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NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
NEPRA Tower Attaturk Avenue (Easty — mine 5/ Ch)
Sector G-5/1. Islamabad - M C;Z’L:_ /f_}
Pakistan
SUBJECT: APPLICATION FOR A MICROGRID SYSTEM LICENSE

I, Muhammad Badar ul Munir, Chief Executive Officer. being the duly authorized
representative of Quaid-e-Azam Solar Power (Private) Limited by virtue of being the Chief
Executive Officer, hereby apply to the National Electric Power Regulatory Authority for the
grant ot'a Microgrid system license to Quaid-e-Azam Solar Power (Private) Limited pursuant
to Section 14-B, 20 and 23-E of the Regulation of Generation. Transmission and Distributicn

of Electric Power Act, 1997. g5 3

e 9

z

1 certify that the documents-in-support attached with this application are prepared and ~ .___ j

submitted in conforthity with the provisions of the Naticnal Electric Power Regulatory I‘H;D =

Authority Licensing (Microgrid) Regulations, 2022, and undertake to abide by the terms and = }‘\9\‘%

provisions of the above-said regulations. I further undertake and confirm that the information s 7

provided in the attached documents-in-support is true and correct to the best of my knowledge N ‘ m
and belief. '\,:

Date: 14 October, 2022

il

Chief Execntive Officer
Quaid-e-Azam Solar Power (Private) Limited

3rd Floor, 83-A, E/1, Main Boulevard Gulberg ill Lahore, Pakistan +92 59332261-65 FAX (042-35790366

info@uqasclar.com, www.gasolar.com
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Solar Power (Pvt} Lid.

QA SOLAR

BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

APPLICATION FOR SEEKING MICROGRID SYSTEM LICENSE

F"—\

pu—

ON BEHALF OF

QUAID-E-AZAM SOILLAR POWER (PRIVATE) LIMITED

FOR PROJECT

PROVISION OF ELECTRICITY TO THE COMMUNITIES USING INDIGENGUS

RESOURCES

T Dated: 14" October. 2022

Applicant Legal Consultant i

| Quaid-e-Azam Solar Power (Private) | Muhammad Saglain Arshad
Limited Advocate High Court

3@ Floor, 83-A, E/1, Main Boulevard, | 65/3, FCC Guiberg IV, Lahore.
Gulberg-II. Lahore, Pakistan.
Phone: +92 423 5790363 Phone: 04235752306

Website: https://www.qasolar.com/ | Website: www.snhlawfirm.com

y

3rd Floor, 83-A, E/1, Main Boulevard Guiberg il Lahore, Pakistan +32 99332261-65 FAX 042-35790356

info@gqasolar.com, www.gasolar.com
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CHECKLIST FOR EXAMINATION OF APPLICATION FOR THE GRANT OF
MICROGRID SYSTEM LICENSE

“Serial | Information/Documents required under | Information/Documents
- No. ' National Electric Power Regulatory | Submitted
i i Authority Licensing {Microgrid)
| Regulations, 2022 |
. | . | :
: L 1. | Application for Microgrid License in | Yes. Afttached as Annexure-I.
| Accordance with Schedule-1I of the 3
i Regulations. {
I
P 2. | Board Resolution and Power of Attorney Yes. Attached as Annexure-1.
i i
; i ! :
3 | Certificate of Incorporation, Memorandum | Yes. Attached as Annexure-11. !
_ i and Articles of Association | :
4 ' Annual Report of the Company | Yes. Attached as Annexure-IXI. .
5. { Information relating to Safety and | Yes. Attached as Annexure-1V. |
‘ !i Emergency plans !I
6. i Feasibility Study of the Project and Business | Yes. Attached as Annexure-V. |
, | Plan (Financial Analysis) ’
7. | Copy of Certificate of Occupancy or Lease | i aauiniiuuiiueimm
- | Agreement and Building Permit i
8. Power System Layout Drawings | Yes. Auached as Annexure-VL. |
. 9. Map with position of power station and | Yes. Artached as Annexure-VI. |
i distribution network maurked using indicators '
;: to distinguish single phase and three phase as
% well as medium voltage networks
i 10. Tariff Application Table and Description of | Initially the Applicant shall
Intended Tariff Scheme and Service | provide the services to the |
Availability Consumers free of any charge.
Subsequently, the tariff shall be
charged to the Consumers as per
mutually agreed between the
Applicant and the Consumers in
L accordance with the principles of |

info@aqasolar.com, www.qasclar.com

3rd Floar, 83-A, E/1, Main Boulevard Gulberg i Lahore, Pakistan +82 35332261-85 FAX 042-3575C38



!

fairness and equity as provided -
~under Regulation 6 of the
- NEPRA Licensing (Microgrid) |
Regulations, 2022, !
Certain information on the
matter of Tariff is provided in the :
Tariff Table attached as!
Annexure-VII. ;

11

| Standard Consumer Service Agreement

t
E
{
!

4
i

The Applicant is still in the !
process of drafting a Standard |
Consumer Service Agreement. |
The Applicant shall submit the
copy of the Standard Consumer
Service Agreement with the
Registrar NEPRA as soon as it
drafts the Agreement in
accordance with the principles
provided under Regulation 7(2)
of the NEPRA |Licensing
(Microgrid) Regulations, 2022
read with Schedule-III of the said

i

C12.

i Certified copy of Building Permit

i Regulations. }
PNJA i

' 13.

All

necessary

approvals from other

government agencies

| As per our knowledge, the
Applicant Company has
complied with all necessary |
approvals from all government
agencies.

Letters of Support:

Commercial entities being served
by the generating station

Since the Applicant does not
intend to supply electric power to
any commercial entities at anyv of
the sites of the project as detailed
out in the Application, therefore,
this  requirement is  not
applicable.

it

Landowner agreements
(license/Concession/Lease for use
of land/river)

N/A

tii.

Any other letters of support the
Applicant would like to include

N/A

iv.

Provincial Government

The Project is approved by the
Provincial Government.




.-’.—-\

v

P Host DISCO for implementation i Since no Host DISCO’s network |
: of specification for distribution l exists at any of the sites of the
i network Proy.act, .therefore, _ this ‘
| ‘ requirement is not Applicable.

3 E vi.  Any other . N/A
|

3k D vy ST



ANNEXURE-I |
Application for Microgrid License along with
Authorization from Board and Power of Attorney




QA S0OLAR

NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

SCHEDULE 2. APPLICATION FOR MICRO GRID SYSTEM LICENSE
APPLICATION FOR MINI-GRID SYSTEM LICENSE OF X.X MW OR
! LESS FOR COMMERCIAL PURPOSES

{Pursuant to NEPRA Licensing {Microgrid) Regulations, 2022 S.R.O. No. 994(1)/2022 dated
6th July 2022)

IMPORTANT NOTES -

Your Application for Micro Grid Svstem License is incomplete unless all required documents
are submitted.

NEPRA reserves the right to verify the accuracy of this information.

Electronic copies may be submitted via mail on a flash drive or CD-ROM.

For NEPRA Use Only
Date Received: Number:
|
Time Received: i Received by: ‘4

In compliance with the NEPRA Licensing (Microgrid) Regulations. 2022 | am herewith
certitying that I, Muhammad Badar-ul-Munir, am applving to construct, operate, and

maintain a micro-grid system of 600 kWp or less for commercial purposes on 14-10-2022.

1.0 PARTICULARS OF APPLICANT AND CONTACT PERSON

Name of Applicant: Quaid-e-Azam Solar Power (Pvt.) Ltd.

Address: 3 Floor, 83-A E/1. Main Boulevard Guiberg-
1L Lahore.

Tel: - 042-99332261

-

3rd Fioor, 83-A, E/1, Main Bouievard Gulberg Il Lahore, Pakistan +92 9533226155 FAX 0A2-35790368

info@qgasolar.com, www.gasoiar.com



Fax: D42-35790366

Mobile Phone: 0333-4878877

E-mail: ceolsgasolar.com

FBR/NTN Registration Number:

Website Address: www.gasolar.com

Name of Contact Person: Muhammad Badar-Ul-Munir

Address of Contact Person: Quaid-e-Azam Solar Power (Pvt.) Ltd.. 3rd
Floor. 83-A/E 1. Main Boulevard. Gulberg-1iI.
Lahore

Telephone Number of Contact Person:  042-99332261
Mobile Phone of Contact Person: 0333-4878877

E-mail for Contact Person: ceo(@qasolar.com

2.0 LEGAL STATUS OF APPLICANT
Indicate legal status of Applicant {Tick relevant option)

O Sole Proprietorship

Partnership

Public Limited Liability Company
Private Limited Liability Company**

Cooperative Society

0 T Oy I

Incorporated Trustee

O Other (please specity)

{Attach Certificate of Registration, Certificate of Incorporation, Memorandum and Articles of
Association, Deed of Partnership. Deed of Trust, as applicable)

3.0 DETAILS OF THE DIRECTOR/ CEO of THE APPLICANT

O Directer/CEO Name: Muhammad Badar-Ul-Munir

T Postal address: Quaid-e-Azam Solar Power (Pvt,) Ltd.. 3 Floor, 83-
A/E1. Main Boulevard. Gulberg-III, Lahore




— Cellular Phone: 333-4878877

Z Email: cepieqasolar.com

5.1 DETAILS OF THE Employees / Staff

Z Number of Engineers: 6
T Number of skilled employees: 18
Z Total Number of employees: 34

4.0 NATURE OF APPLICATION
4.1 State whether Application is a new Application or Renewal

0 New Application
! Renewal

4.2 Refusal, Suspension or Cancellation of Isclated Grid System License

Has the Applicant ever been refused a Mini-Grid System License or had its Mini-Grid
System License suspended and/or cancelled by the Authority?

O Yes
J No
4.3 If yes, give details of the refusal, suspension, and/or cancellation.

Not Applicable

5.0 MAIN BUSINESS ACTIVITIES OF APPLICANT

Please indicate the main business activities the Applicant is currently engaged in (add
additional pages if needed):

Quaid-e-Azam Solar Power (Pvt.) Limited is a public-sector for-profit company established by
the Government of the Punjab. The company has been established for the setting up of
renewable energy projects in general and Solar Energy Power Projects in particular. Quaid-e-
Azam Solar Power (Pvt.) Limited is the first ever utility scale solar power plant in the country.

It aims to initiate solar energy programs and research projects with respect to Solar Energy
power generation plants.




6.0 DESCRIPTION OF PROJECT

6.1 Name of Project: Provision of Electricityv to the Communities Using Indigenous Resources

6.2 Requested length of Microgrid System License (Years): 10 Years

6.3 Please provide a detailed description of the project (add additional pages if needed):

The Government of Punjab realizing its responsibility for provision of electricity to homes
in remote villages, has decided to undertake the challenge for provision of electricity to
the off-grid population through its Energy Department. The statistics obtained from
DISCOs of Punjab shows that 6,103 villages are off-grid due to remoteness and high
infrastructure cost. The Quaid e Azam Solar Power (Private) Limited has been declared as

the executing agency for the execution of this project.

This project shall help to provide solar solutions to Off-grid Villages/poor grid villages of
Punjab and shall pave a way towards implementation on a large scale. The project shall
enable occupants of the said villages to get a clean and reliable source of electricity with

reduced burden on the national grid.

The solar solutions include Solar panels, Inverters, Battery banks, SCADA, distribution
system and billing system. The systems will be installed at available land of government
at the sites-mentioned in the schedule at the outskirts of the selected villages. In view of
the above, the Quaid e Azam Solar Power (Private) Limited has proposed this project of
combined capacity of 600 kWp to be implemented at 6 different sites, details of which are

mentioned in the Documents attached with the Application.

6.4 Is this project for multiple micro-grid systems?

[J Yes, how many individual systems will fall under this Application: 6
O No

If yes, please provide the following information for each system using a consistent reference
(I.e. 6.3a for the first system, 6.5b for the second). If information is similar across multiple
systems, this may be noted in place of repeating information.

6.5 Site of the microgrid system(s) (Village(s), Sub-county and District):
Site No.: A: Basti Chawli Mouza Machka, Rajanpur
Site No.: B: Basti Kaleem Ullah, Rahim Yar Khan




Site No.: C: Basti Buzdar Wall. Muzatfarcarh

Site No.: D: Chak No. 129 ML. Muzaffarearh

Site No.: E: Azafi Abadi 322/HR. Bahawalnagar

Site No.: F: Basti Jam Rafig Jhaloo, Multan

{(Attach title document to the land. relevant maps of the planned distribution envelope and
drawings as appropriate. Use a consistent numbering system)

6.6 Generation (Expected): 1GWh

If multiple specific units are planned, if similar indicate the number or add additional lines if
dissimilar:

_ Equipment Specifications
TYPe of system ﬁfx)d Size ‘| Add additional lines if needed or specify if multiple
similar units are being planned
L 100 | Site No.: A
. Basti Chawli Mouza Machka, Rajanpur
1 Solar irradiance at site: 1895.9 kwh/m"2
| Manufacturer/Make PV: Tiger Pro 72 HC 545 Watt
| | Technology : Fixed Tilt
Solar Cell Type: Mono crystalline
Total Number of PV Panels: 184
G Nominal Power of each PV Panel: 545 watt
: Inverter Details: (Make, Type, efficiency) (MEGAREVO, |
er O Solar 5 off-grid, 98.7%) f
at : Maximum output (kW): 80 kW
io Annual generation (kWh/year):
& Annual Capacity Utilization Factor: 19.28 %
100 Site No.: B
Basti Kaleem Ullah, Rahim Yar Khan
Solar irradiance at site: 1900.10 kwh/m”2
Manufacturer/Make PV: Tiger Pro 72 HC 545 Watt
Technology: Fixed Tilt




Soiar Cell Ty pe: Mono crystalline

- Tetal Number of PV Panels: 184

Nominal Power of each PV Panel: 343 watt

Inverter Details: {Make, Type, efficiency) (150kW,
MEGAREVO, off-grid. 98.7%)

. Maximum output (kW): 150kW

Anqnual generation (kWh/year):

: Annual Capacity Utilization Factor: 19.28 %

100

i Site No.: C

Basti Buzdar Wali, Muzaffargarh

Solar irradiance at site: 2000 kwh/m"2
Manutacturer/Make PV: Tiger Pro 72 HC 545 Watt
Technology : Fixed Tilt

Solar Cell Type: Mono crystalline

Total Number of PV Panels: 184

Nominal Power of each PV Panel: 545 Watt

Inverter Details: (Make, Type, efficiency) (150kW,
MEGAREVOQ. off-grid, 98.7%)

Maximum output {kW): 150 kW
Annual generation (kWh/vear):

Annual Capacity Utilization Factor: 19.28 %

L 100

Site No.: D
Chak No. 129 M1.. Muzaffarcarh

Solar irradiance at site: 2000 kwh/m"2
Manufacturer/Make PV: Canadian Solar 450 Watt
Technology: F ixed Tilt

Solar Cell Type: Mono crystalline

Total Number of PV Panels: 222

Nominal Power of each PV Panel: 450 Watt




Inverter Details: (Make, Tvpe. efficiency) {InfiniSolar
S TX-PA. 30 kW*d, Off-Grid. 61%)

- Maximum output (kW) 30kW
Annual generation (kWh/year):

‘ Annual Capacity Utilization Factor: 19.28%

S 100

| Site No.: E

- Azafi Abadi 322/HR. Bahawalnagar

' Solar irradiance at site: 2000 kwh/m”2

Manufacturer/Make PV: Canadian Solar 430 Watt

| Technology : Fixed Tilt
Solar Cell Type: Mono crystalline
| Total Number of PV Panels: 222

Nominal Power of each PV Panel: 450 Watt

- TX-PA, 30 kW*4, Off-Grid. 91%)
I Maximum output (kW): 30kW

|

| Annual generation (kWh/vear):

{
| Annual Capacity Utilization Factor: 19.28%

Inverter Details: (Make, Type, efficiency) (InfiniSolar

100

| Site No.: F
Basti Jam Rafiq Jhaloo. Multan

Solar irradiance at site: 2156 kwh/m~"2
Manufacturer/Make PV: Tiger Pro 72 HC 345 Watt
Technology : Fixed Tilt

Solar Cell Type: Mono crystalline

Total Number of PV Panels: 184

Nominal Power of each PV Panel: 345kW

Inverter Details: (Make, Type, efficiency) (150kW,
MEGAREVO, off-grid, 98.7%)

Maximum output (kW): 150kW

Annual generation (kWh/year):




- Annual Capacity Utilization Factor: 19.28 %

P NJA

0 Wind I

O Biomass/Ba : | N/A ‘

gasse i ; !

0 Hydro ‘ E N/A |

. O Generator | N/A

' set(diesel ]f '

orother) | J !

: — i

{1 Other } | N/A !

(state):

TOTAL: 600 kWp

U Storage

Manufacturer/Make:N/A

l ‘ Technology/Chemistry: N/A

| Maximum output (kW): N/A

3

I Capacity (kWh): N/A

O Storage Inverter

98.7%)

Maximum Qutput (kW): For 150kW Inverter Max
Output(kW): 150 kW

! For 30kW Inverter Max Output(kW) : 30 kW

Manufacturer/Make/efficiency MEGAREVO, off-grid,

6.7 Location of the microgrid system(s) (Approximate if not known):

Site No. "~ | Site Location Latitude Longitude Coordinate
System

A Basti  Chawli | 28.854856 70.33537 28.854856,
Mouza Machka, 70.33537
Rajanpur

B Basti Kaleem | 28.8078893 70.3772551 28.8078893,
Ullah, Rahim 70.3772551
Yar Khan




[\

C Basti  Buzdar 30.670668 71349523 30.670668,
© Wall, : 71.349523
. Muzaffargarh | :
D " Chak No. 129 30.703649 71.376574 - 30.703649,
‘ - ML, ‘ L 71.376574
| Muzaffargarh ' ! i
‘E : Azafi Abadi + 29.250127 72.316834 29.250127,
‘ 322/HR, : : ©72.316834
‘ ' Bahawalnagar | ; i
. F ’ Basti Jam Rafiq . 29.419908 0 71.258263 29.419908,
' | Jhaloo, Multan 5 1 71.258263

6.8 Is the microgrid system(s) new? If no, please state number of years the mini-grid

system(s) has been in operation: Yes

6.9 Expected Annual Production: (Rated Generation Capacity)

. Site No. i Site Location | Minimum | Maximum

A . Basti Chawli Mouza Machka, | 150,000 kWh l 160,000 kWh

; | Rajanpur i

B : Basti Kaleem Ullah, Rahim Yar | 150.000 kWh 160,000 kWh

i Khan

| C | Basti Buzdar Wali, Muzaffargarh | 150,000 kWh 160,000 kWh
D Chak No. 129 ML. Muzaffargarh | 150,000 kWh 160,000 kWh

| E Azafi Abadi 322/HR, | 150,000 kWh 160,000 kWh

Bahawalnagar
‘' F | Basti Jam Rafig Jhaloo, Multan | 150.000 kWh 160,000 kWh

6.10 Total Connected Load of System: 300 kW approximately
6.11 Average Hours of Operation (daily): 8.5 Hours

(If less than 24hours detail a typical service availability schedule).
5.12 Distribution

Type of system Size of system

Type of
Distribution
System

O Overhead




: Voltage level of

 distribution 380/440
' system
‘, Lines / Feeders | N/A N/A
. Grid Stations J N/A N/A ;
! 5 ! ;
Poles : {J Structure/Stainless ' 20 Poles per Site
5 Steel 5
b f i
¢ Power . i
! N\ {
i Transformers | /A :
Distribution N/A
Transformers

Specification of O
Distribution
System

L

Specify name of host DISCO from which specification for
distribution network have been obtained %

Description of distribution network (indicate geographical coordinates of four reference

points, general length, or other important features):

6.13 Number of Consumers:

7 Residential: 280-320
Commercial; 0

Industrial: 0
Agricultural 0

Cy 1

|

Special (Governmental): 0
0 Any other: 0
6.14 Summary of Revenue and Sources of Funding

U Expected Electricity Sales by Customer Category

10



O

Residential [kWh/vear]: 930.000 kWh approximaiels

o Commercial [kWh/vear]:

o Industrial [kWh/vear]:

o Agricuitural [kWh/year]:

o Special (Governmental) [kWh/vear]:
— Electricity tariff [kWh or flat rate per W] as agreed mutualiy:
Initiallv Free of Cost, the tariff shall be determined later

Z Capital contribution (specify foreign or local): PKR 228.855.630 (Local)

~ Loan capital (specify source and provide evidence):

Grant by Federal/Provincial Government: Fullv Funded by Government of Punjab

Z Others (specify):

Z Project Internal Rate of Return:

— Project Internal Rate of Return on Equity:

7.0 BANKERS AND FINANCIAL REFERENCES

—

Z  In Pakistan: ADP-2021-22

T OQutside of Pakistan: N/A

8.0 DECLARATION BY THE APPLICANT

I/we hereby declare that the details stated above are, to the best of my/our knowledge. true
and correct.

Dates this 14" day of October. 2022.

SIGNATURE OF APPLICANT
Name: Muhammad Badar-Ul-Munir
Title: Chief Executive QOfficer

11
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QUAID-E-AZAIV

Solar Power (Pvt) Ltd.

QA SOLAR

POWER OF ATTORNEY

-~ We, QUAID-E-AZAM SOLAR POWER (PRIVATE) LIMITED, (the "Company"),
- hereby appoint and constitute Mr. Muhammad Saqlain Arshad Advocate High Court tb
appear and act for us as our advocates in connection with the Licensee Application (the
"Application") filed in respect of seeking Microgrid System License under NEPRA laws with

the Nationgl Electric Power Regulatory Authority (NEPRA).

1/We also authorize the said Advocate or any one of them to do all acts and things necessary

for the processing, completion and finalization of the Application with NEPRA.

For and on behalf of
QUAID-E-AZAM SOLAR POWER
(PRIVATE) LIMITED

i | ///

CHIEF EXECUTIVE OFFICER

ACCEPNED

MUHA]} SAQLAIN ARSHAD
ADVOCATE HIGH COURT

65/3 FCC, GULBERG IV

LAHORE.

3rd Floor, 83-A, E/1, Main Boulevard Gulberg Ili Lahore, Pakistan +92 99332261-65 FAX 042-35750366

info@gasolar.com, www.gasolar.com
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VIATION!

| kWhim?/day

NREL t National Renewable Energy Laboratory

AC Alternating Current

. HOMER _ Hybrid Optimization of Multiple Energy Resources

NPC Net Present Cost

' CFL ' Compact Flucrescent Lamp

.. {'National Aeronaufics and Space Admiristraion

Y Voltage

‘Voc Open Circuit Voltage

Js¢ 7 ShortCircuf Current

“Vpm - Maximum Power Veitage

pm . “Maximum Power Current

Li-ion - {jthium lon
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LCA : Life-Cycle Assessment
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FEASIBILITY REPORT - Quaid-g-Azam Solar Power (Pt} Ltd.

INTRODUCTION

1.1 PROJECT BACKGROUND

Energy is the backbone for the socio-economic stability of a country. The current demand of energy
is increasing gradually due to growing population, the aspiration for improved living standards and
industrialization. Pakistan is meeting its energy needs mainly through canventional sources of energy.
It is worldwide accepted that renewable energy technologies (such as wind, sclar thermal, solar
photovoitaic (PV), geothermal, fidai, biomass, waste to energy, etc.) piay a tactical role in the
accomplishment of the goais of sustainable and economic development as well as environmental
protection. Cut of these remewable sources of energy; wind and sotar are being widely used, due to
their commercial acceptance, ease of installation, maintenance, and operation; and competitive

capital and maintenance costs

Quite large percentages of population of remote villages in South Punjab have no access to electricity.
The lifestyle & social status of this population is poor due to lack of basic facilities of this modern age.
The economic condition of this population and villages is also bieak. These villages are distant from
the grid area due to which, the DISCOs are not finding it economically feasible to extend their grid

networks into these areas.

The Government of Punjab, realizing its responsibility for provision of electricity to households in
remote villages, has decided to undertake the challenge for provision of electricity to the off-grid
population. For this reason, Quaid-e-Azam Solar Power Pvt. Lid is working on the pilot project.
“Installation of Micro-Grid Solar Sofutions of remote villages of capacity range 0.5 to 1.5 MWp”

to provide electricity through renewable resources

This feasibility asses the viability of renewable energy source for the selected villages.

1.2 LOCATION AND POPULATION

1.2.1 Geographical Location and Climate

Punjab is Pakistfan's second largest province by area after Baluchistan with an area of 205,344 square
kilometers (79,284 square miles). It occupies 25.8% of the total landmass of Pakistan. Punjab's
landscape consists mostly of fertile alluvial plains of the Indus River and its four major tributaries in
Pakistan, the Jhelum, Chenab, Ravi, and Sutlej rivers which traverse Punjab north to south.

Most areas in Punjab experience exireme weather with foggy winters, often accompanied by rain. By
mid-February the temperature begins lo rise; springtime weather continues until mid-April, when the

summer heat sets in.
The province's temperature variation:

» Punjab's region temperature ranges from -2° to 45 °C
+ The maximum temperature can reach up to 50 °C (122 °F) in summer
» The minimum temperature can touch down to —10 °C (14) in winter.

Climatically, Punjab has three major seasons:

+ Hot weather (April to June) when temperature rises as high as 110 °F (43 °C).
« Rainy season (July to September). Average rainfall annual ranges between 86 cm sub-

mountain region.and 46 cm in the plains.
« Cooler/ Foggy / mild weather (October to March). Temperature goes down as low as 40 °F

{4 °C).

4
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poverty and cannot afford expenses of conventional electrical generation.
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Figure 1, Map of Punjab Province
Punjab has one of the lowest rural electrification rates in Pakistan. Most of the un-electrified villages
exist in southern part of the Punjab. In order to eradicate the power deficit and issues refated to
village electrification, survey of the 47 villages pointed out by the DCOs of relevant districts was
conducted. Out of these 47 villages, 07 viilages were shortlisted on the basis of their population,
socio-economic conditions, availability of land and distance from the grid. Electrification via grid
network tc these areas is inconceivable because of impassable routes through the rough Terrain,
forests and dispersion of the settliements. The majority of the population in these areas suffers from

Sr. | Name of Village Village | Tehsil District GPS Coordinates
Nao, Code
Latitude Longitude
1 Basti Haider Abad Mouza | A1 Rajanpur | Rajanpur ! -
Machka Pakka 28.862000 70.335070
2 Basti Mud Saindad | A2 Rajanpur | Rajanpur
Mouza Saindad 28.848000 70.320400
3 Bastt. Chaappu U/IC Db B1 Yazman | Bahawaipur 26147330 72 265206
Cholistan
) - —
! Basti Kheersar, Cholistan | B2 Yazman | Bahawalpur 26074536 72 986180
Yazman, Bahawaipur
5 Bharti Shumali / Bharti | C1-1, | Koh-e- Dera Ghazi ,.
Janubi / Dilc Dingo, Suleman | Khan ! 30.568450 70.373497
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i ] C2-1, |Kohe | Dera Ghazi I RSEE
i Pughla Shumali/Janubi, Suleman | Khan -
Bhanwar, Nala S8hargi | C2-2, _ 30.823388 70.272718
and Hanaso C2.3
7 . . c3 Koh-e- Dera Ghazi
Lophani Daf / Gata Raikh Suleman | Khan 30.433130 70.318867

Table 1 Shortiisted Villages in Punjab for Feasibility Stutly

The regions with lack of access to electricity grid and the short-listed communities within these regions
are demonstrated in Fig. 2. Rajanpur is Punjab’s southernmost region with very small popuiation due
to its remote location in Bahawalpur is situated in the southern highlands of Punjab with a tropical
climate which is characterized by mild and sunny days. Dera Ghazi Khan is located in south-east of -
Punjab at high elevation which results in harsh climate conditions compared to the other seiected
communities. Table 1 summarizes the geographic and demographic information of these villages.

' Dera Ghazi Khan

i Bhawalpur |
Rajanpur '

Figure 2 Shortlisted Regrons in Punjfab for feasibility study
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2 LITERATURE REVIEW

21 ENERGCY RESOURCES

2.1.1 Solar irradiation

Solar irradiance is the power per unit area received from the Sun in the form of electromagnelic
radiation as measured in the wavelength range of the measuring instrument. The solar irradiance is
measured in watt per square meter (W/m?) in Si units. Solar irradiance is often integrated over a given
time period in order to report the radiant energy emitted into the surrounding environment (joule per
square meter, J/m?) during that time pericd. This integrated solar iradiance is called solar
irradiation, solar exposure, solar insolation, or insolation.

Salar energy can be used in various ways. Most common method is to generate electricity using PV
solar panels, followed by solar collector to exchange heat usually to heat water. These methods are
applied in various ways in commercial, industrial and public places.

2.1.2 Wind Speed

In metecrology, wind speed, or wind flow speed, is a fundamental atmospheric quantity caused by air
moving from high to low pressure, usuaily due to changes in temperaiure. Wind speed is now
commonly measured with an anemometer.

Wind speed affects weather forecasting, aviation and maritime operations, construction projects,
growth and metabolism rate of many piant species, and has countless other implications. It is to be
noted that wind direclion is usually almost parallel to isobars {and nct perpendicular, as ane might
expect), due to Earth's rotation. '

Wind energy is mainly used to generate electricity with the help of wind turbine. Other applications
include transportation through wind

2.1.3 Biomass Resource:

Biomass is a plentiful and oldest source of energy in the world, compoesed of the organic matier of
including agricultural residues, wood, animal and human wastes. It is 2 mixiure of the gases such as
carbon dioxide (CO,) and methane (CHa), which is produced by microorganisms in the absence of
oxygen.

Utilization of biomass for the power generation purpose is becoming very popular by the time and is
the easily available source of energy in the rural areas of Pakistan. Moreover, it is a clean source of
energy as compared to fossil fuels in the world. That's why bicmass can be used as potential source
of energy for the electricity generation in the country by using animal manure through digestion
process or residues through combustion process.

Figure 3 Renewable Energy Resources
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2.2 EVALUATION OF RENEWABLE ENERGY RESOURCES

Solar or Wind power generation does not supply electricity to the load continuously, due fo its
intermittent character, preventing it from meeting a steady constant demand at different times.
Therefore, both sources need to be considered as variable forms of energy output. Their separate
utiization should always account for the variability and L%prﬁlctabmty of the resource. In order to
minimize the influence of intermittency of these resources, batter backup is required.

2.21 Solar Radiation and Wind Regime, Distribution and its Potential
a) Solar Radiation Resource:

Punjab has great unexploited solar radiation potential. According to a study, the availability of solar
radiation across the country varies between 5.2 and 6 kWhim?/day with the annual daily average
value of 5.7 kWh/m?/day. However, the most recent studies dene by FUNAE confirm that in Punjab,
the global horizontal irradiation varies between 1785 and 1920 kWh/m?/vear. Figure 4 beiow shows
the solar radiation distribution in Punjab.

b Average anmual sum (199&2011)

1890 2000 220D > kWhim?

1600

K <1000 1200 1400

Figure 4. Solar Radiation Resource of Punjab

3  SURVEY DATA AND SATELLITE IMAGERY

07 villages out of 47 villages in Punjab have been short listed for pilot preject to perform the techno
economic feasibility study and develop a technical solution.

3.1 GENERAL SURVEY DATA OF THE 7 SHORTLISTED VILLAGES:

Sr. | Name of Village Village | No. of | Population | Distance | Estimated
No. Code | Households from Grid | length of
: distribution
line

1 Basti Haider Abad A1
Mouza Machka 100 700 34 1064
Pakka -

<
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2 | Basti Mud Saindad| A2 [ '
Mouza Saindad 65 650 36 548
3 Basti Chaappu U/C B1
Ob Cholistan 218 700 30 1800
4 Basti Kheersar, B2
Cholistan  Yazman, 70 500 52 1400
Bahawalpur l
5 C1-1,
Bharti Shumali / ‘
Bharti Janubi / Dilo { C1-Z, 600 4500 47 4896
Dingo,
*ngo ci-3
€ | Pughla C2-1,
ShumalifJanubi
; - 7
Bhanwar, Nala Shargi c2 2f 450 4000 48 2706
and Hanasao Cz2-3
7 Lophant Daf / Gata C3 70 600 69 2370
Raikh
Table 2: Survey Data of Shorflisted Villages
3.2 RESOURCE AVAILABILITY IN THE 7 SHORTLISTED VILLAGES:
| Sr. | Name of Village Village | Solar Wind
No. Code Irradiation | Speed !
KWhim2 (mis)
1 Basti Haider Abad Mouza Machka Pakka Al 5,417 2.778
2 Basti Mud Saindad Mouza Saindad A2 5.419 2778
3 Basti Chaappu UW/C Db Chalistan B1 5.264 2.932
4 Basti Kheersar, Cholistan Yazman, B2 5273 2.778
Bahawalpur !
3 ci, 5180 3,376
Bharti Shumali / Bharti Janubi / Dilo Dingo, C1-2, !
C1-3 ]
8 C241, 5185 2.417
Pughla Shumali/Janubi, Bhanwar, Naia Shargi
Cz.2,
and Hanaso
C2-3
7 Laphani Daf / Gata Raikh C3 6.5 2.983

ECPAK
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3.3  SATELLITE IMAGERY OF 7 SHORTUISTED VILLAGES:
s i d Hraex

LOCATION MAP OF BASTI HAIDER ABAD

LOCATION MAP OF MUD SAIN DAD;
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LOCATION MAP OF GATTA RAIKH

4 Overview of Small Solar Hybrid System

Basic Principles of Smail-Scale Photovoltaic System

Solar photovoltaic systems rely on the irradiation of the sun and convert its soiar energy into electrical
energy. For a small scale, PV system that shall be deployed in areas with weak or no grid, typically a
hybrid or grid interactive system is suggested. For this study, the term “Solar System” will include the
Battery and Grid connection, therefore be equivalent with the term “Solar Hybrid System” or Hybrid
System.

Energy of photons in sunlight is converted to DC electricity by the photovoitaic Modules. The DC
glectricity of a string of PV Moduies enters the DC input of an inverter. The inverter converts the DC
power provided by the PV Modules into AC power to feed it into the grid and/or to provide the power
to connected con- summer loads. The DC power can also be stored in a battery bank which can
provide hackup power in case of electricity blackouts in areas with unstable grid infrastructure or when
solar energy is not availabie.

Photovolitaic Modules

Photovoltaic technology is based on the photoeiectric effect. A photon from light is absorbed in the
PN juncticn of a solar cell. The energy of this photon causes an electron to move out of the depietion
region whereby creating an electron-hole pair. This increase in potential resuits in the generation
of current through potential difference {voltage). The electrons on one side of the PN junction then
fiows through an external circult and recombines with the holes on the other side. The whole
pracess then gets repeated.

11

ECPAK




FEASIBILITY REPORT S Quaid-e-Azam Sotar Power (Pvt) Lid.

The purity level of the semiconductor material is important as well as the fact that there are no gaps
or defects at the molecular and atomic level of the semiconductor material. As a general rule, it can
be stated: the lesser the microscopic defects, the higher the efficiency of power conversion.

The efficiency of a séfar cell (h) is the percentage of power from solar energy, incident on the solar
cell, converted to electrical energy. This term is calculated using the ratic of the maximum power
point of the cefl, Pm, divided by the light power that reaches the cell, the globai irradiance (E, in W
/ m®-and the surface area of the solar cell {Ac in m?).

As this efficiency varies in different irradiance condifiens, the PV industry defined certain conditions
for the efficiency rating of PV Modules. These are called Standard Test Conditicns (STC).

Another important standardized variable is the Normai Operating Cell Temperature (NOCT) for PV
Mod- ules. This is a characteristic cell value defined as the temperature of the cells, which they
reach at an irmadiance of 800 W / m?, an ambient temperature of 20°C and a wind speed of 1 m/s

— typically given at open circuit.

Photovoitaic technologies differ primarily by the type of manufacturing process, which leads to
different manufacturing costs, price ranges and performances for the different technologies three

main solar cell technologies are commersially available:

+ Monocrystalline
» Polycrystalline
« Thin Film
Mconocrystalline Technoiogy
The manufacturing process of monocrystalline cells requires more effort in comparison to other

technologies. However, these cells offer higher efficiencies in comparison to the polycrystaliine or
thin film cefls typically, within 17 — 20 %.

Advantages:

» Mature and commercially proven techinology.
s Long lifetime of PV Modules.
» [ ow degradation of maximum 0.1 - 0.5 % per year {manufacturer guarantee is 0.7 % of

degradation per year; however, reality proves to be less).

» Lower instaliation costs.
« More environmentaily friendly than other technofogies, for example, some thin film
technologies use cadmium. Monccrystalline celis are not harmiul to the environment.

Disadvantages:

+ Higher inttial investment costs.
 Compared against Thin Film technology: Higher risk of damages {micro-cracks) during
transport or during operation at sites with high wind speads. .

Poliycrystaliine Technology

This technology exists since 1981 and its manufacturing process is simpler in compaﬁson io

monocrystal- line technology.
Advantages:

» Lower production costs.
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Disadvantages:

« Lower efficiency, due to lower purity of the cell material: 16 - 18 %

» Because of the lower efficiency, siightly more ground surface area is required to reach the
same capacity {in comparison o monocrystalline technology). ' '

e« Compared against Thin Film technology: Higher risk of damages (micro cracks) during
transport or during operation at sites with high wind speeds.

Thin Film Technology

This technology is called Thin Film because only a couple of nanometers of the semiconductor
material is piaced on a substrate material. Hence, a very low amount of semiconductor material is
needed. The main semiconductor materiais in use are:

Cadmium Telluride (CdTe)

Copper Iridium Gallium Selenium (CIS / CIGS)
Amaorphous Silicon (a-Si)

Organic photovoltaic cells

Thin Film technoiogies have a low market share, except of the CdTe material, with the main
manufacturer First Solar. But alse, CIS / CIGS technologies are having an increasing markat,
because of their higher efficiency. Depending on the technology, standard thin film module
efficiencies have reached 7 - 15%.

Advantages:

e Less affecied by high temperatures and shadowing.
Disadvartages:

s Faster degradation rate of up to 0.7 % per year for a-Si.
+ Lower efficiency ieads to greater surface area requirements and higher instaliaticn costs.
for the same capacity.

Conclusions

Based on the costs and the availabilily in the market, it is recommended to opt for standard
crystalline PV Modules. These PV Mcdules provide a very good balance between efficiency and
cost while providing better space utilization for areas with limited space for installation.

Mounting Structures

The photeveltaic modules can be instalied on fixed structures or on moving structures tracking the
sun. Trackers can be implemented either as a single axis system or as a dual axis fracking system.

For this project, keeping in view the economics and complexity, fixed mounting structures will be
the most suitable. For the location of Punjab the optimal orientation for the PV modules wouid
be to an azimuth of SSE of 160° or inside the range of ESE — SSW (112.5°- 202.5° N=0°). Within
this orientation angle, the highest irradiation on the PV Module plane can be achieved for an
unshaded PV Module for the reievant hours of 8am-2pm.

Conclusion

An optimal tilt angle (inclination) of 28° for Punjab has been suggested for the fixed-mounted
system in order to deliver a maximum amount of electricity during peak hours of the hot summer
months. The assessment of the optimai orientation and inclination for Punjab is based on database
for long-term irradiance data: Meteonorm 7.1.

<
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inverter Technology

Because photovoltaic panels generate eleciricity in the form of direct current (DC), the electricity
must be converted into alternating current (AC) before it can be fed into the grid or used directly
with standard AC equipment. This is achieved through use of an inverter.

State of the art inverters offer a broad range of operational stages, which generally fuifill all
requirements of the international grid codes in terms of fault-ride-through and reactive power
provision. The capacity of inverters widely varies from cnly a few hundred Wp up to 1.5 MWp of DC

PV-Power, depending on the inverter technology.
Electricity Storage System / Batteries

Batteries designed for solar PV system applications have to meet heavy cycling and continuous
use. Muitiple battery types exist in the market catering to these unique requirements of the
application. VWhen considering a battery, the cost of the battery, its usable fifetime and capacity play
an important rote. The mast commaon battery types available in the market are described as follows.

Lead-acid batteries are the oldest and most common type of storage batteries. The type has long
been considered as battery of choice for off-grid power systems due to the reiatively low cost,
reliability and service life.

A specific type is the deep cycle battery which represents a rechargeable lead-acid battery with very
thick active plates and separators made from high quaiity and high-density alloys. This robust
consfruction enables the battery to be reguiarly and deeply discharged to 30% of its total capacity.
The deep discharge- charge process can be repeated for several hundred times, ailthough if the
battery is only discharged to 80-70% of its capacity it can often be repeated several thousand times.
Thus, the life of a deep cycie battery is directly proportional to the level of regular discharge. These
batteries are further divided into additional types such as ficoded lead-acid, valve regufated lead-acid
- absorbed glass mat and valve regulated lead-acid ~ gel electroiyte. Valve regulated batteries are
maintenance free, require no water top- ping and often have higher number of cycling fimes.

4.1 USER LOAD ESTIMATION:
Solar off-grid system is designed to fulfill the efectricity need of a Village and the small community

consisting of number of households. Community is centered in different small villages in the Punjab
province of Pakistan. In current case demand for rurai residential electricity is not high as compared
to the urban areas, electricity consumption in the residential community is due to the lighting, fans
and small water pumps. The main electricity consumpfion in the current case is due fo the basic needs
of the household such as Lights, Fans etc. Electric load analysis is performed carefully by considering
the load requirements of the househoids for the summer peak season for the residential needs.

The Load calculation for a typical household in Punjab villages is calculated in the table below:

# Load Type Ra :;s;d(w) Unit j Total Load () | B2V C?:Euhml;r%};?n |
1 Lights (LED) 40 5 200 8 | 1
2 Fan (Energy Efficient) 80 2 160 3 1.28
3 TV (CRT) 150 1 150 4 0.6
4 Power Receptacles | 180 1] a0 : |
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« ; Totat Energy Demand for Household 3.84

Table 4, Electric load calculations for Typical Village Househoid

4.2 OFF-GRID SOLAR PV SYSTEM SIZING

The following calcuiation is done to determine the size of the Solar PV systems required in the 7
shortlisted villages of Punjab, The Panel Generation Factor is selected to be at 3.43 and the size of
the PV panel is a 330W moduie. The total size of the Off-Grid system for each village is caiculated in
the table below: :

Panel generation factor (PGF) is used while caiculating the size of solar photovoitaic cells. Itis a varying
factor depending upon the climate of the site iocation. The constant value of PGF is 3.43

#! Viliage ggﬂui‘:{iﬁ Reqtﬁ::;aaf:ﬂ:g::;hold Hovses r’:_;ﬁ::f‘f{a;
(kWh/Day) (W)
1 A1 384 100 0o
2| Az 250 65 65
31 B1 830 216 218
4l B2 269 1900 70 e
C1-1 1152 . %00 300
S o2 1152 | 30e 306
6| C2 1728 504 450 450
71 c3 269 79 0 70

Fable 5 OFF Grid Soiar PV system Sizing of Each Village

4.2.1 Annual Solar System Energy Output

The electricity generated by a solar PV system is governed by its rated power output, but it's also
dependent on other factors such as panel efficiency average sunlight hours received, as well as the
degree of shading that the system experiences and the tilt angle and azimuth of the roof on which it's
installed.

Annuai energy production has been obtained from PVSyst simulations attached as ANNEX-A,

Proposed *Annual Solar
# Village Cezm)ity I::ﬁﬁg?\:i‘) ':;t;:;l:;/ Ene% C::;tput
1 A1 130 394 2285
2 A2 84.5 256 - 1495
3 B1 280 330 849 484 4
4 B2 1 276 " 1544
| 5 C1-1 260 | 783

15
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c1-2 260 783 4548
c1-3 260 | 783 4543
C2-1 1957 17 554 3452
6 c2-2 195 584 3452
C2-2 195 594 3452
7 c3 71 278 155.8

Table 6 Annual Solar Energy Qutput of Each Village

4.2.2 Batfery Sizing
The Battery Type recommended for using in solar PV system is deep Cycle battery. Deep cycle

battery is specially designed for to be discharges to low energy level and rapid recharge or cycie

charged and discharged day after day for years.
(Total Watt hours per day used) x DOA

Capaci =
Total Battery Capacity (Ah) 0.85 x 0.5 X nominal battery voltage
. (1538 x1
Total Battery Capacity (Ah) = 0B5 <05 <45

Total Battery Capacity (Ah) = 75Ah (B0Ah approximately)

Battery Bank size is calculated as follows:

| Total Energy Batter Backup
" # Village Ht%s‘:fs Consumption required per thf:e"y( f:)“k
{(kWh/Day) household (Ah}
1 A1 100 384 8,000
2 A2 g5 250 ’ 5,240
3 B1 216 830 17,280
4 B2 70 269 80 5,500
5 c1-1 300 1152 24,000
c1-2 300 1152 24,000

6 . C2 450 1728 38,000
7 C3 70 268 5,600

Table 7 Baftery Bank Sizes for Each Village

4.2.3 Storage Batteries
The main purpose of the batteries is to store the PV output during the day time to be used in the
absence of solar radiations, batteries of 80Anh (4 hours Back up) were used in this PV system.

42,4 Available Solar Radiation:
Soiar radiation data obtained by using PVSyst is in the range of 5 — 6 kWh/m2/day. A profile indicating

solar radiation and clearance index is shown in Fig. 06
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Figure 5. Solar Radiations Profile

4.2.5 System Design & Analysis:

in this PV off-grid electricity generation system, four main components include, the photovoltaic (PV)
panels, inverter, Cables and storage batteries. in order to present feasibility report of the PV syster,
system was designed consisting of 1060W PV modules and £0 Ah batteries. '

DC Curramt. £C Curvant AC Cument

Figure 6 PV- off-grid electricity generation system

4,2.6 Solar Moduies:

In this case, solar modules of 330 W capacities have been to meet the load requirement during the
day times of maximum load purposes. The tilt angle is 28 Degrees. PV modules are polycrystalline
silicon type with maximum rated power of 330 W, nominal voltage of 38.1 V and operaiing current of
8.7A. Complete details of solar modules used for the current system is listed in Table 5.

Sr. No Parameters Units Values
1 De-rating facter % 80
2 Lifetime Modules/Batteries Years
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3 Tilt Angle Degree 28

4 Rated Power w : 330

5 Open Circuit voitage, Voc v ; 453"

6 Short circuit current isc - A 8.76 ;
7 Maximum power voltage, Vpm \ 38.1 ‘
8 Maximum power current, Ipm A 8.7

Table 8. Solar Modules technical parameters.

4.3 DECREASE OF EFFICIENCY OF PV PANELS OVER TIME

Solar pane! efficiency is affected negatively by temperature increase. Photovoltaic moduies are
tested at a temperature of 25 degrees C (STC) — about 77 degrees F., and depending on their
installed location, heat can reduce output efficiency by 10-25%. As the temperature of the solar
panel increases, its output current increases exponentiaily, while the voltage output is reduced
linearty.

25% reduction of efficiency in 10 years will be observed in the Off Grid Solar PV plants.

5  FINANCIAL ANALYSIS

While taking into account the meieorological data and load characteristics of the Punjab village
communities along with the diesel fuel's price and the cost of components, the optimal {most
economical) sizing of the system is determined. In the optimization procedure, the NPC is considered
as the key economic index. The obtained configurations are then compared considering the other
state-of-the-art economic indices iogether with the environmentai metrics and the generation
fractions.

5.1 INITIAL CAPITAL COST & TOTAL ANNUAL OPERATING COST
The initial capital cost is the total cost of all of the components at the beginning of the operation. In a
system compcsed of batteries, solar panels, Inverters and System hardware.

,| Description PV System Size Capital Cost | A"“gz's ?8‘” Total Cost
Unit kW PKR PKR PKR

1 Al 130 16,542,000 1,600,000 18,142,000

2 A2 84.5 11,928,500 1,600,000 13,528,500

3 g1 280 33,087,000 2,000,000 35,087,000

4 B2 91 12,602,000 1,600,000 14,202,000
C1-1 260 31,032,424 700,000 31,732,424

5 C12 260 31,032,424 700,000 31,732,424
Cc1-3 260 31,032,424 700,000 31,732,424




aid e Azar Sotar Bower (P LI

b C2-1 | 195 23,788,000 2,000,000 25,788,000 |
6 Cc2-2 g 195 23,788,000 2,000,000 25,788,000
i C2-3 i 195 I 23,788,000 |.. 2,000,000 25,788,000
7 c3 1 71 1 12,602,000 1,600,000 14,202,000
i Totai } 251,222,773 16,500,000 267,722,773

Tabie 9. Total PV System Capital Cost in Each Villages

The ooerating costs are the expenses corrasponding to the operation of all of the components of the
system which alsc includes the salaries of operating personnel.

in addition to the typical focus of thinking about up -front costs of a solar plant, determining a plan
and budget for operations and maintenance (O & M) is essential in assessing the business case for
a PV faciiity.

The Operation and Maintenance Cost of each village for one (02) years has been bifurcated in to
the foilowing:

The O&M cost includes the following items:

+ Salaries Cost of O&M Staff
s Repair & Maintenance
s Cleaning of PV Modules

it is calculated that tariff during O&M period for self-sustainable O&M is PKR 2.85/kWh which is way
belcw the current eieciricity rate in Pakistan. Also, considering the socio-economic conditions of these
villages, the financial impact dces not cause burden o the government.

) CONCLUSION AND RECOMMENDATIONS:

6.1 CONCLUSION

This study presents a techno-economic evaiuation for Solar PV configurations for the rural remote
areas of Punjab. Different system configurations of Solar PV unit were analyzed by caiculating a
dynamic modei. These configurations were assessed through sensitivity analysis using parameters
like solar radiations and system sizing and an optimai solution was proposed based on the cost
analysis. The results obtained from cost analysis revealed that the combination of Minimum 84.5 kW
to a Maximum of 230 kW Solar System Sizas have been generated for this case study. The Minimum
& Maximum Initial capital investment ranges from PKR 12M to 33M. The total cost of this project is
PKR 276M.

These Solar PV Renewable systems are more effective and refiable source of energy; the government
of Pakistan can play a significant role to overcome energy crises by facilitating rural areas with such
systems. The Solar PV renewable source-based configuration proposed in this study can be
empioyed in the remote rural area to make them independent of grids.

8.2 RECOMMENDATIONS AND FUTURE WORK
It is recommended that;

+ Studies of this nature be transferred and implemented aiso in other parts of the province, to
determine the feasibility for implementation of Sclar PV projects using renewables elsewhere
in Punjab; and :

£

ECPAK
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FEASIBILITY REPORT : - " Quaid-e-Azam Solar Power (Pvt) Ltd.

s This project should be implemented in a pilot phase, so that later on it can be replicated to
other regions of the province that yet have not been covered by the national grid.

» Future socio-economic analysis must be made {o evaluate the possibility so that the rural

communities should pay the regular electricity tariff and the remaining production cost (LCOE)-

inferred by renewabie energy generation should be subsidized by the Government.

20
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SCHEDULE-I:

PROJECT COMMENCEMENT
AND COMPLETION
SCHEDULE



TPM Constting

L
Ref: TPM/QASP/IR/P1/02
Dated: 30 December 2021
Tae,
ZONERCGY (TIANJDN} COMPANY LTD. (LEAD FIRM)
SALEEM BROTHERS (JV)
Labere
SUBJECT: LETTER OF COMMENCEMENY_ FOR_THE PROJECT TITLED,
“DESIGN, SUPPLY, INSTALLATION, TESTING AND
COMBIASSIONING INCLEDING 2 YEARS O&M FOR PROVISION OF
ELECTRICTTY TO COMMUNITIES USING INDIGENOUS RESOURCES

PACKAGE-01 (RAJANPUR)”

Dear Sir.

In purstance of the Conttact Agreemeni sgainst the oraf conract price of PKR 39.100.50040/=
iPakistani Rupees Thirty-Nine Million One Hundred Thousand Only) sipned on 9° December
2021 berween Quad-e-Azam Solur Power (Pvr) Lid (QASPL). Energy Deparmment
Government of the Punjab (The Emplover) and M/S Zonergy (Tianjin} Company Ltd. JV
Saleern Brethers (The Contractor) for the project titled “DESIGN. SUPPLY,
INSTALLATION, TESTING ANP COMMISSIONING INCLUDING X YEARS O&M
FOR PROVISION OF ELECTRICITY TO COMMUNITIES USING INDIGENOUS
RESQURCES PACKAGE-#1 {RAJANPER)"

We, (Mi/s TPM Comsalting JV Frontier Engineering Consultants “Engineer of the Project™
on behalf of the Empiover issues the Leiter of Commencement to petforms the wotk with
romediate effect in accordance with the Conrract Agreement Terms and Condinoos.

Regards, N

TPMCorselins

Engy. Shahzad Gai

Project Manager ) .
M/S TPM Consulting JV Frontier Engineering Consultants . /, i ¥
AT LT S
cc. gleeiel
i CEQ fQASPL: S
2 All Managers fOASPL: - 7. :}C;
Ao poroes

(Fhe Projecs Managers! TPM Cansulting. [SMC-Pravate; Uit
Bangicw No: 585, Stwat N0 113, Sectar 5873, Istarmnatsad
Erveant {5 pmconsuthngt’ S emant.com




Project Milestones Activities:

1|Design Approval | 10%
2iSite Preparation {clearance/leveling of site, Civil Work for PV

Mounting Structure, Earthing) 10%
3{Delivery of Solar Moduies at Site 4%
4 . .

Delivery and installation of PV Mounting Structure 10%
5{Defivery of inverter, AC Cable, DC Cable and Earthing 10%
6{Complete instaliation and Commissioning 15%
7|Upon Rectification of Punch Ust 5%

ol - -




Project Timeline with Activities:

-01" {Rajanpur}

' ACTIVITY START
1 VERIFICATION OF DRAWINGS
2nd ‘Week of January 2nd Week of January
2 DRAWING APPROVAL AND AMENDMENTS .
2nd Week of lanuary 2nd Week of January
3 PROCUREMENT {LOCAL AND IMPORTED }
2nd Week of January 3rd Week of March
5 TEAM MOBILIZATION PLUS MARTERIAL DELIVERY
2nd Week of February 3rd Week of February
3 SITE MARKING FOR MECHANICAL WORK
4th Week of February 1st Week of March
7 AVILWORK [Gvil Pad }
1st Week of March 3rd Week of March
g AVIL WORK {Control Room )
1st Week of March 3rd Week of March
g9 QVIL WORK{ Fencing )
1st Week of March 3rd Week of March
10 MECHANICAL WORK (STRUCTURE INSTALLATICN) .
4th Week of March 3rd Week of April
11 MECHANICAL WORK{PANELS ERECTICN) .
3rd Week of April 4th Week of April
12 ELECTRICAL WORK
4th Week of April 3rd Week of May
13 ERECTION OF LETTICE POLES
3rd Week of April 3rd Week of May
14 POWER DISTRIBUTION NETWORK iNSTALLATION
1st Week of May 4th Week of May
15 INSTALLATION OF CCTY CAMERAS . .
4th Week of Aprii 2nd Week of May
15 INVERTER PLACEMENT AND TERMINATION
1st Week of June 2nd Week of June
17 COMMISSIONING AND TESTING )
3rd Wesek of June 3rd Week of June
18 TESTING AND HANDOVER TO CLIENT
4th Week of June 4th Week of june




SCHEDULE-II:
DETAILS OF

GENERATION
FACILITY/SOLAR POWER
PLANT



Details of

Generation Facilitv/Solar Power Plant

(A). General Information

.

| Name of the Company/Licensee

f

Quaid e Azam Solar Power (Pvt) Ltd.-QASPL

(if).

!» Registered/ Business office. of
| the Company/Licensee

83 AE/1, 83-D/1, Main Boulevard, Gulberg,
Lahore, Pakistan, Main Blvd Gulberg, Block D
1 Gulberg 111, Lahore, Punjab

(iif).

4 Type: of the generation
| facility/Solar Power Plant/Roof
: Top Solar

Photovoltaic (PV) Cell

(iv).

Location(s) of the generation
facility Solar Power Plant/ Roof
Top Solar

Basti Chawli Mouza Machka
PACKAGE-01(RAJANPUR)

(B).

Solar Power Generation Technologv & Capacity

(©).

Type of Technology

Photovoltaic (PV) Celi

(ii).

System Type

On-Grid

(i)

|
|

Installed Capacity of the generation
facility Solar Power Plant/ Roof Top
Solar

100k Wp

(iv).

No. of Panel/Modules

184 x 545 Watnt

).

PV Array

Nos. of Strings 4

Modules in a string 19

Nos. of Strings 6

Modules in a string 18




Quantity 1
(vi). | Invertor(s) Make .| MEGAREVO
Capacity of each unit 150 kW
|
. Technical Details of Equipment
i
| (a) Solar Panels — PV Modules
@). | Type of Module | Tiger Pro 72 HC 545 Wanr
1
(ii). Type of Cell i Mono crystalline
| l
| (iii). | Dimension of each Module | 2274x1134x35mm(89.53x44.65x1.38 inch)
| Gv). | Total Module Area 3.5750 m?
). Frame of Panel | Anodized aluminium alloy
| |
b (vi). | Weight of one Module 28.9 kg
T [NoofSolarCells ineach |
1 3 b)
% (ViD- module 144 (6x24)
L {viii). ! Efficiency of module ‘ 21.13%
|
| (ix). |Maximum Power (Pms) | 545 We
li
|
(x). Voltage @ Pmax | 40.80 V
(xii). Onpen circuit voltage (Vo) 49.52V
{xiii). Short circuit current (1) 13.94A




Maximum system open

(xiv). Circuit Voltage j‘ 1500VDC (IEC)
[
(b). Inverters
(). | Type of Module 150 kW
(ii). Type of Cell MPS0150
!
Giiy, | pputOperaung Voltage | 3,0 g0,
Range
(iv). Efficiency of inverter 98.7 %
). Rated voltage 400V
(vi). Rated Current 217 A
;r (vii). Max. Power Point Tracking 200 V to 850 V
I Range
i I
(viii). Output electrical system 3 Phase AC
(ix). | Rated Output Voltage | 320 10 460
(x). Power Factor (adjustable) 0.8 Lagging-0.8 Leading
i
(xi). Power control | MPP tracker
(xii). Rated Frequency 50 Hz
Relative Humidity 0-100%
Audible Noise 50DB @ Im
(il Environmental Enclosures 5000m (d
xiii). . . 5000m (derate over
Operating Elevation 3000m)
Operating -25 to +60°C
temperature




-
A DC circuit breaker
B AC circuit breaker
C DC overload protection
(Type 2)
(xiv). | Grid Operating protection D Overheat protection
| E Grid Protection
| |
]1 F Ground fault Protection
| G
| i
(c). Data Collecting Svstem
(. System Datza Continuous online logging with data logging
| software to portal.
! .
| (d). Unit Transformer
(i). Not Applicable
D). Other Details
Expected COD of the generation ! o
. | facility Solar Power Plant/ Roof Top | June 28, 2022 (Expected)
Solar {
|
Expected useful Life of the generation ! |
(if). facility Solar Power Plant/ Roof Top ! . 25 years
| Solar from the COD l
]




urrent (A)

C

V-1 Curve
Generation Facility/Solar Power Plant/Roof Top Solar

of the Licensee
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)

Information Regarding Consumer i.e. QASPL to be Supplied by the Licensee i.e.

Off-Grid Village

1 1. \ No. of Consumers 40-50 Households

| P
i

Location of consumers (distance | Basti Chawli Mouza Machka

(@ and/or identity of premises) (RAJANPUR), Punjab
ll
(i), Contracted Capacity and Load 100K Wo/ 19.28%
Factor for consumer
i Specify Whether |
: The consumer is an
i
| Associate undertaking of |
: |
P (a) L the Licensee -If ves, specify | QASPL
i
| percentage ownership of
(M- | equity;
). : There are common ) 1
i directorships:
! }
i Either can exercise |
(¢). | influence or control over the | -
i other.
1
Specify nature of contractual
i Relatonship ,
|
i Zonergy will construct and operate solar
;| Between each consumer and . - .
| (@) | the Licenses plant and provide electricity 1o Off-Grid
V). | ‘ o Villages for its operations. i
| |
(b). | Consumer and DISCO. Off-Grid Villages
| !
¢ i
I
Any other network information
(vi) | deemed relevant for disclosure to or | NA
consideration of the Authority.




Information Regarding Distribution Network for Supplv of Electric Power

Consumer in the name of QASPL

@)

No. of Feeders 01

I
(i)

Length of Each Feeder (Meter) 300f

(ifi).

Length of Each Feeder to each

Will be Defined As per Consumers Need
Consumer

{iv).

In respect of all the Feeders,
describe the property (streets,
farms, Agri land, etc.) through,
under or over which they pass right
up to the premises of customer,
whether they cross-over.

N/A

Whether owned by QASPL,
Consumer or DISCO-(deal with | QASPL
each Feeder Separatelv) !

(v).

If owned by DISCO,
(a). | particulars of contractual | N/A.
arrangement Q

Operation and maintenance |
(b)- | responsibility ~for each | Zonergy

feeder l

1

(vi).

technical and contractual) i

Whether connection with network i[
of DISCO exists (whether active or |
not- If yes, provide details of i N/A.
connection arrangements (both i

(vii).

Any other network information
deemed relevant for disclosure to or | N/A.
consideration of the Authority.




ey

Expected Annual Generation of Plant:

Month | GHI cwnjad) |EOA e | Gria g
Januafy | 1l13.1l 113276

February |121.6 137.0 136.3 12,870.9 11.415.3

March | 166.0 178.8 177.8 16,830.2 14.,509.4

April 182.1 | 187.9 186.8 17,692.1 14.969.2

May 203.2 203.6 202.4 19.148.1 16.032.0

June 194.8 192.8 191.5 18,111.6 15,269.7

Tuly 187.7 186.9 185.7 17,540.7 14,934.7 J
August | 178.6 181.6 180.4 17.056.8 14.581.8 |
September | 170.7 ' 180.6 179.6 17,008.4 14,4452

October | 143.8 161.2 160.3 J 15,157.8 12,945.1
November | 122.1 143.7 143.0 13,476.4 11.814.3

| December | 102.0 121.6 120.8 11,345.5 10.189.5

Total Generation 1631.7




Expected Annnal Accumulative Irradiance of Plant:

Irradiance
(kWh/m?)

Destription .~ - |Ougput . -
Annual Giobal Horizontal [rradiance 1,887.6
POA Irradiance 2,009,5 6.5%
Shaded Irradiance 1,997.6 -0.6%
Irradiance after Reflection 1,934.6 -3.2%
Irradiance after Soiling 1,8959 -2.0%
Totai Collector Irradiance 1,895.9 0.0%
Output at Irradiance Levels 188,245.3 -0.3%
Qurput at Ceal! Temperature Derate 172,798.8 -8.2%
Output After Mismatch 167,551.1 -3.0%
Optimal DC QOutput 166,868.4 -0.4%
Constrained DC Output 166,868.1 0.0%
Inverter Output 163,250.1 -2.2%
Energy to Grid(kWh) 162,433.9 0.5%
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SCHEDULE-III:
INTERCONNECTION STUDY
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SCHEDULE-1IV:

INFORMATION
RELATING TO
LOCATION (LOCATION
MAPS, SITE MAP, LAND
ETC.)




Information Relating To Location (Location Maps., Site Map, Land Etc.)

Serial Number Location Site Coordinates

i Latiude | 28.863707
; 1 1 Bastt Chawli Mouza Machka

i ‘ : PACKAGE-01(RAJANPUR) _ | ]

5 Longitude | 70.333823
l H

BASTI CHAWLL. uged
RARPR F. B




SITE NO. B
[TECHNICAL SCHEDULES L II, IIL, IV & V]




o SCHEDULE-I:
~ PROJECT COMMENCEMENT AND
| COMPLETION SCHEDULE



-

L T e N
DI i P F:‘""

of: TPM/OQASP TR P02
Datsd: 10 Noverber 2021

ZONERCGY (TLANJIN) COMPANY LTD. {LEAD FIRM:
SALEEM BROTHERS {JV)
Lakore

SUBJECT: LETTER OF COMMENCEMENT FOR _THE PROJECT TITLED,
SDESIGN, SUPPLY. INSTALLATION, TESTING AND COMMISSIONIN
INCLUBDING 2 YEARS O&M FOR PROVISION OF ELECTRICTTY TO
COMMUNITIES TUSENG INDIGENOUS RESOURCES PACKAGE-D2
RAHED YAR KIEAN)T

Prear Sie

In pursuanze of the Contrart Agrezment against the ©tal contract price of PKR 36.334.754.00
Paktsanm Rupees Tuny-Six Million Thres Rundred Thinty-Four Thousand Seven Handred Pt -
Fowe Oniys signed o 28 October 2021 berween Quad-e-Azam Solar Pawer (Pyvey Lid
{DASPL) Enerey Depanment, Govermmen of the Punjab (The Emplover and MUS Zonergy
i Fianjiny Company Lid. JV Saleem Brothers (The Conmacion for the projzct ntted. “DESIGN.
SUPPLY, ENSTALLATION, TESTING AND COMMISSIONING DNCLUDING 2 YEARS
O&M FOR PROVISION OF ELECTRICTITY TO COMMUNITIES USING INDIGENOUS
RESQURCES PACKAGE-D2 (RAHIM YAR KHAN)™

Wiz, 1 MYs TPM Consulting JV Fronder Engineering Consultants “Engineer of the Projeer Y on
behull of the Empiover issues the Letter of Commencement 0 perfonn e work with immediate

ef¥zer m accordancs wath the Conwract Azreement Terms and Conditions
Regards,
. T ' —
LT |

1 [Sy)
Engr. Shafzad Gul %{' ! /‘
Project Manager "
M5 TPM Coosalting JV Frontier Enginecring Consultans
. CEG OASPL, 0
2 Al Managers (OQASPL: Qk"b =

N AN
. \\\\\ \

"The Promc: Managers; TPM Sensuiting 1SMC-Povaiey Lo
Suanglow No: 582 Smeet N3 113 Sactor 332 wlamacac
oAl IO pmeorsudng ST BeTail com




Project Milestones Activities:

1Survey and Design Approval 20%
2\Delivery of Solar Modules and inverters at Central Warshouse 4%
3)Complete Installation at 50% Sites 20%
4iComplate Installation at 50% Sites | 7




Project Timeline with Activities:

e ACTYSTART ATIVEND
1 (VERIFCATION OF DRANINGS d Wesk of December ’| 3th Week of Decemper
D DRAMNG EADALO EAE Wk LWy
3 |PROCURENENT LOCKL AND MPORTED | ihWeskof Novemoer -~ | 15t Weskof iy
5 TEAMMOBLZATON AL ARTERIAL DELVER Ind Wes of Ao 1 Weekof o
6 [STEMARQNG FOR MECHAN.CAL WORK i Weekor Agr 3rd Weekor Apri
T ICVLWORKIGH: Pad Ind Weekof Al 3rd Weekof Aprl
3 GVLWORK onol Raom Indifesk of Aprl i Weakof Apr
0 CVILWORK fencng| niNeekothodl 1 ImWeskofhpn
0 MECAANCALNOR STRUCTURE ASTALATION) Ind Weakof Ao e
1 VECAANCAL WORKPANES SRECTION I Week of Apr Ist WeaX of ey
0 [HECCLHON {5t Weekof May ekt
0 |EREIONOF T 0B Ind Wesk ot My | 1d Week of une
1 PONERDISTABUTION NETWORK ASTALATION Ind Wesk of iy o JeWeckatiune
B NSTALIONOF Y CAMER Ing Weskof May 3rd Weskof My
16 [VERTER PLAGENEAT D TERMNATON iWeetof ey ‘ Ind Weel o iune
T (CMMSSIONNG ANDTETG e | Y Weskold
1 FSTING AND SANDOVER TOCUENT 4in Weetof lune ; 44h Week o June




'SCHEDULE-II:
DETAILS OF

GENERATION
FACILITY/SOLAR POWER
PLANT



Deztails of

Generation Facility/Solar Power Plant

(A). General Information
Q). %‘ Name of the Company/Licensee | Quaid e Azam Solar Power (Pvt) Ltd.-QASPL i
!
| - .
Giy, | Regisiered/ Business officeof ) g3 5 /1, 83-D/1, Main Boulevard, Gulberg,
| the Company/Licensee Lahore, Pakistan. Main Blvd Gulberg, Block
D 1 Gulberg III, Lahore, Punjab
i Type of the generation
(iii). | facility/Solar Power Plant/Roof Photovoltzaic (PV) Cell
11 Top Solar
| Location(s) of the generation _
(iv). | facility Solar Power Plant/ Roof Basti Kaleem Ullah
] Top Solar PACKAGE-02(RAHIM YAR KHAN)
i
(B). Selar Power Generation Technology & Capacity
] i ) .
: (). | Type of Technology Photovoltaic (PV) Cell
|
(ii). ! System Type On-Grid
i
"L Installed Capacity of the generation
. (iii). | facility Solar Power Plant/ Roof Top 100kWo
g Solar |
| (). | No. of Panel/Modules | 184 x 545 Want Ii
a ! ;
; Nos. of Strings ; 4 '
.{ %
} Modules in a string | 19
‘t {v). | PV Array I
E Nos. of Strings i 6
|

Modules in a string 18




(vi). q Invertor(s)

Quantity 1
Make ; MEGAREVO
Capacity of each unit 150 kW

(O). Technical Details of Equipment
(a). Solar Panels — PV Modules
(D). Type of Module Tiger Pro 72 HC 545 Watt
(ii). Type of Ceil Mono crystalline
' (ii). | Dimension of each Module | 2274x1134x35mm(89.53x44.65x1.38 inch)
(iv). Total Module Area | 3.5750 m?
(v). Frame of Panel Anodized aluminmium alloy
(vi). Weight of one Module | 28.9kg
(vii). Ellc; (;):1 Solar Cells in each 144 (6%24;
' (viii). i Efficiency of module 21.13%
|
(ix). Maximum Power (Pmax) 545 Wp
| (). Voltage @ Prax | 40.80 V
(xa). Current @ Pmax 1336 A
(xii). | Open circuit voltage (Voc) 4952V
(xtii). | Short circuit current (Isc) 13.94A




Maximum system open

|

(1v). Circuit Voltage } 1500VDC (IBC)
(d). Inverters

(). Type of Module 1 150 kW
-
' Gi). | Type of Cell MPS0130

) Input Operating Voltage 120v-480v

Range
t {iv). Efficiency of inverter 98.7 %
|
L. Rated voltage 400V
. (vi). | Rated Current 217 A
i
:l (i), Max. Power Point Tracking 200 V to 850 V
l Range
i {
|
’g (viii). | Output electrical system 3 Phase AC
|
t (ix). | Rated Output Voliage 320 t0 460
i
Bl
i (%), Power Factor (adjustable) 0.8 Lagging-0.8 Leading
! (xi). Power control MPP tracker
| ;
! (xii). Rated Frequency 50 Hz
i
i |
i Relative Humidity 1 0-100%
Audible Noise 50DB@ Im
Environmental Enclosures 5000m (@ :
i (xiii). - . erate over
| Operating Elevation 3000m)
Operating 25 10 +60°C

temperature




A DC circuit breaker
B AC circuit breaker
c DC overload protection
(Type 2)
(xiv). | Grid Operating protection D Overheat protection
E Grid Protection
F Ground fault Protection
G
(c). Data Collecting Svstem
(). System Data Continuous online logging with data logging
software 10 portal.
(d). Unit Transformer
@ Not Applicable
D). Other Details
Expected COD of the generation
) facility Solar Power Plant/ Roof Top | June 28, 2022 (Expected)
| Solar
Expected useful Life of the generation |
(ii). facility Solar Power Plant/ Roof Top | 25 years
Solar from the COD
| |




-y

Current {A]

V-1 Curve

Generation Facilitv/Solar Power Plant/Roof Top Solar

Of the Licensee
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Information

Regarding Consumer i.e. QASPL to be Supplied bv the Licensee i.e. Off-Grid

Yillage
(i). | No. of Consumers 70-80 Households
Bast Kaleem Ullah
i) Location of consumers (distance
M- | ondior identity of premises) PACKAGE-02 (RAHIM YAR KHAN),
Punjab
(i), Contracted Capacity and Load 100kWa/ 19.28%
Factor for consumer
Specify Whether
The consumer is an
Associate undertaking of
(8). | the Licensee -If yes, specify | QASPL
percentage ownership of
(iv). .
equity; |
i
There are common ‘
{(b). -
directorships:
| Either can exercise ‘
(¢). | influence or control over the | -
other.
Specify nature of contractual
Relationship
Between each consumer and Zonergy will C.o nstruet a}n'd operate 501?
(a). the Licensee plant and provide elecmricity to Off-Grid
V. nsee | Villages for its operations.
(b). | Consumer and DISCO. Off-Grid Villages
Any other network information ]
(vi) | deemed relevant for disclosure to or | NA

consideration of the Authority.




Information

Regarding Distribution Network for Supply of Electric Power Consumer in the

name of QASPL

(.

().

Length of Each Feeder (Meter)

No. of Feeders | 01

(iii).

Length of Each Feeder to each
Consumer

Will be Defined As per Consumers Need

(iv).

|

|

i In respect of all the Feeders,
i .

| describe the property (streets,

5farms Agri land, etc.) through, |
| under or over which they pass right |
E up to the premises of customer,
| whether they cross-over.
i

I N/A

2%

Whether owned by QASPL,
Consumer or DISCO-(deal with
each Feeder Separately)

| QASPL

If owned by DISCO,:

i arrangement 1

]

| @) !particulars of contractual ‘ N/A.
|

Operation and maintenance |

{eeder

|

(). | responsibility for each | Zonergy

(vi).

; . Whether connection with network 1
1 of DISCO exists (whether active or |
| not)- If ves, provide details of
connection arrangements (both
technical and contractual)

N/A.

(vid).

Any other network information
deemed relevant for disclosure to or
consideration of the Authority.

N/A.




Expected Annual Generation of Plant:

Jaﬁuéry 1-1 31 133.8 135.2 12.535.8 11,3276
February |121.6 137.0 136.3 12,870.9 1 1,4} 33
March 166.0 178.8 177.8 16,830.2 14,50%.4
April 182.1 187.9 186.8 17,692.1 - 14,969.2
May 203.2 203.6 2024 19,148.1 ‘"16,03_2.0'
June 194.8 192.8 191.5 18.1 li.6 15.269.7
July 187.7 136.9 185.7 17.540.7 14,934.7
August 178.6 181.6 . 180.4 17,056.8 14,581.8
September | 170.7 180.6 179.6 17.008.4 14.443.2
October 1458 161.2 160.3 15.157.8 12,9451

November { 122.1 143.7 143.0 13.476.4 11.814.3

December | 102.0 121.6 120.8 11,3435 10.189.5

Total Generation

1631.7




=

Expected Annual Accumulative Irradiance of Plant:

' .De‘s_crip_tian - T "Oti‘tput o R % De)fé ;
Annual Global Horizontal Irradiance 1.887.6
POA Irradiance ' 2.009.3 6.5%
Shaded Irradiance 1,997.6 -0.6%
Imradiance after Reflection 1.934.6 -3.2%
| Irradiance after Soiling 1,895.9 -2.0% |
Irradiance Total Collector Irradiance 1,895.9 0.0% |
(KWh/m?) Output at Irradiance Levels 188,2435.3 -0.3%
‘ Qurput at Cell Temperature Derate 172,798.8 -8.2%
l Output After Mismatch 167,551.1 -3.0%|
Optimal DC Output 166,868.4 -0.4% |
L Constrained DC Output 166,868.1 0.0%
inverter Output 163,250.1 -2.2%
| Energy to Grid(kWh) 162,433.9 -0.5%




" SCHEDULE-II:
INTERCONNECTION STUDY
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SCHEDULE-IV:
INFORMATION
RELATING TO

LOCATION (LOCATION
MAPS, SITE MAP, LAND
ETC.) |



Information Relating To Location (Location Maps. Site Map, Land Eic.)

Serial

Tocation * Site Coordinates
Number S—— !
5 | Latmde | 28.423542
l 1 Basti Kaleem Ullah |
3 : PACKAGE-02(RAHIM YAR KHAN) { , o
L | Longitude 70.456133

 BASTI KALIM ULLAH
RAHIM VAR KHAN |

ébogle Earth

z Idgwsr Techmalogies

Legend
28.863707,70.335382

ZO00 T
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SCHEDULE-1:

- PROJECT COMMENCEMENT

AND COMPLETION
SCHEDULE
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TPM Const:
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2 TPMIQASPAIR-P3:02
Daned: 10* November 2021

To.
ZONERGY (TLIANJIN) COMPANY LTD. (LEAD FIRM)
SALFFM BROTHERS (JV)
Lahore
SUBJECT: LETTER F 8] NC NT _FOR THE PROJECT ED
MU 2 ARE"
Drear Ser

in pursuance of the Camract Agreement against the ol contract price of PR 36.334.754.040

- Paksian Rupess Ty -Six Milhon Three Hupdred Thirtv-Four Thousand Seven Hundred Fifty-
Four Oniy e signied onn 28% October 202 between Quad-e-Azam Selar Power (Pvi) lad
(QASPL ;. Energy Department. Government of the Punjab (The Emploverr and MW/S Zonergy
i Fizmjin) Company Lid. TV Saieem Brothers {The Contractor) for the project utled “DESIGMN.
SUPPLY. INSTALLATION, TESTING AND COMMISSIONING INCLUDING 2 YEARS
&3 FOR PROVISION OF ELECTRICITY TO COMMUNITIES USING INDIGENOUS
RESOURCES PACKAGE-083 MUZAFFARGARH)Y

We tMis TPM Coasuiting JV Froanter Engineering Consultants ~Engineer of the Project™) on

behalf of the Empioyer ssues the Lener of Comimencemnent to perionm the work with immediaic
zfizet 1n accordance with e Contract Agreement Terms and Condiuons

Regurds, /\
TPMCosmsulting ”%/7 J202)

Eagr. Shahzad Gui
Project Mapaser
IS TPM Coosulting JV Froatier Engineering Consultants

L
CEC ¢QASPL;
Iy A Managers (O 1581
AR
,:1‘& \\ 3

fThe Projec Managers: TEM Consulting (SMC-Pavates: L
Sargiow Mo 585 Sreot NG 1132, Sactor G543, iafamatac
Smad 1D mconauitngS T @ an s




Project Milestones Activities:

1Y T0 COMMN

L2

Survey and Deéigh Approval |

o0

2

Delivery of Solar Modules and Inverters at Central
Warehouse

40%

Complete Installation at 50% Sites

20%|

4

Complete Installation at 50% Sites

20%

o Tofal




Project Timeline with A ctivities:
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SCHEDULE-II:
DETAILS OF

GENERATION FACILITY/SOLAR
POWER PLANT



Details of

Generation Facilitv/Solar Power Plant

(A). General Information
®. 2 Name of the Company/Licensee | Quaid e Azam Solar Power (Pvt) Ltd.-QASPL
. . 83 A.E/1, 83-D/1, Main Boulevard, Gulberg
[ 4 > 3 o
. | fhzgg‘;er;e‘i’mi‘f;zz:z:ﬁ“ce of | 1 ahore, Pakistan. Main Blvd Gulberg, Block D
| pat 1 Guiberg IiI, Lahore, Punjab
!
Type of the generation
(iif). | facility/Solar Power Plant/Roof | Photovoltaic (PV) Cell
. Top Solar
Location(s) of the generation
(iv). | facility Solar Power Plant/ Roof | Basti Buzdar Wali
| Top Solar PACKAGE-03(Muzaffargarh)
|
(B). Solar waer Generation Technology & Capacity
T ' )
(). | Type of Technology Photovoltaic (PV) Cell
1
(ii). | System Type On-Grid
Installed Capacity of the generation
(iii). | facility Solar Power Plant/ Roof Top 100k W
Solar
(iv). | No. of Panel/Modules 184 x 545 Watt
| ‘
Nos. of Swrings 2
Modules in a string 20
(v). [PV Amay ‘
| Nos. of Strings 8

Mogdules in a string 18




(vi). | Invertor(s)

Quantity 5

!
| Make

MEGAREVO

Capacity of each unit

150 kW

R VR SR

©-

Technical Details of Equipment

!
(a). } Selar Panels — PV Modules

(). | Tvpe of Module | Tiger Pro 72 HC 545 Wan
| | |
| (). | Typeof Cell ' Mono crystalline
I | |
; | ‘.
l (iii). Dimension of each Module . 2274x1134x35mm(89.53x44.65x1.38 inch)
; % ;
P (v, Total Module Area £3.5750 m”
V) Frame of Panel 1 Anodized aluminium allov
(vi). Weight of one Module l 28.9kg
b No of Solar Cells in each
j . ' 144 (6x24
1, (vii) module ; 144 (6x24)
| (viii). | Efficiency of module 21.13%
L E
i (iX). | Maximum Power (Pmax) * 343 Wr
(%) | Volage @ Prax 14080V
. (xi). | Current @ Pax 11336 A
| |
i ‘
(xii). | Open circuit voltage (Voe) | 49.52V
(xiii). 1 Short circuit current (Isc) 13.94A




. Maximum system open '
(xiv). Circuit Voltage 1500VDC (IEC)
(b). Inverters
(). Type of Module 150 kW
(ii). Type of Cell MPS0150
(i), | put Operating Voltage 320v-480v
Range
@v). Efficiency of inverter 98.7 %
V). Rated voltage 400V
L (vi). Rated Current 217 A
|
(vit). Max. Power Point Tracking 200 V 10 850 V
Range
(viii). Qutput electrical system ' 3 Phase AC
(ix). Rated Output Voltage 320 to 4€0
(x). | Power Factor (adjustable) | 0.8 Lagging-0.8 Leading
(xi). Power control MPP tracker
[ i
(xii). Rated Frequency 50 Hz
Relative Humidity 0-100%
Audible Noise 50DB@ Im
Environmental Enclosures S606m (d
(xiii). . . 5 erate over
Operating Elevation 3000m)
Operating -25 10 +60°C
temperature




| A DC circuit breaker
B AC circuit breaker
DC overload protection
. ¢ (Type 2}
| _
Poo(xiv). Grid Operating protection D Overheat protection
E Grid Protection
i F Ground fault Protection
5 !
G
: |
| (©). | Data Collecting Svstem
i (). System Data ‘ Continuous online logging with data logging
' | software to portal.
L (d). Unit Transformer
(). Not Applicable
D). Other Details
| Expected COD of the generation | ‘.
@. facility Solar Power Plant/ Roof Top l June 28, 2022 (Expected) |
Solar ; '
| ;
: Expected useful Life of the generation :
). | facility Solar Power Plant/ Roof Top | 25 vears
Solar from the COD 1
|




V-1 Carve

Generation Facilitv/Sclar Power Plant/Roof Top Solar of the Licensee
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Information

Regarding Consumer i.e. QASPL to be Supplied bv the Licensee i.e. Off-Grid

Village
(). | No. of Consumers | 40-45 Households i
(if), | ocation of consumers (distance | g, gy Wali (Muzaffargarh), Punjab
and/or identity of premises)
(iiD). Contracted Capacity and Load | L00KWe/ 19.28%
Factor for consumer
Specify Whether
| The consumer is an
!
| Associate undertaking of
(a). | the Licensee -If yes, specify :l QASPL
\ percentage ownership of |
(). equiry:
| There are common !
(®). | -
! directorships:
!
| Either can exercise
{©)- | influence or control over the | -
other.
Specify nature of contracmal :
Relationship l! ,
i Zonergy will construct and operate solar
@). Between each consumer and ) . . . .
. plant and provide electricity to Off-Grid
). the Licenses -

Villages for its operations.

(®). { Consumer and DISCO. Off-Grid Villages




(vi)

Any other network information
deemed relevant for disclosure to or
consideration of the Authority.

NA

Information Regarding Distribution Network for Supply of Electric Power
’ Consumer in the name of QASPL

No. of Feeders

01

(i),

Length of Each Feeder (Meter)

300ft

(ii).

Length of Each Feeder to each
Consumer

Will be Defined As per Consumers Need

(iv).

In respect of all the Feeders,
describe the property (streets,
farms, Agri land, etc.) through,
under or over which theyv pass right
up to the premises of customer,
whether they cross-over.

| N/A

).

Whether owned by QASPL,

Consumer or DISCO-(deal with
each Feeder Separately)

QASPL

If owned by DISCQO,
(3). | particulars of contractual
arrangement

N/A.

Operation and maintenance
(). | responsibility for each
feeder

Zonergy

(vi).

Whether connection with network
of DISCO exists {whether active or
not)- If yes, provide details of
comnection arrangements (both
technical and contractual)

N/A.

{vii).

Any other network information
deemed relevant for disclosure to or
consideration of the Authority.

N/A.




Expected Annual Generation of Plant:

th | OHLGWWS) | iy

| Shaded -
(KWhim?)

Wby IR

113.1 133.8 133.2 12,535.8 11.327.6
121.6 137.0 136.3 112,870.9 11,4153
March 166.0 178.8 177.8 16,830.2 14,509.4
L
April 182.1 187.9 186.8 17,692.1 14,969.2
May 203.2 203.6 202.4 19,148.1 16.032.0
June 194.8 192.8 191.5 18,111.6 15.269.7
July 187.7 186.9 185.7. 17,540.7 14,9347
August 178.6 181.6 180.4 17.056.8 14.581.8
September | 170.7 180.6 179.6 17,008.4 14,4432
October - | 145.8 161.2 160.3 13.157.8 12,9451
November; 122.1 143.7 143.0 13,476.4 11,814.3
B
December | 102.0 121.6 120.8 11,343.5 10.189.5
Total Generation 1631.7




Expected Apnual Accumulative Irradiance of Plant:

|Deseripion . © o0 [Ouwgut o |%Delta
Annual Global Horizontal Irradiance 1,887.6

POA TIrradiance 2,009.5 6.5%

Shaded Irradiance 1.997.6 -0.6%

Irradiance after Reflection 1,934.6 " -3.2%

Irradiance afier Soiling 1,895.9 -2.0%

. Total Collector Irradiance ;. 1,895.9 0.0%

g”v‘;‘,‘;’/::‘;e | Output at Irradiance Levels 188.245.3 -0.3%

; QOutput at Cell Temperature Derate 172,798.8 -8.2%

Output After Mismatch 167.551.1 -3.0%

Optimal DC Qurput 166.868.4 -0.4%

! Constrained DC Ourput 166,868.1 0.0%

L Inverter Outpux 163.250.1 -2.2%

Energy to Grid(kWh) 162,433.9 4.5%




'SCHEDULE-III:
INTERCONNECTION STUDY
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SCHEDULE-IV:

INFORMATION
RELATING TO
LOCATION (LOCATION
MAPS, SITE MAP, LAND
ETC.)



Information Relating To Location (Location Maps. Site Map. Land Eic.)

. Serial Number Location l‘ Site Coordinates
|
_ _ . Latwmde | 28.863707
1 ’, Basti Buzdar Wali :
| PACKAGE-03(Muzaffargarh) _ ]
| i Longitude 70.335382
i i —

Basti Buzdar Wali | B _ccend B
MUZAFFARGARH B ¥ 28.863707.70.336382




SITE NO.D |
[TECHNICAL SCHEDULES L, I1, TII, IV & V]
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SCHEDULE-L:

PROJECT COMMENCEMENT AND
COMPLETION SCHEDULE



Ref: TPMAQASPH/ TNDPA/Q2
Dated: 14® December 2021

To.

NUS SKY BLUE BUILDERS (LEAD FIRM;)
SKRY BLUE REMEWABLE ENERGIES(PVTYLTD - GCL (FV)
Lahore.

SUBJECT: LETTER OF COMMENCEMENTY FOR THE PROJECT TITLED DESIGN,
SUPPLY NSTALILATION i h s

INCLUDING 2 YEARS O&M FOR PROV !
CONDMUNITIES L\SE\G INDIGENOUS RESOURCES  PACKAGE-04

MUZAFFARCGA
Dicar Sar.

In pursuance of the Contract Agreemert against the ol contract price of PKR 38.973.630.90
(Pakistani Rupees Thirty-Eight Million Nine Hundred Seventv-Three Thousand Six Hundred
Thirty Only) signed on 30" November 2021 between Quad-c-Azam Solar Power (Pvt) Lid
(QASPL). Encrgy Department. Govermnmem of Pumab (The Employer). and M/S Sky Blue
Builders - Sky Bine Renewabie Energies (Pvt) Lid - GCL {(JV) (The Contracior) for the project
viied. “SUPPLY. INSTALLATION, TESTING AND COMMISSIONING INCLUDING 2
YEARS O&M FOR “PROVISION OF ELECTRICITY TO COMMUNITIES USING
INDEGENOUS RESOURCES” PACKAGE-04 (MUZAFFARGARID™

We (M/s TPV Consulting JY Frontier Engineering Consultants “Engineer of the Projeci™on
behalf of the Emplover issue the Letter of Commencement to gerform the work with irunediare
effect in accordance with the Contract Agreement Terms and Conditions.

Regards.

Engr. Shahzad Guj e
Project Manager P
M/S TPM Consulring JV Frontier Engincering Consuitanis =

o ;
o v ,.{:)4
P .

L CEO (QASPL) <
2 Al Managers (QASFLs o
-
g s

15 /=

{The Projec: Managerss) TPA Consuiting ISMC-Privats) Lin
SBarmyiow No: B85, Strest Mo 113, Sachy 5243, iswmetac
Eman {0 temeons dting$TEgenad.com



Project Milestones Activities:

10%

1{Design Approval
Site Preparation (Clearance/Leveling of site, Civil Work for PV
Mounting Structure, Earthing) 10%
3{Delivery of Solar Modules at Central Warehouse 30%
41Delivery of Inverters at Central Warehouse 10%
5|Delivery of PV Mounting Structure 5%
biComplete Installation of PV Mounting Structure 5%
7|Completion of Fencing and Control Room Building 10%
8|Complete Instaliation and Commissioning 15%
9Upon Rectification of Punch List 5%
Total 100%




Project Timeline with Activities:

“Browision of Hlectricity fo Communites using indiganous Resources Package-04" [MUZAFFARGARH)

Commencememnate a - 1th June A2
R, .

ACTNITY START ACTVITYEND
! VERIFCATION OF DRANNG: Ind Wesk of Decemner i‘ 2nd Weakof Decamber
L DRANING APPR0VALAND AMENDAEATS ind Week of Dacamber Ind Week of Dacember
3 PROCUREMENT ACCAL WD WRORTED: Ind Week of December T Weekof Fetruany
5 TEAM MCBIUIZATION S MARTERIAL DELVERY o Week o ey 3 Wk iy
0 SITE MARKING FOR MECHANICAL 'WORY 4th Wesk of anuany 15t Week o Feruany
1 GAIL WORKIC ad 15t Weel of Fabruary 37 Week of February
: VL WORK{ontri oon 15t Wesk of Feruany d Week of Feamuary
! (L HORK Fending: 15t 'Waek of February Ird Weak of Fepmuary
i MECHAMICAL NCRK STRUCTURE RSTALLATON 41 Week of February \ 3rd Week of March
i MECHANCAL WORKPANES SECTON 31 Week af Fedruary t dth Wesk of March
I &t Weskof M [ 34 Weskof Ao
B oM I sk f Mot 3 ek e
i POWER DISTRIBUTION HETWORK INSTALLATION st Wesk o Ror 140 Weak of Aot
5 INSTALLATION O GV MRS 44 Week of March g 'Week of Apri
1 [VERTER PACEMENT AND TERMINATION Wk of My 2 Weekoi oy
i COMMESONNG 4D BTG I Heck of May 3rd Week of May
bt} TESTING AMD HANDOVER 0 CUENT it Week o My At Week of My




SCHEDULE-II:
DETAILS OF

' GENERATION FACILITY/SOLAR
POWER PLANT -



Details of Generation

Facilitv/Solar Power Plant

(A). Geperal Information
-
(). ; Name of the Companyv/Licensee | Quaid e Azam Solar Power (Pvt) Lid.-QASPL
|
1 . . 83 A, E/1, 83-D/1, Main Boulevard, Gulberg
i - k] k] 2 2]
(ii). i ieg::s;:;ec:n ]?;js é:::;ofﬁce of Lahore, Pakistan. Main Blvd Gulberg, Block D
| e wompany/ 1 Gulberg I1l, Lahore, Punjab
il Type of the generation
Ui, i] facility/Solar Power Plant/Roof | Photovoltaic (PV) Cell
t Top Solar
1
| Location(s) of the generation
{iv). | facility Solar Power Plant/ Roof | Chak Ne. 261 ML
1( Top Solar PACKAGE-04 (Muzzafargarh)
} B
(B). Solar Power Generation Technology & Capacity
| (). | Tvpe of Technology Photovoltaic (PV) Cell
| —
| (i). | Svstem Tvpe On-Grid
| ‘
i I
D Installed Capacity of the generation |
i (ifi). | facility Solar Power Plant/ Roof Top | 1g0kws
} Solar
| (iv). |No. of Panel/Modules 222 x 450 Want
1
é ' ) 1
: Nos. of Strings | 18
1 (v). | PV Array |
Modules in a string | 12
' | Quarntity 4
i
. InfiniSolar
(vi). | Invertor(s) Make TX-PA
Capacity of each unit 30 kW




(©).

TYechnical Details of Fquipment

(a). Solar Panels — PV Modules
(. Type of Module Canadian Solar 450 Watt
P
(ii). Type of Cell Mono crystalline
(ii1). Dimension of each Module | 2108x1048x35mm(83.6x41.3x1.38 inch)
(iv). | Total Module Area 3.5750 m?
(v). Frame of Panel Anodized aluminium alloy
(vi). Weight of one Module 1 24.3 kg
. No of Solar Celis in each |
11 pirell
(vii). module 144 (2*(12*6))
(vii). | Efficiency of module 20.4%
(ix). Maximum Power (Pmax) 450 Wp
|
. | Voltage @ Prax 411V
|
(xi). | Current @ Pmax | 10.96 A
(xii). | Open circuit voltage (Vo)) | 49.1V
(xiil). | Short circuit current (Is) 11.66 A
. Maximum system open
- | Circuit Voliage 1500VDC (IEC)
(b). Inverters




(). | Type of Module L 120 (30*4) KW ]l
| 4
(ii). | Type of Cell InfiniSolar TX-PA 30 KW
i), | oput Operating Voltage 1 1 y1ye.950 VDC
Range
(iv). Efficiency of inverter | 91%
W) Rated voltage 400V
i (vi). | Rated Current P72 A
(i), Max. Power Point Tracking | 460 V 10 900 V -
! Range !
5 i
| (vili). | Output electrical system ﬁ 3 Phase AC |
i ? |
i i
i Rated Output Voltage | 195.3-253
‘ i
‘ !
) !
¢ (x). | PowerFactor (adjustable) | 0.8 Lagging-0.8 Leading
| |
(xi). Power control : MPP tracker
i i
i H
‘E (xil). | Rated Frequency 1 49-51 Hz
| Relative Humidity | 0-100%
| | |
| Audible Noise { 50DB @ Im
Environmental Enclosures - ‘r S000m (@
{xiii). : . . | 5000m (derate over
II Operating Elevation 3000m)
| | Operating 225 10 +60°C
% temperature _
'. A DC circuit breaker
{  (xiv). | Grid Operating protection
B AC circuit breaker
i




; c DC overload protection
(Type 2)
: D Overheat protection
E Grid Protection
F Ground fault Protection
G
| (). Data Collecting Svstem
| ). System Data Continuous online logging with data logging
software to portal.
(d). Unit Transformer
(1). Not Applicable
@ ). Other Details
’ Expected COD of the generation
M. ! facility Solar Power Plant/ Roof Top | June 12, 2022 (Expected)
!’ Solar
! Expected useful Life of the generation ;
(i), | facility Solar Power Plant/ Roof Top | 25 years
i Solar from the COD




V-l Curve

Generation Facilitv/Solar Power Plant/Roof Top Solar

of the Licensee
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information

Regarding Consumer i.e. QASPY. to be Supplied by the Licensee i.e. Off-Grid

Viliage
(i). | No. of Consumers i 40-45 Households
(i) Location of consumers (distance Chak No. 291 ML
" | and/or identity of premises) (Muzzafargarh) Punjab
(iif). Contracted Capacity and Load 100K W/ 19.28%
Factor for consumer
Specify Whether !
The consumer is an
Associate undertaking of
{a)- | the Licensee -If ves, specify | QASPL
percentage ownership of ;
(V). . !
equity; ;
There are common !
(). | |-
directorships: E
Either can exercise
(¢)- | influence or control overthe | -
other.
Specify nature of contractual
Relationship
| SkvBlue Pvt. Ltd. will construct and
Between each consumer and . ..
() the Licensee operate solar plant and provide electricity
). ! to Off-Grid Villages for its operations.
(b)- | Consumer and DISCO. Off-Grid Villages
Any other network information
(vi) | deemed relevant for disclosure to or | NA
consideration of the Authority.




Information

Regarding Distribution Network for Supplv of Electric Power Consumer in the

pame of QASPL

(.

No. of Feeders

} 1

(i).

Length of Each Feeder (Meter)

300ft

(ii).

Length of Each Feeder to each
Consumer

i Will be Defined As per Consumers Need

(iv).

In respect of all the Feeders,
describe the property (streets,
farms, Agri land, etc.) through,
under or over which they pass right
up to the premises of customer,
whether they cross-over.

| N/A

|

(v).

Whether owned by QASPL,
Consumer or DISCO-(deal with
. each Feeder Separately)

QASPL

1f owned by DISCO,
(2). | particulars of contractual
arrangement

N/A.

Operation and maintenance
(®). | responsibiliy for each
feeder

L

Skyblue Pvt. Lid.

{vi).

| Whether connection with network
of DISCO exists (whether active or
notj)- If ves, provide details of
connection arrangemems (both
i technical and contractual)

N/A.

(vii).

Anyv other network information
deemed relevant for disclosure to or
consideration of the Authority.

N/A.




Expecied Aanpal Generation of Plant:

Total Generation

January 113] 133.8 133.2 7.12,533 8 - 113276
February |121.6 137.0 136.3 12.870.9 11.4153
March 166.0 178.8 177.8 16.830.2 14,509.4
April 182.1 187.9 186.8 17,692.1 14,969.2
May 203.2 203.6 2{52.4 19,1_48.71 16,032.0
June |194.8 192.8 '191.5 - 18,111.6 1_5_.269.7
1 July 187.7 186.9 185.7 17.540.7 14,934.7
August 178.6 181.6 180.4 17,0568 14,581.8
September | 170.7 180.6 179.6 17,008.4 14,4452
October | 143.8 161.2 160.5 15,157.8 12,945.1
November | 122.1 143.7 143.0 15,476.4 11,8143
December | 102.0 121.6 120.8 11,345.5 10.189.5

1631.7




Expected Annual Accumuiative Irradiance of Plant:

‘Deseri‘ptiopl i = . Outpat 1% Delta i

! | Annual Global Horizontal Trradiance 1,887.6 |
POA Irradiance 2,009.5 6.5% |

Shaded Irradiance | 1.967.6 -0.6%

| Irradiance afier Reflection ]7 1.934.6 -3.2% ]
Irradiance after Soiling 1,895.9 -2.0%

Irradiance Total Collecior Irradiance 1,804.9 0.0“/‘.) \
| (KWh/m?) Output at Irradiance Levels 188.2435.3 -0.3%
i | Qurpur at Cell Temperamre Derate 172,798.8 -8.2%
| | Output After Mismatch 167,551.1 -3.0%
] | Optimal DC Output 166.868.4 -0.4%"
i | Constrained DC Qutpur ; 166,868.1 0.0%
! ! Inverter Output 163.250.1 2.2%
{ | Energy to Grid(kWh) 162,433.9 0.5%




| . SCHEDULE-III:
~ INTERCONNECTION STUDY






SCHEDULE-IV:
INFORMATION
RELATING TO

LOCATION (LOCATION

MAPS, SITE MAP, LAND
ETC.)



Information Relating To Lecation {Tocation Maps. Site Map, Land Etc.)

! | |
| Serial Number | Location | SiteCoordipates |
| | | i
| | ! i |
: | _ | Latiude | 30.703649 |
1 | Chak No. 291 ML ¥ ! |

' PACKAGE-04 (Muzaffargarh) = | !

| Longimde | 71.376574 |

] i ‘ ;

N

Chak No. 291 ML Legend
b MUZAEFARGARH o £ 28.863707,70.335382

RS NENE






SCHEDULE-I:

PROJECT COMMENCEMENT
AND COMPLETION
SCHEDULE



Ref: TPM/QASPIND/PS/Q2
Dated: 14" December 2021

To,
M/S SKY BLUE BUILDERS (LEAD FIRM)
SKY BLUE RENEWABLE ENERGIES(PVT) LTD - GCL (TV)
Lahore. .
SUBJECT: F i RTHEPR (g § FGN
N \ . STING ND ! G
INCLUDING 2 ¥YEARS O&M FOR PROVISION OF ELECTRICITY TO
O OSING  INDIGENOTUS RESOURCES PACKAGE-85
(BAHAWAL NAGAR) i
Dear Sir, . ) .-

in pursuance of the Conrract Agresment against the total conmact price of PKR 39,123.630.00
(Pakistan: Rupees Thirty-Nine Million One Hondred Twenty-Three Thousand Six Hundred Thirty
Ondy) signed on 30" November 2021 between Quad-e-Azam Solar Power (Pvt) Ltd (QASPL).
Encrpgy Deparunent, Government of Punjab (The Employer). and M/S Sky Blue Builders - Sky
Bilue Remewable Energies (PvE) Ltd - GCL (JV) {The Conmactor) for the project diled,
SSUPPLY. INSTALLATION, TESTING AND COMMISSIONING ENCLEIDING 2 YEARS
O&NM FOR “PROVISION OF ELECTRICITY TO COMMUNITIES USING
INDIGENOUS RESOURCES™ PACKAGE-05 (BAHAWALNAGAR)™

We, (Mys TPM Consuiting JV Frontier Engineering Consuitants “Engincer of the Proiect™ os

tebalf of the Empioyer issue the Lerer of Commencement tc perform i work with iromediate
effect in accordance with the Contract Agrsement Terms and Conditions.

o) TPMConnliins

Enagr. Shahzad Gul
Project Maonager .\v.)‘
M/S TPM Consulting JV Frontier Engineering Consultants I L},‘-"
N

CC
I CEQ rgASPL) <}
2 Al Managers (GASFL) ~

[ g

@/ . A

i 1

[

{The Projact Managets! TPM Comsuting (SMC-Private} Lio
Batigiow No: B6S, Stree! g 173, Sector G972, Istamatad
Email 1T tpmconsuingSrEgmail. com



Preoject Milestones Activities:

FIES USING INDEGINOUS RESOURCES PACKAGE - (5

Totdl

1{Design Approval 10%
2

Site Preparation {Clearance/Leveling of site, Civil Work for PV

Mounting Structure, Earthing) 10%
3|Delivery of Solar Modules at Central Warehouse 30|
4| Delivery of Inverters at Central Warehouse 10%
5{Delivery of PV Mounting Structure 5%
6|Complete Installation of PV Mounting Structure 5%
7\Completion of Fencing and Control Room Building 10%
8iComplete Installation and Commissioning 15%
9Upon Rectification of Punch List 5%

-~ 100%




Project Timeline with Activities:

s |

AR

1 |VERIFICATION OF DRAWINGS Ind Week of December Ind Week of December
1 [DRAWING APFROVALAND AMENDNENTS 2nd Wesk of December Ind Week of December
3 |PROCUREMENT{LOCALANDMPORTED| Ind Week of Decamber 3d Week of Febrary
5 |TEAMMOBLTATON PLLS MARTERIALDELVERY Ind Week o January 3rd Week of anuary
6 (NFEMARKNG FOR MECHANICAL WOAK dth Week of lanuary 15t Week of February
T (oo e) IstWeek of February 3rd Week of February
§ IVILWORK iContol Reom } Ist Week of February 3rd Week of Feoruary
§ CVIL WORK Fencing Ist Week of February 3rd Week of February
1 MECHANCAL WORK STRUCTURE NSTALLATION] Uth Week of February 3rd Week of March
11 IWECHANICAL WORKPANELS RECTION) 31 Wesk ofFebruay 4th Wesk o March
0 (HECTRICLWERK 4th Week of March 3rd Week of April
B |EECTONOFLETTICEPOS 3rd Week of March 3d Wesk of Apri
14 {POWER DISTRBUTION SETWORK INSTALAION It Week of A dth Wesk of Apri

5 INTALLATION OF TV CAMERAS 4th Week of March 2nd Week of Apri
16 |INVERTER PACEHENT AND TERMINKTION I Week of My Ind Week of Vay
[ |COMMSSIONNG AND TESTNG 3d Weekof Vay Ird Week of My

18 [TESTING AND HANCOVER TOCLENT 4th Week of May dth Week of May




SCHEDULE-II:
DETAILS OF

GENERATION FACILITY/SOLAR
POWER PLANT



Details of
Generation Facility/Solar Power Plant

(A). General Information
). : Name of the Company/Licensee | Quaid e Azam Solar Power (Pvt) Ltd.-QASPL

{i1).

Registered/ Business office of
the Company/Licensee

83 A, E/1, 83-D/1, Main Boulevard, Gulberg,
Lahore, Pakistan. Main Blvd Gulberg, Block D
1 Gulberg 11, Lahore, Punjab

(iii). | facility/Solar Power Plant/Roof

Tvpe of the generation

| Top Solar

Photovoltaic (PV) Cell

{iv). | facility Solar Power Plant/ Roof

Location(s) of the generation

Top Solar

Azafl Abadi 322/HR
PACKAGE-05 (Bahawalnagar)

(B). Solar Power Generation Technologv & Capacity
’ (i). | Type of Technology Photovoltaic (PV) Cell
i.
. (ii). | System Type | On-Grid
Installed Capacity of the generation
(ii1). | facility Solar Power Plant/ Roof Top 100k Wop
Solar
(iv). | No. of Panel/Modules 222 x 450 Want
‘ Nos. of Strings 18
; (v). | PV Array
E Modules in a string ] 12
Quantity 4
| . InfiniSolar
(vi). | Invertor(s) Make TX-PA
Capacity of each unit 30 kW




(€.

Technical Details of Equipment

| 1
(a). Solar Panels — PV Modules
(). Type of Module | Canadian Solar 450 Watt
i
]
(ii). Type of Cell » Mono crystalline
Lo (dii). Dimension of each Module hl 2108x1048x35mm(83.0x41.5x1.38 inch)
L } !
| (iv). | Total Module Area 1 3.5750 m?
!
% V). Frame of Panel , Anodized aluminium alloy
1 ;
| (VD). Weight of one Module 1243 kg
i 1
i " No of Solar Cells in each f - .
i . U144 (2*(12%6))
1 (vii) module 144 (Z*(12%6))
1, - :
| (viii). | Efficiency of module ; 20.4%
| —
l (ix). Maximum Power (Pnax) \l 450 Wp
| (). | Voltage @ Poa 411V
1 |
L x). | Current @ Pmax 1 10.96 A
E i
| (xii). | Open circuit voltage (Voc) | 49.1V
i !
) .
| (xiii). | Short circuit current (1) 111.66 A
I i
. Maximum system open |
(xiv). Circuit Voltage t 1500VDC (IEC)
(b). Inverters
(i). Type of Module 120 (30*4) KW




Tvpe of Cell

InfiniSolar TX-PA 30 KW

Gip), | put Operating Voltage 720 VDC-950 VDC
Range
(iv). Efficiency of inverter 91%
(v). Rated voltage 400V
(vi). Rated Current 72 A
.. Max. Power Point Tracking
(vii). Range 460 V1o 900 V
(viii). Output electrical system 3 Phase AC
(ix). Rated Output Voitage 195.5-253
E T
C(x) Power Factor (adjustable) 0.8 Lagging-0.8 Leading
I
: .
P{xi). Power control MPP tracker
(xii). Rated Frequency 49-51 Hz
Relative Humidity 0-100%
Audible Noise S0DB@ Im
Eavironmental Enclosures 5000m (@
(xidii). . . 5000m (derate over
Operating Elevation 3000m)
i .
Operating -25 10 +60°C
temperature
A DC circuit breaker
{xiv). | Grid Operating protection B AC circuit breaker
c BC overload protection

(Type 2)




-

; : D Overheat protection
it | E Grid Protection
i F Ground fault Protection
|
|
| G
1 !
;L ! l
|
i (©). Data Collecting Svstem
t (). Svstem Data ‘ Continuous online logeing with data logging
| | software to portal.
| (d). Unit Transformer
. Not Applicable
™. Other Details
; : Expected COD of the generation s
LG | facility Solar Power Plant/ Roof Top | June 12, 2022 (Expected)
| | Solar
| I |
E Expected useful Life of the generation
(i). { facility Selar Power Plant/ Roof Top | 25 years
‘. Solar from the COD
t
|




R N AL

i
V-1 Curve
Generation Facilitv/Solar Power Plant/Roof Top Solar
of the Licensee
F
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Information

Regarding Consumer i.e. QASPL to be Supplied by the Licensee i.e. Off-Grid

Villages
(1). | No. of Consumers 50-55 Households
(i) Location of consumers (distance | Azafi Abadi 322/HR
" | and/or identity of premises) (Muzaffargarh) Punjab
(iid). Contracted Capacity and Load L00KWo! 19.28%
Factor for consumer
Specify Whether
| The consumer is an
Associate undertaking of
(). | the Licensee -If yes, specify | QASPL
1 percentage ownership of
(iv). equity;
| There are common
b). | -
! directorships:
i Either can exercise
(¢)- | influence or control over the | -
( other.
Spe?fy nature of conwracmal |
Relationship ’ E
!
i
SkvBlue Pvt. Lid. will construct and |
Between each consumer and . .
(a). ) operate solar plant and provide electricity
V), the Licensee :

to Off-Grid Villages for its operations.

(®). | Consumer and DISCO.

Off-Grid Villages




Any other network information
(vi) | deemed relevant for disclosure to or
consideration of the Authority.

NA

Information

Regarding Distribution Network for Supply of Electric Power Consumer in the
name of QASPL .

(i).

i No. of Feeders

(i).

E Length of Each Feeder (Meter)
,f

300f

(ii).

Length of Each Feeder to each
Consumer

Will be Defined As per Consumers Need

L(v).

In respect of all the Feeders,
describe the property (streets,
farms, Agri land, etc.) through,
under or over which they pass right
up o the premises of customer,
whether they cross-over.

N/A

(v).

Whether owned by QASPL,
Consumer or DISCO-(deal with
each Feeder Separately)

QASPL

If owned by DISCO,
(3). | particulars of comtractual
arrangement

N/A.

Operation and maintenance
(b). | responsibility for each
feeder

Skvblue Pvt. Lid.

(vi).

Whether connection with network
of DISCO exists (whether active or
not)- If yes, provide details of
connection arrangements (both
technical and contractual)

S

N/A.

{vii).

Any other network information
deemed relevant for disclosure to or
consideration of the Authority.

N/A.




Expected Annual Generation of Plant:

e lGraawn
13776
February |121.6 137.0 136.3 12,870.9 11.415.3
March 166.0 178.8 177.8 16.830.2 14.509.4
1 .
;:April 182.1 187.9 186.8 17,692.1 1 14,969.2
:!‘LMay 203.2 203.6 202.4 J19,14s.1 16.032.0
%June 194.8 192.8 191.3 118,111.6 15.269.7
i
T]u!y 187.7 186.9 185.7 17,540.7 14.934.7
August | 178.6 181.6 180.4 | 17,056.8 14,581.8
September L170.‘/ 180.6 179.6 17,008.4 14,4452
October | 143.8 161.2 160.3 15,157.8 12,045.1
November | 122.1 143.7 143.0 13,476.4 11,814.3
December 1 102.0 1216 120.8 ] 11,3435 10.189.5
Total Gene;'ation | 1631.7




‘ ‘
S

Expected Annual Accumulative Irradiance of Plant:

Irradiance
(kWh/m?)

Annual Global Horizontal Trradiance

1,887.6

POA Irradiance 2,009.5 6.5%

Shaded Irradiance 1,997.6 -0.6%

Irradiance after Reflection 1,934.6 -3.2%

Irradiance after Seiling 1.895.9 -2.0%
Total Collector Irradiance 1,895.9 0.0% !

Qurput at [rradiance Levels 188.245.3 -0.3%

Qutput at Cell Temperature Derate 172.798.8 -8.2%
Output After Mismatch 167.551.1 -3.0%;
Optimal DC Output 166.868.4 -0.4% |

Constrained DC Qutput 166.868.1 0.0%

Inverter Qutput 163.250.1 -2.2%

Energy to Grid(kWh) 162,433.9 - -0.5%




SCHEDULE-III:
INTERCONNECTION STUDY
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SCHEDULE-1V:

INFORMATION
" RELATING TO
LOCATION (LOCATION
MAPS, SITE MAP, LAND
ETC.)



Information Relaiing To Location {1 ocation

Maps. Site Map. Land Etc.)

SUUVRR—

Serial Number Location Site Coordinates
i
Azafi Abadi 322/HR | Latmde | 29.250127
1. PACKAGE-05 (Bahawainagar) F ‘
} Longitude 72316834

Azafi Abadi 322/HR

Bahawalnagar

i Geoogle Earth

5

Legend
Z 28.8383707.70.335382




SITE NO. F |
[TECHNICAL SCHEDULES L, I, I, TV & V]




SCHEDULE-I:

PROJECT COMMENCEMENT
AND COMPLETION
SCHEDULE



-y

OFFICE_CORY

TPM Comsttiong

Ref: TPMAQASPIR/P6/02
Dated: 30™ December 2021

ZONERGY (TIANJIN} COMPANY LTD. (LEAD FIRM)
SALEEM BROTHERS (JV)
Lahore

SCBJECT: LETTER OF COMMENCEMENT FOR THE PROJECT TITLED,
*DESIGN, SUPPLY. INSTALIATION, TESTING AND
COMMISSIONING INCLIUDING 2 YEARS O&M FOR PROVISION OF
ELECTRICITY TO COMMUNITIES USING INDIGENOUS RESOURCES
PACKAGE-86 (MITL.TAN}™

Dear Sir.

in pursuance of the Contrael Agrecinent against the wial contract prics of PKR 38,988,362 /=

{Pakistani Rupees Thirtv-Eigie Million Nine Hundred Eighty Eight Thousand Eigin Hundered
and Sixwv Two. Onlys signed on " December 2021 berween Quad-e-Azam Solar Power (Pvt)
Lid (QASPL), Energy Departmeni. Governmmen: of the Punjab (The Emplover) and MYS
Zonergy {Tianjin) Company Lid. IV Saleem Brothers (The Contractor) for the projecr utled.
“DBESIGN, SUPPLY. INSTALLATION, TESTING AND COMMISSIONING
INCLUDING 2 YEARS O&M  FOR  PROVISION OF ELECTRICITY TO
COMMUNITIES USING INDIGENOUS RESOURCES PACKAGE-081 (RAJANPUR)™

We. {iVis TPV Consulting JV Frootier Engmeering Consultants “Engineer of the Proiect™
on behalf of the Empiover issues the Letter of Commencement to perform the work with
immediate ¢fTect in accordance with the Conmact Agresmemn: Terms and Conditions.

Regards.

-~
’

:3—-.&"' j‘
e

Engrgx?hzad Gal _,/%. )

A "’/
Project Manager o Vordia’ o
MUS TPM Consailting JY Frootier Engineering Consultants = s
Ze 225 1y
cC

CED (OASPL)
Afl Managers (QAIPL,

-

iThe Project Managers) TPM Consulting (SMO-Frivate) Lid
Bangtow No: 665, Street N 113, Sector G3, isiamabad
Email 1D tpmconsutbng87@gmail com



Project Milestones Activities;

1 Design Approval 10%
Site Preparation (dearance/leveling of site,
2 Civit Work for PV Mounting Structure, 10%
Earthing)
3 Delivery of Solar Modules at Site 40%
- Delivery and Installation of PV Mounti
a ivery ns 0 ounting 1%
Structure
Deli f Inverter, AC Cable, DC Cable and
5 elivery of inverter, . able ble an 10%
Earthing
6 Complete Installation and Commissioning 15%
i
B
i
I
7 Upon Rectification of Punch List 5%




Project Timeline with Activities:
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SCHEDULE-I:
DETAILS OF
GENERATION FACILITY/SOLAR
POWER PLANT



oy

Details of

Generation Facilitv/Solar Power Plant

{A). General Information

(. \ Name of the Company/Licensee
1

Quaid e Azam Solar Power (Pvt) Lid.-QASPL

§

! Registered/ Business office of
! the Companyv/Licensee

i

|

(if).

33 A, E/1, 83-D/1, Main Boulevard, Guiberg,
I.ahore, Pakistan. Main Blvd Gulberg, Block D
1 Guiberg 111, Lahore, Punjab

Tvpe of the generation
(iii). : facility/Solar Power Planv/Roof
| Top Solar

Photovoltaic (PV) Cell

% Location(s) of the generation
(iv). i facility Solar Power Plant/ Roof

Basti Jam Rafig Jhaloo

| Top Solar PACKAGE-06(Multan) |
t |
(B). Solar Power Generation Technologv & Capacitv

. (). | Type of Technology | Photovoitaic (PV) Cell
! i
{ (i). | System Type On-Grid
|
|
‘ Installed Capacity of the generation
! (iii). | facility Solar Power Plant/ Roof Top 100kWp
! Solar i
| (iv). | No. of Panel/Modules 11 184 x 545 Wan
! |
[ i
Nos. of Strings ' 2
i
Modules in a string 1 20
(v). { PV Array
Nos. of Strings 8

Modules in a string i8




Quantity

(vi). |Invertor(s) Make | MEGAREVO
]r
Capacity of each unit 150 kW
(©). Technical Details of Eguipment
(a). Solar Panels — PV Modules
Q). Type of Module Tiger Pro 72 HC 5435 Wan
| (ii). Type of Cell Mono crystalline
(iii).. Dimension of each Module | 2274x1 134x35mm(89.53x44.65x%1.38 inch)
(iv). Total Module Area 3.5750 m?
(v). Frame of Panel | Anodized aluminium alioy
(vi). Weight of one Module 28.9kg
i), 22 c;fl eSoIa: Cells in each 144 (6x24)
(viii). { Efficiency of module 21.13%
(ix). Maximum Power (Pauax) 545 Wp
(x). Voltage @ Puax 4080V
(xi). Current @ Pumax 13.36 A
(xii). Open circuit voltage (Vo) 49.52V
(xiii). | Short circuit current (Isc) 13.94A




)
-

L Maximum system open

! i), Circuit Voltage 1300VDC GEC)

l (b). Inverters

(i). Type of Module 150 kW

|

P (). Type of Cell MPS0150

: -

| (iD). ;“fx‘l‘;eopem“g Voltage 320v-480v

|

1 {(iv). Efficiency of inverter 98.7 %

| (. | Raied voliage 400v

1 (vi). | Rated Current 217 A

% (vi). Max. Power Point Tracking 200 V 1o 850 V

i Range

; {

1 (viil). Output electrical system 3 Phase AC

L (0. | Rated Output Voltage 320 to 460

|

% (x). Power Factor (adjustable) 0.8 Lagging-0.8 Leading

|

1 (xi). Power control MPP tracker

i (xii). | Rated Frequency 50 Hz

| l |
Relative Humidity 0-100%
Audible Noise 50DB@ im

Environmental Enclosures 5000m (@
(xiii). . . 5000m {derate over

| Operating Elevation 3000m)

Operating

temperature

-2510 +60°C




| A DC circuit breaker
|
B AC circuit breaker
C DC overload protection
(Type 2)
(xiv). | Grid Operating protaction D Overheat protection
E Grid Protection
; F Ground fault Protection
j
G
1‘ (¢). Data Collecting System
(). System Data Continuous online logging with data logging
software to portal.
(d). Unit Transformer
). Not Applicable
(D). Other Details
, 1 Expected COD of the generation I
! . 4’ facility Solar Power Plant/ Roof Top ‘ June 28, 2022 (Expected)
| Solar |
I Expected useful Life of the generation
(i), l facility Solar Power Plant/ Roof Top ; 25 years
| Solar from the COD f
f §




“

Current (A)

V-1 Curve

Generation Facilitv/Solar Power Plant/Roof Top Solar of the Licensee
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Information

Regarding Consumer i.e. QASPL to be Supplied by the Licensee i.e. Off-Grid

Yillage
(i). | No. of Consumers 40-45 Households
(i) | Location of consumers (distance | Basti Jam Rafig Jhaloo
" | and/or identity of premises) {Mulian), Punjab
(iiD). Contracted Capacity and Load 100k W/ 19.28%
, Factor for consumer
Specify Whether
The consumer is an
Associate undertaking of
(2). | the Licensee -If yes, specify | QASPL
percentage ownership of
). equity;
There are common
(b). -
directorships:
Either can exercise
(¢). | influence or control over the | -
other.
Specify nature of contractual
Relationship
Berween each consumer and Zonergy will construct and operate solar
(). the Licensee plamt and provide electricity to Off-Grid
V). Villages for its operations.
(b). | Consumer and DISCO. Off-Grid Villages

1»




Any other network information
{(vi) | deemed relevant for disclosure to or
consideration of the Authority.

NA

R

Information

egarding Distribution Network for Supplv of Electric Power Consumer in the

L B L A

name of QASPL

().

().

i No. of Feeders F

'. Length of Each Feeder (Meter) }
‘ t

3001t

(iii).

. Length of Each Feeder to each
il Consumer

Will be Defined As per Consumers Need

(iv).

S —

i |
éIn respect of all the Feeders,
| describe the property (streets,
{ farms, Agri land, etc.) through, |
- under or over which they pass right !
| up 1o the premises of customer,

| whether they cross-over.
i

!

N/A

().

Whether owned by QASPL,
!Consumer or DISCO-(deal with
| each Feeder Separately)

QASPL

!I ! If owned by DISCO, |
i (8)- | particulars of contractual |
| i

arrangement i
; |

N/A.

i Operation and maintenance |
(b). | responsibility for each |
E feeder

Zonergy

(vi).

Whether connection with network
of DISCO exists (whether active or
not} If yes, provide details of
connection arrangements (both
technical and contractual)

N/A.




»

Any other network information
i (vii). | deemed relevant for disclosure to or
! consideration of the Authority.

N/A.

Expected Annual Generation of Plant:

.Januaryr 113.1 13;.8 - 1332 — 12.535.8 113276
February i121.6 137.0 136.3 12.870.9 11,4153

March 166.0 178.8 177.8 16,830.2 14,-509‘4

Apri! . 182.1 187.9 186.8 17,692.1 14,966.2

May 203.2 203.6. 202.4 19.148.1 16.032.0 :
June 194.8 192.8 161.3 18.111.6 15.269.7 J':
July 187.7 186.9 183.7 17,540.7 14.934.7

August 178.6 181.6 180.4 17,056.8 14.581.8
September | 170.7 180.6 179.6 17.008.4 14.445.2

Qctober |145.8 161.2 160.3 13.157.8 12.943.1
November | 122.1 143.7 143.0 13,476.4 11,814.3
December | 102.0 121.6 120.8 11.345.5 10,189.5

Total Generation 1631.7




)

Expected Annual Accumulative Irradiance of Plant:

—
‘ ‘Description SIEEN . | Output 1% Delta . t
i ’ Annual Global Horizontal Irradiance 1.887.6
| POA Irradiance 2,009.5 6.5%

! Shaded Trradiance 1,997.6 -0.6%

1 Irradiance after Reflection 1,934.6 -3.2%

! Irradiance after Soiling | 1,895.9 l -2.0%
. Total Collector Irradiance 1,895.9 { 0.0%'
irradiance ) . o1 ~or |
(KWh/m?) Output at Irradiance Levels 188.245.3 { -0.3%:

Output at Celi Temperature Derate 172.798.8; -8.2%
Output After Mismatch 167,551.1 -3.0% !
| Optimal DC Output 166.868.4 | -0.4% !

| Constrained DC Cutput 166.868.1 . 0.0%

! Inverter Outpur 163.250.11 -2.2%

| Energy to Grid(kWh) | 162,433.9| £0.5%




| SCHEDULE-III:
INTERCONNECTION STUDY
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SCHEDULE-IV:

 INFORMATION
RELATING TO
LOCATION (LOCATION
MAPS, SITE MAP, LAND
ETC.)



Information Relating To Location

ocation Maps. Site Map. Land Etc.

| Serial Number |

l | ‘
| 1 Location ' Site Coerdinates
{ I
| | '.L .
% _ | Lattude ©  29.419908
1 Basti Jam Rafiq Jhaloo ; i
' PACKAGE-06 (Multan) {
J Longitude | 71.258263

£ 78.853707,70 335382




Intended Table of Tariff

n‘b"i-



TARIFF APPLICATION TABLE

Year v oo ol sk 9 10
— 780- | 380 |2 780 | 250
Number of consumers (#) | 320 320 - -
320 | 320
Total generation capacity | 600 600 600 1 600

of power system (kW)

—

1.5-2 1.5 | 1.3-§1.5-] 1.5-9 13- 13- 1.5- ) 1.3- ¢ 1.3-
Total connected load (kW) | kW 2 2 2 2 2 2 2 2 2
kW TkW kW | kW [ kW L KW KW KW | KW

Expected load growth (%) | 2% 2% 2% |2% | 2% | 2% |2% |2% | 2% | 2%

Expected revenue from
electricity sale

Expected other revenue ; ; i

Estimated capirtal cost
(actual or loan pavment)

Expected fixed
maintenance costs

Expected variabie
maintenance costs i

Estimated fuel Cost

. Estimated O&M Cost l

Estimated Repiacement
Cost

S I

| Other cost (Please specify)

Annual Profit/Loss

L

R e e




i ——— i G s e

DESCRIPTION OF INTENDED TARIFF SCHEME AND SERVICE
AVAILABILITY

As mentioned in the Application, the Applicant intends to initially provide the electric supply
services to the Consumers of the locality free of any charge. Subsequently, the tariff shall be
charged to the Consumers as per mutually agreed between the Applicant and the Consumers
in accordance with the principles of faimess and equity as provided under Regulation 6 of the
NEPRA Licensing (Microgrid) Regulations, 2022.

S




