracking plich 550 m
Backiracking width 247m

Models used

Transpositien Perez

Diffuse Perez, Meteonorm

Circomsolar separate

Horizon Near Shadings User's needs

Free Horizan Linear shadings Unlimited load (grid)

Bifacial system

Model 2D Calculation

unlimited trackers

Bifacial model geometry Bifacial model definitions

Tracker Spacing 550 m Ground albedo 0.20

Tracker width 246 m Bifaclalily factor 45 %

GCR 44.8 % Rear shading factor 50 %

Axis height above ground 210m Rear mismatch loss 10.0 %

Shed transparent fraction 0.0%

Grid injection point

Power factor

Cos(phi) {lagging)} 0.950

PV Array Characteristics

Array #1 - PV Array

PV module Inverter

Manuiaclurer JA Solar Manufacturer Sungrow

Model JAMT2D42-630/LB Model §G3300UD

(Custom parameiars definition) {Custom parameters definition)

Unil Nom. Power 630 Wp Unit Nom, Power 3300 kWac

Number of PV modules 5940 unils Number of inverters 1 unit

Nominal (STC) 3742 kWp Total power 3300 kWac

Modules 220 Sirings x 27 In series Operating voltage 895-1500 V

At operating cond. (50°C) Max. power (=>22°C) 3795 kWac

Pmpp 3479 kWp Pnom ratio (DC:AC) 1.13

U mpp 1087 vV Power sharing within this inverter

| mpp 3201 A

07126124
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PVsyst V7.3.1
VCO, Simulation date;
07/26124 16:26

with v7.3.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

Array #2 - Sub-array #2
PV module
Manufacturer
Model

{Custom parameters definition}
Unil Nom. Power
Number of PV modules
Nominal {STC)
Modules
At operating cond. {(50°C)
Pmpp
U mpp
| mpp

Total PV power
Nominal (STC})
Total

Module area

JA Solar
JAM72D42-630/L8B

630 Wp
17874 units
1.26 MWp

662 Strings x 27 In series

10.47 MWp
1087 v
9632 A

15003 kWp
23814 modules
66568 m*

PV Array Characteristics

Inverter
Manufacturer
Maodel
(Custom parameters definition)
Unit Nom. Power
Number of inverlers
Total power
Operating voltage
Max. power (=>22°C}
Pnom ratio {DC:AC)
Power sharing within this inverter

Total inverter power
Total power

Number of inverters
Pnom ratio

Sungrow
SG4400UD

4400 kWac
2 ynits
8800 KWac
895-1500 V
5060 kWac
1.28

12100 kWac
3 units
1.24

Array Soiling Losses

Thermal Loss factor

Array losses

LID - Light Induced Degradation

Loss Fraction 3.0% Medule temperalure according lo irradiance Loss Fraction 1.0%

Uc (const) 28.0 Wi

- Uv {wind} 0.0 WimPK/m/s
Module Quality Loss Module mismatch losses Strings Mismatch loss
Lass Fraclion 0.7 % Loss Fraction 0.7 % at MPP Loss Fraction 04 %
Module average degradation IAM loss factor
Year no 1 ASHRAE Param.: IAM = 1 - bo (1/cosi -1)
Loss faclor 2 Y%lyear bo Param. 0.07
Mismalch due to degradation
Imp RMS dispersian 0.4 %lyear
Vmp RMS dispersion 0.4 “%lyear
DC wiring losses

Global wiring resistance 1.4 m{}
Lass Fraclion 1.5 % at STC
Array #1 - PV Array Array #2 - Sub-array #2
Global array res. 5.6 mQ Global amay res. 1.9 m2
Loss Fraclion 1.5 % al STC Loss Fraclion 1.5 % at STC

Unavailability of the system

Auxiliaries loss

System losses

42.0 kw

Time iraction 0.8 % constant (fans)
2.9 days, 0.0 kW from Power thresh.
5 periods

07126124
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o Project: 15MW GNL Project Central Inverter

Variant: New simulation \Jariant

PVsyst V7.3.1
VC0, Simulalion date:
07/26/24 16:26

with v7.3.1

Inv. output line up to MV transfo

Inverter voltage 530 Vac ti
Loss Fraclion 0.40 % at STC
Inverters: $G3300UD, SG4400UD

Wire section (3 Inv.) Copper 3 x 3 x 2500 mm?
Average wires lenglh 68 m

MV line up to Injection

MV Voltage 11 kV
Average each inverter

Wires Alts 3 x 300 mm?
Length 1300 m

Loss Fraction 0.61 % at STC

AC wiring losses

MV transfo

Medium voltage AERAY

One transfo parameters

Nominzal power at STC 4,91 MVA

Iroft Loss (24/24 Connexion) 8.54 kVA

Iren loss fraction 0.17 % at 8TC
Copeper loss 57.01 kVA

Copper loss fraction
Colls equivalent resistance

1.16 % at STC
30,94 mQ

AC losses in transformers

Operating losses at STC (full system)

Nb. identical MV transfos .3

Nominal power al STC 14.73 MVA
Iron loss {24/24 Connexion) 25.63 kVA
Copper loss 171.04 kKVA,

07/26124
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PVsyst V7.3.1

VCO, Simulation dale:

07/25/24 16:26

Proje'ct: 15MW GNL Project Central Inverter

Variant: New simulation variant

with v7.3.1
Near shadings parameter
Perspective of the PV-field and surrounding shading scene
iZenith East
North e e e R
West "+ . South .
Iso-shadings diagram
Orientation #1
3 I ] L

1§32 June |

=82 May and 23 July

3: 20vApr and 23 Aug]

%: 20 Mar and 23 Sep]

g 23 octl

and 22 Nov|

e 4

5
3 .
é ]
120
Azimuth [°]
07/26/24 Page 6/12




Project: 15M\%§NL P}l;gjpct Central Inverter

RESS

Variant; New simulation variant

PVsyst V7.3.1
VCO, Simulation date:

07/26/24 16:26
with v7.3.1

Normalized productions (per installed kWp)

Main resulis

System Production
Produced Energy

Apparent energy

30024191 kVAhiyear
31731086 kVAhlyear

Specific produclion
Performance Ratio PR

2001 kWh/kWpiyear
82.38 %

Performance Ratio PR

”? T T T 1+ T T T T 1.2 T 1T T T T T 1T T 1
- 3 Lc: Cofieclion Loss (PV-amuy fessus) 0.87 KWW iday 1 14 FR: Performance Ratio (7 ¥r): 0.824
— 10| La: Byalem Loas {inverler, ...) 0.3 kWh/kWplday - 1.0
g osf
z H
< H
1 !:!J Mar  Ap; y Jul  Aug  Sep 0[ Nov oo Feb ux Apt Mgy dun Jul Aug  Sup Nuy  Qec
' Balances and main results
GlobHor DiffHor T_Amb Globlnc. GlobEff EArray E_Grid PR
kWh/m? KWhim® °C kwh/m? kWhim? Kwh kWh ralio
January 137.2 52.0 19,10 173.8 - 1603 2306758 2210800 0.849
February 150.3 54.3 22,00 188.5 175.8 2483945 " 2381232 0.842
March 196.9 72.8 26,10 2471 2321 3213291 3079572 0.831
Aprll 2127 833 29,20 261.5 246.8 3366047 3126050 0.797
May 218.4 100.7 30,90 262.8 2475 3395278 3257077 0.826
June 1867 102.6 31.50 215.2 201.5 2792791 2680656 0.830
July 148.1 101.2 30.20 164.7 152.4 2150412 2080213 0.834
Angust 143.6 94.8 29.10 1601 148.4 2094962 2003727 0.834
September 166.3 83.9 28,20 201.4 188.2 2626230 2354973 0.779
October 172.6 65.8 28,00 216.0 201.8 2790303 2677152 0.826
November 139.5 54.3 25.20 175.8 162.7 2295177 2202408 0.835
December 129.6 49.0 20.39 162.1 149.1 2143484 1990333 0.819
Year 2001.9 914.7 26.84 2428.9 2268.6 31658679 30024191 0.824
.Legends
GlobHer  Global horizental irradiation EArray  Eifeclive energy al the output of the array
Dikf-lor Horizontal diffuse irradialion E_Grid Energy injected into grid
T_Amb Ambienl Temperature PR Pericrmance Ratio
Globinc Global incident in coll. plane
GiobEff  Effective Global, corr. for IAM and shadings

07/26/24
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e
PVsyst V7.3.1

VCQ, Simulation date:
07/26/24 16:26
with v7.2.1

Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

2002 kWhim?

2267 kWhim? * 66568 m® coll.

+21.3%

-2.11%
-2.00%
-3.00%
A +0.29%

+0.00%
-5.00%

efficiency at STC = 22.59%

35216596 kWh

31662896 XWh

31206462 kWh

30024191 kWh

10266926 kVARD
31731086 kvAh

+0.70%

-1.00%
-1.10%
0.71%
-1.15%

-1.40%
N -0.01%
[ 0.00%
M 0.00%
4 0.00%
N 0.00%
N -0.02%

™ -0.58%

™ -0.25%
% 1.53%
-0.30%
-1.09%

Loss diagram

Bifaclal

Global incident on ground
936 kWh/m? on 148528 m?

-64.83%

+19.08%

Global horizontal irradiation
Global incident in coll. plane
Near Shadings; irradiance loss
IAM factor on global

Soiling loss factor

Ground reflection on front side

-80.00% (0.20 Gnd. albedo

Ground rezlaclion loss
View Faclor for rear side

Sky dlifuse on the rear side
Beam effeclive on the rear side
Shadings loss on rear side
7.33% Global Irradiance on rear side (166 kWhim?)
Effective irradiation on collectors

PV conversion, Bilaciality faclor = 0.45

Array nominal energy {at STC effic.)
Module Degradation Loss { for year #1)
PV loss due to frradiance [eve]

PV loss due to lemperature
Module quality loss

LID - Light induced degradafion
Mismalch loss, modules and strings
Mismatch for back irradiance

Ohmic wiring loss

Array virtual energy at MPP

Inverier Loss during operation {efficiency)
inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voliage
Inverter Loss due to power threshold
Inverter Loss due 1o voltage threshold
Night consumplion

Avazilable Energy at Inverter Output

Auxiliarles (fans, other)

AC ohmic loss

Medium vollage transfc loss

MV line chmic loss

System unavailability

Active Energy Injected into grid

Reaclive energy to the grid: Aver. cos(phi) = 0.846
Apparent energy to the grid

07126i24
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PVsyst V7.3.1
YCO0, Simulation dale:
07/26/24 16:26

with v7.3.1

Project: 15MW GNL Prqiect Central Inverter

Variant: New simulation variant

120

Predef. graphs
Daily Input/Output diagram

Energy injected into grid [MWh/day]

-20

100~

80

80—

-

0~

o

Values from 01/01 to 12/31

I ! 1 '

| : ! . I

&00

6.

4
Globkal incident in coll, plane {kWh/m?/day]

System Output Power Distribution

10

Energy injected indo grid [kKWh / ¢lass of 100 kW)

700

600

500 [—

400~

300

200

100

! ! ! } ! I

Values from 01/01 to 12/31

i | 2 l s |

2000

G000 8000 10000
power injected inlo grid [kKW]

12000

14000
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,}1;3-‘,53 Project: 15MW GNL Project Central Inverter
e '

Q’"‘E&ga Variant: New simulation variant

PVsyst V7.3.1

VCO, Simulation date:
07/26124 16:26
with v7.3.1

P50 - P80 evaluation

Meteo data Simulation and parameters uncertainties
Source  SolarGlS Monthly aver. , period not spec. PV module modelling/parameters 1.0 %
Kind Not defined Inverter efficiency uncertainty 0.5%
Year-{o-year variability(Variance) -1.0 % Solling and mismatch uncertainties 1.0%
Specified Deviation Degradation uncertainty 1.0 %
Global variability (meteo + system) Annual production probability
 Variabilily (Quadratic sum) 21 % Variability 0.62 GWh
. P50 30.02 GWh
PaD 28.23 GWh
P75 29.61 GWh

Probkability distribution

0-50llil]lllI]Il‘lItliilillllllllllllll'llll

C.45

P50 = 30.02 GWh

0,40 T _Grd simul ~ 30.02 GWh

0.35

- P75 =29.61 GWh
0.30

O BB LN N S L UL
T T T T

0.256

Probabilicy

0.20 .
FPag = 29,23 GWh
0.15

0.10

LR LA B UL N N N B N

TP ITS

THE N T SRS W) IO T S TS N SO S S SN WU SN SO VOOUN S AU WA U A S M N

280 28,5 28.0 28.5. 30,0 30.5 31.0 3.5
E_Grid sysiem production GWh

ﬁ par v bsr o Ve ey o Uy oo e Ly ol ol raglypsyleris
o
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C 3

K D ] E

11

el ?_ A Lo . B I C [ F | [ T ] i i
L Single-line diagram
~lisa 1N g e-1l g
F PVsyst V7.3.1 ]
VGO, Simulation dale:
| 07/26i24 16:26
13 with v7.3.1 12]
L3
il L0
: 3——1 __________ 1? 0e/1203.0 m _@ 1300. m
o [ . TRIIRIII | I < ?;300 KA 11 kv } kwh 9
- nverter
27 % JA;’I;OZg;iangO/ LB MV transformer Injection point
| S
1. A AN AN AR AC
& 27 x JAM72D42-630/LB Inverter 2 (4400 kVA) 8
331 Strings
1 i~ e 1 D 1i0m I
] EXLXLLIELL E I AC
7 27 x JAM72D42-630/LB Inverter 2 (4400 kVA) 7
331 Strings
6 6
g 5
4 a|
| PV module  JAM72D42-630/LB
3 Inverter 1  SG3300UD 3
i Inverter 2 SG4400UD i
, String 27 x JAM72D42-630/LB
- 2
15MW GNL Project Central Inver
B ter -
1 VCO : New simulation variant 07/26/24 1
A | B | C I 5] I E ] F I G ] H I I




Project: 15MW GNL Project Central Inverter

Variant: New simulation variant

PVsyst V7.3.1

VCO, Simulation dale:
07/26124 16:26

with v7.3.1
CO:2 Emission Balance
Total: . 318489.9 1COz
Generated emissions Saved COz Emission vs. Time
Total: ‘ 29280.31 tCO=
Source: Delailed calculation from table below:
Replaced Emissions 350000 =TT T T T T T
Total: 400823.0 tCOx 300000 f- 3
Syslem production: 30024.19 MWh/yr - R
Grid Lifecycle Emissions: 445 gCO/kWh 250000 - -
Source; IEA List - . ;
Counlry: Fakistan ] 200000 - E
Lifetime: ‘ 30 years :’ 150000 - =
Annual degradation; 1.0% E = 3
: £ 100000 -
50000 - -
ok ]
_soonn{“lrr!llllll'l'!rtllll’tlll:
0 5 0 15 20 25 30
Year
System Lifecycle Emissions Defails
" Hem LCE ’ Quantily Subtotal
{kgCO2]
Modules 1686 kgCO2/kWp 15241 kWp 25689156
Supports - 2.97 kgCO2/kg 1209600 kg . 3590274
Inverters 294 kgCO2/ 3r.0 10880

07126124 : . Page 1212



3(g) & 3(7)

An Affidavit Stating Whether The Applicant
Has Been Granted Any Other License Under
The Act

&

An Affidavit As To The Correctness,
Authenticity And Accuracy Of The
Application



With reference to the requirement as per clause, “Schedule Il (Regulation 3{g)) *an affidavit stating
whether the applicant has been granted any other license under the Act;“ is attached.

And

With reference to the requirement as per clause, “Schedule Il {Regulation 3{7}) *An affidavit as to the
correctness, authenticity and accuracy of the application * is attached.



== §AANIDT

Iﬁi!ﬂIﬂﬂlﬁlﬂIM:HEﬁﬂlﬂlﬂlllﬂﬂllllllﬂ!lﬂ{lgﬂ-l‘l\limsEE_‘BZDDFCv 5 % =

Type : Low Denomination .-'1 )
[l ke
Atount ;. Rs 300/- 1 "‘
Scan for online verlfication

Descriplion : AFFIDAVIT- 4

Applicant : GHARO NEWGEN PRIVATE LIMITED [00000-0000000-0]

Representative From :  GHARQ NEWGEN PRIVATE LIMITED

Agent ADIL 100000-0000000-0)

Address : LAHORL o ]

Issue Date : 19-Aug-2024 10:39:21 AM . P e
Defisted Onjvalidity:  26-Aug-2024 o 2T
Amounl in Words ¢ Three Hundred Rupees Only ——

Reason : AFFIDAVIT IN FAV OF NEPRA

Vendor Information ; Muhammad Abubakar Waheed | PB-LHR-833 | Tufail Road

@t J el ot lﬁJbefu'—%l-e-_u 2383 3305 § st o Jlanid JOE £ (S0 g5a0e 2 b2 ST SRS e g5
Type "eSlomp <16 digit eSlamp Numbur>" send lo 8100

BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
AFFIDAVIT

I, Rana Uzair Nasim, son of Rana Nasim Ahmed, resident of 76-b, 5t # 4, DHA Phase 5, Lahore, bearing
CNIC no. 35201-8925121-7, as Chiel Executive Officer of Gharo Newgen (Private) Limited, with its
repistered office located at number 114 CC-2 DHA, Phase 6, Lshore, being the duly authorized
representative of Gharo Newgen (Private) Limited, hereby solemnly affirm and declare that the contents
of the accompanying application for the grant of electric power generation/concurrence and the
supporting documents, including all annexes thereto, are true, accurate and correct to the best of my
knowledge and belief, and that nothing has been concealed.

{ also affirm that all further documentation and information to be provided by me in connection with the
accompanying application shall be true, accurale and correct to the best of my knowledge and belief.

lalso further affirm that Gharo Newgen (Private) Limited has not been granted any other license pursuant
lo the applicable provisions of the Regulation of Generation, Transmission and Distribution of Electric

Power Act, 1997,

Deponent

Rana Uzair Nasim

Chief Executive Officer

Gharo Newgen {Private) Limited
-19-08-2024

Verification:

Verified on oath at Lahore on this 19th day of August 2024 that the contents of the above affidavit are

correcl and true to the best of my knowledge and belief.

DEPONEINT

Rana Uzair Nasim
Chief Executive Officer
1 9-08-2024

» 2her? AmmadAdvitate
i ommissioner Labises
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3(6)

Authorization From Boa_rd Resolution/ |
Power Of Attorney



With reference to the requirement as per clause, " Schedule lll {Regulation 3{6)} *Authorization
from Board Resolution/ Power of Attorney " is attached.



-

. - GHARO NEWGEN (PRIVATE) LIMITED
114-CC2, Phase-6C, DHA, Lahore. { Ph: 042 38020444

EXTRACT OF RESOLUTIONS PASSED BY
THE BOARD OF DIRECTORS OF M/S GHARO NEWGEN (PRIVATE) LIMITED {THE|“COMPANY”) IN A
MEETING HELD ON JUNE 17, 2024 AT ITS REGISTERED OFFICE
LOCATED AT 114-CC2, PHASE-6C, DHA, LAHORE
RESOLVED THAT the Company be and is hereby authorised to file application(s) pefore the National
Electric Power Regulatory Authority (“NEPRA”) in relation to the grant of concurrence by NEPRA {the
“Application(s)”), so that the Company is authorized to set up a 15MWp solar PY generating facility
located within the service territory of K-Electric) for the purpose of supplying electric power to K-
Electric through the distribution system of the Gharo Grid Station located in Gharo, District Thatta.
FURTHER RESOLVED THAT Mr. Rana Nasim Ahmed, Director and Mr, Ranaa]Uzair Nasim, Chief
Executive Officer, (the “Authorised Person”) are duly authorized singly and severally to file, submit
and present the Application(s) {along with all annexes), affidavits, and any doguments in support
thereof before NEPRA, sign the necessary documentation, pay the necessary filing fees, appear, or
appoint a duly authorized representative to appear, and/or make any oral / writtJen representations
on behalf of the Company before NEPRA, and undertake or do any matter(s) / Act(s) necessary for
the filing, submission, processing, completion and finalization of the Application(s), or incidental
thereto.

FURTHER RESOLVED THAT in addition to the Authorised Person, the associates apd partners of RIAA
Barker Gillette (formerly RIAALAW), including Mr. Adil Khalid Tirmizey and Mr. Minam Karim shall
also have the aforementioned powers,

Certified that the above resolutions: {i) were duly passed on June 17, 2024 at 2 meeting of the board
of directors of Gharo Newgen (Private) Limited held with the necessary quorum of directors; and (i)
has not been rescinded and remains in operation and that this is a true copy off the extract of the
said resolutions. '

Rana Uzair Nasim
Chief Executive Officer
Gharo Newgen (Private) Limited




3(1)

Location (Location Maps, Site Map, Land)



With reference to the requirement as per clause, " Schedule 11l (Regulation 3{4)(a)(A)9(e) 3{i))
*Location (location maps, site map, land " is attached.




4.2 Project Site and Location

The Project Site is located near the town of Gharo at Deh Ghairabad, Mirpur Sakro, District Thatta,
Sindh approximately 6 km along the Sindh Coastal Highway and then approximately 1.25 km via
connecting road from the Highway. The Site is about 55 km away from Jinnah Internationai

Airport, Karachi.

Site Coordinates:

The site coordinates are as follow:
Longitude {East)

Latitude (North)
67°34'09.5"E

|
: 24°42'58.0"N

Paradise 1siand
ater Purk Gliaro

Jam Branch
il T
H

2.00km

2.50km

S Ry d
» -r.w:-ng:‘ﬁ
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sy shge Gl P T
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‘ = i 2 B Tl e
z e s ‘,’_égiimw \.\
E . -+~ Tovm Bhato (SFEsterncitn
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3(iii)

Water Source At Site For Maintenance



With reference to the requirement as per clause, " Schedule Iii {Regulation 3{4}(a}{A)9(e)} 3(iii})
*Water source at site for maintenarice " is attached.




e

6.1 Water Source

The raw water for the plant Maintenance, essential for meeting the module cleaning needs, will
be drawn from bore wells and processed through an RO plant to achieve appropriate TDS and
pH values. The water will be distributed throughout the plant via underground water pipelines
equipped with distributed valves.



3(iv)

Infrastructure: Roads, Rail, Staff Celony,
Amenities



With reference to the requirement as per clause, " Schedule Ill {Regulation 3(4}{a}(A)9(e) 3{iv})
*Infrastructure: roads, rails, staff colony, amenities " is attached.

o



3(4)(a){A}(e)3(iv): infrastructure: Roads, rail, staff colony, amenities:

The infrastructure for the solar power plant will encompass well-constructed access roads to facilitate the
smooth transportation of equipment and materials, ensuring efficient movement within the plant
premises. A dedicated staff colony will be established on-site to house operational and maintenance
personnel, guaranteeing their round-the-clock availability. The colony will be equipped with essential
amenities such as water supply, electricity and communication facilities, along with the comfortable living
environment for the staff. Additional infrastructure will include necessary utilities and support facilities,
such as a security office and storage areas.



3(vii)

Plant Characteristics (Generation Voltage,
| Frequency etc.)



Yy,

With reference to the requirement as per clause, " Schedule lll {Regulation 3(4)(a){A)S(e} 3(iv))
*|nfrastructure: roads, rails, staff colony, amenities " is attached.



1. Plant Characteristics

1.1 Technical Details

Plant DC Capacity 15MWp
Plant AC Output Capacity 12MWp
Quiput Voltage 11kV
Frequency 50Hz -
Annual Generation (1* Year) 30024191 kWh
Capacity Factor 22.85%
: .2 PV Module: ) '
- s TIAMEDESOLD
Maximum Power (Pmax) 630 Wati
Module Type Mono Crystalline, Bifacial
Module Efficiency 22.5%
Maximum Power Current (Imp) 14.35A
Maximum Power Voltage (Vmp) 43.9V
Short Circuil Current (Isc) 15.21A
Open Circuit Voltage (Voc) 5247V
: if“'-' Operating Teﬁlper;ztu_fe -40 °C to + 85 °C

.AepDEsenpton = R
Inverters Rated power

Max. input voltage

1500V

MPP voltage range for nominal power

895V - 1500V

3399 KVA @

Nominal AC voltage

3/PE, 630V

AC frequency / range

45-55 Hz

Max. output current

219.2A, 292.2A

A

b}



.....

\‘-t

1.4 Inverter Transformer:
-Parangicr,,

Lt D B LA S s i T Ty S Gtk T b

AT e T et s .

Number of transformers and rating Nos. of 4.4 MVA & 1 No.3MVA
Cooling _ ONAN
Ratio 11/0.63-0.63 kV
Transformer Vector Dyll
Impedance 7% , 8%
1.5 HT Panels:

‘Parameter .. . . ... Daa

‘| Rated Voltage 11 kV, 3 Phase, 50 Hz
| Maximum Voltage 12kV
Power frequency Voltage 28 kV rms
Impulse withstand Voltage 75 kV peak
Short time rating 26.2 kA for 3 Sec
Maximum bus bar temperature 85Deg. C

2.1 Interconnection Arrangement
The electric power generated from the Generation Facility/Solar Power Plant of the Company
shall be dispersed to the load center of K-Electric.

The proposed Interconnection Arrangement/Transmission Facility for dispersal of electric
power comprises the direct 11 kV lines of approximately 7-8 km length to be Jaid from the 11
kV, 50Hz bus bar of the Generation Facility/Solar Power Plant to the Gharo Grid Station.

I _&umumumm)l.mmq
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