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To 

The Registrar 
National Electric Power Regulatory Authority (NEPRA) 
NEPRA Tower Attaturk Avenue (East) 
Sector G-511, Islamabad 
Pakistan. 

a. 

S 

Subject: APPLICATION FOR GENERATION LICENCE / CONCURRENCE  

I, Jawad Anjum, Director NRTC Energies, being the duly authorized representative of NRTC Energies 
(Private) Limited by virtue of Board Resolution dated 16.12.2024 hereby apply to the National Electric 
Power Regulatory Authority for the grant of a generation licence I concurrence to NRTC Energies 
(Private) Limited pursuant to Section 14-B of the Regulation of Generation, Transmission and 
Distribution of Electric Power Act, 1997. 

I hereby certify that the documents-in-support attached with this application are prepared and 
submitted in conformity with the provisions of the National Electric Power Regulatory Authority 
Licensing (Application, Modification, Extension and Cancellation) Procedure Regulations, 2021, and 
undertake to abide by the terms and provisions of the above-said regulations. I further undertake and 
confirm that the information provided in the attached documents-in-support is true and correct to the 
best of my knowledge and no material omission has been made. 

A Pay Order in the sum of Rupees 549,787 (Rupees Five Hundred and Forty-Nine Thousand, Seven 
Hundred and Eighty-Seven only), being the non-refundable licence application fee calculated in 
accordance with Schedule II to the National Electric Power Regulatory Authority Licensing 
(Application and Modification Procedure) Regulations, 2021, is also attached herewith. 
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Sr. 

No. 

Information / Documents required under NEPRA 

Licensing (Application, Modification, Extension 

and Cancellation) Procedure Regulations, 2021 

Information/Documents 

Submitted 

1 Application for Generation Licence along with 

Affidavit, Extract of Minutes Book, Board 

Resolution & Power of Attorney pursuant to 

Regulation 3 (1) 

Annexure- I 

2 Application Fee pursuant to Regulation 3(1) Annexure- II 

3 Certificate of Incorporation pursuant to Regulation 

3(4)(c)(i) (A) 

Annexure- III 

4 Memorandum and Articles of Association pursuant to 

Regulation 3(4) (c)(i) (Bi) 

Annexure- IV 

5 Evidence of cash balance held in Reserves and bank 

certificates pursuant to Regulation 3(4)(d)(i) 

Annexure- V 

6 Latest Audited Financial Statements of the 

Application pursuant to Regulation 3(4)(d)(iii) 

Annexure- VI 

7 Annual Reports of the Company pursuant to 

Regulation 3(4)(c)(i)(C) 

Annexure- VII 

8 Last filed Annual Return pursuant to Regulation 

3(4)(c)(ii) 

Annexure- VIII 

9 The authorized, issued, subscribed and paid-up share 

capital of the Applicant pursuant to Regulation 

3(4)(c)(ii i) 

The Authorized capital 

company is Rs. 10,000,000 

Million Rupees Only) c.ivided 

100,000 (One Hundred 

Ordinary shares of Rs. 

Hundred Only) each. 

of the 

(Ten 

into 

Thousand) 

100 (One 

10 The shareholding pattern of the Applicant including 

list of shareholders pursuant to Regulation 3(4)(c)(iv) 

Annexure- IX 

11 Details of charges and encumbrances Attached to 

Applicant's assets pursuant to Regulation 3(4)(d)(ii) 

The Applicant Company 

have any charges or encumbrances 

attached to Applicant's assets. 

does not 

12 A prospectus pursuant to Regulation 3(4)(b) Annexure- X 

13 Expression of interest to provide credit or financing 

along with sources and details thereof as required 

pursuant to Regulation 3(4)(d)(iv) 

Since the Applicant does 

to sell electricity to the 

a tariff from the Reulat((i 

not intend 

grid 



requested that this condition 

please be waived. 

may 

14 Documents describing net worth and equity and debt 

ratios of the Applicant pursuant to Regulation 

3(4)(d)(y) 

Annexure V & VI 

15 Detailed profile and CVs of senior management 

pursuant to Regulation 3(4)(d)(vi) 

Annexure- XI 16 Employment records of engineering and technical 

staff of the Applicant pursuant to Regulation 

3(4)(d)(vii) 

17 Profile of Sub-contractors, if any, along with 

expression of interest of such sub-contractors as 

required pursuant to Regulation 3 (4)(d)(viii) 

Annexure- XII 

18 Verifiable references with reference to experience of 

the Applicant and its sub-contractors as required 

pursuant to Regulation 3(4)(d)(ix) 

Annexure- X & XII 

'19 Environmental Impact Assessment Study pursuant to 

Regulation 3(4)(a) Schedule-Ill clause A(e)(2) 

Annexure- XIII 

20 Information relating to water source at site for 

maintenance pursuant to Regulation 3(4)(a), 

Schedule-Ill Clause A(a) (4.) (iii)) 

Unlike conventional thermal 

generation plants, solar power 

do not require extensive 

since cooling and 

consumption is not required. 

only water requirement would 

fortnightly cleaning of panels 

is done through modem 

that conserves water. 

purpose, the normal ul 

available at the site wouli 

power 

plants 

use of water 

auxiliary 

The 

be the 

which 

equipment 

For this 

ility water 

be used. 

21 Information relating to infrastructure(Roads, rail, 

staff colony, amenities) pursuant to Regulation 

3(4)(a) Schedule-Ill clause A(e)(3)(iv) 

The Ground & rooftop mounted 

facilities will be constructed 

sites. No new infrastructural 

development is part of the 

this project. 

PV 

at MES 

scope of 



22 Information relating to Project commencement and 

completion schedule (with milestones) pursuant to 

Regulation 3(4)(a), Schedule-Ill Clause A(e)(3.)(v)) 

Annexure- XIV 

23 Information relating to Safety and Emergency plans 

pursuant to Regulation 3(4)(a) Schedule-Ill clause 

A(c)(3)(vii) 

Annexure- XV 

24 Information relating to plant characteristics 

(generation voltage, frequency etc.) pursuant to 

Regulation 3(4)('a) clause A(e)(3)(vii) 

Annexure- XVI 

25 Feasibility study of the project as required pursuant 

to Regulation 3(4)f 

26 Affidavit stating whether the Applicant has been 

granted any other license under the Act pursuant to 

Regulation 3(4)(g) 

Annexure- XVII 

27 A duly authorized statement stating whether the 

applicant has been refused grant of license under the 

Act and if so, the particulars of the refused application 

including date of making the application and the 

decision on the application Pursuant to Regulation 3 

(4)(h) 

28 Bank Guarantee Equivalent to Applicable Annual 

License Fee for two years pursuant to Regulation 3(8) 

The Applicant is ready 
Bank Guarantee pursuan. 
regulation. However, the 
has not yet provided any 
this guarantee. 

The Applicant pledges to 
Authority with the Bank 
as soon as a format is çrovided 
the Regulator. 

to furnish 
to the said 
Authority 
format of 

provide the 
Guarantee 

by 

29 Technical and financial proposals in reasonable 

details pursuant to Regulation 3(4)(e) 

Annexure- XVI 30 Information relating to control, metering 

instrumentation and protections pursuant to 

Regulation 3(4,1(a) Schedule-Ill clause A(e)(3/(viii) 

31 Information relating to technology size of the plant 

number of units etc. pursuant to Regulation 3(4)(a) 

Schedu1e4ll clause A(e)(3)(ii) 



32 Interconnection study pursuant to Regulation 3(4)(a) 

Schedule-Ill clause A(e)(l). 

Annexure- XVIII 

33 Information relating to location (location maps, site 

maps, land etc.) pursuant to Regulation 3(4)(a), 

Schedule-Ill clause A(e)(3)(i) 

Annexure- XVI 

34 Information relating to Degradation Factors. 

(Regulation 3(4)(a), Schedule-Ill Clause A(e)(3.)(x)) 

Annexure- XVI 

35 Information relating to Estimated Capacity Factor at 

site. (Regulation 3(4)(a), Schedule-Ill Clause 

A (e)(3.)('ix)) 
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BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY 

"Application for seeking Generation Ucense" 

ON BEHALF OF 

NRTC ENERGIES (PRIVATE) LIMITED 

AUTHORIZED STATEMENT 

I, Mr. Jawad Anjum, holding CNIC No. (42301-7799857-1), Chief Executive Officer, NRTC Energies 

(Private) Limited hereby solemnly affirm and declare that the contents of the accompanying 

Application for Generation License (the "License) is true and correct to the best of my 

knowledge and belief and nothing material has been concealed there from. 

I also affirm that all further documentation and information to be provided by me in connection 

with the accompanying application for Generation License will also be true to the best of my 

knowledge and belief. 

Date: 20-02-2025 

A Premium Energy Brand 



Anplicatjon for the Grant of Generation License / Concurrence 

1. Back2round  

NRTC Energies Private Limited was incorporated on 17.11.2021 under Section- 16 of the Companies 

Act, 2017 with Corporate Unique Identification No. 0184244. The business office of the company is• 

at 72 Block, PECO Road, Lahore, Pakistan 

The Company has completed various Solar projects nationally in a very short span of time. Up till 

now, the company has over 05 megawatts of solar projects in Pakistan. 

NRTC Energies aims to alleviate Pakistans energy problems by introducing innovative distributed 

solar and energy management solutions. The Pakistan and the NRTC Energies teams are committed to 

achieve excellence in every aspect of solar design, construction, and operation & maintenance. 

2. Project Rationale 

The Military Engineering Services (MES) in Pakistan has a rich history dating back to the British 

colonial era. After the independence of Pakistan in 1947, the MES was reconstituted to serve the 

Pakistan Army. The MES is responsible for providing engineering support to the Pakistan Armed 

Forces, including construction, maintenance, and repair of military infrastructure. 

Apart from the strategic importance of activities carried out by MES and their requirement of reliable 

electric power, MES is committed to play a notable role in reducing carbon footprints of Pakistan. To 

achieve the endeavor, MES is determined to meet their electric power demand through Solar energy. 

For aforementioned purpose, MES engaged NRTC Energies and their team conducted surveys to the 

sites of Military Engineering Services (MES) Pakistan and keeping in view their annual energy 

consumption, a 3.5 MWp Solar PV Solution at five site in Lahore is proposed. It is anticipated that the 

project will serve a projected annual production of 5,110,000 kWh/year. 

3. Environment Benefits 

Almost all conventional methods of energy generation have varying degrees of adverse environmental 

impact. These methods have far reached detrimental effects on the climate, air, water, land and wildlife 

of the adjacent vicinities. However, Solar PV energy technology provides significant environmental 

advantages in comparison to the conventional energy sources while contributing to the sustainable 

development of human activities. Besides slowing down the depletion of natural resources, 



environmental advantage is zero air emissions, waste production and eventual reduction in emissions 

of greenhouse gases (COx, NOx) and toxic gases (SOx). 

Solar power plants have zero fuel requirement and hence limit the depletion of natural resources, fossil 

fuels. Unlike conventional thermal power plants, no water consumption is required for cooling 

purposes. A very optimized quantity of water is occasionally used for plant maintenance / cleaning. 

4. Prayer  

NRTC Energies has performed an in-depth technical and financial analysis for proposed 3.5 MWp 

Solar PV solution at stated five sites of MES. Findings from these analyses suggest that the proposed 

sites are suitable for installation of Solar PV power plants with substantial benefits for the environment 

and promotion of distributed grid in Pakistan. Technical details ofthe sites and system designs (PYSyst 

simulations) have been attached with this application. 

Keeping in view the considerable amount of effort and attention to the minute details put into the Solar 

PV system designing and diverse experience of solar sector, NRTC Energies is confident that if 

allowed by the honorable Authority to construct this plant, it will be able to achieve the required results 

without any problem. 

In view of above it is requested that the application of NRTC Energies (Private) Limited may very 

kindly be processed and placed before the Authority for admission. 

NRTC Energies (Private) Limited further requests the honorable Authority to kindly grant the 

Generation Licence / Concurrence for 3.5 MWp Solar PV plants at sated sites of Military Engineering 

Services (MES) Pakistan. In case, any further document or information is required then it is requested 

that same may kindly be communicated. 

Sincerely, 

Jawad Anjum, Director 
NRTC Energies (Pvt.) Ltd. 
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RESOLUTION BY CIRCULAR 

Date: December 16, 2024 

RESOLVED that an application for the Generation License ("The GL Application") be filed by and 
on behalf of NRTC Energies (Pvt.) Ltd., ("The Company") with the National Electric Power 
Regulatory Authority ("NEPRA"), in connection with the GLApplication for the company in respect 
of the Military Engineering Services ("MES") ("The Company") for 3.5 MWp Solar Power 
Project at four zones spanning over different cities of Pakistan. ("The Project"). 

Further Resolved that Mr. Jawad Anjum, holding CNIC No.42301-7799857-i, Director of the 
company, be and is hereby authorized to sign the GL Application, and any documentation ancillary 
thereto, pay all the filing fees, and provide any information required by NEPRA in respect of the 
project, and do all acts and things necessary for the processing, completion and finalization of the 
GL application. 

CLARIFICATION 

CERTIFIED that, the above resolution by circulation was duly passed by the Board of Directors of 
NRTC Energies (Pvt.) Ltd on 16th  Dec 2024 for which the quorum of directors was present. 

FURTHER CERTIFIED, that the said resolution has not been rescinded and is in operation and 
that this is the Hue copy thereof. 

Zahid Mehmood Maitla 
Director 

.tawad Anjum 
CEOIDirector 

A Premium Energy Brand 

 



https://eservices.secp.gov.pk/eServiceè/ControllerServiet?r  
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Moeen Rajput 
Deputy Registrar 

SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN 
r.IJ 

Company Registration Office 
- - 
a 

ERTIFI. ATE OF INCORPORATION 

[Under sectiOn.16of the Companies Act, 2017 (XIX of 2017)] 

CorporàSUiUque Identification No. 01-84244 
a 
C, 

I hereby cettt?y thaVNREC ENERGIES (PRIVATE) LIMITED is this 

day incorporated under th&qorppanies Act, 2017 (XIX of 2017) and that 

the company is Iimitdby shresy. 

Given at IsIamabatthis  Se .nteenth day of September, Two 

Thousand  md Twenty One  
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THE COMPANIES ACT, 2017 (XIX 012017) 

(COMPANY LIMITED BY SHARES) 
MEMORANDUM OF ASSOCIATION 

OF 

NRTC ENEIIjJATE) LIMITED 

 

0 
I V 

. The name of tl ofpais NRTC ENERGIES (PRIVATE) LIMITED 
z 
. The Registered OfflboIe ipany will be situated in the Province of Punjab 

(i) The principal line the company shall be to carry on businesses of solar energy system, 
its manufacturing trflIuJ'fi4oIà4licon and chemical technology, processing, casting!  cell manufacturing, 
module manufacturing d 4ion thereof and also to install, run, own and manage blomass/waste-to- 
energy power plant, wast4peapc*er plant, combined cycle power plant and to produce wind, biomass, 
wave and tidal energy and t4e4JjpQother forms of energy and products or services associated 
therewith and of promoting th6offeIS,on and efficient use of energy and to perform all other acts 
which are necessary or incidentM'jp%ie4Øsiness of electricity generation, transmission, distribution 
and supply, subject to permission bfje4%pM authorities, 

(U) Except for the businesses mentioned in'use (iii) hereunder, the company shall engage in all the lawful 
businesses and shall be authorized to takaSjl cessary steps and actions in connection therewith and ancillary 
thereto. 

(iii) Notwithstanding anything contained in the foregP3-cIauses of this clause nothing contained herein shall be 
construed as empowering the Company to undertal4glc%duIge, directly or indirectly in the business of a Banking 
Company, Non-banking Finance Company (Mutual FiiEjj sing, Investment Company, Investment Advisor, Real 

n*3ce Company, Venture Capital Company, Discounting 
- ess, Modaraba management company, Stock 

the services of security guards or any other 
be specified by the Commission. 

It is hereby undertaken that the company shall not: 
(a) engage in any of the business mentioned in sub-clause (iii)'ove or any unlawful operation; 
(b) launch multi-level marketing (MLM), Pyramid and Ponzi Sche. or other retated 

activities/businesses or any lottery business; 
(c) engage in any of the permissible business unless the requisite apptoval, permission, consent or 

licence is obtained from competent authority as may be required under any law for the time being in force. 

The liability of the members is limited. 

5. The authorized capital of the company is Rs. 10,000,000 (Ten Million Rupees Only) divided into 100,000 (One Hundred 
Thousand) Ordinary shares of Rs.100 (One Hundred Rupees Only) each. 

114 

Estate Investment Trust management company, Housirc 
Services, Microfinance or Microcredit business), Insuran 
Brokerage business, forex, managing agency, business of p7vi -. 
business restricted under any law for the time being in force oPj3  
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THE COMPANIES ACT, 2017 (XIX of 2017) 
(PRIVATE COMPANY LIMITED BY SHARES) 

ARTICLE OF ASSOCIATION 
OF 

(1)  

(2) The number of the membpfe'jppany (exclusive of persons In the employment of the Company), shall be 
limited to fifty, provided thatY45hptse of this provision, where two or more persons hold one or more shares in 
the company jointly, they shallbejrted,as single member and 

(3) The right to transfer shares of the *jii'*jiy is restricted in the manner and to the extent herein 
appearing. 

a 

; 3. A member desirous to transfer any of his shares if4st  offer such shares for sale or gift to the existing members and in 
case of their refusal to accept the offer, such shar e transferred to any other person, as proposed by the 
transferor member, with the approval of the Board of btctoc. 

DIRECTORS 

4. The number of directors shall not be less than two or a higher ndbiS2ps  fixed under the provisions of the Act. The 
following persons shall be the first directors of the Company and sWuJ }*J1 the office upto the date of First Annual General 
Meeting: 

llofiquaAhmed  

21mran GuI  

3Jawad Anjum  

'S 

a 

r 1è p, 
4-, 4' 

NRTat .j.a4Gt
, 
 PRIVATE) LIMITED 

The Regitip , ined in Table 'A' to the First Schedule to the Companies Act, 2017 shall be the 
regulations 5IWtj EERGIES  (PRIVATE) LIMITED 

so far as these e&,Ple to a private company. 
C','

PRIVATE COMPANY 

n 
0 

-Cl 
r 
0 
z I, 
0 
z 
0 

2. The Comoanv is a "PrivaTà'CntC within the meanino of Section 2(1 (4Q of the Ant and annordinnig' 
'f_ — 

No invitation shall be ziM, e %IT*public to subscribe for the shares ordebentures of the Company. 

TRApSggftoF SHARES 

1/4 
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day of 20 Sep Dated: the 21 15 

Signature: 

Address 

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

into a company, in pursuance of this article of association, and we respectively agree to take the nu 

AA shares in the capital of the company as set opposite our respective names 

Name Sti 
' 

sUrnama 
(present 

former) In full 
(In Block 
Letters) 

• 
1' 

' 1tIM 
ffJ , 

',srt
,. 

Fatherl 
Husband 

Name in full 

Nationality 
lee) with any 

former 
Nationality 

Occupation 

l. 
residential 

sddr.ss in full 
or the 

reglat.rndlprin 
cipal office 

address for. 
subscribe, 
other than 

natural person 

Numb.r of 
shares taken 

by each 
subscriber (in 
figures and 

words) 

Signatures 

Tofique Mined 
342o2387 Et 

'Q" 3 

Pakistan MohallaCantt 
Railway 
station, 
Kharisn 
GLJJRAT 
Punjab 

lmran GuI 3420207444589 Muhammad 4istan 

4 3' 

__________ Moos. No. B-I, 
Ghaznawi 
Street, 
Garrison Mlals 
Road 
RAWALPINDI 
Punjab 
O,,L,I.4.., AA000 

jawadMjum 4230177998511 MjumParvez Pakistan ti!jjt1" 

______ 

FlatNo.43-G. 
Mksrl 3, 
School Road 
KARACHI 
SOUTH Slndh 

The National 
Radio 
Telecommunica 
Hon 
corporation 
(Pvt) Ltd 
through lmrsn 
fl-a 

3420207444589 Muhammad Gui Pakistan 
'

_____________ 

________________ 

ifçlex, 
FQri r 
I1A}R 

Pakhtuaws 
PakIstan 22620 

74.998 

onSun (P.1) 
Ltd through 
Jawed Anjum 

4230177998571 Anjum Parvez Pakistan ___________ 
- .. 

Flat No.43-G, 
Asked 3, 
School Road 
KARACHI 
SOUTh Slndh 
Pakistan 75530 

24,999 

Total number of shares taken (In figures and words) 00,000 (One Hundrsd Thousand) 

Witness to above signatures: witness not required since the documents submitted electronically 

3/4 
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February 7, 2024 
749 

The Board of Directors 
NRTC Energies (Private) Limited (the Company) 
Lahore 

Dear Sirs 

FINANCIAL STATEMENTS FOR THE YEAR ENDED JUNE 30, 2023 

We enclose three copies of the above referred financial statements with our draft audit report 
thereon initialed by us for identification purposes. We shall be pleased to sign our report in 
present or amended form after: 

i) the financial statements have been approved by the Board of Directors (the 
Board) and signed by the Chief Executive and a director authorized by the Board 
in this behalf; 

ii) we have seen board's specific approval for items listed in Annexure to this letter, 
restatement of prior year financial statements as disclosed in note 29 and 
reclassification of corresponding figures as disclosed in note 30 to the financial 
statements; 

iii) we have reviewed the Directors report presented to the Board along with the 
audited financial statements: 

iv) we have reviewed the Company's statement of compliance with the code of 
public sector entities; and 

v) we have received a representation letter on the lines of the enclosed draft, duly 
signed by the Chief Executive and the Chief Financial Officer of the Company. 

2. Responsibilities of the auditors and the management in relation to the financial 
statements 

The responsibilities of the independent auditors, in a usual examination of financial 
statements, are explained in the International Standard on Auditing — 200 0vera11 Objectives of 
the Independent Auditor and Conduct of an Audit in Accordance with International Standards on 
Auditing. While the auditors are responsible for forming and expressing their opinion on the 
financial statements, the responsibility for preparation of the financial statements is primarily that 
of the Company's management. The management's responsibilities include the maintenance of 
adequate accounting records and internal controls, the selection and application of accounting 
policies, safeguarding the assets o! the Company and prevention and detection of frauds and 
irregularities. The audit of financial statements does not relieve the management of its 
responsibilities. Accordingly, our examination of the books of accounts and records should not be 
relied upon to disclose all the errors or irregularities in relation to the financial statements. 

  

A. F. FERGIJSON& CO., Chartered Accountants, a member firm of the PwC network 
74-East. 2nd Floor1  Blue Area, Jinnah Avenue, P.O.Box 3021, Islamabad-44000, Pakistan 
Tel: +92(51) 2273457-60/2604934-37; Fax: +92(51)2277924,2206473; <www.pwc.com/pk> 

KARACHi LAHORE iSLAMABAD 

CamSeanner 
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3. Liabilities and Equity status 

We noted that the Company has current liabilities in excess of current assets and also has 
a negative equity of Rs 17,624,731 as at June 30, 2023. We have been apprised by the 
management that the entity is in its initial years of operations and foresees a positive outlook in 
future year. Further the Company has already achieved positive cashflows from operations and 
the management is confident that the Company will be able to settle its liabilities in normal course 
of business, We trust that the Board is aware of the aforesaid facts and is in agreement with the 
management's views in this regard. 

4. Public Sector Companies (Corporate Governance) Rules, 2013 (the Code) 

The Company is required to report on compliance with requirements of the Code. Whilst 
the non-compliances are to be reported in the statement of compliance with the Code, yet we feel 
appropriate in outlining that steps be taken and concerned authorities and officials be pursued for 
attaining full compliance of the Code. We may caution that besides other penal consequences, 
same also attract negative implications for group taxation, where opted for, under the requirements 
of Income Tax Ordinance, 2001 which can have an entity level impact for the Company as well. 

5. Records and documents 

5.1 We noted certain instances where contracts with customers were not completed within 
the prescribed timelines. The delay may attract any penalties or damages. We recommend that 
a dashboard of timelines for customer contracts be maintained and periodically reviewed for 
deviations and necessary actions are taken to avoid any penalties or damages. 

5.2 We noted that purchase requisitions, purchase orders and goods receipt notes are not 
sequentially numbered. We recommend that the supporting documents are sequentially 
numbered to ensure completeness and better control over procurement process. 

5.3 We noted instances where related supporting documents for vouchers were not attached 
with the vouchers. Further, in some cases, supporting documents were in the form of pictures 
captured through a cellular phone and in various instances were not legible as well. 
Notwithstanding the legible nature of the pictures, we may draw attention to the fact that same 
does not suffice for the original records as are required to be kept by the Company under the 
law. We recommend that books of account and underlying records be appropriately maintained 
and retained per the various statutory requirements attracted towards the Company. 

6. Compliance with Human Resource Policy 

We noted certain instances where certain documents, such as Human Resource (HR) 
form, technical interview evaluation form, offer letter, offer acceptance letter, joining letter annual 
performance review, latest increment letters etc., as required by the HR policy were not available 
for our review in the personnel files. We recommend that the practices be aligned with the HR 
policy. 

7. InformatIon system 

7.1 We observed that the financial management system of the Company is neither 
computerized I automated nor integrated and the Company is maintaining manual accounting 
records. Further, the joumal entries are posted manually which may pose possibility of revisions. 
oatu- 
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We recommend that the use of a secure and automated information system be evaluated as to 
have better control over financial reporting process. Further, access to general ledgers and other 
records should be restricted to authorized users only. 

7.2 We have been apprised that certain steps have been taken by the Company for protection 
of records, but the Company is yet to formulate a data protection plan and back up policy for 
protection and back up of data. We recommend that appropriate contingency plan be drawn for 
safeguarding of data and robust controls and procedures should be placed for retrieval of data in 
different mode and forms including assessment of the need for any off site backup. Further, steps 
may also be taken to guard the data, information, and related records from any possible loss. 

8. End of service benefits to employees 

We noted that the Company does not offer any service terminal benefits to employees. 
We recommend that the Company may seek guidance from its legal counsel and take steps to 
ensure any compliance due, with local laws and regulations. Further, adjustments, if required, 
are incorporated in books of account. 

9. Mechanism for calculation of Expected Credit Losses (ECL) on financial assets 

IFRS 9 "Financial lnstrumentC requires that an entity shall assess and recognise a loss 
allowance for ECL on all financial assets that are carried at amortised cost model. In this respect. 
we noted that a formal mechanism for calculation of ECL on financial assets was not in place. 
We recommend that ECL be evaluated on periodic basis for all financial assets and adjustment, 
if any required, be adequately incorporated in books of account of the Company to remain in 
compliance with the statutory reporting framework requirements. Further, key inputs of the ECL 
model are sourced carefully keeping in view suitability, source data limitations, recent economic 
trends and their long-term impacts on financial assets of the Company. 

10. Fixed assets 

10.1 lAS 16 Property, Plant and Equipment requires the items of property and equipment be 
capitalized when it is probable that the future economic benefits associated with the item will 
flow to the entity and the cost of item can be measured reliably. However, we noted that the 
Company does not have a written capitalization policy in place for property and equipment. 
Given the foregoing,. we recommend that the related policy be formulated and assessed for 
appropriateness by the Company. 

10.2 We also observed that the fixed assets are neither coded and tagged nor captured per 
the fixed assets register requirements outline vide TR 6 prescribed by Institute of Chartered 
Accountants of Pakistan. In addition, the Company does not have any practice of periodic 
physical verification of fixed assets. We recommend that fixed assets should be physically 
verified, properly tagged I coded and captured in the fixed assets register for proper control over 
assets along appropriate record keeping thereof. 

11. Cost allocation 

We noted that costs pertaining to employees have been allocated by the Company to 
direct cost based on a predetermined ratio. Further we also noted that time sheets are not 
prepared by employees of the Foundation as to determine their accurate effort level allocable 
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-1	 for each activity. We recommend that the activity cost drivers are duly identified, and the basis 
of allocation thereof be periodically evaluated to arrive at precise margins/operational results of 

I
each activity. 

12. Facility availed without consideration 

I We noted that the Company is using various resources and facilities of the parent 
— Company. In this respect, we have been confirmed that the related amounts are insignificant for 

the Company and neither any amount in this respect is charged by the Company nor would be 

J charged to the Parent Company thus no such amount is recognized as expense by the 
management of the Company. 

We recommend that the related matter be appropriately assessed in light of respective 
— requirements including taxation and accounting covenants. Further, terms of business and 

support by the Company be formally documented and approved by the concerned. 

— 13. Restatement and reclassification 

We feel appropriate in drawing attention to the contents of note 29 and 30 of the enclosed 

j
financial statements which outline certain prior period reclassifications/restatements. In this 

-r respect, we have been apprised that certain of the related matters pertain to error in the prior 
periods and have now been appropriately addressed by the management. We recommend that 
related matters be internally deliberated, and steps taken for robust responsiveness to avoid 

— reoccurrence of any such error in the future accounting/reporting matters. 

I 14. Please note that, in due course of time, we shall also issue a management letter which 
shalt be including our observations on certain internal controls and accounting matters which 
came to our notice during the course of the audit, together with our recommendations, as 

I
considered appropriate in these respect. We may however, add that our audit procedures were 
designed with a view to expressing an opinion on the financial statements taken as a whole and 

— not to provide an independent assurance on the internal control structure which may be the 
obiective of any related focused examination 

I 
1 15. We wish to place on record our appreciation of the co-operation and courtesy extended 

to us by the management and staff of the Company during audit. 

Yours truly 
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Annexure 

NRTC ENERGIES (PRIVATE) LIMITED 
FINANCIAL STATEMENTS FOR THE YEAR ENDED JUNE 30, 2023 

List of items requiring the Board's specific approval as referred to in our letter 749 dated 
February 7, 2024: 

Rupees 
(i) Property and equipment 

Operating assets 
- Additions at cost during the year 

(ii) Capital work in progress 
- Additions during the year 

(iii) Transactions with related parties as disclosed in note 28 to the 
financial statements. 

(iv) Remuneration of Chief Executive, Directors and Executives as 
disclosed in note 26 to the financial statements. 

3,416,283 

3,235.725 
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INDEPENDENT AUDITOR'S REPORT 

To the Members of NRTC Energies (Private) Limited 

Report on the Audit of the Financial Statements 

Opinion 

We have audited the annexed financial statements of NRTC Energies (Private) Limited (the 
Company), which comprise the statement of financial position as at June 30, 2023, and the 
statement of profit or loss, the statement of comprehensive income, the statement of changes in 
equity, the statement of cash flows for the year then ended, and notes to the financial statements, 
including a summary of significant accounting policies and other explanatory information, and we 
state that we have obtained all the information and explanations which, to the best of our 
knowledge and belief, were necessary for the purposes of the audit. 

In our opinion and to the best of our information and according to the explanations given to us, 
the statement of financial position, the statement of profit or loss, the statement of 
comprehensive income, the statement of changes in equity and the statement of cash flows 
together with the notes forming part thereof conform with the accounting and reporting 
standards as applicable in Pakistan and give the information required by the Companies Act, 
2017 (XIX of 2017), in the manner so required and respectively give a true and fair view of the 
state of the Company's affairs as at June 30, 2023 and of the loss and other comprehensive 
loss, the changes in equity and its cash flows for the year then ended. 

Basis for Opinion 

We conducted our audit in accordance with International Standards on Auditing (lSAs) as 
applicable in Pakistan. Our responsibilities under those standards are further described in the 
Auditor's Responsibilities for the Audit of the Financial Statements section of our report. We are 
independent of the Company in accordance with the International Ethics Standards Board for 
Accountants' Code of Ethics for Professional Accountants as adopted by the Institute of 
Chartered Accountants of Pakistan (the Code) and we have fulfilled our other ethical 
responsibilities in accordance with the Code. We believe that the audit evidence we have 
obtained is sufficient and appropriate to provide a basis for our opinion. 

Information Other than the Financial Statements and Auditor's Report Thereon 

Management is responsible for the other information. The other information comprises the 
information included in the director's report but does not include the financial statements and 
our auditor's report thereon. 

Our opinion on the financial statements does not cover the other information and we do not 
express any form of assurance conclusion thereon. 

In connection with our audit of the financial statements, our responsibility is to read the other 
information and, in doing so, consider whether the other information is materially inconsistent 
with the financial statements or our knowledge obtained in the audit, or otherwise appears to be 
materially misstated. If, based on the work we have performed, we conclude that there is a 
material misstatement of this other information, we are required to report that fact. We have 
nothing to r oil in this regard. 
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Responsibilities of Management and Board of Directors for the Financial Statements 

Management is responsible for the preparation and fair presentation of the financial statements 
in accordance with the accounting and reporting standards as applicable in Pakistan and the 
requirements of Companies Act, 2017(XlX of 2017) and for such internal control as 
management determines is necessary to enable the preparation of financial statements that are 
free from material misstatement, whether due to fraud or error. 

In preparing the financial statements, management is responsible for assessing the Company's 
ability to continue as a going concern, disclosing, as applicable, matters related to going 
concern and using the going concern basis of accounting unless management either intends to 
liquidate the Company or to cease operations, or has no realistic alternative but to do so. 

Board of directors are responsible for overseeing the Company's financial reporting process. 

Auditor's Responsibilities for the Audit of the Financial Statements 

Our objectives are to obtain reasonable assurance about whether the financial statements as a 
whole are free from material misstatement, whether due to fraud or error, and to issue an 
auditor's report that includes our opinion. Reasonable assurance is a high level of assurance, 
but is not a guarantee that an audit conducted in accordance with ISAs as applicable in 
Pakistan will always detect a material misstatement when it exists. Misstatements can arise 
from fraud or error and are considered material if, individually or in the aggregate, they could 
reasonably be expected to influence the economic decisions of users taken on the basis of 
these financial statements. 

As part of an audit in accordance with lSAs as applicable in Pakistan, we exercise professional 
judgment and maintain professional skepticism throughout the audit. We also: 

Identify and assess the risks of material misstatement of the financial statements, whether 
due to fraud or error, design and perform audit procedures responsive to those risks, and 
obtain audit evidence that is sufficient and appropriate to provide a basis for our opinion. The 
risk of not detecting a material misstatement resulting from fraud is higher than for one 
resulting from error, as fraud may involve collusion, forgery, intentional omissions, 
misrepresentations. or the override of internal control. 

• Obtain an understanding of internal control relevant to the audit in order to design audit 
procedures that are appropriate in the circumstances, but not for the purpose of expressing 
an opinion on the effectiveness of the Company's internal control. 

• Evaluate the appropriateness of accounting policies used and the reasonableness of 
accounting estimates and related disclosures made by management. 

• Conclude on the appropriateness of management's use of the going concern basis of 
accounting and, based on the audit evidence obtained, whether a material uncertainty exists 
related to events or conditions that may cast significant doubt on the Company's ability to 
continue as a going concern. If we conclude that a material uncertainty exists, we are 
required to draw attention in our auditor's report to the related disclosures in the financial 
statements or, if such disclosures are inadequate, to modify our opinion. Our conclusions are 
based on the audit evidence obtained up to the date of our auditor's report. However, future 
events or conditions may cause the Company to cease to continue as a going concern. 
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• Evaluate the overall presentation, structure and content of the financial statements, including 
the disclosures, and whether the financial statements represent the underlying transactions 
and events in a manner that achieves fair presentation. 

We communicate with the board of directors regarding, among other matters, the planned scope 
and timing of the audit and significant audit findings, including any significant deficiencies in 
internal control that we identify during our audit. 

Report on Other Legal and Regulatory Requirements 

Based on our audit, we further report that in our opinion: 

a) proper books of account have been kept by the Company as required by the Companies 
Act, 2017 (XIX of 2017): 

b) the statement of financial position, the statement of profit or loss, the statement of 
comprehensive income, the statement of changes in equity and the statement of cash flows 
together with the notes thereon have been drawn up in conformity with the Companies Act, 
2017 (XIX of 2017) and are in agreement with the books of account and returns; 

c) investments made, expenditure incurred and guarantees extended during the year were 
for the purpose of the Company's business; and 

d) no zakat was deductible at source under the Zakat and Ushr Ordinance, 1980 (XVIII of 
1980). 

Other Matter 

The financial statements of the Company for the year ended June 30, 2022 were audited by 
another auditor who expressed an unmodified opinion on those financial statements on January 
17, 2024. 

The engagement partner on the audit resulting in this independent auditor's report is JehanZeb 
Am in. 

Chartered Ac untants 
Islamabad 
Date: Octobe '9, 2024 
UDIN: AR202310083nIP7sz2Xl 
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ASSETS 
NON-CURRENT ASSETS 

Property and equipment 
Long term deposits 

2023 
Note Rupees 

5 

2022 
Rupees 

(Restated) 

6,652,467 327,175 
215.300 
542,475 

922,000 
7,574,467 

13 

245,867,839 23,379,134 

10,000,000 
(27,624,731) 

10,000,000 
662,134 

TOTAL ASSETS 

EQUITY & LIABILITIES 

EQUITY AND RESERVES 
Share capital 
Accumulated (losses) / profit 

15 10,660,654 
16 147,414,383 
17 99,530,132 
18 5,732,559 

650,654 
11,671,337 

381,567 

5cntt3't S 

NRTC ENERGIES (PRIVATE) LIMITED 
STATEMENT OF FINANCIAL POSITION 
AS AT JUNE 30, 2023 

CURRENT ASSETS 
Stock in trade 
Trade and other receivable 
Advinces 
Sales tax refundable-net 
Prepayments 
Cash and bank balances 

7 
8 
9 
10 
11 
12 

80,642,763 
40,242,894 
2,287,912 

14,366,231 
400,473 

100,353,093 

201,481 
11,676,881 

8,732,650 
1,952,187 

213,459 
238,293,372 22,836,659 

(17,624,731) 10,662,134 
NON-CURRENT LIABILITIES 

Deferred tax liabilities 14 164,842 13,442 

CURRENT LIABILITIES 
Loan from Onsun Pvt Ltd - unsecured 
Trade and other payables 
Contract liabilities 
Provision for taxatIon 

263,327,728 12,703,558 
TOTAL EQUITY AND LIABILITIES 

ONTINGENCIES AND COMMITMENTS 
245,86L839 23,379,134  

The annexed notes 1 to 32 form an integral part of these financial statements. 

CHiEF EXECUTIVE CIFFICER 
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NRTC ENERGIES (PRIVATE) LIMITED 
STATEMENT OF PROFIT OR LOSS 
FOR THE YEAR ENDED JUNE 30, 2023 

2023 2022 
Note Rupees Rupees 

Revenue - net 19 458,670,733 37,335.328 
Cost of sales 20 (423,089,685) (27.336,071) 
Gross profit 35,581,048 9,999,257 

Selling and distribution expenses 
Administrative expenses 
Operating (loss) I profit 

Finance cost 
(Loss) / Profit before taxation 

Income tax expense 

(Loss) I Profit for the year  

21 (7,748,200) 
22 (50,228,422) 

(22,395,574) 

23 

24 (5,884,784) 

(28,286,866)  

(1,290.148) 
(7,564.608) 
1,144,501 

(2,233) 
1,142,268 

(480,134) 

662,134 

(6,508) 
(22,402,082) 

-1 The annexed notes 1 to 32 form an integral part of these financial statements. 
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NRTC ENERGIES (PRIVATE) LIMITED 
STATEMENT OF COMPREHENSIVE INCOME 
FOR THE YEAR ENDED JUNE 30, 2023 

2023 2022 
Rupees Rupees 

(Loss)! Profit for the year (28,286,866) 662,134 

Other comprehensive (loss) ! income for the year - net of tax 

Total comprehensive (loss)! income for the year ____________ 

The annexed notes 1 to 32 form an integral part of these financial statements. 

(28,286,866) 662,134  

IRCCTOR— 
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NRTC ENERGIES (PRIVATE) LIMITED 
STATEMENT OF CASH FLOWS 
FOR THE YEAR ENDED JUNE 30, 2023 

2023 2022 
Note Rupees Rupees 

Cash flows from operating activities 

(Loss) / Profit before tax (22,402,082) 1,142,268 

Adjustments for: 

Depreciation 5 326,716 15,045 
Operating cash flows before working capital changes (22,075,366) 1.157,313 

Changes In operating activities 

Stock in trade 7 (80,441,282) (201,481) 
Trade and other receivable 8 (36,066,013) (4,176,881) 
Advances 9 6,444,738 (8,732,650) 
Sales tax refundable-net 10 (12,414,050) (1,952,187) 
Prepayments 11 (400,473) 
Long term deposits (706,700) (215,300) 
Trade and other payables 16 135,743,046 11,671,337 
Contract liabilities 17 99,530,132 

111,689,399 (3,607,163) 
Cash generated from operating activities 89,614,034 (2,449,850) 
Taxes paid (382,392) (85,125) 

Net cash generated / (used) from operating activities 89,231,642 (2,534,975) 
Cash flows from investing activitIes 

Additions in property and equipment 5 (6,652,008) (342,220) 
Net cash used in investing activities (6,652,008) (342,220) 
Cash flows from financing activities 

Proceeds from issue of share 13 7,500,000 2,500,000 
Loan from Onsun (Private) Limited - unsecured 15 10,000,000 650,654 

Net cash generated from financing activities 17,500,000 3,150,654 
Net increase in cash and cash equivalents 100,079,634 273,459 
Cash and cash equivalents at beginning of the year 273,459 
Cash and cash equivalents at end of the year 100,353,093 273,459 

The annexed notes 1 to 32 form an integral part of these financial statements. 
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NRTC ENERGIES (PRIVATE) LIMITED 
STATEMENT OF CHANGES IN EQUITY 
FOR THE YEAR ENDED JUNE 30, 2023 

Share Accumulated Total 
capital (losses) I profit  

Ordinary 
shares 

Rupees 

Balance at September 17, 2021 

Total comprehensive income for the period 
Profit for the period 662,134 662,134 
Other comprehensive income for the period 
Total comprehensive Income for the period 662,134 662,134 

Transactions with owners 
issue of share 10,000,000 10,000,000 

Balance at June 30, 2022 10,000,000 662,134 10662,134 

Balance at July 1, 2022 10,000,000 662,134 10,662,134 

Total comprehensive income for the year 
Loss for the year (28,286,866) (28,286,666) 
Other comprehensive income for the year 
Total comprehensive income for the year (28,286,866) (28,286,866) 

Balance at June 30, 2023 10,900,000 - (27,24 731) (17,624 j31) 

The annexed notes 1 to 32 form an integral part of these financial statements. 

ok 
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NRTC ENERGIES (PRIVATE) LIMITED 
NOTES TO THE FINANCIAL STATEMENTS 
FOR THE YEAR ENDED JUNE 30, 2023 

1. LEGAL STATUS AND OPERATIONS 

NRTC Energies (Private) Limited is a Company registered under the Companies Act, 2017. The 
Company was incorporated in Pakistan on September 17, 2021 under the Companies Ordinance, 
1984 (repealed by the Companies Act, 2017). The Company's registered office is located at Nasralla 
Link Road, Mumtaz City, Islamabad, Pakistan. The principal activity of the Company is to carry on 
business of import and trading of solar energy system and promotion of green energy. The Company 
is the subsidiary of National Radio Telecommunication Corporation (Private) Limited (NRTC). 

The prior period financial statements cover the period from September 17, 2021 to June 30, 2022 for 
comparative information and therefore, are not entirely comparable in respect of statement of profit 
or loss, statement of comprehensive income, statement of cashflow, statement of changes in equity, 
and notes to and forming pan of the financial statements. 

2. BASIS OF PREPARATION 

• 2.1 Statement of compliance 

These financial statements have been prepared in accordance with the accounting and reporting 
standards as applicable in Pakistan. The accounting and reporting standards applicable in Pakistan 
comprise of: 

- International Financial Reporting Standards (IFRS Standards) issued by the International 
Accounting Standards Board (IASB) as notified under the Companies Act, 2017; and 

Provisions of and directives issued under the Companies Act, 2017. 

Where provisions of and directives issued under the Companies Act, 2017 differ from the IFRS 
Standards, the provisions of and directives issued under the Companies Act, 2017 have been 
followed. 

2.2 Accounting Convention 

These financial statements have been prepared on the basis of 'historical cost convention' using 
accrual basis of accounting except as otherwise staled in the respective accounting policies notes. 

2.3 Critical accounting estimates and judgernents 

The preparation of financial statements in conformity with approved accounting standards requires 
the use of certain critical accounting estimates. It also requires management to exercise its judgment 
in the process of applying the Company's accounting policies. Estimates and judgments are 
continually evaluated and are based on historic experience, including expectations of future events 
that are believed to be reasonable under the circumstances. The areas involving a higher degree of 
judgment or complexity, or areas where assumptions and estimates are significant to the financial 
statements, are as follows: 

i) Estimated useful life of property and equipment (note - 4.5) 
ii) Impariment of non financial assets (note - 4.6) 
cfl3 
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iii) Provision for stock in trade (note -4.7) 
iv) Expected credit losses (note - 28) 
v) Provision for current and deferred tax (note -4.1) 
vi) Contingencies (note - 4.4) 

3 Adoption of new and amended standards and interpretations 

3.1 Standards, interpretations and amendments to published approved accounting standards 
that are effective but not relevant 

Standards, amendments and interpretations to existing standards that are not yet effective and have 
not been adopted early by the Company. 

Effective date 
(annual periods 
beginning on or 

after) 

lAS 1 Presentation of financial statements (Amendments) 

lAS 7 Statement of Cash Flows (Amendments) 
lAS 8 Accounting policies changes in accounting estimates 

and errors (Amendments) 
lAS 12 Income Taxes (Amendments) 
IFRS 4 Insurance contracts (Amendments) 
IFRS 7 Financial Instrument Disclosures (Amendments) 
IFRS 16 Leases (Amendments)  

January 1 • 2023 
& January 1,2024 

January 1,2024 

January 1,2023 
January 1,2023 
January 1.2023 
January 1.2024 
January 1,2024 

The management anticipates that the adoption of the above standards, amendments and 
interpretations in future periods, will have no material impact on the financial statements other than in 
presentation I disclosures. 

Further, the following new standards and interpretations have been issued by the International 
Accounting Standards Board (IASB), which are yet to be notified by the Securities and Exchange 
Commission of Pakistan, for the purpose of their applicability In Pakistan: 

IFRS i First-time Adoption of International Financial Reporting Standards 

IFRS 17 Insurance Contracts 
IFRIC 12 Service concession arrangements 

4 SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES 

4.1 Income tax 

The tax expense for the year comprises current and deferred income tax, and is recognized in the 
statement of profit or loss, except to the extent that it relates to items recognized in other 
comprehensive Income or directly in the equity. in this case, the tax is also recognized in other 
comprehensive income or directly in equity, respectively. 
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Current 

The current income tax charge is calculated on the basis of the tax laws enacted or substantively 
enacted at the statement of financial position date. Management periodically evaluates positions 
taken in tax returns with respect to situations in which applicable tax regulation is subject to 
interpretation and establishes provisions where appropriate on the basis of amounts expected to be 
paid to the tax authorities. 

Deferred 

Deferred income tax is recognized, using the balance sheet liability method, on temporary 
differences arising between the tax bases of assets and liabilities and their carrying amounts in the 
financial statements. 

Deterred income tax liabilities are recognized for all taxable temporary differences and deferred tax 
assets are recognized to the extent that it is probable that taxable profits will be available against 
which the deductible temporary differences, unused tax losses and tax credits can be utilized. 

Deferred income tax is calculated at the rates that are expected to apply to the period when the 
differences reverse, based on tax rates that have been enacted or substantively enacted by the 
statement of financial position date, 

Deferred income tax assets and liabilities are offset when there is a legally enforceable right to 
offset current income tax assets against current tax liabilities and when the deferred income tax 
assets and liabilities relate to income tax levied by the same taxation authority on either the same 
taxable entity or different taxable entities where there is an intention to settle the balance on a net 
basis. 

4.2 Trade and other payables 

Liabilities for trade and other amounts payable are carried at cost, which is the fair value of the 
consideration to be paid in future for goods and services received, whether or not billed to the 
Company. 

4.3 ProvisIons 

A provision is recognized in the financial statements when the Company has a legal or constructive 
obligation as a result of past events and it is probable that an outflow of resources embodying 
economic benefits will be required to settle the obligation and a reliable estimate can be made of 
the amount of obligation. 

4.4 ContIngent liabilities 

A contingent liability Is disclosed when the Company has a possible obligation as a result of past 
events, the existence of which will be confirmed only by the occurrence or non-occurrence, of one 
or more uncertain future events, not wholly within the control of the Company; or when the 
Company has a present legal or constructive obligation, that arises from past events, but it is not 
probable that an outflow of resources embodying economic benefits will be required to settle the 
obligation, or the amount of the obligation cannot be measured with sufficient reliability. 

aygoJ 
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4.5 Property and equipment 

All operating fixed assets are stated at cost less accumulated depreciation and impairment loss, if 
any except for capital work in progress which is stated at cost less impairment loss, if any. The cost 
of operating fixed assets includes its purchase price and non-refundable purchase taxes and any 
directly attributable costs of bringing the asset to its working condition and location for its intended 
use. 

Depreciation on additions to property and equipment is charged, using reducing balance method, 
on pro rata basis from the month in which the relevant asset is acquired or capitalized, upto the 
month in which the asset is disposed off. Impairment loss, if any, or its reversal, is also charged to 
income for the year. Where an Impairment loss is recognized, the depreciation charge is adjusted in 
future periods to allocate the asset's revised carrying amount, less its residual value, over its 
estimated useful life. 

Maintenance and normal repair costs are expensed out as and when incurred. Major renewals and 
Improvements are capitalized and assets so replaced, if any are retired. 

Gains and losses on disposal of fixed assets, if any, are recognized in statement of profit or loss. 

4.6 Impairment of non-financial assets 

Assets that are subject to depreciation are reviewed for impairment on the date of the statement of 
financial position, or whenever events or changes in circumstances indicate that the carrying 
amount may not be recoverable. An impairment loss is recognized, equal to the amount by which 
the asset's carrying amount exceeds its recoverable amount. An asset's recoverable amount is the 
higher of its fair value less costs to sell and value in use. For the purposes of assessing impairment, 
assets are grouped at the lowest levels for which there are separately identifiable cash flows. Non 
financial assets that suffered an impairment, are reviewed for possible reversal of the impairment at 
each statement of financial position date. Reversals of the impairment loss are restricted to the 
extent that asset's carrying amount does not exceed the carrying amount that would have been 
determined, net of depreciation, if no impairment loss has been recognized. An impairment loss, or 
the reversal of an impairment loss, are both recognized in the statement of profit or loss. 

4.7 Stock-in-trade 

Inventories are stated at the lower of cost and net realizable value. Cost is calculated using the 
weighted average method. Cost comprises invoice value and other cost incurred for bringing the 
stock at their present location and condition for intended use. Net  realizable value is the estimated 
selling price in the ordinary course of business, less cost of completion and costs necessary to be 
incurred to make the sale. 

4.8 Trade debts and other receivables 

Trade debts and other receivables are recognised initially at the amount of consideration that is 
unconditional, unless they contain significant financing component in which case such are 
recognised at fair value. The Company holds the trade debts with the objective of collecting the 
contractual cash flows and therefore measures the trade debts subsequently at amortised cost 
using the effective interest method. 

camseamier 



-5- 

4.9 Cash and cash equivalents 

Cash and cash equivalents include cash in hand and cash at banks. For the purpose of the 
statement of cash flows, cash and cash equivalents are bank balances and cash in hand. 

4.10 Revenue from contracts with customers 

The Company measures progress of satisfaction of performance obligation for its revenue from 
Contracts with customers under IFRS 15 'Revenue from Contracts with Customers. The Company 
measures its revenue by determining stage of completion when the customer obtains control over 
the relevant products or services. Costs incurred are recognised as cost of sales in the statement of 
profit or loss when the related revenue is recognised In the statement of profit or loss. 

Variations in contract work, claims/damages and incentive payments are included to the extent that 
they have been agreed with the customer. When it is probable that total contract costs will exceed 
total contract revenue, the expected loss is recognized as an expense immediately. 

Revenue from sale of goods Is recognized on transfer of goods to customers. Revenue from 
maintainance services and other contracts is recognized when services are rendered to the 

No element of financing is deemed present as the sales are made with a credit term of up to 120 
days, which is consistent with the market practice. 

4.11 Contract liabilities 

Contract liability relates to amounts that are paid by or due to customers for which performance 
obligations are unsatisfied or partially satisfied. 

4.12 Functional and presentation currency 

Items included in the financial statements are measured using the currency of the primary 
economic environment in which the Company operates. The financial statements are presented in 
Pakistan (Rupees) which is the Company's functional and presentation currency. All financial 
information presented in Pakistan Rupees has been rounded to the nearest rupee unless otherwise 
stated. 

4.13 Foreign currency transactions 

Foreign currency transactions are translated into the functional currency using the exchange rate 
prevailing on the date of the transaction. Monetary assets and liabilities denominated in foreign 
currencies are translated into functional currency usIng the exchange rate prevailing at the 
statement of financial position date. Foreign exchange gains and losses resulting from the 
settlement of such transactions and from the translation at year-end exchange rates are recognised 
in the statement of profit or loss. 
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4.14 Financial instruments 

Initial recognition 

All financial assets and liabilities are initially measured at cost which is the fair value of the 
consideration given or received. These are subsequently measured at fair value, amortised cost or 
cost as the case may be. 

Classification of financial assets 

The Company classifies its financial assets in the following categories: 

- at fair value through profit or loss ("FVTPL"), 
- at fair value through other comprehensive income ("FVTOCI"), or 
- at amortised cost. 

The Company determines the classification of financial assets at initial recognition. The 
classification of instruments (other than equity instruments) is driven by the Company's business 
model for managing the financial assets and their contractual cash flow characteristics. 

Financial assets that meet the following conditions are subsequently measured at amortised cost: 

- the financial asset is held within a business model whose objective is to hold financial assets 
in order to collect contractual cash flows; and 

the contractual terms of the financial asset give rise on specified dates to cash flows that are 
solely payments of principal and interest on the principal amount outstanding. 

Financial assets that meet the following conditions are subsequently measured at FVTOCI: 

the financial asset is held within a business model whose objective is achieved by both 
collecting contractual cash flows and selling the financial assets; and 

the contractual terms of the financial asset give rise on specified dates to cash flows that are 
solely payments of principal and interest on the principal amount outstanding. 

By default, all other financial assets are subsequently measured at FVTPL. 

Classification of financial liabilities 

The Company classifies its financial liabilities in the following categories: 

at fair value through profit or loss ("FVTPL"), or 
at amortised cost. 

Financial liabilities are measured at amortised cost, unless they are required to be measured at 
FVTPL (such as Instruments held for trading or derivatives) or the Company has opted to measure 
them at FVTPL. 
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Subsequent measurement 

I) Financial assets at FVTOCI 

Investments elected to be as equity instruments at FVTOCI are initially recognised at fair 
value plus transaction costs. Subsequently, they are measured at fair value, with gains or 
losses arising from changes in fair value recognised in other comprehensive income I (loss). 

II) Financial assets and liabilities at amortised cost 

Financial assets and liabilities at amortised cost are initially recognised at fair value, and 
subsequently carried at amortised cost, and in the case of financial assets, less any 
impairment. 

lii) Financial assets and liabilities at FVTPL 

Financial assets and liabilities carried at FVTPL are Initially recorded at fair value and 
transaction costs are expensed in the statement of profit or loss. Realised and unreaiised 
gains and losses arising from changes in the fair value of the financial assets and liabilities 
held at FVTPL are included in the statement of profit or loss in the period in which they arise. 

Impairment of financial assets 

The Company recognises toss allowance for Expected Credit Loss (ECL) on financial assets 
measured at amortised cost, at an amount equal to life time ECLs except for the following, which 
are measured at 12 months ECLs: 

Cash and bank balances for whom credit risk (the risk of default occurring over the expected 
life of the financial instrument) has not increased since the inception 

Other receivables that have not demonstrated any increase in credit risk since inception 

Life time ECLs are the ECLs that results from all possible default events over the expected life of a 
financial instrument. 12 months' ECL are portion of ECL that result from default events that are 
possible within 12 months after the reporting date. 

ECLs are a probability weighted estimate of credit losses. Credit losses are measured as the 
present vaiue of all cash shortfalis (i.e. the difference between cash flows due to the entity in 
accordance with the contract and cash flows that the Company expects to receive). 

The gross carrying amount of a financial asset is written off when the Company has no reasonable 
expectation of recovering a financial asset in its entirety or a portion thereof. 

-7- 
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Derecognition 

The Company derecognises financial liabilities when, and only when, the Company's obligations are 
discharged cancelled or they expire. 

I) Financial assets 

The Company derecognises financial assets only when the contractual rights to cash flows 
from the financial assets expire or when it transfers the financial assets and substantially all 
the associated risks and rewards of ownership to another entity. On derecognition of a 
financial asset measured at amortised cost, the difference between the asset's carrying value 
and the sum of the consideration received and receivable is recognised in profit or loss. In 
addition, on derecognition of an investment in a debt instrument classified as FVTOCI, the 
cumulative gain or loss previously accumulated in the investments revaluation reserve is 
reclassified to profit or loss. In contrast, on derecognition of an investment in equity 
instrument which the Company has elected on initial recognition to measure at FVTOCI, the 
cumulative gain or loss previously accumulated in the investments revaluation reserve is not 
reclassified to profit or loss, but is transferred to statement of changes in equity. 

ii) Financial liabilities 

The Company derecognises financial liabilities only when Its obligations under the financial 
liabilities are discharged, cancelled or expired. The difference between the carrying amount of 
the financial liability derecognised and the consideration paid and payable, including any non-
cash assets transferred or liabilities assumed, is recognised in the statement of profit or loss. 

Offsetting of financial assets and financial lIabilities 

Financial assets and liabilities are offset and the net amount is reported in the statement of financial 
position if the Company has legally enforceable right to set-off the recognised amounts and the 
Company intends to settle on a net basis or realise the asset and settle the liability simultaneously. 

Write-off 

The gross carrying amount of a financial asset is written off when the Company has no reasonable 
expectations of recovering a financial asset in its entirety or a portion thereof. The Company 
individually makes an assessment with respect to the timing and amount of write-off based on 
whether there is a reasonable expectation of recovery. The Company expects no significant 
recovery from the amount written oft However, financial assets that are written off could still be 
subject to enforcement activities in order to comply with the Company's procedures for recovery of 
amounts due. 
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4.15 FaIr value measurement 

Fair value is the price that would be received to sell an asset or paid to transfer a liability in an 
orderly transaction between market participants at the measurement date. The fair value 
measurement is based on the presumption that the transaction to sell the asset or transfer the 
liability takes place either: 

- in the principal market for the asset or liability; or 

- In the absence of a principal market1  in the most advantageous market for the asset or liability 

The principal or the most advantageous market is accessible by the Company. The fair value of an 
asset or a liability is measured using the assumptions that market participants would use when 
pricing the asset or liability, assuming that market participants act in their economic best interest. 

A fair value measurement of a non-financial asset takes into account a market participant's ability to 
generate economic benefits by using the asset in its highest and best use or by selling it to another 
market participant that would use the asset in its highest and best use. 

The Company uses valuation techniques that are appropriate in the circumstances and for which 
sufficient data are available to measure fair value, maximizing the use of relevant observable inputs 
and minimizing the use of unobservable inputs. 

All assets and liabilities for which fair value is measured or disclosed in the financial statements are 
categorized within the fair value hierarchy, described as follows, based on the lowest level input that 
is significant to the fair value measurement as a whole: 

- Level 1 — Quoted (unadjusted) market prices in active markets for identical assets or 
liabilities; 

- Level 2 — Valuation techniques for which the lowest level input that is significant to the fair 
value measurement is directly or indirectly observable; and 

- Level 3 — Valuation techniques for which the lowest level input that is significant to the fair 
value measurement is unobservable 

For assets and liabilities that are recognized in the financial statements at fair value on a recurring 
basis, the Company determines whether transfers have occurred between levels in the hierarchy by 
re-assessing categorization (based on the lowest level input that Is significant to the fair value 
measurement as a whole) at the end of each reporting period. 

The Company determines the policies and procedures for both recurring fair value measurement 
and for non-recurring measurement. For the purpose of fair value disclosures, the Company 
determines classes of assets and liabilities on the basis of the nature, characteristics and risks of 
the asset or liability and the level of the fair value hierarchy, as explained above. 
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S PROPERTY AND EQUIPMENT 

Note 2023 2022 
Rupees Rupees 

5.1 3,416.742 327,175 Operating fixed assets
5.2 3,235,725 - Capital work in progress

8,652,467 327,175 

5.1 Operating fixed assets 
Furniture and Computer Electrical Motor General Total 

fixture equipment equipment vehicles equipment 

Rupees 

Mat September 17,2021 
Cost 
Accumulated depreciation 
Net book value 

Year ended June 30, 2022 
Opening net book value 
Mditions 
Disposals 
- Cost 
- Accumulated depreciation 

Disposals 
- Cost 

Accumulated depreciation 

Depredation tharge 

Net book value 

MatJulyl.2022 
Cost 
Accumulated depreciation 
Net book value 

Year ended June 30. 2023 
Opening net book value 
Additions 
Disposals 
- Cost 
- Accanulated depreciation 
-Net bockvakje 
Depredation tharge 

Net book value 

46,500 136,120 38,700 108,900 10.000 342,220 

(1,213) (9,459; (1,401) (2,723) (250) (15,045) 

47.288 126.661 37,299 106,178 9,750 327.175 

48,500 136,120 38,700 108,900 10,000 342,220 
(1,213) (9,459) (1 401) (2723) (250) (15,045) 
47,288 126,661 37299 106,178 9,750 327,175 

47,288 126,661 37,299 106,178 9,750 327,175 
816,013 1.766,100 834,170 3,416,283 

(21,5%) (241.744) (11,290) (16,127) (36,049) (326,716) 

841,795 1,651,017 26,009 90,051 807.871 3,41j4L 

864,513 1.902,220 38,700 108,900 844,170 3,758.503 
(22,719) (251,203) (12691) (18850) (36,299) (341.761) 
341.795 1.651,017 26.009 90,051 807,871 3,418.742 

Cost 
Accumulateddepieciation 
Closing net book amount 

Irate of depreciation % 15% 30% 30% 15% 30% 
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1 i STOCK JN TRADE 

I I. 
• 8 

I 

I 

2023 2022 
Rupees Rupees 

(Restated) 

2023 2022 
Rupees Rupees 

26,737,021 4,176,881 
13,506,874 

7,500,000 

40,242,894 11,676,881 

-11- 

This represent security deposit paid to vendor in respect of fuel purchases. 

TRADE AND OTHER RECEIVABLE 

Trade receivable - unsecured 
Retention money - unsecured 
Capital subscribed by the National Radio Telecommunication 
Corporation 
Less: Impairment loss on trade debts 

CamScanner 

Advances - considered good 
- against business expenses 
- to suppliers 
- to employees - secured 
Others 

I 569,474 71,912 
190,000 8,602,735 

1,120,139 58,000 
408,299 - I 

2023 2022 
Rupees Rupees 11 PREPAYMENTS 

Insurance premium 400 473 I 

5.2 CAPITAL WORK-IN-PROGRESS 

Balance at beginning of the year 
Additions during the year 

6 Long term deposits 

3,235,725 
3,235,725 

Solar panel 42,217,630 
Inverter 31,439,322 201,481 
Wire 6,985,811 

80,642,763 201 481 

10 SALES TAX REFUNDABLE-NET 

This mainly Includes the sales tax paid for the purchase of batteries and inverter etc. 

2,287)12 8,73250 
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2023 2022 
Rupees Rupees 

12 CASH AND BANK BALANCES 

With Bank 
Current account - local currency 

Cash In hand 

13 SHARE CAPITAL 

13.1 Authorized share capital 

100,136,060 1,006 

217,033 272,453 
100.353.093 273 .459 

100.000 (2022: 100,000) ordinary shares of Rs. 100 10,000,000 10,000,000  
each 

13.2 Issued and subscribed capital 
(Restated) 

2023 2022 2023 2022 
Number Number Ordinary shares Rupees Rupees 

100,000 100.000 Ordinary shares of Rs. 100 each 10,000,000 10,000,000 
paid I payable in cash 

100,000 100,000  10,000,000 10,000,000  

13.3 Paid up capital 

100,000(2022: 25,000) ordinary shares of Rs. 100 10,000,000 2,500,000 
each paid in cash 

13.3.1 National RadioTelecommuflication Corporation (NRTC), holds 75,000 (2022: 75,000) and Orisun 
(Private) Limited, holds 25,000 (2022: 25,000) ordinary shares of the Company at the year end. 

13.3.2 All ordinary shares rank equally with regard to the Company's residual assets. Holders of these 
shares are entitled to dividends as declared from time to time and are entitled to one vote per 
share at general meetings of the Company. 
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2023 
Rupees 

381,567 
5,733,384 
(382,392) 

5,732,559 

2022 
Rupees 

466,692 
(85,125) 
381,567 
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2023 2022 
Rupees Rupees 

14 DEFERRED TAX LIABILITIES 

14.1 The movement in deferred tax is as follows: 

2023 
Taxable temporary difference 
Property and equipment 

  

164fi42 13442 

Opening Recognized Closing 
Balance as In profit or balance as on 
on July 1 loss June30 

Rupees 

13,442 151,400 164.842 

    

  

13,442 — 151,400 164,842 

2022 
Taxable temporary dIfference 
Property and equipment 

 

   

'13,442 13,442 

    

13,442 13,442 

      

      

• 14.2 Deffered tax assest, the potential tax bene1i1 of which amounts Rs 12,376,266 has not been recognized on 
balance representing tax credits as at June 30, 2023 as utilization of these tax credit is not certain. The tax 
losses and tax credits expire on follows: 

Tax credit related to minimum tax 
Business losses 

15 LOAN FROM ONSUN PVT LTD-UNSECURED 

Tax year 
2026 
2028 

Amount 
5,733,384 
6,491,482  

12,224,866 

This represents the amount received from Onsun (Pvt) Ltd, the associate, in order to meet the working 
capital requirements of the Company. The loan Is unsecured, Interest free and payable on demand. 

16 TRADE AND OTHER PAVABLES 

Creditors 
Salaries and wages payable 
Withholding tax payable 
Other liabilities 

2023 2022 
Rupees Rupees 

(Restated) 

142,293,827 11,084,445 
166,000 

4,017,945 189,412 
936,611 397,480 

147,414,383 11,671337 

17 CONTRACT LIABILITIES 

This represents advances received from customers in the ordinary course of business, 

18 PROVISION FOR TAXATION 

Opening balance 
Provision for taxation 
Tax deducted at source 
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19 REVENUE-NET 

Revenue fron, contract with customers 
Less: Sales tax 
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Note 

2023 2022 
Rupees Rupees 

460,136,789 37,335.328 
(2,066,056) -  

458,670,733 37,335328 

19.1 As at June 30, 2022, no contract liabilities were carried, ,no revenue has been recognised during the 
year which would have been carried from amongst the contract liabilities at the beginning of the year. 

2023 2022 
Rupees Rupees 

20 COST OF SALES 

Cost of goods sold 20.1 403,667,830 24,611,505 
Civil work and other related expenses 13,844,255 1,844,611 
Salaries, wages and other benefits 5,577,600 879,955 

423,089,685 27,336,071  

20.1 Cost of goods sold 

Add: Opening stock in trade 201,481 
Purchased 464,109,112 24,812,986 

Less: Closing stock in trade 7 (60,642,763) (201,481) 
Cost of goods sold 403,667,830 24,611,505  

21 SELLING AND DISTRIBUTION EXPENSES 

S 

Salaries, wages and other benefits 
Advertisement and promotional expenses 

22 ADMINISTRATIVE EXPENSES 

Salaries, wages and other benefits 
Utilities 
Consultancy fee 
Rent, rate and taxes 
Printing, postage and stationery 
Travelling and Conveyance 
Legal and professional fees 
Health Insurance fee 
Entertainment expenses 
Commissions and fees 
Repair and maintenance charges 
Audito?s remuneration 
Freight charges 
IT Expenses 
Insurance expenses 
Depreciation expense 
Miscelleneous expenses  

7,168,600 1,130,961 
579,600 159,187 

7,748,200 1290148
4 

 

18,427,502 2,907,232 
56,872 29,153 

1,355,825 600,000 
802,553 - 

541,351 105,239 
5,456,589 947,412 

42,140 
110,457 

2,927,598 251,350 
113,174 1,300,000 

12,192,703 288,702 
22.1 700,000 225,000 

2,288,560 14,320 
656,313 57,631 
170,979 - 

326,716 15,045 
4,059,090 823,524 

~~~~~~~~~~ 7,564,608 
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2023 2022 

Note Rupees Rupees 
22.1 Auditors remuneration 

Annual audit of standalone financial statements 550,000 225,000 

Reporting on compliance of Public Sector 
Companies (Corporate Governance Rules), 2013 100,000 

Out of pocket expenses 50,000 
700,000 225,000 

23 FINANCE COST 

Bank charges 6,508 2,233 

24 INCOME TAX EXPENSE 

Current 
For the year 
Pgior year 

Deferred tax expense  

5,733,384 

5,733.384 
14.1 151.400  

486.692 

466,692 
13.442 

  

5,884,784 480.134 

 

         

Accounting (loss) I profit for the year 

Applicable tax rate for companies (%) 
Income tax at applicable rate 
Income taxed at lcwer rate 
Deferred tax not recognized 
Change of rate of tax 

 

(22,4.02,082) 1.142.268 

 

 

29% 21V 
(6,496,604) 239.876 
5,733,384 240.256 
5,642,882 - 

5,121 

 

  

5,884,784 480.134 

 

         

25 CASH AND CASH EQUIVALENTS 

Cash, cash equivalents (used for cash management purposes) include the fobMr,g for the perpeses cf 

statement of cash fioess. 

Note 2023 2022 
Rupees Rupees 

Casts and bank balances 12 100.353,093 2.305,633 
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26 REMUNERATIoN OF CHIEF EXECUTIVE, DIRECTORS AND EXECUTIVES 

The aggregate amounts recognized during the year on account of remuneration1  including benefits and 
perquisites are as follows: 

Chief Executive Executive 
2023 2022 2023 2022 

Rupees 

Managerial remuneration 5,302,964 5,846,734 
Bonus 949,908 - 888,595 

6,252,872 6,735,329 

Number of persons 1 1 

26.1 Chief Executive and Executive are provided with Company rented cars. 

• 6.2 No remuneration were paid to Chief Executive and directors in previous period. 

27 FINANCIAL INSTRUMENTS - FAIR VALUES AND RISK MANAGEMENT 

Fair value is the amount that would be received on sale of an asset or paid on transfer of a liability in an 
orderly transaction between market participants at the measurement date. Consequently, differences can 
arise between carrying values and fair value estimates. Underlying the definition of fair value is the 
presumption that the Company is a going concern without any intention or requirement to curtail 
materially the scale of its operations or to undertake a transaction on adverse terms. 

The fair value of financial assets and liabilities traded in active markets i.e. listed equity shares are based 
on the quoted market prices at the close of trading on the period end date. The quoted market prices 
used for financial assets held by the Company is current bid price. A financial instrument is regarded as 
quoted in an active market if quoted prices are readily and regularly available from an exchange, dealer, 
broker, industry group, pricing service or regulatory agency, and those prices represent actual and 
regularly occurring market transactions on an arm's length basis. 

IFRS 13 'Fair Value Measurements' requires the Company to classify fair value measurements using a 
fair value hierarchy that reflects the significance of the Inputs used in making the measurements. The fair 
value hierarchy has the following levels: 

Quoted prices (unadjusted) in active markets for identical assets or liabilities (level 1). 

Inputs other than quoted prices included within levet 1 that are observable for the asset or liability, 
either directly (that is, as prices) or indirectly (that is, derived from prlces) (level 2). 

Inputs for the asset or liability that are not based on observable market data (that is, 
unobservable inputs) (level 3). 

/ 
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27.1 

S 
The following table sbows the carrying amounts and fair vaiu 

On-balance sheet financial instruments Note 

Mat .iune 30.2023 

Financial assets not measured at fair value 

-17- 

nf finmn,' 

Carrying amount 

•IiU0 

Ir value Thai 
3 

2 Amortized FVTPL 
Cost 

Total Level i 

Rupee, 

Long term deposits 922 000
922,000 

40.242,894  
- 

Trade and other receivable 
Cash and bank balances 

8 
12 

40,242,894 
100,353,093 

922,000 
- 

- 

922,000 
40,242,894 

100,353,093 - 

40,242,89  
- io!!~.°  

o h1987  
140,595.987 92,000 — 141511987 

Financial liabilities not measured at lair value 

__________ 

Loan from Onsun P4 Ltd - unsecured 
Trade and other payables 
Provision for taxation 

15 
16 
18 

10,650,654 
147,414.383 

5,732,559 

10,850,654 
147,414.383 - 

5,732 559 - 

10.650,654 
j47,414,383 

10,650,864 
141,414.363 

5 732,559 

163397,595 163,797 596 163 
163,197,596 

__________ 

As at June 30, 2022 

Financial assets not measured at fair value 

Long term deposits 215,300 215,300 215,300 215,300 

Trade and other receivable 8 11,676,881 - 11676,881 11,676,881 - 11,676,881 
Cash and bank balances 12 273,459 - 273.459 273,459 - 273,459 

215,300 
- 

12165640 1i5Q340  215 300 12165,640 
Financial liabilities not measured at fair value 

Loan from Onsun Pvt Ltd - unsecured 
Trade and other payabies 
Provision for taxation 

15 
16 
18 

650,654 
11,671,337 

381 567 

650,654 
11,67 1,337 

381,561 

650,654 
11,671,337 

381,587 

- 850,654 
11,671,337 

-___________._ 381,567 12,7O3,558 - 12703558 az,ssa 
558 

 

IdLirly up counterParues aetermtned bY the VLS Credit Ralina cornflanv Limited (formerly JCR - 
VIS Credit 
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27.2 The Company has not disclosed the fair value for these financial assets and financial liabilities, as these are 
either short term in nature or repriced periodicafly. Therefore, their carrying amounts are a reasonable 
approximation of their fair values. 

21.3 The Company has exposure to the credit risk, market risk and liquidity risk from its use of financial 

The Board of Directors has overall responsibility for the establishment and oversight of the Company's risk 
management framework. The Board is also responsible for developing and monitoring the Company's risk 
management policies. 

27.4 Credit risk 

Credit risk is the risk of financial loss to the Company if a customer or counterparty to a financial instrument 
fails to meet its contractual obligations, and arises principally from trade debts, advances, deposits, other 
receivables, margin on letter of guarantee, short tern investments and bank balances. The carrying amount of 
financial assets represents the maximum credit exposure. 

The Company's credit risk exposure is categorized under the following headings: 

Trade debts and other receivables 

The Company's exposure to credit risk Is influenced mainly by the individual characteristics of each customers. 
The Company has established a credit policy under which each new customer is analyzed individually for 
creditworthiness before the Company's standard payment terms and conditions are offered. Credit limits are 
established for each customer, which are regularly reviewed and approved by the management. Customers 
that fail to meet the Company's benchmark creditworthiness may transact with the Company only on a 
prepayment basis. 

Concentration of credit risk 

Geographically there Is no concentration of credit risk. The maximum exposure to credit risk for financial 
assets at the reporting date by type of counter party is as follows: 

2023 
Rupees 

2022 
Rupees 

Banks and financial institutions 100,136,060 1,006 
Others 217,033 272,453 

10Q4353,093 273,459 

Credit quality of financial assets 

The credit quality of the Company's financial assets have been assessed below by reference to external credit 
rating of counterparties determined by the VIS Credit Rating Company Limited (formerly JCR - VlS Credit 
Rating Company Limited). The counterparties for which external credit ratings were not available have been 
assessed by reference to internal credit ratings determined based on their historical information for any default 
in meeting their obligations. 

Trade receivables 

Counterparties without external credit ratings with no default in the past 

2023 2022 
Rupees Rupees 

26,737,021  11,676,881  
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Impairment loss 

The aging of trade debts at the reporting date was: 

2023 2022  
Gross Impairment Gross Impairment 

Rupees Rupees 
Past due 1-30 days 8,011,000 1,726,881 
Past due 31-60 days 900,000 - 
Past due 61-90 days 15,712,821 1,550,000 - 
Past due 91-120 days - 
Over 120 days 3,013,200 - 

26,737,021 - 4,176,861 

Based on past experience, the management believes that no impairment allowance is necessary in respect of 
carrying amount of trade debts. The Company expects no material expected credit loss under IFRS 9 
'Financial Instruments' on trade debts at the year end. 

The allowance account in respect of trade debts is used to record Impairment losses unless the Company is 
satisfied that no recovery of the amount owing Is possible at which point the amount considered irrecoverable 
is written off against the financial asset directly. 

Exposure to credit risk 

The carrying amount of financial assets represents the maximum credit exposure. The maximum exposure to 
credit risk at the reporting date was: 

Long term deposits 

Note 
2023 

Rupees 

922,000 

2022 
Rupees 

215,300 
Trade and other receivable 8 40,242,894 11,676,881 
Bank balances 12 100,136,060 1,006 

141 ,300,954 11,893,187 

Geographically there is no concentration of credit risk. 

The maximum exposure to credit risk for trade debts at the reporting date is with end - user customers and 
represents debtors within the country. 

The Company's most significant customer is an end user from whom Rs. 11,943,440 (2022: Rs. 1,400,000) 
was outstanding and which is included in total carrying amount of trade debtors as at June 30, 2023. 

The Company limits its exposure to credit risk by placing funds with banks that have high credit rating. 
Management actively monitors credit ratings and given that the Company only has placed funds in the banks 
and financial institutions with high credit ratings, management does not expect any counter party to fail to meet 
its obligations. 

Long term deposits 

2023 
Rupees 

2022 
Rupees 

Counterparties without external credit ratings 922,000 215,300 

Trade and other receivables 
Counterparties without external credit ratings 40,242,894 11,676,881 

Bank balances Credit rating Long term Short term 
agency rating rating 

Meezan Bank Limited VIS AM #1+ 100,136,060 1,006 

1' 
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27.5 LIquidity risk

9p/5 
PP09c co.cash flow 

Liquidity risk is the risk that the Company will not be able to meet its financial obligations as they fall due. ThC °' no(tfl9 
055ist5

cumst15 that ensure, as Far as possible, that it will always have sufficient liquidity to meet its liabilities when due, uris
whichh o oem 

incurring unacceptable losses or risking damage to the Company's reputation. The Company uses different
ct of extre requirements and optimizing its cash return on investments. Typically the Company ensures that it haS tial IflPa 

operational expenses for a reasonable period, including the servicing of financial obligations this excludes IhC potefl
ttinø agreements: cannot reasonably be predicted, such as natural disasters,

impact f 

amount cash flows year 
2023 Rucees _-_--- 

75.00 

The following are the contractual maturities or financial liabilities, Including expected interest payments and excJud9
TWO to fiVe 

Carrying Contractual Up to one one tot veal!.._. 

Loan From Onsun Pvt Ltd - unsecured 
Trade and other payables 

2022 
Loan From Onsun Pvt Ltd - unsecured 
Trade and other payables 

10,650,654 10,650,654 10,650,654 
147,414,383 147,414,383 147,414,383 
158,065,037 158,065,037 158,065,031 

650,654 650,654 650,654 
11,671,337 11,671,331 11671 337 
12,321991 12321,991 12321991 -  

Ills not expected that the cash flows included In the maturity analysis could occur significantly earlier or at scnificantly different amounts. 

27.6 Market risk 
Market risk is the risk that the value of the financial instrument may fluctuate as a result of changes in market interest rate 
in credit rating of the Issuer or the instruments' supply and demand of securities and liquidity in the market. The

or the market 
not expe5 PflCe due to Change 

any market risk, 

CamScanner 
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28 RELATED PARTY TRANSACTIONS AND BALANCES 

Related parties comprise of directors, entities over which the directors are able to exercise significant influence, 
entities with common directors, major shareholders and key management personnel which. include Chief 
Executive Officer (CEO),Chief Operating officer (COO) and Chief Financial Officer (Cr0). 

Related party Basis of relationship 

National Radio Telecommunication Corporation 
(Private) Limited (NRTC) 
Onsun (Private) Limited 

Percentage of 
5hareholding 

•10 

75.00 

25.00 

Parent Company 

Associated Company 

Balances and transactions with related parties are disclosed in notes to the financial statements. Transactions 
and balances with related parties other than those disclosed elsewhere in these financial statements are as 
follows: 

2023 2022 
Transactions and balances with related parties Rupees Rupees 

National Radio Telecommunication Corporation 
(Private) Limited (NRTC) 

Investment 7,500,000 
Sale 89,295,960 

Onsun (Private) Limited 

- Loan received 10,530,000 2.435.654 
- Loan repayment 530,000 1,785,000 

Others 

- Remuneration to key management personnel (other than Chief Executive) 6,735,329 

RESTATEMENT OF PRIOR YEAR FINANCIAL STATEMENTS 

In accordance with the requirements of IFRS 9 'Financial Instruments" "advances" and Trade and other 
payable? were understated by Rs 8,602,138 respectively. These have been adjusted retrospectively and prior 
period financial have been restated. The effects of the restatement are summarized below: 

Statement of financial position 

Assets and liabilities 
Increase / (decrease) in: 

Advances 
Trade and other payables 

2022 
Rupees 

8,602,738 
(8,602,738) 
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30 CORRESPONDING FIGURES 

Corresponding figures have been redassified as per the details given below to reflect more appropriate 
presentation of the related transactions in the financial statements. These reclassifications have no effect on 
previously reported net income or shareholders' equity. 

From To Rupees 

Administrative expenses Selling and distribution expenses 1290,148 

Administrative expenses Cost of sales 879,955 

Advances, deposits and prepayments - Long term deposit-Non-Current assets 215,300 
Securities - Current assets 

Advances, deposits and prepayments - Sales Sale tax refundable 1.952187 
tax refundable 

Accrued and other liabilities Trade and other payable 811,892 

2023 2022 
Numbers Numbers 

31 Number of persons employed 

Total employees of the Company at year end 
Average employees of the Company during the year 

31 23 
25 15 

32 DATE OF AUTHORISATION OF FINANCIAL STATEMENTS 

These financial statements were authorized for issue by the Board of Directors of the Company in their meeting 
held on  

a 

- 

I 
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Energies 
A Premium Energy Brand 

Company Profile 



National Radio and 
Telecom Corporation 
(NRTC) 

ØNRTC is a FederaL Govt entity of 
Ministry of Defence Production 
(MoDP) 

Established in 1965 

Local Offices: Haripur, Isb, 
Rwp, Lhr, Pswr, Qta, Khi, 
Multan, Turbat 

Intl Offices: UAE and KSA 

Radar, Communication 
Equipment, Jammer, EW, IT 
Eqpt, NW Eqpt, Renewable 
Energy, Security & 
Surveillance/ Safe Cities 



Utility Scale Solar System 
) Commercial and Industrial Scales 
> Residential Solar System 
> Solar Water Pump 
> Car Parking Solar sheds 
> Solar Street Lights 

Solar Parks 
> Building Electrifications 

Mini Grid Stations 
Supply and Installation of Generations & 
Transformers 
Energy Audis 
Power Purchase Agreements 
Energy Selling Model 
Leasing/Financing Support 
Designing and Consultancy Services 

NRTC ENERGIES 

  

NRTC 
Energies 

  

  

    

U Established as a dedicated division to deal in energy and power projects 

U Subsidiary of NRTC 

U Services 





IIEGIS1KAIIONS I CEBIIFICATIONS 
Sr No Organization / Institute Category Description 

1 
SECP 

Security Exchange Commission of Pakistan 

2 
PEC 

(Pakistan Engineering CounciL) 
C-A No Limit 

3 
AEDB 

(ALternate Energy DeveLopment Board] 
c-i Upto 1 MW Net-Metering 

4 
PSA 

Pakistan SoLar Association 

5 
P®SHA 

Pakistan Software House Association 

6 QuaLity Assurance ISO 9001-2015 

7 EnvironmentaL Assurance ISO 14001-2015 

8 Ol-ISAS OHSAS 18001-2007 

9 DeveLopment ft Design IPC-A-610, IPC-FC-250, IPC-4101/21 

Production ft Test Standard MIL-STD-810, MIL-C-55116/3, MIL-C-39012, MIL-C-5541 



CSd 
—s 

tsa—tns 

AEDB 

=jn*ic - 
*0 

Environment OHSAS 

REGISTRATION & CERTIFICATIONS 

SECP 

CWIflCATT 
flOISTITIOM -- 

O stOltitit 

lPca4lo, ipc- 

FC-250, 
1PC4101121 

Quality 
Assurance 

Standards of 
Electronic 

Assemblies 

Circ. 

DeveLopment 
& Desi'n 

Production & 
Test Standard 

NRTC 
 Energies 

usbSI 
it 

-S 

P®SHA PEC PSA 

MIL-STD4IO, 
MiL-C-5511613, 
MIL-C-39012, 
MiL-C-5541 

Production and 
rest Standards 

for Military 
Products 

,.*.t,% 
0 



BUSINESS PARTNERS 



LONGI Solar 

JinkO 
Trinasolar 
J t SOLAR 

SUNGROW 
Green and Effective 

soUs 
Batteries 

! PYLONTECH 

Naracla 

BUSINESS PARTNERS 

  

NRTC 

  

  

 

 Energies 

    

Solar PV Modules Solar Inverters Solar LED Lights 

CanadianSolar
*

PHILIPS 
HUAWEI 



CLIENTS C PROJECTS 



4FES 
DANSUIC 

e Care Hospital 

Bank Alfalah 

    

NRTC Clients 

   

   

  

 Energies 

     

Haier 



WHY NKTC ENEILCIES I 

II 



S 

     

NRTC 

     

WHY NRTC ENERGIES 

    

  

 Energies 

      

> Highly trained Engineers / Professional Staff 

> Regional Offices 

> Strategic relationship with all major OEMs/ brands 

> Premium Quality Equipment 

> Wears both hats govt and corporate 

> Speedy installation and net-metering services 



j Energies 
NRTC NRTC ENERGIES BENEFITS 

O&M - FOC for 2 Yrs. (Extendable up to entire project life) 

Product Warranties - Direct OEM (Extended Warranties) 

Performance Warranties - Undertakings supported by simulations & software reports 

Documentary proof! evidence furnishing authenticity & genuineness of eqpt/ products 

On-site spares 

In-situ technical teams 

NOC 

SLA/ FOC Training 



NRTC ENERGIES 

  

NRTC 

  

 

 Energies 

    

> Utility / Commercial / Industrial Scales 

> Power Purchase Agreements 

> Residential / Offices! Mosques Solar System! DHA Housing Schemes / Villas 

Car Parking Solar Sheds 

> Solar Parks 

> Solar Water Pump 

)> Solar Street Lights 

> Building Electrifications 

> Mini Grid Stations Supply and Installation of Generations & Transformers 

> Energy Audits! Designing! Consultancy Services 
a a 
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NRTC PROJ ECTS 

 

 Energies 

Client 4 Corps Location New Mazhar Line, Cantt, Lahore 

System T • On Grid Capacity 1 0 MW 
N 

Panel- Canadian Solar Inverter Huawel 

-r 



    

NRTC 

    

PROJ ECTS 

   

  

 Energies 

     

Client 4 Corps Location Chitral Lines, Cantt, Lahore 

System TYJ
P9ic\

) 

 On Grid Capacity 0 5 MW 

Panels ( Canadian Bifacial Inverter Huawei 



NRTC PROJ ECTS Energies 

Client Frontier Corps Location HQ FC (S), Turbat 

System Typç7 On Grid Capacity 250kW of 1 6MW 

Panels (4'St'\Canadian  Solar lnverter Huawei 



PROJ ECTS 

Client Haier Pakistan Location Zalmi House, Raiwind 

System Ty!\On  Gnd Capacity 320 kW 

Panels (tanadian Solar Inverter Huawei 

NRTC 
Energies 



  

NRTC PROJ ECTS 

 

 

 Energies 



PROJ ECTS NRTC 
 Energies 

Client DHA Multan Location Site Office DHA 

System T • NERQ  On Gnd Capacity 210 kW 

Panels Longi Solar Inverter Huawei 



  

NRTC 
Energies PROJECTS 

 

Client DHA Multan Location Romanza Golf Club 

System Ty.
NP 

On Grid Capacity 430 kWof 1 2MW 

Panels Canadian Solar Inverter Huawei 



NRTC 
Energies PROJ ECTS 

Client DHA Multan Location Romanza Golf Club 

System Ty. On Grid Capacity 430 kW of 1 2 MW 
-'c-I--c, 

Panels Canadian Solar Inverter Huawel 



NRTC 
 Energies PROJ ECTS 

Client DHA Multan Location Site Office DHA 

System Ty' ENE 4) 
On Grid Capacity 465 

Panels Canadian Solar Inverter Huawei 



  

NRTC PROJ ECTS 

 

 Energies 

Client DHA Lahore Location Phase 8 

System Type On Grid Capacity 

Panels Canadian Solar Inverter Huawel : 



PROJ ECTS 

 

NRTC 

 

 Energies 

Client Rawalpindi Location Chaklala 

System Type On Grid Capacity 

Panels Canadian Solar Inverter Huawel 



NRTC 
 Energies 

Solar Office: 
72 Block, Maulana Shaukat All Rd, Quaid e Azam Industrial 

Estate, 
Lahore - Pakistan 

Head Office: 
NRTC, Haripur - Pakistan 

PTCL: 042-5117304 

lnfo@nrtcenergies.com.pk  
www.nrtcenergies.com.pk  
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THE COMPANIES ACT, 2017 
THE COMPANIES (GENERAl. PROVISIONS AND FORMS) REGULATIONS, 201$ 

(SectIon 157 and Regulstlons 4 and 203 
PARTICULARS OF DIRECTORS AND OFFICERS, INCLUDING THE CHIEF EXECUTIVE, 
SECREtARY, CHIEF FINANCIAl. OFFICER, AUDITORS AND LEGAL ADVISER OR OF 

ANY CHANGE THEREIN 

PART4 

FORM 29 

1 0184244 

NRTC ENERGIES (PRIVATE) LIMITED 

1.1 CUIN (Incorporation Number) 

1.2 Name of Company 

1.3 P.. Payment DetaIls 

1.3.1 Chatlan Number 

2. PartIculars': 
2.1. Nee AppointmenuElectlon 

Present Name in Full 
(a) 

Iowan Gt4 .uhammad Aslrn 
Ahaque 

A, F. Ferguson and Co. 
Chartered Accountants 

NIC No. or 
Passport No. in 
case otForen 

National 
(b) 

Fathar / 
Husband Warns 

(c) 

Usual Residential 
Address 

(d) 

Designation 
(e) 

342020 744458S Mutern,nad Gui House No. B-i, 
Ghaznawi Slree 
Garrison Adisia 
Road RAWALPINDI 
Punjab Pakistan 

Executse 

3520270242921 Crisudriamy 
Muhammad 
Ishaque 

f-t,No 284, Street 
No. 14,Tovrnship 
Sector Al, Lahore 

Director 

Anjum Parvez Fiat No. 43-C, 
Asked 3, School 
Road, Kwachi South 

Director 

Director 

4230177908571 

420207444MG Muhammad GuI House N B-I, 
Ghaznay Street, 
Garrison Adiala 
Road, Rswatpindl 

74-East, 2nd Floor, 
Blue Area, P.O Box 
3021, IsIamabad-
44000, Pakistan 

Auditor 

Pakistan Chief 28/10/2022 Elected / Nominee 
Executive 
Officer 

Pakistan 

Pakistan 

Pakistan 

Director 28/1012022 Elected / Nominee 
NRTC 

Auditor 

Director 
NRTC 

28/10/2022 

28/10/2022 

Date of 
Present 

Appotntnxent 
or Change 

(h) 

28/10(2022 

Appointed / 

Mode or 
Appolntanient/ 
change /any 
other remarks 

(I) 

Re- 
Appointment! 

Nominee 

Nature of 
directors hip 

nominee/macps 
identMddmtionav 

other) 
Ii)  

Jswsd Anjum 

Iowan Gui 

A,  
2.2. CeasIng of Offtcer/RetliernenriReslgnatlon 

NIC No. or 
Passport No. in 
case of Foreign 

National 
(b) 

Faiher / 
Husband Name 

(0) 

usual Residential 
Address 

(d) 

Business 
Occupetlon 

(it any) 
(9)  

Date of 
Present 

Appointment 
or Change 

(h) 

Mode of 
Appolntement! 
change / any 
other remarks 

(I) 

Nature or 
directorship 

(nominee.indepe 
ndent(addtional/ 

other) 
Ci) 

Present Ne in Full 
(a) 

Designation 
(5) 

Nationality" 
(0 

Jawad Anjum 1142301 77998571 Anjum Parvez Fiat No.43-C, Askwl 
3, School Road 
KARACHI SOUTh 
Slndh Pakistan 
75530 

lmran Gui 3420207444589 Muhammad GuI House No. B-i, 
Ghazna'M Street, 
Garrison Adials 

Director Pakletsn Director 
NRTC 

28110/2022 RetIred I 

Road RAWALPtNOI 
Punfab Pakistan 

Director PakIstan ChIef 
Executive 
Officer 

28/10(2022 Retired 1 

TM,.,,. Ahrrw.1 4flR74LTltt 114, ihamrnAd Mrtells C,anft ni,'-', O.k..i.,, fli,,,'¼,, I,annnnr IP..i,,,,,d! IE 
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Tolique Mined 420238740021 Muhammad Mohalla Canti Director Pakistan Director 28/10/2022 Resigned / 

fiMuni, Railway station 
kharlsn GUJRAT 

NRTC, 
Director 

Punjab Paldatan NRTC tech 
50070 (RI) Ltd 

2.3. Any other change In particulars Sating to cctumns (a) tow) above 

Present Name In Full 
(a) 

NIC No, or 
Passport No. In 
case of Foreign 

NationS 
(b) 

Fatheri 
Husband Name 

(c) 

Usual Residential 
Address 

(d) 
DeinOn 

(e) 
Natlonelty" 

(I) 

Business 

f ry) 
r,g 

Date of 
Present 

APP01n11tWIt 
' 

(h) 

Mode of 
Appointement / 
change I any 
other remarks 

(i) 

Nature of 
directorship 

(nomineehndepen 
dent/sdditlonal/oth 

In the case of a arm, the full name, address and above mentioned particulars of each padner and the mEte on which each became a partner. 
In case the nationality e not the nationality of origin provide the nationality of odgiti as well. 
Mao provIde peitioidars or other directorships or offices held, if any.'. 
In case of resignation ala director, the resignation totter and ri case of removal of a director, members resolution be attached 

""'In case of a director nominated bye member or creditor the name ci such nominating or appointIng body shall also be mentioned in oolumn (j), and a copy ci resolution from 
the nominating or appointing body be attached. 

a.1 oeclarstlon; PAAT4II 

I do hereby solemnly end sincerely declare that the Information provided In the form Is: 
(I) true and correct to the beet of my knowledge, in consonance with the record as maintaIned by the Company and nothing hae been concealed and 
(Ii) hereby reported after complying with end Afilling SI requwenie.,ts under the relevant proviSos of law, ruin, regulations, directives, circular. and notifications wi,ichever is 
applicable. 

•

2 Name or Authorized Officer with designation? Authorized lntermedieq 

.3 Signature 

3.4 Dale (DD/MMIYY'Y'Y) 21/10/2023 

3.5 RegistratIon Hoof Authorized Intermadiar) if appicable 

lmran Cii ilef ExecutWe 

Electronically signed lmran Gui 
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THE COMPASSES (GENERAl. PROViSIONS AND FORMS) REGULATIONS. 1011 
[lichen 130(1) end fleulahlos 43 

ANHUAJ. RETURN OF COMPANY NAYSIG SHARE CAPITAL 

PART4 

1.4 Foi.nAmsdi hipto 

1.5 Otis of ACM 

Saction A 

2.1 RiØiIef Sd 0(0cc M&•SE 

2.2 EmaIl Mdrns 

2.3 0ce Ti. Ho. 

2.4 oflv• Fee No. 

2.0 Pilnc4ile ins of b.ajnaes 

2,0 Neil. No. olAutTaizidolliw 
fOist Ex.aitv.IOkiclort 
Coirpeny S.cr.tatyl 
ant FIITSITdSI Officer) 

00 mm my 

280 012022 

281102022 

PART -II 

• Nt&Sa, Ui* Road Miata City, Hot lolamabad tfl.,rslonal Mrpott 
Rewalnd. P's*b 

lmra gliGmic .com pit 

*1543i995 

—ALTERNATE ENERGY 

03145064833 

2.7 Mit'offzid Owe c.pii.i 

Classes and lands of Shires 

Ordsdry Slier.. 

Ho. ed Shines PJTIOUTIS 

10.000,500,00 

Face VMS 

    

2.8 Paid ç Shire Capital 

Classic end lands of Suns 

Orthuery Suer.. 

No, tUlane Miouni Fact Value 

   

 

10.000.000.50 

 

    

    

2.1 P.iilcuhen. of the holding IsubsIdIeiy senpany, It eny 

Hint of Company HodngfSsIdery % Shares Held 

The Neeoolel Redo Taoo.ifnuulcefon Coiporefon (PSI) ltd. If 

 

2,10 CHat !i.o..ilve 

Name 

Aflto 

Nb No 

  

Liven GA 

 

House No. B'S, Quamssl eve.,, GafleonM.M Road RAWAJ,PINDI Ptfl,ab Peidslen 48600 

3420 207444559 
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2.11 Chief Financial Oflic., 

Name 

Address 

MC No 

2.12 S.crflry 

Name 

Address 

NIC No 

2.1$ Legal Advisor 

Name 

Address 

MONo 

2.14 Pvtictilvs of Auditor. 

Name A.F.Ferguson and Co. Cha,tered Accountenti 

Address 74.East .2nd Floo,. Blue P.O Box 3021. I.Iamabad.44000, Paldatan 

2.11 PartIcular. of CS,.. R.gSrar (If applicable) 

Name 

Address 

Email 

sntlon4  

2.18 LIst of Director. on the date Mnuai return is m.d. 

SN Name or Dwectcr Residential Address Nalionalfty NIC (Passport No. 
foreigner) 

Dale ol appoktmert 
(election 

Name of Member/Credilors 
nominating/appointing 

It Muhammad Asim Ishaque FINe 284, Street No. 14,Townahtp 
Sector Al, Labors 

Pakistan 3520210242921 28110(2022 The National Radio Tslecomm I 

2 Ja'ad Mtium Flat No. 43.G, Askari 3, School Road. 28/10/2022 'jonaun (Pvt) Ltd. 5' 

3 Irtiran Gui House No. 8.1, Ghaznawi Street, Pakistan 3420201444589 28/10/2022 The National Radio Teiecomm1 
Garrison Adida Road, Rewaipindi 
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MAJOR (R) ENGR. JAWAD ANJUM psc, 
CMILT(IJK) 92-333-4677- 166 

jawadanjuml@gmall.com  
362-F. Askari-tO, Airport Road, Lahore Canit 

?RORIE A muItlikjjlg profrj
with a proven history at managing complex functional 

Jssignme,fls in conj, env* Meifl (or 1.3 year5 in Army as a ftsuttc,lented p(Oitct 
manager, effective adminlurator and a seasoned HR manager. I am a self.d,lven indMdual 

who enjoys dwarnic and diverse roles In multI-functional settings. Leveraging my sharp 
learnIng potential and adaptability, I can thrive working with experts from any bidusny. A 
natural leader and team player who generates esceflent spirit and inspires people around 

him being a gifted speaker with an analytical mind set. I sin always willing to go an extra 
mile looking for innovative solutions to achieve remarkable results. Seeking a challenging 

rule in Rohde & Schwarz Pakistan, where i can grow professionally & personally and 
demonstrate my skills whilst beneFitIng the organization. 

SKIU SETS . laadershlp/ Team Building • Operations Continuity • Service Delivery 

• Project Management • TelecommunIcation • Analytical Thinking 

• Strategy & Planning • ICT • Stakeholder Management 

• Organisation • Persuasion & Negotiation • PIRM 

PROFESSIONAL EXPERIENCE HIGIIUGHTS 

PROJECT MANAGEMENT 
Planned, directed and co-ordinated activities of following organlsational projects in areas of IT, Telecom, 

Software Development and Systems Integration. Allocated technical and human resources, resolved 

issues while managing clients/ end-users and vendors. 

2020 
/ Shifting of Army School of Technician from 8dan to Kohat 

• Developed feasibility and implementation plan with a cost effect of PKR 290 Mn 

• Achieving consensus by all major stake holders 

I Corps of Signals TraIning
2019- 20 

• 
oeveloped concept paper to restructure Corps oF Signals Trades in line with the latest and 

futuristic Induction plan of technical equipment. 

• 
planned and directed expanslOfl of STC to achieve 25% capacitY enhancement to train 3000 

new and experienced soldiers attending various technical courses every year. 

• 
Established technical labs (QFC. micrOwfl. radio, computer, networking & driving simulator) 

• 
HR development of functional staff (training, operations. management and admInIstratiOn). 

/ RenovadOflofGH0YMt %

201920 

• 
As a special project. renovated 61-40 ArmY MUSeUm signals Gallery. incorporated latest visual 

& InteractiVe technolo&tS like hypetV151°" hologflfl' and interactiVe displays. 

FMRadloN.tW0,k(FMn.6h1FM

2016 

• 

Enhanced coverage of Suno FM Radio Network to outreach remote areas of Batuchistan, FATA 

& Kashmir region by establishlflS8S sey.sustained (500 2500 Watts) new stations. 

• 

As controlll* body for Suflo FM netw°dc handled regulatory affairs, rendered guidelines for 

content development and devised stratefl tO increase listenership. 

CamScanner 



'. D**VisualtsaUonandMajysjn 2016 

• ti.'flttiwd. dis.-topøj and wnpinnented nistomlwd data wsuaksalion and analytics softwarr 

to fiat acisonatale data tot informed decalan mating by staleboldrn across Pakistan, 

' CI0ud.basidsman veff)aU.n System 2014. IS 

• Implemented a pdos protect 5mat vesificaticn and Alert System to automate and speed up 

Scrflsilnq( process of returning fDps/Jndlvjduals at key entry pcklts In South Warlrlstan. 

System significantly reduced waiting trw by 50%. Prcct received appreciation at the 

Iis4iest level and was ntended to aM missy garrison 

# Sdalaatlon ci Highly Remote Conununkatlon Hubs W14 

• Coordinated and gqnytsed rstalaSr of sofa, systems all? remotely located 

commwwcation nodes in ddtscult terrain of Waikistan. 

• Central Monitcdng System 2013 

• Established a joint mo.vtoiing £ control centre foe cM admInIstration, police and army to 

monitor security situation clOt Kiwi, Tank. LaW Marwat and Binnu. System encompassed 

omprebetna, moMorkig, wIt 4wahng aritomatian. polky.based configuration management, 

Jetailed reporting, Integrated Ay, patch, backups and remote coatS. 

' Pakistan Army 0111€. Automation System (0*5) 2010 II 

• Swearsed rstaation and co&1t5u1ItI0n of karacbl Data Centre server rooms. 

I Directed deployment of fibre optic and w,inaa networks In Kaachl and Mall,, to ntend OAS 
toovrr £20 ntabksMwah ma record lime & B months. lsss.quently wasted as project In 
charge for OSM of WAN & wirnas sues. 

• O.vefoped programs to support osgamsatson's transition to new system. 

• Worked as a local poSit for customers and vendors management. 

• sentamed pat of development teams of various enterprise applications  and software. 

Pakistan Army t.hprownc. System (PATS) 2011/20 

• Implemented stated tiw at tefrpresence systems at KarachI (2011) and Kohat (2020) 

- CHIEF COMMUNICATION OfFICER 
During my Mkastflous carnr In Pakistan Army I have managed large scale telecom systems. 
I Planned, deployed arid awatamed cCmiIiWlIc.utiotl a mite 01 

civilian, army and IC subccnbns, by lntegvatwig pta aid own MW & OW systems lii Waziristan. 
I Deployed and maintained PDX Systenn MD ItO Ericsson In tahoe., Munee, SWA and kohat, 

Due kashn* Earthquake JOGS, complete cocnrnui*ataon InItastruciwe got destroyed, Restored 

commuscation network clover 70 sItes spread hi complete Kashn* Repjon. 
I (stabished new OFC network, deployed OAMA/ VSaI systems (Hughes/PoUr Sat/Paksatl.R) and 

NERA Microwave systems in hostile terrains. 

/ itSo Conimuofcatlom 

• fip Ptanvilng and optimuatlon to eflectivelymanase HF. VHF and UHF radio networks (Harris, 

Aselsan, Ericsson. Motorola, R&S) for large size farces. 

• liaison with Frequency Allocation Board and Pakistan telecommunicatIon Authority. 

• C,oss4urder communIcation planning] coor*natlon with NATO/ tSAF. 
I Effectively managed the Information Operations Campaign In confict tone and countered hostile 

ratho networks both 0s1ont1er and trails' frontier. ludidausip employed 18 electronIc warfare 

detachments comprisIng P11-100 termInals. suppression transmitters and FM transmitters. 

• JOINT INFORMATION OPIPA11ONS COMMITTEE (HOC) 101611 
/ HOC is joint forum for trt'seMces, Iii & RD for tedfleal projects. 

CamSeanner 



' Advlsot to top manarenwnf of Aimy on lechMd inf 
i, D 1H)C 1411111011 J$ "' liii' (J)P l.,t 

pristrwlces. Oftiaytng alonq west bini, tti4ftvlcfl mulpilo pthnns swfwu( i, ln*s nun & jn lire.' 4 

evaluation at advanced communicatIon sytlnfli and trtUI %ySIMII$ 
/00? #0 

HUMAN RESOURCE MANACEMRN? 

1* yea's of ptogns*ve aperlence Is Human ftsOulte Jnagnnrnt $nnajnrsi j.splitl%$lil' lot 

V Supplies of ,a;icns, dothing & ammunition aid msnteflaflt UI WI'IPIHII. vrhffl'4 IS let lanuel 

fqlnpmfnt (0 M14N* smooth cpnftofls of 11w oiqisilsdtlufl 

" Trilling & evaluations; citeff plaw*ig * ptontollanl dMlplln., and 1Pm. 'A nnpltiyPM. 

S Affairs related to pay & ben.flls accon,ffiodalkNl; he..itli atrly, mMIK .il; .uid ruM. 
? Providing cunsiitatiofl to suflhtiol ma,usetnent Oil related hSUPS cit nhiIdftIbIIi )fl 

COACMNO AND MENTOIIJNO 
I ggsyawngcisttn,oSt

i0S•fl 

• Meinbee of core team des*srg new lraillttg regime for gwso: kadns rAA:my. 

• Irilnin need analysis to design (taming plcgnms of telecommunkat'On cadvrs of tro'nn of 

Army PAP, Poke, Rangen and IC 

I Psyct.closjcaiandMotMdonhiTtaMllll(PMfl 1016 • *8 

• Oqanlsqd PM? lot Ann? K eniplayen going to. deployed in & comIng from Iwgh thtnt 

iones. Mso conducted PM? lot PM, Polk. and Rangers employees In various ciliss 

I uflovtead.nAcSemy(RAL$Mn&larf 1011 ii 

• Coached and iyoomed  soldiers of Pililsian and foreign armies (KM. D*firati UAZ acid Sir 

Unha) 4 MA. My squads got lit position out *140 squads in two tonlecutiv' (0ur5fl 

• Prepaid and organised *manstqalaons of training activities for top management and Ioi'gn 

datts. 

- SfCURflYANOSAflfl 2002.20 

Mm$ned pan of security management teams. providing security far fop•level dignitaries like 
P,esldent Prime Minister and WAS. 

'	Carried out tiwn$, risk and vulnerabildy assessment of sites, programs and projects. Devised and 
issued vet pans. stategles accordingfr 

- DISASTER MANAGEMENT 
IJIdcraIPrnns  
• Supervision of General tleCtlam — flu hi the most befitting manner in kobat Ostrect. 
• Maintained close beams with civil adminIstratIon and facditated duflng the entire process 
• Managing the secwtty ol over 17 pollIng stations. 
Tout Village fortDPs In bnu :014 
• Assisted In establishing Sn. Slagr to acwmmodate 20,000 temporarily dusolaced peoØe. 
• Carried out registration £ profiling enswmg camp security hde givin due consideration to 

local culture and traditions. 
rloodRetlefOperslons 2010 
• tstaUithnsent of flood rebel camps in remote arms of Soidb 01e1144 over 30.000 persolI.i( 
• PnscnaUvsuperyugng 11w smooth fuiiciicrung and estabhslimens of meuic.st camps on n'o. 

than lislteswithlnasbors span ci Idays. 
• Voluntary gathering of funds and judicious distilbul Jots in close Juauon with Med Crun 

rep resenlat.ves. 
EMhOuake*eNgfoptj :oos 
• Voluntarily Isnl.gecf relief end rescue elicit in my .nics of Irspoistitaifly 
• Utthslng limited available IMowies eslabbdwd ii4is.l tamp to suflaqi st\)O peø4. 
• later on acted as lead larthuator lot leans i'tnpMynl Ni k.lsmcr, 

CamScam 



• Ensured security management and hi,mankarlan field skiffs training programs by maintaining 

close liaison with UNHCR teams operating in the area. 

EDUCATION MSc (Art and Science of Warfare), National Defence Unlversitsc lstamabad 2014-16 

BE (computersoftware Engineering). MUSE lslansabad 2006 — tO 

POD (Wire Commurjcan Englneedngj, PtAU5t NaniN1& China 2012-13 

EMBA (Candidate), WMS Uhoie 2021 —23 

COURSES AND Comnnnd and Staff Count, Command and Staff College, Quetta 

CERTIFICATIONS MiduCareer Signals Course, Military College of Signals, Rawalpinth 

Junior Staff Course (Signals), Miktary College of Signals, fiawaipindl 

Electronic Warfare Course, Military College of Signals, Rawalpinth 

Young Officers TelecommunicatIon Course, Military College of Signals, Rawalpindi 

Project Management Course, DSP international LW 

Certification in Cabling Engineering, Nanjlng College of Information TethnoIog China 

Diploma in clsco based Network Tilnlng, Hams Corporation 

Certification in DSSS Telemetry and Auto Tracking System, COMIEC, Wah 

Army Master Weiner In Infonnall on Assurance, Military College of Signals, Rawalp*ndl 

Certified Secure Computer User, ECCounc4 

UN Military Observen Course, Centre for international Peace and StabiUt lslarnabad 

PROFESSIONAL Paldstan Erginnring Council, Pakistan 

MEMBERSHIPS The institute of Engineers, Pakistan 

Charted Institute of Loghtks and Transport, UK 

Project Management lnstlwte, USA 

AXECOS, Ilk 

INETERESTS Peadont Travelling, Bridge, Hunting 

REFER€NCCS Avadable on request 

CasnSea1 



Personal Into 

DOD: 10ih August 1987 
• eligion: Islam 

Marital Status: Married 
Membership / Reg. No.: A• 
6243 
rather Name: Waheed Azam 
Butt 

HOD (Accounts & FinancL)& Member ICMAP 

(SAP 31, QUICK BOOKS, ER11) 
An hperienced Accounts and Finance pçrson with a demonstrated history 
of working experience of 10 years 1n the Manufacturing and Trading 
industry. Skilled in Financial Managemert, FP&A, Budgeting, Cost Controls, 

Accounting Cycle, Taxation Laws, and DeEision Making. 

Contact Experience 

 

   

   

03/2022 to Present 

1400 (Accounts & Flnance}—The Punjab Club Lahore, Pakistan. 
The Punjab Club was established in 1884 and was exclusively used by 
British and Europeans. The club was transferred to Pakistan In 1962. It 
Is private social club that has elected members consisting of high 
ranking civil, leading industrialists, entrepreneurs and executives. 

• Responsible for overall accounts, finance and taxation matters. 

• Annual Budget, costing, insurance, Provident Fund management. 

• Managing investment Portfolio with Banks. 
04/2020 to 02/2022 

Group Cr0: 
1. Slraj Din Energy (Pvt.) Ltd. (FMCG), Lahore, Pakistan 
2- Solargy (PVt.) Ltd. 
3- Qarafi Batterler. 

Siraj Din Energy (Pvt.) Ltd & Solargy (Pvt.) Ltd. deal in retail and 
wholesale of commercial batteries (i.e., AGS, OSAKA, EXIDE, 
PHOENIX, TREET, BRIDGE POWER, MILLXI) for UPS, Autos and Solar 
Panels System. it has distribution network all over Pakistan. 

• I am responsible for all financial planning, financial analysis, 
drafting financial Strategy, Cash Flow tracking & Taxation. 

• Finalization of Annual/Periodic Financial Statements and Audited 
accounts From external auditors. 

• (nsuring proper accounting practices, book keeping, Internal 
audit, claim audit, financial audit; and other MIS reports. 

• ComparatIve statements analysis and presenting reports to CEO. 
• Preparing financial budgets, financial models for decision 

making. 
• Compliance of business processes and finding ways of 

improvements. 
• Supervision of All Taxation maters vith coordination of consultant. 
• Supervision of All S(CP, PM & IRK riling. 

12/20 14 to 03/2020 
Manager Accounts Element (Pvtj Ltd4 Lahore, Pakistan 
Elmetec (Electrical & Mechanical Technologies) Nt. Ltd, . ctures 
11 1W DIstributIon Transformers fron¼ 10 KVA to .fW" '' per 
WAPDA specifications and all other dpacitjes up t QØ& fl. In 

Phone: 

+92 322 4332430 

E•MaII: 

Skype ID: 

hoaIb.butt3Z 

Address: 
House no 5, street no.4, 
Boston Colony, Qainchi Stop 
Ferozepur 
Road Lahore Cantt. Pakistan, 

Skill Highlights 

• Microsoft office (Word, 
Excel, PowerPoint) 

• Peachtree Accounting 
• Typing Speed 40 wpm 
• SAP 61, QUICK BOOKS. (1W 



2007 
2007 

addition to that, it also manufactws medium and low voltage 
swltchgear incorporating Vacuum Clrcu)t Breakers, Oil Circuit Breakers 
and Load Break Switches, Low & vIedIum Voltage Instrument 
Transformers. It has annual turnover nj. (12 bIOS, 

• Preparation of Financial Statements (Monthly, Quarterly, & 
Annual) 

• Fixed Assets Management (Recording, Revaluation and Disposal 
of Assets). Liaison with External Auditor for annual audit of 
financlals. 

• Bank & GL Reconciliation Statement;, AP, AR, Sales and 
Purchase invoices, Internal Management Reporting. 

• Compliance with FBR Notices (Rtle 44(4)1161(M) Monitoring) 
• Notice u/s 161, Notice u/s 122 (Assessment), Notice u/s 177 

Audit (Information and Evidence with supporting documents) 
• Compliance with Sales Tax Audit. Supervision of Leasing of 

Assets. 
• Costing Imported Materials. 
• Bili Discounting and other Supervision of financing activities 

with banks 
02/2012 to 11/2014 

Account Officer• Rupail Group, tahore, Pakistan 
• Preparation of all kind of vouchers, GRN, costing of Imported 

Materials. 
• Audit of Stores and Spares. 
• Conducting Monthly Stock taking. 
• Compilations of General Entries lo accounts. 

Education 
2012 

CMA (Cost & Management Accountant) 
ICMAP — institute of Cost & Management Accountants of Pakistan 
Financial & Managerial, Accounting, Auditing, Companies Law & Financial 
Reporting 

2007 
B. Com  (IT) (Bachelor of Commerce) 
University of the Punjab, tahore, Pakistan 
Financial Accounting, Cost Accounting and Taxation 

2005 
i.Com  (Commerce) 
RISE, Lahore, Pakistan 
Accounting, B. Math and Commerce. 

2003 
Matric (Science) 
RISE, Lahore, Pakistan 
Math, Physics, Rio, and Chemistry 

Certifications 

MS Office Diploma (6month) NAVTIC program 
Typing Certificate 





4 ecution and 
technical 

Engr. Imran Khan 
Electrical Engineer 

PROFESSIONAL BACKGROUND 

Foundation Solar Engery Private Limited. 

Projects Manager since I 5 March 2022. 

Sky ElectricPrivate Limited 

Project Engineer l august 2018 till 13th  march 2022. 

KEY EXPERTISE 

332876332 

hn)cdincom/nilepr lmran kbosa t'b61a189/  

nity in the field of 
ifl Operation & Maintenance, 

& Commissioning and 
vable (Solar) Project Executions in 
lable organization. 

Project Management 
• Execution of Megawatt Level Renewable energy projects. 
• Microsoft project 
• Ability of Team Management, Implementation, Project Planning, 

Project Pricing, Time Management, Problem Solving, Negotiation 
Skills, Managing Vendors, Defining Project RFP's, Conducting 
Technical Surveys and Dealing with Clients. 
Testing and inspection 

• Done SAT and FAT's for MV panels (short circuit test, high 
voltage test, earth fault test) and transformers (turn ratio test, 
insulation resistance test, no load losses and full load losses tests). 

• Cables and conductor's tests (high pot, megger & continuity test). 
• Reviewing the engineering design changes and resolving quality 

related problems associated with the design. 
• Reviewing manufacture drawings. 

Maintenance and trouble shooting 
• Planning and effective preventive maintenance schedules of 

various machineries and instruments to increase machine up time 
and equipment reliability. 

• Troubleshooting of the fault using engineering logic and testing. 
• Routine inspections and monitoring of working equipment's. 
• Preparing R&D based data to check the performance of motors, 

generators and transformers. 
• Overhead and underground cable laying. 

WORK EXPERIENCE 

Projects Manager (Permanent/Fulitime) 

EPC renewable energy (solar) projects upto 
commissioning from initial surveys to the vendor 
evaluations. 



n Solar Service Ce 
Ilation and Manufa' 
nodule 

Scheduling 
g of material r 
hg vendors 
:ement Reportir 
ig with the cliei 

Core responsibilities: Leading overall execution activities of the project. 

1. Making RFQ's for the Project and Leading site surveys along with 
sub-contractors. 

2. Prepare cost estimations for the different scopes of the project. 
3. Prepared project implementation plans, helping draft man in 

design documents. 
4. Managing vendors and ensuring of onsite implementation as per 

design. 
5. Leading technical meetings and taking approval of design from 

client. 
6. Reporting to the higher management regarding daily progress. 
7. Assisting HOD in technical evaluations of the subcontractor's and 

costing negotiations. 
8. Keeping record of line item and required ones. 
9. Lead installation and testing of 3IOOKVA Transformers, Central 

Inverter installation, hot and cold commissioning, DC 
terminations and MV cable laying, MV terminations 6.3KV at 
ABB/Schneider MV Switch Gears. 

On-going Projects:  

7.5 MW: Fauji Cement Company Pvt ltd DG Khan. 

5.5 MW: Beacon implex Faisalabad. 

1MW: Fauji Akber Portia Marine Port Qasim Karachi. 

Projects 

6 MW: Raflian Maize Product co. Mehran Plant Kotri. 

11.25 MW: (Fauji Cement Company Limited Nizampur) 

surveyed,designed, prepared project implementation plan and system 
layout, lead execution activities including mechanical, civil and electricaL 
carried outtesting and commissioning of the site 

8.8MW: Solar Plant at Askari Cement Company Limited. 

1MW: Solar Power Plant at Ashraf sugar Mill Bahawalpur, designed and 
executed 
500KW or below: Solar Power Plant in south Punjab flour mills and 
cotton industries, designed and executed. 



Nationality: Pakistan 

MarltatStatus: married 

:.BaChClOflOtSCLénceiiflL: 
EkctrlSEuginieg  

h&SecondarySckool 
CerdIicate 

Secondar)4School-
Ceitflcite 

(1S1atrkUlitiofl).. 

Institute Name 

Islamia University of Bahawalpur 

Muslim College science and technology, Multan 

Shaheen Froce Public School Muzaffargarh. 

Completion date 

20 14--20 18 

2012--2014 

2010-- 2012 

Project Engineer (Permanent/Full time) 

Sky electric Pvt Limited 
(56 months) 1' august 2018 to 14th  march 2022 
Operation and maintenance of residential system in South Punjab and 
based at Multan office. Leading the project execution team and complete 
the targets within the stipulated time frame. 

Core Responsibilities: 

I. Meeting client before work execution & formulation of SOW 
document. 

2. Inspect residential/industrial facilities and analyze electrical data 
3. BOQ verification, Procurement and Team Administration for 

residential/SME sites 
4. Compile estimates for technical and material requirements for 

project development 

5. Suggest process and technical design changes to improve 
performance and efficiency. 

6. Monitor project progress, compliance with design specificaticm. a-ui 
safety standards. 

7. Create work schedules and adjust as needed to meet project 
deadlines. 

8. System Commissioning and handovering the project to client. 

EDUCATION 



Lt Col (Retd) Sibtain Naseer 
S iddiqui, PMP®, P.E, MIE(Pak) 

Program Manager, Civil Engineer 
9 House No 107, Street No 7, Safari Valley tisman D Block Phase 8 Bahria 
Town Rawalpindi, Pakistan 

+923365369331 
Email: sibtain.naseerl @gmaiLcom 
Linkedin: www.linkedin.com/in/sibtain-naseer-siddiqui-6262551  Sb 
Sex: Male I  Date of birth 2111211983 I Nationality Pakistani 

tn 

With 17+ years of experience as a General Manager/ Program/ Project! Construction Manager and 
Civil Engineer, I possess the expertise and skills necessary to lead effectively. I am dedicated to optimizing 
operations, minimizing costs, and drivingorganizational efficiency, reflecting my commitment in achieving 
success. Safety is of paramount importance to me, and I maintain an unwavering focus on ensuring the 
well-being of all personnel involved in construction activities. Throughout my career, I have built a solid 
reputation for making independent decisions and exercising sound judgment, resulting in positive 
contributions to company performance. By consistently applying my problem-solving abilities and leadershio 
acumen, I have been able to drive the overall success of the organizations I have worked with. 

Work History 

Frontier Works Organization, Rawalpindi 

Program Manager Operations 

Frontier Works Organization is today's most versatile and vibrant construction firm of 
Pakistan, was established on 31 October 1966. I was employed as Program Manager tc 
oversee different projects executed by FWO. 

Responsibilities and Achievements: 
• Managed operations of Headquarters Frontier Works Organization 
• Oversaw construction and maintenance of Motorways by concerned Project Manage s 

as per scope, schedule and cost. 
• Coordinated with all project managers for timely completion of projects. 
• Collaborated with contractors, suppliers, and other stakeholders to meet project 

requirements and specifications 
• Conducted rates verification and analysis of contracts, ensuring compliance with Iccal 

market standards. 
• Conducted constructability analysis of contracts, identifying discrepancies and providing 

actionable recommendations for successful project execution in coordination with 
project managers. 

• Collaborated with on-site teams to assess and improve designs based on site-specific 
conditions, optimizing project outcomes.  

10-2024- 
Current 



• Facilitated effective communication with local vendors, contractors, and material 
suppliers to ensure timely project execution and delivery. 

• Conducted comprehensive risk assessments for projects and implemented! enforced 
safety procedures to minimize risks and ensure a safe working environment. 

06-2020- 
09-2024 

10— 2017 
06-2020 

Ministry Of Defence Kohat & FATA 

Program! General Manager 

Responsibilities and Achievements: 
• Oversaw the construction of 2 x schools with a capacity to accommodate 500 students 

along with associated facilities, ensuring a conducive learning environment. 
• Managed construction of a multi-sports complex, providing state-of-the-art facilities for 

various sports. 
• Oversaw construction of Rehabilitation Projects (including WASH activities) for erstwhile 

FATA worth over Rs 6 Billion. 
• Managed construction of more than 50 RCC bunkers! structures. 
• Successfully completed construction of ammunition dumps! depots, military equipment 

storage sheds and multi-storey accommodation. 
• Oversaw the fencing of 230 km perimeter to secure Pak-Afghan Border, enhancing 

safety and security measures. 
• Oversaw all phases of construction, ensuring adherence to safety protocols, quality 

standards, and project specifications. 
• Implemented strategies for efficient workflow, productivity, and fostering a positive 

work environment. 
• Currently supervising a team of 300 individuals, managing their day-to-day activities, 

performance, and ensuring effective teamwork.  
Military Engineering Services, Rawalpindi and Islamabad 

Project Manager 

Military Engineering Services are providing construction services to Pakistan Army, Air force 
and Navy, dealing public funds of approximately 350 million dollars annually. I have 
managed two Military Garrisons being Project Manager. 

Responsibilities and Achievements: 
• Successfully completed projects worth over Rs 7 Billion, delivering quality outcomes 

within specified budgets and timelines. 
• Supervised the construction of over 150 km of flexible pavement and 15 km of rigid 

pavement, ensuring adherence to quality standards. 
• Construction and installation of sewerage disposal system for the residents. 
• Planning, awarding and execution of more than 500 contracts and ensuring 

engineering standards and practices to be followed at all stages. 
• Actively involved in design ! contracting phase to mitigate the design and contract 

issues thus avoiding any financial effects and litigation. 
• Utilized multi-tasking skills to optimize project completion time and increase efficiency. 
• Defining different Standard Operation Procedures for optimum utilization of 

resources,mitigating risk and ensuring safety procedures at all levels. 
• Construction of different colonies (complete community development) with  



10- 2015 
10- 2017 

more than 72 x Basement + Ground + 9 Floors accommodation flats, more than 
60 x Ground + 3 Floors accommodation flats, 8 x bungalows, and maintenance 
of accommodation facilities. 

• Managed construction of more than 80 multi-storey buildings, ammunition depots, 
military equipment storage sheds and underground RCC structures. 

• Supervised construction of pre-fabricated steel structures, including warehouses, 
storage sheds, and industrial buildings. 

• Construction of New Artillery Mess Rawalpindi Cantonment with cost of over $12 
Million and construction of 30 x VIP Guest Rooms! Hotels (Multi Storey Buildings) and 
allied facilities. 

• Oversaw construction of simulator buildings for Air Defense Systems. 
• Successfully executed water supply schemes and sewerage infrastructure for 

different colonies! projects. 
• Oversaw all phases of construction, ensuring adherence to safety protocols, quality 

standards, and project specifications. 
• Implemented strategies for efficient workflow, productivity, and fostering a positive work 

environment. 
• Successful completion of projects overseeing all aspects from excavation to finai 

finishes. 
• Organized and led a staff of 700 employees, managing their day-to-day activities, 

performance, and ensuring effective teamwork.  
Frontier Works Organization, Panjgur, Nag & Gidder 

Project Manager 

Frontier Works Organization is today's most versatile and vibrant construction firm of 
Pakistan, was established on 31 October 1966. I was employed as Project Manager on 
different projects executed by FWO. 

Responsibilities and Achievements: 
• Managed construction and maintenance of 154 km stretch of CPEC National highway 

N-85 (Panjgur-Nag -Pishuk) overseeing a budgetof Rs 1.5 Billion. 
• Construction/ maintenance of 102 x Concrete Culverts and 3 x Concrete Bridges alol:, 

the route (Panjgur-Nag-Pishuk), conducting inspections, repairs, and preventive 
maintenance to ensure their structural integrity and safety. 

• Managed construction and maintenance of 78 km stretch of CPEC National highway N-
85 (Surab-Gidar-kalgali), overseeing a budgetof Rs 1 Billion. 

• Construction! maintenance of 55 x Concrete Culverts and 1 x Concrete Bridge along 
the route (Surab-Gidar-Kalgali), conducting inspections, repairs, and preventive 
maintenance to ensure their structural integrity and safety. 

• Construction of camps! infrastructure at Nag, Gidar and Surab ensuring efficient and 
timely completion of the project. 

• Oversaw the fencing of 3 km perimeter to secure different camps, enhancing safety anJ 
security measures. 

• Installation! Construction, operation and maintenance of 3 x Crush Plants and 2 x 
Asphalt Plants. 

• Collaborated with a team of engineers and technicians to address any related 
issues effectively and ensured adherence to quality standards and timelines. 
coordinating with construction teams and suppliers. 

• Collaborated with contractors, suppliers, and other stakehoiders to meet project  

  



     

   

requirements and specifications. 
• Managed the projects from planning to execution, coordinating with users, 

contractors, suppliers,and local authorities. 
• Conducted rates verification and analysis of contracts, ensuring compliance with local 

market standards. 
• Conducted constructability analysis of contracts, identifying discrepancies and providing 

actionable recommendations for successful project execution. 
• Reviewed designs, bill of quantities, and rate analysis provided by consultants, ensuring 

accuracy and adherence to project requirements. 
• Collaborated with on-site teams to assess and improve designs based on site-specific 

conditions, optimizing project outcomes. 
• Facilitated effective communication with local vendors, contractors, and material 

suppliers to ensure timely project execution and delivery. 
• Prepared weekly, monthly, and quarterly reports and returns, providing accurate 

updates on project progress and key performance indicators. Presented findings and 
project updates to higher Headquarters. 

• Conducted comprehensive risk assessments for projects and implemented/ enforced 
safety procedures to minimize risks and ensure a safe working environment. 

• Collaborated with local authorities and community leaders to address the social impact 
of projects, considering the needs and concerns of the local population. 

• Maintained approximately 200 km tracks, ensuring smooth operations and safety for 
transportation purposes. 

• Actively involved in WASH activities for the camps and developed a sewerage disposal 
scheme for 1800 troops at Nag, Gidar and Surab, promoting proper waste management 
and sanitation practices. 

• Constructed two helipads for emergency evacuations, ensuring safe and efficient 
landing and takeoff for helicopter operations. 

• Organized and led a staff of approx. 900 employees, ensuring efficient workflow, 
productivity and effective project execution. 

• Implemented regular inspections and scheduled maintenance activities to address 
any issues promptly. 

• Collaborated with local authorities and community leaders to address the social impac.L 
of the projects, considering the needs and concerns of the local population. 

• Implemented initiatives to promote community involvement and foster positive 
relationships between the orqanization and the community.  

 

    

    

    

    

I 

   



National Logistics Cell, Pearl NLC Qatar 

Project Manager 

I have served in the Middle East/ Gull with Qatar Branch of National Logistics Cell 
(Pearl NLC). The main rolefor my employment was infrastructure development and 
maintenance. 

Responsibilities and Achievements: 
• Construction of Pearl NLC Staff and labor camp/ infrastructure at Ash-Shahaniyah. 

ensuring efficient and timely completion of the project. Oversaw the erection of 
prefabricated accommodations, providing comfortable and functional living spaces for 
personnel. 

• Collaborated with contractors, suppliers, and other stakeholders to meet project 
requirements and specifications. 

• Successfully completed earthworks and miscellaneous infrastructure of Ras Laffan 
Hospital. 

• Successfully completed earthworks/ infrastructure development for Al-Matar Metro 
Station. 

• Successfully completed earthworks/ miscellaneous works of NOH (Orbital Highway) 
including dumping management and reuse of excavated material economizing cut and 
fill. 

• Implemented regular inspections and scheduled maintenance activities to address 
any issues promptly. 

• Collaborated with a team of engineers and technicians to address any related 
issues effectively. 

• Managed the project from planning to execution, coordinating with users, contractors, 
suppliers,and local authorities. 

• Ensured adherence to quality/ safety standards and timelines, coordinating with 
construction teams and suppliers.  

11 -2013 
10- 2015 



Ministry Of Defence, Sialkot, FATA / NMD, Shinkiari 06-2009 
10- 2013 

Site Engineer 

Responsibilities and Achievements: 
• Led the construction of Shopping Complex ex 15 Division, 15 x Posts and Upgradation/ 

rehabilitation of Army Public School valued at Rs 300 Million. 
• Managed construction of Perimeter Wall and fencing of Sialkot Cantonment to secure 

the garrison enhancing safety and security measures. 
• Construction of 17 x Watch Towers/ Posts along perimeter of Sialkot Garrison 
• Construction! Maintenance of 10Km of track ensuring smooth operations and safety for 

security, maintenance and transportation purposes along perimeter of Sialkot Garrison. 
• Constructed two helipads ensuring safe and efficient landing and takeoff for helicopter 

operations. 
• Rehabilitation/ upgradation of 70 x soldiers houses in Sialkot Garrison 
• Planning and preparation of Demolition of 3 x Bridges around Sialkot area 
• Organized and led a staff of 350 individuals 
• Managed local contractors and served as the site engineer for the construction of the 

college, ensuring adherence to project specifications and timelines. 
• Identified and mitigated risk and safety issues at the construction site, implementing 

measures to ensure the well-being of workers and project success. 
• Construction of Improvised Pedestrian Bridge at Jandola to facilitate the locals in theft 

movement across the river 
• Launching! construction and maintenance of Compact 200 Bridge to open the traffic fcr 

locals in Sararogha, South Waziristan 
• Construction! maintenance of 950 Lightening Conductors for Camps! Posts in Soutn 

Waziristan 
• Led emergency response efforts for flood in South Waziristan, utilizing boats and 

OBMs to rescue affected individuals. 
• Construction of Basketball Court and Uplift/ Re-Construction of Main Entrance Gate in 

Junior Leadership Academy, Shinkiari. 

Frontier Works Organization, Jhal Magsi, Karachi and Coastal Highway 

Site Engineer 

Frontier Works Organization is today's most versatile and vibrant construction firm of 
Pakistan, was established on 31 October1966. I was employed as site manager on dftferent 
projects executed by FWO. 

Responsibilities and Achievements: 
• Managed construction and maintenance of a 64 km stretch of Motorway M-3 

(Shandadkot-Qubo Saeed Khan-Kachi Pull- Barija), overseeing a budget of Rs 900 
Million. 

• Construction! maintenance of 74 x Concrete Culverts and 1 x Bridge along the route, 
conducting inspections,repairs, and preventive maintenance to ensure their structural 
integrity and safety. 

• Managed the project from planning to execution, coordinating with users, contractors, 
suppliers,and local authorities. 

• Conducted rates verification and analysis of contracts, ensurinq compliance with local 

04 - 2007 
06-2009 



market standards. 
• Conducted constructability analysis of contracts, identifying discrepancies and providing 

actionable recommendations for successful project execution. 
• Reviewed designs, bill of quantities, and rate analysis provided by consultants, ensuring 

accuracy and adherence to project requirements. 
• Collaborated with on-site teams to assess and improve designs based on site-specific 

conditions, optimizing project outcomes. 
• Facilitated effective communication with local vendors, contractors, and materia 

suppliers to ensure timely project execution and delivery. 
• Prepared weekly, monthly, and quarterly reports and returns, providing accurate 

updates on project progress and key performance indicators. Presented findings and 
project updates to higher Headquarters. 

• Conducted comprehensive risk assessments for projects and implemented! enforced 
safety procedures to minimize risks and ensure a safe working environment. 

• Maintained 21 km tracks, ensuring smooth operations and safety for transportation 
purposes. 

• Oversaw the fencing of 18 km perimeter to secure different camps, enhancing safety 
and security measures. 

• Organized the emergency evacuation of flood victims from Jhal Magsi, ensuring their 
safety and well-being. 

• Actively involved in WASH activities by managing construction and provision of 12 x 
water filtration plants, construction and installation of sewerage disposal plant for the 
local communities. 

• Established camps for 8000 flood victims, providing basic necessities and support 
challenging circumstances. 

• Constructed three helipads for emergency evacuations, ensuring safe and efficient 
landing and takeoff for helicopter operations. 

• Managed maintenance of a 230 km stretch of Makran Coastal Highway N-i 0 (Liari-
Buzzi Top-Ormara) damaged during floods. 

• Managed demolition of Shershah Bridge Karachi in record 1 Week in coordination with 
technical teams opening the route for local populace 

• Supervision and management of camp/ offices temporarily established for Shershah 
Bridge Demolition 

• Developed a sewerage disposal scheme for 1800 troops, promoting proper waste 
management and sanitation practices. 

• Organized and led a staff of 350 employees, ensuring efficient workflow, productivity. 
and effective project execution.  



Education 

12— 2002 
06 — 2006 

Bachelor of Science: Civil Engineering 

National University of Science and Technology - 
Islamabad 

Skills 

• Constructability analysis • Cost estimation • Preparation of Bill of Quantities 

• Quality control and assurance • Contract and tender documents • Risk Management 

• Sustainable construction • Team leader • Communication with different 
tiers 

• Strategic planning and 
execution 

• Process improvements • Project/ Construction 
management 

• Multinational and Gulf • Financial Management • Negotiation 
Experience 

 Software 

Primavera P6, J I RA, ETABS, SAFE, Revit. Microsoft Office 

Certifications & Licences 

• WES (World Education Services) Verified Civil Engineer 
• PMP®, Certified Project Management Professional 
• Professional Engineer (P.E)/ Member Pakistan Engineering Council 
• Member PMI 
• MIE(Pak) 
• ISO 45001: Occupational Health & Safety management system (tidemy) 
• ISO 31000: Risk Manager Training (Udemy) 
• Operational Risk Management Professional Masterclass (Udemy) 
• IOSH Managing Safely 
• OSHA 30 Hours 
• HABC Fire Safety At Work 
• HABC Risk Assessment 
• HABC First Aid At Work 



Languages 

• English (Fluent) 
• French (Niveau-B1) 
• Urdu (Fluent) 



Syed Waqar All 

~923024168716 I wataralien  2 -ii iLc  m 

S U \'i \i AR V 

An Electrical Engineer with almost 8 years of experience in the field of Renewable Energy (Solar PV). Proven success in 

the aspects of the project performance; including management of the contracts, costing and interfaces with project 

stakeholders, as well as safety of personnel and equipment. Seeking an opportunity to lead and manage a team of 

engineers to design and build renewable energy systems that make a positive impact on the environment. 

Sppclaitlpv Utility Projects Construction, Project origination, Project initiation, Project planning, Project execution and 
control, Construction management, Solar Asset Management, High Voltage, good understanding of Utility interfaces, 

 

ACADrMW CREDI NTIAI S 

 

BSc Electrical Engineering University of Engineering & Technology, Lahore (UET Lahore) j  2012 -2016 
CGPA 3.206/4.00 

Major Courses: Power System Analysis, High Voltage, Power System Protections, Renewable Energy, Power electronics. 

NI L I N 'FR II 1 

Ministry of Defense Production (NRTC Energies (Pvt.) Ltd) (May-2023 - Present) Head of Department (Design) 

Job Summary 

Responsible for leading the solar design team & Planning, overseeing the design and engineering of solar energy systems, and ensuring 
the successful execution of solar projects. This role involves strategic planning, technical expertise, project management, and team 
leadership. 

Key Performance Areas 

• Lead, mentor, and manage a team of solar design engineers. 
• Provide technical guidance and support to team members. 
• Manage the solar design department's project portfolio. 
• Collaborate with project managers to ensure seamless project execution. 
• Monitor project timelines, budgets, and quality standards. 
• Identify and mitigate design-related risks. 
• Oversee the design and engineering of solar PV systems, including rooftop and ground-mounted installations. 
• Ensure that designs meet client requirements, Industry standards, and regulatory compliance. 
• Optimize solar panel layouts for maximum energy generation and efficiency. 
• Review and approve design drawings, calculations, and specifications. 
• Interface with clients to understand project requirements and expectations. 
• Address client inquiries and concerns regarding the design phase. 
• Ensure all designs adhere to local, state, and national regulations and building codes. 
• Obtain necessary permits and approvals for solar projects. 



Prism Energy (InfraCo Asia — Singapore, PIDG, lAD) I (July-iou — Present) I Manager Projects 

Job summary 

Responsible for overseeing and managing all aspects of solar energy projects from conception to completion. This role involves prcject 
planning, execution, team leadership, client interaction, and ensuring projects are delivered on time, within budget, and to the highest 
quality standards. 

Key Performance Areas 

i. Project Origination 
• Development of Project Proposals 
• Evaluation of Project Proposals 

ii. Project InitIation and PlannIng 
• Technical Due Diligence 
• IEE/ElAAssessment 
• Risk Assessment 

HI. Project Construction and Control 
• Establishment of the project team 
• Coordination and management of project team 
• Efficient management of resources ensuring deliverables are achieved on time. 
• Support negotiations with Suppliers and Contractors 
• Ensure successful completion of the execution phase, and delivery to the Operation & Maintenance division. 
• Ensure accurate and continuous reporting of project progress to top management, key stakeholders and the SPy. 
• Ensure effective contracts management of suppliers and service providers during execution. 
• Identify contract breaches and manage project risks. 

lv. Project Closeout 
• Manage administration and close out of contracts. 
• Ensure the Sub-EPC adherence to project processes and procedures. 
• Prepare contract change notices, monitor contract performance, including the reporting and status of the Project. 

Prism Energy (lnfraCo Asia - Singapore, PIDC, lAD) I (July-uoio - June ion) I Senior Design Engineer 

Key Performance Areas 

• Feasibility studies of projects under development. 
• Energy Production Assessment (EPA) of pre-construction projects. 
• Solar technology review and assessment of site suitability of solar plant equipment. 
• Assessment of Balance of Plant (civil and electrical infrastructure). 
• Assessment grid connection and Power Purchase Agreements (PPA). 
• Due dIlIgence activity includes data analysis, documentation review and risk analysis. 
• Technical analysis of construction and operation contracts. 
• Develop proposals for work, including budgets, appropriate contractual terms, and undertaking negotiations on scope ape 

price with customers. 
• Construction monitoring to assess construction progress and control the quality of the work. 
• Construction contracts, project quality plans. 
• Work on multiple projects, managing own time to meet deadlines. 



Four Brothers Energy (Nov.2019 -July 2021)1  Senior Design Engineer 

Key Performance Areas 

• Experience of Large-scale systems and plant designs (up to 50 Mw) on the basis of Solar PPA, Lease and EPC model. 
• Conceptualization of the design and necessary engineering calculations and simulations using computer software i.e., 

PVsyst. 
• Performing site visits and measuring sites with proper layout drawings. 
• Provide accurate design, generation, and production of PV projects designs for electrical engineering aspects needed for 

the project. 
• Perform detailed energy production modeling calculations. 
• Generation of preliminary layouts on Helioscope, sketch up, Auto Cad. 
• Maintain design requirements, knowledge of codes and standards, design procedures, methods, and process, improve 

the efficiency of project development and project selection process. 
• Generation of Project Bill of Quantity for electrical, mechanical, and civil scope of works. 
• Prepares product reports by collecting, analyzing, and summarizing information and trends. 
• Following up with Utilities formalities and applications required for the project development. 
• Tender's documentation preparations and attending meetings with project teams and follow up. 

Guangdong Dynavolt Renewable Technology I (Nov.2018 - Nov 2019)1  Project Engineer 

Guangdong Dynavoit Renewable Technology I (Nov.2016 - Nov.2018) I Design Engineer 

MAJOR PROJECTS UNDERTAKEN 

A. UTILITY PROJECTS: 

i. i68 MW Solar Power Project July2020- November 2020 Vietnam. 

2. 50 MW Solar Power Project I July 2022 - March 2023 Pakistan. 

3. DABS 20MW On Grid Solar Solution Dec 2018-Jan 2019 AfghanIstan 

4. MM-IAN 20MW On Grid Solar Solution June 2015 - Sep 2016 Iran 

B. C & I PROJECTS (Power Purchase Agreements): 

5. 1500 kW Solar Power Project Power Purchase Agreement (PPA) I May2023- Present Pakistan 

6. 926 kW Solar Power Project Power Purchase Agreement (PPA) I August 2023- Present Pakistan 

7. 1200kW Solar Power Project Power Purchase Agreement (PPA) I May 2022- September 2022 Pakistan 

8. 1850 kW Solar Power Project Power Purchase Agreement (PPA) Nov 2021 - April 2022 Pakistan 

9. 2000 kW Solar Power Project Power Purchase Agreement (PPA) Nov 2021 - April 2022 Pakistan 

10. 942 kW Solar Power Project Power Purchase Agreement (PPA) Nov 2020 - April 2021 Pakistan 

ii. UET I MW Solar Power Project Power Purchase Agreement (PPA) Nov 2020- April 2021 PakIstan 



C. C & I PROJECTS (EPC): 

12. 1.5 MW Solar Power Project EPC May 2023- September 2023 I Pakistan. 
13. 1 MW Solar Power Project j  EPC March zoiS — September 2018 Pakistan. 

14. ADS - PMlC Pre-qualification Document for Solar Home Solutions May 2019- July 2019 Pakistan. 

PROFESSIONAl & ACADEMIC ACHiEVEMENTS 

• Cot achievement award on management of project construction of more than 10 MW Solar projects during March 2021 - April 2022. 
• 3rd position in Final year project- "Remote Monitoring of Distribution Transformer with Remote Access". 
• Cot Merit Scholarships at University and Intermediate levels. 

TECHNICAL SKILLS 

• ftware (Simuiation/Layoutjceneratlon Studies) 

Auto-Cad PV-syst, SAM (NREL), Helioscope, Sketchup, K? Base, PVCad MATLAB, Power World Simulation 

Report writing 

Office Microsoft word, Latex 

Tralnings & Courses 

Courses I PMP  I In Progress 

Courses I project Management and Quality Control by lAD Singapore. 

Training HSES — infraCo Asia Singapore quality Management Certification 

Training j Pakistan Solar Quality Passport — Total Energies 

Courses Online Training Webinars by PV magazine and NABCEP 

PERSONAL INFORMATION 

-Founder and Vice President of Project "SMILE" 

ducation Ambassador at "The Citizen Foundation" 

Book reading on History, PV magazine, Technology advancements globally. 

REFERENCES 
To be provided on demand 



Sr. 

No..ID 

Employee 
.:. I 

Employee 

.•.Name.. 
:.DesIgnetion..... :EdUCatlOiiaLQUallflCatlonH 

1 100001 Jawad Anjum CEO MBA! BE(CS Engineer) 

2 100016 Lain ul abideen Project Engineer BS Electrical Engineering 

3 100018 Ahmed Mujeeb A.M Sales BSC(Electrical) 

4 100028 Adnan Raza Technician B.A and Electronic Diploma 

5 100031 Syed WaqarAli Senior Manager Design B.Sc Electrical Engineering 

6 100059 Musa Ali Site Engineer BSC (ELECTRICAL) 
7 100061 Fatima Syeda Asst. Sales Manager BSc(electrical) 

8 100067 Israr Ahmad Technician dae- civil 

9 100081 M. Nasir Technician(resi) DAE-electrical 

10 100091 Farhan Ahmad AM - Ops BS Electrical Technology 
11 100094 Jibrail Khalid Senior Sales Manager BSC(Electrical) 

12 100099 lmran Khosa Manager Operations-C&l BSE-EE 

13 100106 Tanzeel Ur Rehman Site Engineer BSC (ELECTRICAL) 

14 100108 Hassan Bhatti Business Development Off BSC(Electrical) 

15 100112 Asmar lftikhar Solution& Proposal Design BSC. ENGINEER 
16 100117 Rehan Mahmood Alv General Manager PGD(LSCM) 

17 100097 Maryam Tariq Project Coordinator MS Environmental Engineer 

18 100121 Muhammad Iqbal Civil Supervisor DAE 

19 100122 Muhammad Shakir Project Engineer BSC Electrical 

20 100123 Ali Rahman Site Engineer DAE CIVIL 

21 100124 Sibtain Naseer Senior Manager - Projects BE Civil Engineer 

22 100126 Daniyal Khalid Assistant Sales Manager BS Electrical Engineering 

23 100127 Muhammad Ansar Business Development Off PHD (Energy) 

24 100128 Muhammad Umar Rc Mnager Design MSc (Renewable) 



ESSA (Environmental and Social Soundness Assessment) 

Introduction: 

Extensive fossil fuel consumption in almost all human activities has led to some undesirable 

phenomena such as atmospheric and environmental pollution, which have not been 

experienced before in known human history. Consequently, global warming, greenhouse 

effect, climate change, ozone layer depletion, and acid rain terminologies started to appear in 

the literature frequently. Since 1970, it has been understood scientifically by experiments and 

researches that these phenomena are closely related to fossil fuel use because they emit 

greenhouse gases such as carbon dioxide (CO2) and methane (CH4), which hinder the tong-

wave terrestrial radiation escape into space, and, consequently, the earth troposphere becomes 

warmer. In order to avoid further impacts of these phenomena, the two concentrative 

alternatives are either to improve the fossil fuel quality with reductions in their harmful 

emissions into the atmosphere or, more significantly, to replace fossil fuel usage as much as 

possible with environmentally friendly, clean, and renewable energy sources. Among these 

sources, solar energy comes at the top of the list due to its abundance and more even distribution 

in nature than any other renewable energy type, such as wind, geothermal, hydro, wave, and 

tidal energies. Solar energy technologies are essential components of a sustainable energy 

future. Energy from fossil fuels may be inexpensive and assurances may have been given of 

the plentiful supplies of petroleum and other fossil fuels, but these fuels are finite in nature and 

a major source of greenhouse gas emissions. 

Objective: 

Pakistan is located in the Sunny Belt and can take advantage of its ideal situation for utilization 

of solar energy. The country's potential for solar generation is beyond doubt as it has high solar 

irradiation and enough space for installation of generation system those are ideal for PV and 

other solar energy applications. Villages and other areas which are away from grid or 

distribution system of utilities can also benefit from solar power generation which will also 

save the extra cost of laying the system and the losses. Every day, for example, the country 

receives an average of about 19 Mega Joules per square meter of solar energy Pakistan being 

in the Sun Belt is ideally located to take advantage of solarenergy technologies. This energy 

source is widely distributed and abundantly available in the country. The mean global 

irradiation falling on horizontal surface is about 200-250 watt per sq.m in a day, This amounts 

to about 2500- 3000 sun shine hours and 1.9-2.3 MWh per sq. meter in a year. It has an average 

daily global isolation of 19 to 20 Mi/sq. meter per day with annual mean sunshine durati 



8 to 8.5 hours (6-7hrs in cold and 10-12 hrs. in hot season) and these values are among the 

highest in the world. 

For daily global radiation up to 23MJ/m2, 24(80%) consecutive days are available in this area 

for solar energy. Such conditions are idea! for solar thermal applications. Pakistan receives 

about 15 .5x 1014 kwh of solar irradiance each year with most regions receiving approximately 

8 to 10 sunlight hours per day. The installed capacity of solar photovoltaic power is estimated 

to be 1600 GW per year, providing approximately 3.5 PWh of electricity (a figure 

approximately 41 times that of current power generation in the country). To summarize, the 

sun shines for 250-300 days per years in Pakistan with average sunshine hours of 8- 10 per day. 

This gives huge amount of energy to be used for electricity generation by solar photovoltaic 

and solar thermal power plants. 

Environment Assessment: 

The Lahore and Okara project will be executed on within the premises of Purchaser, and the 

Applicant has carried out a detailed environment assessment of the site in preparation of the 

Solar PV Plant. The assessment of the Project has been considered for both positive and 

negative effects. The proposed photovoltaic Power Project has been located as per international 

guidelines. Adoption of green power generation with no emission and effluent discharge with 

have least impact on the ambient environment and on the host community. 

The importance of the sustainable development concept has increased in the whole world. As 

a result, some new regulations enforce that all development projects should be compatible with 

the environmental criterions. An environmental impact assessment should be carried out to 

make sure that projects are compatible with the environmental criterions. Environmental 

Impact Assessment (EIA) can be defined as a process of environmental management, planning, 

and decision-making with a purpose of keeping and improving the quality of the environment. 

The main goal is to develop environmentally friendly industrialization. With this kind of 

environmentally friendly industrialization, "sustainable development" can be a possibility in 

the future by keeping the usage/protection balance between economic development and the 

environmental protection. 

Every energy generation and transmission method affect the environment. Conven 

generating options can damage air, climate, water, land & wildlife, landscape as well a 

the levels of harmful radiation. PV technology is substantially safer offering a solution to 



environmental and social problems associated with fossil and nuclear fuels. Solar PV energy 

technology provides obvious environmental advantages in comparison to the conventional 

energy sources thus contributing to the sustainable development of human activities. Not 

counting the depletion of the exhausted natural resources, their main advantage is related to the 

reduced CO2 emissions and normally absence of any air emissions or waste products during 

their operations. 

The use of solar power has additional positive implications such as: 

• Reduction of the emissions of the greenhouse gases (mainly CO2, NOx) and prevention 

of toxic gas emissions (502, particulates) 

• Reduction of the required transmission lines of the electricity grids. 

Project Environmental Impacts & Mitigation Measure: 

This Section discusses the potential environmental impacts, assesses the significance, 

recommends mitigation measure to minimize the adverse effect and identifies the residual 

impacts associated with the proposed activities of the project during the construction and 

operation phase of the proposed project at the proposed site and of secondary actions like 

potable, raw water and waste water lines. Solar energy is a lot cleaner when compared with 

conventional energy sources. Solar energy systems have many significant advantages, like 

being cheaper and not producing any pollutants during operation, and being almost an infinite 

energy source when compared with fossil fuels. Nevertheless, solar energy systems have some 

certain negative impacts on the environment just like any other energy system. Some of these 

impacts will be summarized in this section. 

Identification of Potential Impacts: 

a) Discharge of Pollutants 

b) Visual Impacts 

c) Impact on Natural Resources 

d) Air Pollution 

e) Noise Intrusion 

f) Impact on Air 

g) Impact on Ground Water! Surface Water 

h) Impact on Solid Waste 



i) Impact on Soil 

j) Impact on Natural Resources 

Discharge of Pollutants: 

Solar cells do not emit any pollutants during their operations. But solar cell modules contain 

some toxic substances, and there is a potential risk of releasing these chemicals to the 

environment during a fire. Necessary precautions will be taken for emergency situations like 

fire. 

Visual Impacts: 

There will be some visual impacts depending on the type of the scheme and the surroundings 

of the solar cells. Especially for applications on the buildings, solar cells can be used as a 

cladding material that could be integrated into the building during the construction phase. Solar 

cell applications after the construction phase of the buildings might cause negative visual 

impacts. However, through proper planning the Applicant will minimize this impact. 

Impacts on Natural Resources: 

Despite being a benign energy system during operation, solar cells have some negative impacts 

on the environment during their production phase like many other systems. The energy needed 

for the production of solar energy systems is still produced in conventional methods today. 

Some toxic chemical substances used during the production phase are produced as a by-

product. However, the solar panels to be 

utilized for this project have been manufactured in China therefore, there is no direct impact 

on the designated vicinity. 

Air Pollution: 

Solar cells do not emit any substances to the air during operation. But there could be some 

emissions during manufacturing and transport. The emissions associated with the transport of 

the modules are insignificant when compared with the emissions associated with the 

manufacture, Transport emissions are 0.1-1% of the manufacturing emissions. 

Noise Intrusion: 



Solar cells do not make a noise during operation. But during the construction phase, there will 

be a little noise as usual in other construction activities. However, since the solar panels to be 

utilized for this project have been manufactured in China, this is not a risk for the designated 

vicinity. 

Impact on Air: 

There would be no hazardous emissions at site as well as during construction phase except 

Motor Vehicle and Crane. Moreover, there are no objectionable odors as well as alternation of 

air temperature. 

Impact on Ground Water! Surface Water: 

There would be no use of water during design phase except curing of civil pads during 

construction, which have no negative impact on environment. 

Impact on Solid Waste: 

It may only Create litter and trash waste which is recyclable and may be cleared from site after 

construction. Impact on Soil: No impacts as all installed systems are rooftop. 

Impact on Natural Resources: 

There won't be any increase in the rate of usage of any natural resource like any minerals, 

additional fuel other than vehicles. But there would be increase in the amount of usage of Paper 

for mapping, enlisting items etc. However, paper may be recycled by throwing it in ordinary 

dustbin, further maximum usage of electronic system e.g., emails will be done. 

Environment Assessment: 

a) Almost all conventional methods of energy generation have varying degrees of adverse 

environmental impact. These methods have far reached detrimental effects on the climate, air, 

water, land and wildlife of the adjacent vicinities. However, Solar PY energy technology 

provides significant environmental advantages in comparison 



to the conventional energy sources while contributing to the sustainable development of human 

activities. Besides slowing down the depletion of natural resources, the main environmental 

advantage is zero air emissions, waste production and eventual reduction in emissions of 

greenhouse gases (COx, NOx) and toxic gases (SOx). 

b) Solar power plants have zero fuel requirement and hence limit the depletion of natural 

resources, fossil fuels. Unlike conventional thermal power plants, no water consumption is 

required for cooling purposes. A very optimized quantity of water is occasionally used for plant 

maintenance / cleaning. As stated earlier, the proposed system of SO7p DC will offset 

approximately 607 tons of carbon dioxide annually. 

The Applicant has carried out environment assessment of the Site for installation of solar: 

Environment 

Parameters 

Level of 

Impact 

Reasons Mitigation 

Measures 

Air Impact Low Solar Energy 

Carbon Free 

No Emissions, 

however, during 

construction 

adequate measures 

to limit dust 

pollution will be 

taken. 

Water Low Plant will require a 

very low quantity of 

water for cleaning 

purpose only 

Specialized 

equipment that 

conserves water will 

be used to cleaning 

the PV modules. 

Land Low No Impact on 

Land 

The land being 

allocated for this 

facility is baren. 

Ecosystem Low No 

ecologically 

There is no 

significant 

vegetation cover 

within the selected 

sensitive area 

lies with in premises 

area, land is barre1 



Socio EcoSystem Low Total area identified 

for said project is 

adjacent to the plant 

premises and no 

acquisitions needed. 

Not Applicable 

No displacement 

will occur. 



510 PtSYsT 
PHOTOVOLTAIC SOFTWARE 

Version 7.3.11 

PVsyst - Simulation report 
Grid-Connected System 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 

No 3D scene defined, no shadings 
System power: 1001 kWp 

Lahore MES (CMH) - Pakistan 

Author 



Project: Lahore Mes (CM H) 

I Variant: New simulation variant 

73.94 % Produced Energy 1201970 kWh/year Specific production 1.201 kWh/kWp/year Pert Ratio PR 

Geographical SIte 
Lahore MES (CMH) 
Pakistan 

Situation Project settings 
Latitude 3154 'N Albedo 0.20 
Longitude 74.37 'E 
Altitude 210m 
Time zone UTCtS 

Near Shadings 
No Shadings 

User's needs 
Unlimited load (grid) .PV Field OrientatIon 

Fixed plane 
Tilt/Azimuth 26 / 0 

1726 units 
1001 kWp 

Inverters 
Nb. of units 
Pnom total 
Pnom ratio 

3 units 
900 kWac 

1.112 

System Information 
PV Array 
Nb. of modules 
Pnom total 

Project summary 

Meteo data 
Lahore MES (CMH) 
Meteonorm 8.1 (1996-2015), Sat=100% - Synthetic 

System summary 

Grid-Connected System No 3D scene defined, no shadings 
Simulation for year no 10 

Table of contents 

Results summary 

PVsyst V7.3.1 
VCO. Simulation date: 
08/01/24 10:37 
with v7.3.1 

Project and results summary  2 
General parameters, PV Array Characteristics. System losses  3 
Main results  
Loss diagram . 6 

Predef. graphs  7 

• PSO 
- P90 evaluation  

08/01/24 Page 2/6 



Serie Diode Loss 
Voltage drop 
Loss Fraction 

0.7 V 
0.1 % at STC 

08/01/24 Page 3/8 

Array losses 

Thermal Loss factor 
4,0 % Module temperature according to irradiance 

Uc (const) 29.0 W/m2K 
Uv (wind) 0.0 W/m2K/m/s 

Array Soiling Losses 
Loss Fraction 

LID - Light induced Degradation Module Quality Loss 
Loss Fraction 2.0 % Loss Fraction 

Module mis.'. • sses 
-0.4% Loss Fracti. • '¼ (iOp 2.0% at MPP 

26 / 0 °  

Models used 
Transposition Perez 
Diffuse Perez, Meteonomi 
circumsolar separate 

User's needs 
Unlimited load (grid) 

General parameters 

No 3D scene defined, no shadings 

Sheds configuration 
No 3D scene defined 

Near Shadings 
No Shadings 

Grid-Connected System 

PV Field Orientation 
Orientatlen 
Fixed piano 
TilVAzImuth 

Horizon 
Free Horizon 

PV Array Characteristics 

PV module 
Manufacturer 
Model 

(Original PVsyst database) 
Unit Nom. Power 
Number of PV modules 
Nominal (SIC) 

Array #1 - PV Array 
Number of PV modules 
Nominal (Sit) 
Modules 

At eperating cond. (50°C) 
Pmpp 
U mpp 
I mpp 

Array #2 - Sub-array #2 
Number of PV modules 
Nominal (STC) 

Modules 

At operating cond. (50°C) 
Pmpp 

mpp 
mpp 

Total PV power 
Nominal (STC) 
Total 

Module area 

inverter 
Manufacturer 
Model 

(Custom parameters definition) 
Unit Nom. Power 
Number of inverters 
Total power 

Number of inverters 
Total power 

Operating voltage 
Max. power ("30°C) 
Pnom ratio (DC:AC) 
No Power sharing between MPPTs 

Number of Inverters 
Total power 

Operating voltage 
Max. power ("30°C) 
Pnom ratio (DC:AC) 
No Power sharing between MPPTs 

Total Inverter power 
Total power 
Number of inverters 

Pnom ratio 
No Power sharing 

500-1500 V 
330 kWac 

1.00 

10 * MPPT 17% 1.7 units 

500 kWac 

8 • MPPT 17% 1.3 unit 

400 kWac 

500-1500 V 
330 kWac 
126 

Huawei Technologies 
SUN2000-33OKTL-H2 

300 kWac 

3 units 
900 kWac 

900 kWac 
3 units 

1.11 

CSI Solar 
CS7L-SBOMB-AG 1SOOV 

580 Wp 

1726 units 
1001 kWp 

868 units 
503 kWp 

31 Strings x 28 In series 

463 kWp 
854 V 
542 A 

858 units 
498 kWp 

33 Strings x 26 In series 

457 kWp 
793 V 
577 A 

1001 kWp 
1726 modules 
4885 m2  

Project: Lahore Mes (CMH) 

Variant: New simulation variant 

PVsyst VZ.3.1 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 



Alu2x3x150mni' 
Cm 

Inverter: SUN2000-330KTL-H2 
Wire section (2 mv.) 
Average wires length 

Unavailability of the system 
Time fraction 3.4 % 

12.4 days, 
3 perIods 

AuxilIaries loss 
Proportionnai to Power 
0.0 kW from Power thresh. 
Night aux. cons. 

5.0 W/kW 

500 W 

Global wiring resistance 
Loss Fraction 

10 mU 
1.5 %atSTC 

Array #1 - PV Array 
Global array res. 
Loss Fraction 

Array #2-Sub-array #2 
Global array res. 
Loss Fraction 

26 mU 23 mU 
1.5 % at STC 1.5 % at STC 

Array losses 

Strings Mismatch loss Module average degradation 
Loss Fraction 0.1 % Year no 10 

Loss factor 0.4 %/year 
Mismatch due to degradation 
Imp RMS dispersion 0.4 %/year 
Vmp RMS dispersion 0.4 %/year 

lAM loss factor 
incidence effect (lAM): User defined profile 

0.763 

80° 900 

0.000 

10° 20° 30' 400 50 60° 70° 
0.998 0.998 0.995 0.992 0.986 0.970 0.9 17 

DC wiring losses 

System losses 

AC wiring losses 

mv. output line up to MV transfo 
Inverter voltage 800 Vac tn 
Loss Fraction 0.08 % at STC 
inverter: SUN2000-330KTL-H2 

ire section (1 lnv.) Alu I x 3 x 240 mm' 
ires length 20 m 

MV line up to Injection 
MV Voltage 11 kV 
Wires Alu 3 x 120 mm' 
Length 100 m 
Loss Fraction 0.02 % at STC 

I 
PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 

   

AC losses in transformers 

MV transfo 
Medium voltage 
Transformer from Datasheets 
Nominal power 
Iron Loss (24/24 Connexlon) 
iron loss fraction 
Copper loss 
Copper loss fraction 
Coils equivalent resistance 

11 kV 

1250 kVA 
1.00 WA 
0.08 % of PNom 

20.00 kVA 
1.60 % at PNom 

3x 8.19 mU 
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I Lo: Colleciton Loss (PV.arrsy losses) 0,91 lcwlilkWp/day 

Lw System Loss (Invetlar. ...) 025 kWWkWp/dsy 

Vt: Prod - .rter output) 329 kWWkWp/day 

Main results 

System Production 
Produced Energy (P50)1201970 kWhiyear 
Produced Energy (P90)1103932 kWhiyear 

Produced Energy (P99)1024030 kWh/year 

Specific production (P50) 1201 kWhikWp/year Performance Ratio PR 73.94 % 
Produced Energy (P90) 1103 kWh/kWp/year 
Produced Energy (P99) 1023 kWh/k Wp/year 

7 

6 

*12  

0 

NormalIzed productions (per installed kWp) Performance Ratio PR 

z 

1,2 

1.1 

1-0 

0.9 

0-B 

0.7 

0.8 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 
Jan Feb Me, .4,,  May Jun Jut Aug Sep Oct Nov oec Jan Fee Mar May Jun Jul Aug Sep Oct ¼ov Dec 

Balances and main results 

GlobHor 

kWh/rn2  

DlffHor 

kWh/rn2  

T_Amb Giobinc 

kWh/rn2  

GlobEff 

kWh/rn' 

EArray 

kWh 

PR 

ratio 

January 69.8 43.8 11.97 89.2 84.1 75051 0.648 

February 91.5 47.0 16.08 112.8 106.6 93022 0.793 
March 130.8 77.5 22.10 145.7 137,2 117704 0.779 
AprIl 160.2 87.6 27.05 - 165.9 156.2 130724 0760 
May 176.0 99.4 33.10 171.5 161.5 132088 0.742 
June 169.5 102.6 33.05 160.2 150.7 124093 0.747 
July 160.6 102,3 31.57 153.2 144.1 119855 0.641 
August 151.4 95.3 30.79 151.6 142.7 116810 0.675 
September 141.5 71.5 29.07 154.5 145.6 121017 0.755 
October 115.7 69.5 26.00 135.2 127.6 107744 0.768 
iovember 76.5 52.0 19.07 93.4 88.0 76644 0.788 

December 68.5 41.9 13.92 90.7 85.5 75726 0.801 

Year 1511.9 890.5 24.52 1623.8 1529.9 1292479 0.739 

Legends 
GlobHor Global horizontal irradiation 
DiftHor Horizontal diffuse irradiation 

T_Arnb Ambient Temperature 

Globlnc Global incident in coll. plane 
GlobEff Effective Global. corr. for lAM and shadings 

EArray Effective energy at the output of the array 
PR Performance Ratio 

'ark  
PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 
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Loss diagram 

1512 kWh/rn2  

— +74% 

Global horizontal irradiation 

Global Incident In coil, plane 

' -1.86% AM factor on global 

  

'4.00% Soiling loss factor 

Effective irradiation on collectors 

PV conversion 

Array nominal energy (at STC effic.) 

-3.80% Module Degradation Loss (for year #10) 

-0.27% PV loss due to irradiance level 

'6.53% PV loss due to temperature 

0.43% Module quality loss 

1530 kWhlrn2 * 4885 m3  coil. 

efficiency at STC = 20.58% 

1538279 kWh 

-2.00% LiD SLight induced degradation 

-3.91% Mismatch loss, modules and strings 
(including 1.8% for degradation dispersion 

0.93% Ohmic wiring loss 

Array virtual energy at MPP 

-1.66% Inverter Loss during operation (efficiency) 

0.00% inverter Loss over nominal In'. power 

0.00% Inverter Loss due to max. input current 

0.00% Inverter Loss over nominal nv. voltage 

-0.01% lnverter Loss due to power threshold 

0.00% lnverter Loss due to voltage threshold 

-0.01% Night consumption 

Available Energy at Inverter Output 

-0.66% Auxiliaries (fans, other) 

-0.03% AC ohmic loss 

-1.24% Medium voltage transfo loss 

-0.01% MV line ohmic loss 

-3.55% System unavailability 

Energy injected Into grid 

1292479 kWh 

1270870 kWh 

1201970 kWh 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 

PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 
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Predef. graphs 

Daily Input/Output diagram 
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7 

-I- 

— Values from 01/01 to 12131 
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PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 
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100 200 300 400 500 600 700 800 

power injected into grid (kW] 
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P50 P90 - evaluation 

Simulation and parameters uncertainties 
PV module modelling/parameters 1.0 % 
inverter efficiency uncertainty 0.5% 
Soiling and mismatch uncertainties 1.0% 
Degradation uncertainty 1.0% 

Annual production probability 
Variability 76.5 MWh 
P50 1202.0 MWh 
P90 1103.9 MWh 
P99 1024.0 MWh 

Probability distribution 

6.1 % 

0.0% 

Meteo data 
Source Meteonorm 8.1 (1996-2015), SafrlOo% 
Kind Monthly averages 
Synthetic - Multi-year average 
Year-to-year varlability(Variance) 

Specified Deviation 
Climate change 

Global variability (meteo + system) 
Variability (Quadratic sum) 6.4 % 

PVsyst V73I 
VCO, Simulation date: 
08/01/24 10:37 
with v7.3.1 

P50 1202.0 MWh 
_Grid sirnul = 1202.0 MWh 

P90 1103.9 MWh 

P99 = 1024.0 MWh 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1100 1200 1300 

E_Grld system production MWh 
1400 1500 900 1000 

Project: Lahore Mes (CMH) 

Variant: New simulation variant 
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a' 
Ip: i(""  I l PHOTOVOLTAIC SOFTWARE 

Version 73.1J 

PVsyst - Simulation report 
Grid-Connected System 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

No 3D scene defined, no shadings 

System power: 501 kWp 

Lahore MES (MM Line) - Pakistan 

Author 



I' 
Project: MES Lahore (MM Line) 

Variant: New simulation variant t. 

T'.I.l.. ,'S .,an5ne I aisle ui %.ui itni ta 

Project and results summary  2 

General parameters, PV Array Characteristics, System losses  a 

Main results  5 

Loss diagram  6 

Predet graphs  
P50 - P90 evaluation  

864 units 
501 kWp 

inverters 
Nb. of units 
Pnom totai 
Pnom ratio 

2 units 
600 kWac 

0.835 

System information 
PV Array 
Nb. of modules 
Pnom total 

72.74 °/v Produced Energy 593959 kWh/year Specific productIon 1185 kWh/kWp/year Perf. Ratio PR 

Results summary 

Project summary 

Geographical Site Situation Project settings 
Lahore MES (MM Line) LatItude 31.51 °N Albedo 0.20 
Pakistan Longitude 74.36 °E 

Altitude 207 in 
Time zone UTC+5 

Meteo data 
Lahore MES (MM Line) 
Meteonorm 8.1 (1996-2015). Sat=100% - Synthetic 

System summary 

Grid-Connected System No 3D scene defined, no shadings 
Simulation for year no 10 

PV Field Orientation Near Shadings Use?s needs 
Fixed plane No Shadings Unlimited load (grid) 
Tilt/Azimuth 26 / 0' 

PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:48 
with v7.3.1 
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70' 60' 50° 40° 30° 20° 10' 

0.9 17 0.970 0.986 0.995 0.996 0.992 0.998 

Io 
PVsyst VT.3.1 
VCO, Simulation date: 
08/01/24 10:48 
with v7.3.1 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

   

General parameters 

Grid-Connected System No 3D scene defined, no shadings 

PV Field Orientation 
Orientation Sheds configuration 
Fixed plane No 3D scene defined 
Tilt/AzImuth 26 / 0' 

Horizon Near Shadings 
Free Horizon No Shadings 

Models used 
Transposition Perez 
Diffuse Perez, Meteonorm 
Circumsolar separate 

User's needs 
Unlimited load (grid) 

PV Array Characteristics 

PV module inverter 
Manufacturer CSI Solar Manufacturer Huawei Technologies 

• Model CS7L-580MB-AG 1500V Model SUN2000-33OKTL-H2 
(Original PVsyst database) (Custom parameters definition) 

Unit Nom. Power 580 Wp Unit Nom. Power 300 kWac 
Number of PV modules 864 units Number of inverters 2 units 
Nominal (STC) 501 kWp Total power 600 lcWac 
Modules 32 Strings x 27 In series Operating voltage 500-1500 V 
At operating cond. (50'C) Max. power ("30°C) 330 kWac 
Pmpp 460 kWp Pnom ratio (DC:AC) 0.84 
U mpp 823 V Power sharing within this Inverter 
impp 559A 

Total PV power Total inverter power 
Nominal (STC) 501 kWp Total power 600 kWac 
Total 864 modules Number of inverters 2 units 
Module area 2445 m2 Pnom ratio 0.84 

Array losses 

Array Soiling Losses Thermal Loss factor DC wiring losses 
Loss Fraction 4.0 % Module temperature according to lrradiance Global array res. 24 mfl 

Uc (const) 29.0 W/iWK Loss Fraction 1.5 % at STO 
Uv (wind) 0.0 W/m2K/m/s 

Serie Diode Loss 
Voltage drop 
Loss Fraction  

0.7 V 
0.1 %atSTC 

LID - Light Induced Degradation Module Quality Loss 
Loss Fraction 2.0 % Loss Fraction -0.4 % 

Module mismatch losses Strings Mismatch loss Module average degradation 
Loss Fraction 2.0 % at MPP Loss Fraction 0.1 % Year no 10 

Loss factor 0.4 %/year 
Mismatch due to degradation 
Imp RMS dispersion 0,4 %/year 
Vmp RMS dispersion 0.4 %/year 

lAM loss fac or 
Incidence effec (lAM): User defined profile 
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PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:45 
with v7.3.1 
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Variant: New simulation variant 

   

System losses 

Unavailability of the system 
Time fraction 3.4 % 

12.4 days, 
3 periods 

Auxiliaries loss 
Proportionnal to Power 
0.0 kW from Power thresh. 
Night aux. cons. 

 

5.0 W/kW 

500 W 

   

AC wiring losses 

mv. output line up to MV transfo 
Inverter voltage 800 Vac In 

Loss Fraction 0.10 % at SIC 
Inverter: SUN2000-330K1L-H2 
Wire section (2 lnv.) Alu 2 ,c 3 x 240 mm2  
Average wires iength 20 m 

MV line up to Injection 
MV Voltage II kV 
Wires Alu 3 x 95 mm2  
Length loom 
Loss Fraction 0.01 % at STC 

AC losses in transformers 

MV transfo 
Medium voltage 11 kV 
Transformer from Datasheets 
Nominal power 630 WA 
iron Loss (24/24 connexion) 1.00 kVA 
Iron loss fraction 0.16 %ofPNom 
Copper loss 20.00 kVA 
Copper loss fraction 3.17% at PNom 
Coils equivalent resistance 3 x 32.25 mO 
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Main results 

System Production 
Produced Energy (P50) 593959 kWh/year 

Produced Energy (P90) 556330 kWhlyear 
Produced Energy (P99) 525662 kwh/year 

Specific production (P50) 1185 kWhlkWp/year Performance Ratio PR 7274 % 
Produced Energy (P90) 1110 kWh/kWp/year 
Produced Energy (P99) 1049 kWh/kWp/year 

Normalized productions (per installed kWp) Performance Ratio PR 
7 

6 

0I 
Jan Feb Mar pr May Jun Jol Aug Sep Oct Nov Dec 

z 

U Lc: collection Loss (PV-arey usses) 0.92 kWNkWp/day 
Ls: System Loss (Inverter, ...) 0.3 kaWp/dsy 
'Er: Prod weller output) 3.25 lMlVVp/day 

Balances and main results 

GlobHor 

kWh/rn2  

DiffHor 

kWWm° 

T_Amb 

t 

Globlnc 

kWhim2  

GlobEff 

kWh/rn3  

EArray 

kWh 

E_Grid j PR 

kWh ratio 
January 69.8 43.7 11.86 89.2 84.1 37531 28331 0.634 
February 92.3 46.7 16.09 114.0 107.7 46962 44484 . 0.779 
March 131.6 77.3 22.10 146.8 138.3 59265 56348 0.766 
April 161.0 87.3 27.05 166.8 157.0 65711 62574 0.749 
May 176.7 96.9 32.91 170.8 160.7 65704 62568 0.731 
June 169.5 100.5 32.80 160.2 150.8 61926 58956 0.735 
July 160.5 102.3 31.45 152.3 143.1 59594 56715 0.743 
August 151.5 96.0 30.72 151.7 142.8 59496 48077 0.633 
September 141.8 76.6 29.06 154.1 145,1 60591 57635 0.746 
October 116.4 68.0 25.94 136.8 129.1 54502 45298 0.661 
1ovember 77.4 49.9 19.09 96.0 90.5 39361 37144 0.772 

December 68.6 41.9 13.95 90.9 85.7 38037 35830 0.786 

Year 1517.1 887.0 24.46 1629.4 1535.0 648681 593959 0.727 

Legends 
GlobHor Global horizontal irradiation EAn'ay Effective energy at the output of the array 
DifiHor Horizontal diffuse irradiation E_Guid Energy injected into grid 
T_Amb Ambient Temperature PR Performance Ratio 
Globlnc Global incident in coil, plane 
GlobEff Effective Global, corr. for JAM and shadings 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:48 
with v7.3.1 
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PVsyst V7.3.1 
VCO, Simulation date: 
08/01/24 10:48 
with v7.3.1 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

   

1517 kWh/ma 

Loss diagram 

— +74% 

Global horizontal irradiation 

Global incident in call, plane 

1535 kWh/rn' • 2445 m2  coil. 

efficiency at STC = 20.58% 

772638 kWh 

'4 -1.87% AM factor on global 

-4.00% Soiling loss factor 

Effective irradiation on collectors 

PV conversion 

Array nominal energy (at SIC effic.) 

-3.80% Module Degradation Loss (for year #10) 

-0.27% PV loss due to irradiance level 

-6.47% PV loss due to temperature 

+0.43% Module quality loss 

-2.00% LID - Light induced degradation 

-4.00% Mismatch loss, modules and strings 
(including 1.9% for degradation dispersion 

648681 kWh 

637660 kWh 

593959 kWh 

0.98% Ohmic wiring loss 

Array virtual energy at MPP 

-1.69% Inverter Loss during operation (efficiency) 

0.00% Inverter Loss over nominal in'.'. power 

0.00% inverter Loss due to max. input current 

0.00% Inverter Loss over nominal nv. voltage 

0.00% Inverter Loss due to power threshold 

0.00% Inverter Loss due to voltage threshold 

-0.01% Night consumption 

AvaIlable Energy at Inverter Output 

-0.84% Auxiliaries (fans, other) 

-0.04% AC ohmic loss 

-2.46% Medium voltage transfo loss 

-0.01% MV line ohmic loss 

-3.64% System unavailability 

Energy Injected Into grid 
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PVsyst VT.3.1 
VCO, Simulation date: 
08101/24 10:48 
with v7.3.1 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

7 2 3 4 5 
Global incident in coil, plane [kWh/m2/day] 

Predef. graphs 

Daily Input/Output diagram 

System Output Power Distribution 
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P50 - P90 evaluation 

Meteo data 
Source Meteonorm 8.1 (1996-2015), Sat=100% 
Kind Monthly averages 
Synthetic - Multi-year average 

Year-to-year variability(Varlance) 4.6 % 
Specified Deviatien 
Climate change 0.0% 

Simulation and parameters uncertainties 
PV module modeltlng/parameters 1.0 % 
Inverter efficiency uncertainty 0.5 % 
Soiling and mismatch uncertainties 1.0% 
Degradation uncertainty 1.0% 

Global variability (metso + system) Annual production probability 
Variability (Quadratic sum) 4.9 % Variability 

P50 
P90 

P99 

Probability distribution 

29.3 MWh 
594.0 MWh 

556.3 MWh 
525.7 MWh 

0.25 
B 
0, 

0,20 

0.15 

0.10 

0.05 

0.00 
500 520 540 560 580 600 620 

E_Grld system production MWh 

0.45 

0.40 

0.35 

0.30 

.50 

P50 = 594.0 MWh 
Grid simul = 594.0 MWh 

P90 = 556.3 MWh 

99 = 525.7 MWh 
I . I 

640 660 680 

Project: MES Lahore (MM Line) 

Variant: New simulation variant 

PVsyst W.31 
VCO, Simulation date: 
08/01/24 10:48 
with v7.3.1 
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Sub Sta 
- MES CF) 

Cantt 
Grid 

Shumi Rd 
Hussain 

Shah Flats 

Hussain Shah Line 

Hulls 

off,scly 

Grid Sup 

Feeder 

Transformer 

I I 

Proposed Solar 1 MW — CMH Feeder from Cantt Grid 

Sanctioned Ld 

3 nos 

4 nos 

50 nos 

12635Kw 



Aziz Short/Rd 

Sup Rd -2 

Feeder 

Old 

A&ram 301/86 

Line WE, C/ia Win do 

mite 

W.4)II1.E 

From 
Ghazi 
Grid 

Az/s Shorn 

Rd Bungalow 

Shomi 

Rd 

Flats 

Allot, Din Road 

CMA Feeder 

Abid MaleS Rd 

2 nos 
From 
Cantt 

Grid 

Grid Sup 

Transformer 

Sanctioned Ld 

2 nos 

33 1105 

500 Kw 

New Akron, 

1/nd Flats 

Proposed Solar 0.5 MW — Akram Line - CMA Feeder from Cantt Grid 



Feeder 

Transformer 

Sanctioned Ld 

2 nos 

58 nos 

1918 Kw 

JcoS/ slth 

Flats 

JCOS/ sldr IPS Cantt 
Flats Grid 

SML Qtrs NML 
Qtrs 

•0 

ax 
Stadium ' 

Shorni Rd 

CavGr FL4'O 
8ungalot._. Mess 

Yawns 
Line 

EType. 

/Visar Cly 

l Noor 

Mess 

Sentiar Rd 

Wallington 
mall Grid 

2 nos Tufnil Rd 

Proposed Solar 0.5 MW — MM Line — Nisar dy Feeder from Cantt Grid 



1 no Grid Sup 

feeder 

Transformer 

Sanctioned Id 

1 no 

76 nos 

2690 Kw 

Proposed Solar 0.5 MW — MSG — Mehfoozpura Feeder from Ghazi Grid 



Capacity and Degradation Factor (3.5MW) 

Sr. No 
Description 

CMH Lahore Okara MM Lines Akrarn Lines MSG 
1Mw 1MW 500kw 500kw 500kw 

1 

Total Installed Capacity of the 

Generation Facility/Solar Power 

Plant! Ground Mount Solar 
1,000 1,000 500 500 500 

2 

Average Sun Hour Availability/ 

Day (Irradiation on Inclined 

Surface) 
5 - 5.5 Hrs 5 - 5.5 Hrs 5- 5.5 Hrs 5 - 5.5 Hrs - 5.5 Hrs 

3 No. of days per year 365 365 365 365 365 

4 

Annual generating capacity of 

Generation Facility/Solar Power 

Plant! Ground Mount Solar (As 

Per Simulation) (MW) 

1,391.4 1,391.4 695.7 695.7 695.7 

5 

Total expected generation of the 

Generation Facility/Solar Power 

Planti Ground Mount Solar during 

the twenty-five (25) years term of 

this license (MW) with Degradation Factor 

28,524 28,629 14,088 14,175 14,227 

7 

Net Capacity Factor of 

Generation Facility/Solar Power 

Plant! Ground Mount Solar 
15.86 15.90 15.76 15.80 15.82 

8 Degradation Factor after 25 years 18.00 17.70 i.00 18,50 18.20 
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EXECUTIVE SUMMARY 

This report provides the documentation of an assessment that has been performed for the 

interconnection of a 999kW Solar PV Power Generation project at Combined Military Hospital 

(CMH) distribution system at 11kV project of "Military Engineering Services" (MES). The project 

will be a Grid tied 999kW Solar PV based system connected with the power network of CMI-!. The 

'999kw CMI-! solar PV Power Generation project' is located at CMH, Cantt, Lahore, Punjab, Pakistan. 

The integration of solar power generation at the CMH premises necessitates a comprehensive system 

study analysis to ensure optimal operation of the electrical network. CMH currently receives a single 

point supply from LESCO with a sanctioned load of 4.6MW. The introduction of solar power 

generation will influence the flow of electricity within the premises, impacting both consumption and 

injection dynamics. 

The existing setup includes transformers, switchgear, and distribution panels to distribute electricity 

throughout the premises. The sanctioned load of 4.6MW is the maximum load that can be dra\vn from 

LESCO's grid. 

The entire solar generation within the CMH premises will be consumed internally without exporting 

any power to the grid. To ensure the safe and efficient integration of solar power, a load flow study is 

required to analyze the impact of this interconnection on the existing electrical network. This study 

will assist in obtaining solar generation concurrence and ensuring compliance with relevant technical 

and regulatory requirements. 

The analyses have been carried out in following scenarios; 

• Without 999kW CMH solar PV system with sanctioned load in service. 

• With 999kW CMI-! solar PV system with sanctioned load in service. 

Steady state power flow assessment has been performed using the network data of CMH. Power flow 

study was conducted without Solar Project with sanctioned load in service to analyze the magnitude 

and phase angles of bus voltages, line loadings and power flows under steady-state conditions. Power 

flow analysis was also conducted with sanctioned load in service after the interconnection of the Solar 

project with the CMH distribution system. The power flow results for the system intact shows that 

the power flows on all the CMH transmission and distribution line branches are within their normal 

,\ES (p 
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line loading limit. There is no capacity constraint in terms of power flow or voltage ratings within the 

study area. 

This systems study is a critical step in obtaining solar generation concurrence for CMH. By ensuring 

the stability and reliability of the electrical system, the study facilitates seamless solar power integration 

while maintaining compliance with CMII and regulatory requirements. 

Based on the study results, it is concluded that proposed generation interconnection assessment for 

999kW CMH solar PY Power Generation project meets the NEPRA grid code planning criteria. 

S 

S 
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1 INTRODUCTION 

1.1 Project Description 

This report provides the documentation of an assessment that has been performed by ARCO Energy 

in response to a request made by Combined Military Hospital (CMH) ("Project Owner" or "P0") for 

the interconnection of a 999kWp Solar PV Power Generation project ("Project") to the CMH power 

System at 11kv. 

The '999kw CMH solar PV Power Generation project' is located at CMH, Cantt, Lahote, Punjab, 

Pakistan. Figure 1.1 shows Google site map of the project. 

Figure 1.1: Google Site Map of the Solar PV Power Generation Project. 

3 
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1.2 Interconnection Arrangement 

CMH aims to integrate solar power generation into its existing electrical infrastructure. CMH currently 

receives a single-point power supply from LESCO with a sanctioned load of 4.6MW. The entire solar 

generation within the CMH premises will be consumed internally without exporting any power to the 

grid. The objective of the analyses is to evaluate the impact of the solar power plant on the CMH 

transmission and distribution system. 

1.3 Objective of System Study Analysis 

The primary objectives of the load flow study are: 

• To evaluate the impact of solar power injection on the voltage levels and power distribution 

within CMH premises. 

• To determine the changes in power flow patterns resulting from the integration of solar 

generation. 

• To ensure that the existing electrical infrastructure can support the additional solar power 

without causing instability or operational issues. 

• To verify compliance with regulatory requirements for solar power interconnection and 

obtain concurrence for solar generation. 

1.4 Study Components 

999kW solar PV system is modelled into the CMH distribution system by ARGO Energy. Technical 

analysis includes: 

i) Data gathering and modelling 

ii) Steady state analysis 

iii) Conclusion 

The above scope of work involved in the technical analysis has been carried to demonstrate that 

connection assessment of this PV system meets the National Electric Power Regulatory Authority 

(NEPRA) distribution code. 

The analyses have been carried out in following scenarios; 

• Without 999kW CMH solar PV system with sanctioned load in service. 

• With 999kW GMH solar PV system with sanctioned load in service. 

4 
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This report documents the results of the steady state analyses. The principal objective of these analyses 

is to evaluate the impact of 999kW solar PV system to the distribution system of CMH and vice versa. 



2 STUDY METHODOLOGY 

2.1 Study Criteria 

The study has been carried out based on the National Electric Power Regulatory Authority (NEPRA) 

Grid Code planning criteria. Key parameters and their corresponding limits have been summarized in 

table below. 

Parameter Range 

Voltage Level 
Normal Condition 

±5 % p.0 at 132kV and below 
+8%,-5% p.0 at 220kVand above 

Contingency ±10 % p.0 

T/Line Loading 
Capacity 

Normal Condition 100% 

Contingency 100% 

Frequency 

Nominal 50 Hz 

Normal Variation 49.8 Hz - 50.2 Hz 

Contingency Band 49.4 Hz - 50.5 Hz 

Power Factor 
Lagging 0.95 

Leading 0.95 

2.2 Steady State Analysis 

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant on 

distribution system facilities under steady-state conditions. It involves two distinct analyses: line 

loading analysis and voltage analysis. Power flow solutions using the PSS/E® program (Version 33.4 

has been performed. 

A "study area" was defined to represent the areas of interest within CMH. 

2.2.1 System Intact Analysis 

The incremental impact of the project on substations and transmission line loading under normal 

conditions was evaluated by comparing transmission and distribution system power flows through 

different scenarios for the project. 

2.2.2 Transmission Line Loading Analysis 

11kV and 0.4kV rated transmission and distribution facilities in the study area have been monitored 

for line loadings. 
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2.2.3 Voltage Analysis 

Voltages at buses inside the study area have been monitored for possible for voltage violations in 

accordance with NEPRA Grid Code guidelines. 
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3 STEADY STATE ANALYSIS 

3.1 Model Development 

Project specific data was provided by the plant owner and it has been compiled and presented in 

Annexure-A. The steady state model of the power plant is presented in table below: 

Generator 

No. of Collector Units 1 

Generation size of each 

collector (kVA) 
841 

Active Power of each 
collector Pgen. (k' 

799 

Power Factor 0.95 lagging, 0.95 leading 

Qmin, Qmax (kVAR) - 0.2626, 0.2626 

Rated Frequency 50 Hz 

Generation Voltage 440V 

Xsource 

Generation Step Up Transformer 

No of Transformer 1 

WA Capacity of each 
GSU 

1250 

% Reactance 5 °/o 

CMH 

Sanctioned Load (LESCO) 4600 kW 

S eady state power flow assessment has been performed using the network data of CMH. 

3.2 Power Flow Assessment Without CMII PP and with Sanctioned Load In 

Service 

Power flow study without CMH solar and with sanctioned load in service, was conducted to analyze 

the magnitude and phase angles of bus voltages, line loadings and power flows undec steady-state 

conditions. 

The result of this power flow analysis is in Annexure-B. 
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3.2.1 Base Year 2025: Peak Loading Summer with Sanctioned Load in Service 

Power flow analysis has been performed on the peak loading summer Qune) 2025 case of CMH 

network. This base case included a detailed representation of the CMH transmission and distribution 

system in the study area. 

The steady state results, depicts that the power flows on all the CMH distribution line branches are 

within their normal loading limits. There is no capacity constraint in terms of load flow or voltage 

ratings around the study area. Result of the power flow analysis is attached in Figure B-i. 

3.3 Power Flow Assessment with CMH PP 

Power flo'v study of CMII solar project was conducted with sanctioned load (in service and out o  

service) to determine the reliability impact of the 999kW CMII solar project on the CMH distribution 

system. This includes the performance of load flow analysis to identify any facility overload or voltage 

condition that violates the NEPRA planning criteria. Any such violation that is either directly 

attributable to this project or for which it will have a shared responsibility is included in this report. 

The results of the project power flow analysis are plotted in Annexure-B. 

3.3.i Base Year 2025: Peak Loading Summer with Sanctioned Load In Service 

A base case has been developed with sanctioned load in service at CMII solar for peak loading summer 

(June) 2025 that allow us to judge the impact of CML-! solar project on the CMII network. 

Project power flow analysis has been performed after the connection of the project with the CMII 

distribution system. This includes the detailed representation of the power plant. 

The steady state result, with sanctioned load in service at Civil-i solar depicts that the power flows on 

all the transmission line branches are within their normal loading limits. There is no capacity constraint 

in terms of load flow or voltage ratings around the study area. 

Result of the power flow analysis is attached in Figure B-2. 

The results of the project bus voltages analysis are attached in Annexure-C. 

3.4 Conclusion 

Steady state power flow assessment has been performed. Power flow study was conducted without 

solar Project with sanctioned load in service to analyze the magnitude and phase angles of bus voltages, 

line loadings and power flows under steady-state conditions. Power flow analysis was also conducted 
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with sanctioned load in service after the interconnection of the Solar project with the CMH 

distribution system. The power flow results for the system intact shows that the power flows on all 

the CMH distribution line branches are within their normal line loading limit. There is no capacity 

constraint in terms of power flow or voltage ratings within the study area. 



4 CONCLUSION 

4.1 Steady State Assessment 

Steady state power flow assessment has been performed. Power flow study was conducted without 

CMI-! solar with sanctioned load in service, to analyze the magnitude and phase angles of bus voltages, 

line loadings, and power flows under steady-state conditions. Power flow analysis was also conducted 

with CMH solar and with sanctioned load in service with CMJ-1 distribution system. Power flow results 

showed that the power flows on all the CMH distribution branches are within their normal loading 

limit. There is no capacity constraint in terms of power flow or voltage ratings within the study area. 

The steady state results found no capacity constraint in terms of power flow and voltage ranges. 

Hence, it is concluded that based on the study results the Interconnection 
Assessment for 999kW CMH solar PV system with CMH Transmission and 

Distribution Network, meets the NEPRA grid code planning criteria. 
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Figure 1.1: Google Site Map of the Solar PV Power Generation Project. 



Annexure-A-2 

Power Plant Data 
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Max. Efficiency 
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Supported 
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Detection (SCLD) 
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Smart Self-cleaning 
Fan (SSCF) 
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Smart String Inverter 
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SUN2000-330K1L-H 1 

Technical Specifications 

Max. Efficiency 

European Efficiency 

Max. Input Voltage 

Number of MPP Trackers 

Max. Current per MPPT 

Max. Short Circuit Current per MPPT 

Max. PV inputs per MPPT 

Start Voltage 

MPPT Operating Voltage Range 

Nominal Input Voitage 

Nominal AC Active Power 

Max. ACApparent Power 

Max. AC Active Power (cos4=1) 

Nominal Output Voltage 

Rated AC Grid Frequency 

Nominal Output Current 

Max. Output Current 

Adjustable Power Factor Range 

Total Harmonic Distortion 

Smart String-Level Dlsconnector(SSLD) 

Anti-islanding Protection 

AC Overcurrent Protection 

DC Reverse-polarity Protection 

PV-array String Fault Monitoring 

DC Surge Arrester 

AC Surge Arrester 

DC Insulation Resistance Detection 

AC Grounding Fault Protection 

Efficiency 

99.0% 

~988% 

Input 

1,500 V 

6 

65 A 

115 A 

4/5/5/4/5/S 

550 V 

SOOV'I,SOOV 

1.080 V 

Output 

300,000 W 

330,000 VA 

330,000W 

800 V. 3W + PE 

5OHz/6OHz 

2 16.6 A 

238.2 A 

0.8 LG ... 0.8 LD 

<1% 

Protection 

Yes 

Yes 

Yes 

Yes 

Yes 

Type II 

Type II 

Yes 

Yes 

Residual Current Monitoring Unit Yes 

Communication 

Display LED Indicators, WLAN + APP 

USB Yes 

MBUS Yes 

R5485 Yes 

Dimensions (Wx H x D) 1,048x732x 395mm 

Weight (with mounting plate) flU kg 

Operating Temperature Range -25 °C - GO "C 

Cooling Method Smart Air Cooling 

Max. Operating Altitude without Derating 4,000 m (13,123 ft.) 

Relative Humidity 0 100% 

AC Connector Waterproof Connector + OT/DT Terminal 

Protection Degree P 66 

Topology Transformerless 



Hi-MO 
Explorer 

LR5-72HTH 

560"575 M 

6 

• Suitable for distributed projects 

• Excellent outdoor power generation performance 

• High module quality ensures long-term reliability 

15-year Warranty for 
Materials and Processing 

25-year Warranty br Extra 
Linear Power Output 

Complete System and 

Product Certifications 

IEC 61215, IEC 61130, 1JL61130 

509001:2015: ISO Quality Management System 

15014001: 2015: ISO Environment Management System 

5045001: 2018: Occupational Health and Safety 

IEC62941: Guideline for module design qualification and type approval 

LONGI 



6 Hi-MO LR5-72HTH 560-575M 

22.3% O.4O'% 

Cell Orientation 144 16X24) 

Junction Box P68, three diodes 

Output Cable 
4mm2  +400 -200mm/± 1400mm 

length can be customized 

Testing Condition STC HOC SIC NOCT SIC NOCT SIC NOd 

Maximum Power lPmaa 560 418 575 430 565 422 570 426 

43.61 39.19 43.16 39.93 Voltage at Maximum Power WmpM 43.46 39.66 43.91 40.0? 

12.96 10.61 13.03 10.67 Current at Maximum Power (Imp/A) 12.89 10.55 13.10 10,12 

Module Efflciency(%f 21.7 21.9 22.6 22.3 

54 00 Pa Front Side Maximum Static Loading 

0-3% Rear Side Maximum Static Loading 2400Pa Power Output Tolerance 

Additional Value 

25-Year Power Wananty 

Mechanical Parameters 

Glass Single glass, 3.2mm coated tempered glass 

Frame Anodized aluminum alloy frame 

Weight 27.5kg 

Dimension 22182<11342<35mm 

Packaging 3lpcs per pallet / lsspcs per 20' GP / 620pcs per4O' HC 

Electricatcharacteristics slc:AM1.s 1000W/rn2  25t 

Module Type lJ5-72H114-SEOM 

NOCT:AM1.5 800W/rn2  20t lrn/s TeunityIocPma±fl 

LZ-mml-SGSM LRS-ThlTh-5104 LIS72HTWS7SM 

S
Open  Circuit Voltage CVocM 

Short Circuit Current (Isc/A) 

51.61 48.46 

13.94 11.26 

51.76 48.60 51.91 48.74 

34.01 11.31 14.01 51.36 

52.06 48.88 

14.14 11.42 

Operating Parameters 
Operational Temperature -40'C - 8YC 

Mechanical Loading 

c 

400 

'c, 

I 

0 

unit,: mm 

Tolerence, - 
Length: ±2mm 
watt: ±2mm 

4 

Temperature Coefficient of Pmax 

Temperature Ratings (STC) 

Fire Rating 
iL type lor2 

ICC ClassC 

+0.050%PC 

4230%fC 

Temperature Coefficient of 1K 

Temperature Coefficient at Voc 

25mm Hailstone at the speed of 23m/s Hailstone Test 

No.8369 Shangyuan Road, Xian Economic And 
Technological Development Zone, Xian, Shaanxl, China. 

Web: ni.longi.com  LONGI 

vocandlscTolerance ±3% 

Maximum System Voltage DC1SOOV (IEC/IJL) 

Maximum Series Fuse Rating 25A 

Nominal OperatingCell Temperature 45±2'C 

Protection Class Class II 

-O.290%/C 

4 
Specifications includ 
are subject to change tt$, M ice 

LONG reserves the righ 
interpretation. (2022102qV03) 



Annexure-B 
Steady State Analysis Results 
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Annexure-C-1 

Without CMH PP. and With Sanctioned Load 

In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS CR) E SAT, FEB 15 2025 17:10 
CMH SOLAR PV SYSTEM %MVA FOR TRANSFORMERS 

% I FOR NON-TRANSFORMER BRANCHES 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUSS X-- NAME --X BASKV ZONE P01KV ANGLE MW/MVAR MW/MVAR MW/MVAR 805* X-- NAME --X BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4100 CMII MV 11.000 4 1.0000 0.0 4.1 0.0 0.0 

1 11.000 1.OR 0.0 -1.2 41001 BLOCK 1 11.000 4 1 1.2 0.7 
14 10 

41005 BLOCK 2 11.000 4 1 1.5 0.8 
17 10 

41009 BLOCK 3 11.000 4 1 1.3 0.7 
15 10 
41001 BLOCK 1 11.000 4 0.9997 -0.0 0.0 0.0 0.0  

1 10.997 0.0 0.0 0.0 4100 CMII MV 11.000 4 1 -1.2 -0.7 
14 10 

41002 LV 0.4400 4 1 0.8 0.4 
1.000LK 54 2 

41003 BLOCK 1-A 11.000 4 1 0.5 0.3 
5 10 
41002 LV 0.4400 4 0.9875 -1.4 0.0 0.8 0.0 

1 0.4345 0.0 0.1 0.0 41001 BLOCK 1 11.000 4 1 -0.8 -0.4 
1.000UN 54 2 

41003 BLOCK 1-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0  

1 10.995 0.0 0.0 0.0 41001 BLOCK 1 11.000 4 1 -0.5 -0.3 
5 10 

41004 LV 0.4400 4 1 0.5 0.3 
0.975LK 38 2 
41004 LV 0.4400 4 1.0160 -0.9 0.2 0.8 0.0 

1 0.4470 0.1K 0.4 0.0 41003 BLOCK 1-A 11.000 4 1 -0.5 -0.3 
1.000014 38 2 

41005 BLOCK 2 11.000 4 0.9993 -0.0 0.0 0.0 0.0  

1 10.992 0.0 0.0 0.0 4100 CMII MV 11.000 4 1 -1.5 -0.8 
17 10 

1. 000LK 54 2 
41006 LV 0.4400 4 1 0.8 0.4 



41007 BLOCK 2-A 11.000 4 1 0.8 0.4 
9 10 
41006 LV 0.4400 4 0.9870 -1.4 0.0 0.8 0.0 

1 0.4343 0.0 0.4 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 
1.0000N 54 2 

41007 BLOCK 2-A 11.000 4 0.9993 -0.0 0.0 0.0 0.0  

1 10.992 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 
9 10 

41008 LV 0.4400 4 1 0.8 0.4 
0.988LK 54 2 
41008 LV 0.4400 4 0.9999 -1.4 0.0 0.8 0.0  

1 0.4399 0.0 0.4 0.0 41007 BLOCK 2-A 11.000 4 1 -0.8 -0.4 
1.000UN 54 2 

41009 BLOCK 3 11.000 4 0.9991 -0.0 0.0 - 0.0 0.0  

1 10.990 0.0 0.0 0.0 4100 MI1 MV 11.000 4 1. -1.3 -0.7 
15 10 

410010 LV 0.4400 4 1 0.8 0.4 
1.000LK 54 2 

410011 BLOCK 3-A 11.000 4 1 0.5 0.3 
6 10 
410010 LV 0.4400 4 0.9868 -1.5 0.0 0.8 0.0  

1 0.4342 0.0 0.4 0.0 41009 BLOCK 3 11.000 4 1 -0.8 -0.4 
1.000UN 54 2 

410011 BLOCK 3-A 11.000 4 0.9987 -0.1 0.0 0.0 0.0  

1 10.985 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.5 -0.3 
6 10 

410012 LV 0.4400 4 1 0.5 0.3 
0.988LK 21 3 
410012 LV 0.4400 4 1.0045 -0.6 0.2 0.8 0.0 

1 0.4420 0.OR 0.4 0.0 410011 BLOCK 3-A 11.000 4 1 -0.5 -0.3 
21 3 



Ahnexure-C-2 

With CMH PP and With Sanctioned Load 

In Service 
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PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E SAT, FEB 15 2025 17:12 
CMH SOLAR 1W SYSTEM %MVA FOR TRANSFORMERS 

% I FOR NON-TRANSFORMER BRANCHES 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUS# X-- NAME --X BASKV ZONE P01KV ANGLE MW/MVAR MW/MVAR MWIMVAR BUS* DC-- WANE --DC BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4100 CNN MV 11.000 4 1.0000 0.0 3.3 0.0 0.0 

 

 

      

14 10 

17 10 

15 10 

1 11.000 O.9R 0.0 -1.2 41001 BLOCK 1 11.000 4 1 1.2 0.7 

41005 BLOCK 2 11.000 4 1 1.5 0.8 

41009 BLOCK 3 11.000 4 1 1.3 0.7 

410013 SOLAR MV 11.000 4 1 -0.8 -0.1 
8 10 
41001 BLOCK 1 11.000 4 0.9997 -0.0 0.0 0.0 0.0 

14 10 

1. 000 LX 

5 10 
41002 LV 

1 10.997 0.0 0.0 0.0 4100 CMH MV 11.000 4 1 -1.2 -0.7 

41002 LV 0.4400 4 1 0.8 0.4 
54 2 

41003 BLOCK 1-A 11.000 4 1 0.5 0.3 

0.4400 4 0.9875 -1.4 0.0 0.8 0.0  

 

 

1 0.4345 0.0 0.4 0.0 41001 BLOCK 1 11.000 4 1 -0.8 -0.4 
54 2 

41003 BLOCK 1-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

1 10.995 0.0 0.0 0.0 41001 BLOCK 1 11.000 4 1 -0.5 -0.3 
5 10 

41004 LV 0.4400 4 1 0.5 0.3 
0.975LK 38 2 
41004 LV 0.4400 4 1.0160 -0.9 0.2 0.8 0.0 

1 0.4470 O.1H 0.4 0.0 41003 BLOCK 1-A 11.000 4 1 -0.5 -0.3 
1.00013W 38 2 

41005 BLOCK 2 11.000 4 0.9993 -0.0 0.0 0.0 0.0  

1 10.992 0.0 0.0 0.0 4100 CMH MV 11.000 4 1 -1.5 -0.8 
17 10 



1. 000LK 54 2 

I . 000UN 54 2 

0.4400 4 1 0.8 0.4 41008 LV 
0. 988LK 54 2 

I. 000TJN 21 3 

8 10 
1 11.002 0.0 0.0 0.0 4100 0MB MV 11.000 4 1 0.8 0.1 

41007 BLOCK 2-A 11.000 4 1 0.8 0.4 
9 10 

41006 LV 0.4400 4 0.9870 -1.4 0.0 0.8 0.0 

1 0.4343 0.0 0.4 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 

41007 BLOCK 2-A 11.000 4 0.9993 -0.0 0.0 0.0 0.0 

1 10.992 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 
9 10 

41008 LV 0.4400 4 0.9999 -1.4 0.0 0.8 0.0 
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EXECUTIVE SUMMARY 

This report provides the documentation of an assessment that has been performed for the 

interconnection of a 500kW Solar PV Power Generation project at New Akram Line (Na) 

distribution system at 11kV project of "Military Engineering Services" (MES). The project will be a 

Grid tied 500kW Solar PV based system connected with the power network of NAL. The '500kw 

NAL solar PV Power Generation project' is located at G9FV+RF5, Abid Majeed Rd, Cantt, Lahore, 

Punjab, Pakistan. 

The integration of solar power generation at the NAL premises necessitates a comprehensive system 

study analysis to ensure optimal operation of the electrical network. NAL currently receives a single 

point supply from LESCO with a sanctioned load of 05MW. The introduction of solar power 

generation will influence the flow of electricity within the premises, impacting both consumption and 

injection dynamics. 

The existing setup includes transformers, switchgear, and distribution panels to distribute electricity 

throughout the premises. The sanctioned load of 0.5MW is the maximum load that can be drawn from 

LESCO's grid. 

The entire solar generation within the NAL premises will be consumed internally without exporting 

any power to the grid. To ensure the safe and efficient integration of solar power, a load flow study is 

required to analyze the impact of this interconnection on the existing electrical network. This study 

will assist in obtaining solar generation concurrence and ensuring compliance with relevant technical 

and regulatory requirements. 

The analyses have been carried out in following scenarios; 

. without soow NAL solar PV with sanctioned load in service. 

. With 500kW NAL solar PY with sanctioned load in service. 

Steady state power flow assessment has been performed using the network data of NAL. Power flow 

study was conducted without Solar Project with sanctioned load in service to analyze the magnitude 

and phase angles of bus voltages, line loadings and power flows under steady-state conditions. Power 

flow analysis was also conducted with sanctioned load in service after the interconnection of the Solar 

project with the NAL distribution system. The power flow results for the system intact shows that the 
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power flows on all the NAL transmission and distribution line branches are within their normal line 

loading limit. There is no capacity constraint in terns of power flow or voltage ratings within the study 

area. 

This systems study is a critical step in obtaining solar generation concurrence for NAL By ensuring 

the stability and reliability of the electrical system, the study facilitates seamless solar power integration 

while maintaining compliance with NM. and regulatory requirements. 

Based on the study results, it is concluded that proposed generation interconnection assessment for 

500kW NAL solar PV Power Generation project meets the NEPRA grid code planning criteria. 
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1 INTRODUCTION 

1.1 Project Description 

This report provides the documentation of an assessment that has been performed by ARCO Energy 

in response to a request made by New Akram Line (NAL) ("Project Owner" or "P0") for the 

interconnection of a 500kWp Solar PV Power Generation project ("Project") to the NAL power 

System at 11kv. 

The '500kw NAL solar 1W Power Generation project' is located at G9FV+RFS, Abid Majeed Rd, 

Cantt, Lahore, Punjab, Pakistan. Figure 1.1 shows Google site map of the project. 
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Figure 1.1: Google Site Map of the Solar 1W Power Generation Project. 
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1.2 Interconnection Arrangement 

NAL aims to integrate solar power generation into its existing electrical infrastructure. NAL currently 

receives a single-point power supply from LESCO with a sanctioned load of 0.5MW. The entire solar 

generation within the NAL premises will be consumed internally without exporting any power to the 

grid. The objective of the analyses is to evaluate the impact of the solar power plant on the NAL 

transmission and distribution system. 

1.3 Objective of System Study Analysis 

The primary objectives of the load flow study are: 

• To evaluate the impact of solar power injection on the voltage levels and power distribution 

within NAL premises. 

• To determine the changes in power flow patterns resulting from the integration of solar 

generation. 

• To ensure that the existing electrical infrastructure can support the additional solar power 

without causing instability or operational issues. 

• To verif' compliance with regulatory requirements for solar power interconnection and 

obtain concurrence for solar generation. 

1.4 Study Components 

500kW solar PV system is modelled into the NAL distribution system by ARCO Energy. Technical 

analysis includes: 

i) Data gathering and modelling 

ii) Steady state analysis 

iii) Conclusion 

The above scope of work involved in the technical analysis has been carried to demonstrate that 

connection assessment of this PV system meets the National Electric Power Regulatory Authority 

(NEPRA) distribution code. 

The analyses have been carried out in following scenarios; 

• Without 500kW NAL solar PV with sanctioned load in service. 

• With 500kW NAL solar PV with sanctioned load in service. 

4 
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This report documents the results of the steady state analyses. The principal objective of these analyses 

is to evaluate the impact of 500kW solar PV system to the distribution system of NAL and vice versa. 
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2 STUDY METHODOLOGY 

2.1 Study Criteria 

The study has been carried out based on the National Electric Power Regulatory Authority (NEPRA) 

Grid Code planning criteria. Key parameters and their corresponding limits have been summarized in 

table below. 

Parameter Range 

Voltage Level 
Normal Condition 

±5% p.0 at 132kV and below 
+S%,-S% p.0 at 220kVand above 

Contingency ±10% p.0 

T/Line Loading 
Capacity 

Normal Condition 100% 

Contingency 100% 

Frequency 
Nominal 50 Hz 

Normal Variation 49.8 Hz - 50.2 Hz 
Contingency Band 49.4 Hz - 50.5 Hz 

Power Factor 
Lagging 0.95 

Leading 0.95 

2.2 Steady State Analysis 

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant on 

distribution system facilities under steady-state conditions. It involves two distinct analyses: line 

loading analysis and voltage analysis. Power flow solutions using the PSS/E® program (Version 33.4) 

has been performed. 

A "study area" was defined to represent the areas of interest within NAL. 

2.2.1 System Intact Analysis 

The incremental impact of the project on substations and transmission line loading under normal 

conditions was evaluated by comparing transmission and distribution system power flows through 

different scenarios for the project. 

2.2.2 Transmission Line Loading Analysis 

11kV and 0.4kV rated transmission and distribution facilities in the study area have been monitored 

for line loadings. 
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2.2.3 Voltage Analysis 

Voltages at buses inside the study area have been monitored for possible for voltage violations in 

accordance with NEPRA Grid Code guidelines. 

S 
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3 STEADY STATE ANALYSIS 

3.1 Model Development 

Project specific data was provided by the plant owner and it has been compiled and presented in 

Annexure-A. The steady state model of the power plant is presented in table below: 

Generator 
No. of Collector Units 1 
Generation size of each 

collector (kVA) 
421 

Active Power of each 
collector Pgen. (k\X) 

400 

Power Factor 0.95 lagging, 0.95 leading 
Qmin, Qmax QVAR) -0.1315, 0.1315 

Rated Frequency 50 Hz 
Generation Voltage 0.8V 

Xsource 

Generation Step Up Transformer 
No of Transformer I 

kVA Capacity of each 
GSU 

630 

0/0 Reactance X) 5 % 

New Akram Line 

Sanctioned Load (LESCO) 500 kW 

Steady state power flow assessment has been performed using the network data of NAL. 

3.2 Power Flow Assessment Without NM, PP and with Sanctioned Load In 

Service 

Power flow study without NAL solar and with sanctioned load in service, was conducted to analyze 

the magnitude and phase angles of bus voltages, line loadings and power flows under steady-state 

conditions. 

The result of this power flow analysis is in Annexure-B. 
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3.2.1 Base Year 2025: Peak Loading Summer with Sanctioned Load in Service 

Power flow analysis has been performed on the peak loading summer (June) 2025 case of NAL 

network. This base case included a detailed representation of the NAL transmission and distribution 

system in the study area. 

The steady state results, depicts that the power flows on all the NAL distribution line branches are 

within their normal loading limits. There is no capacity constraint in terms of load flow or voltage 

ratings around the study area. Result of the power flow analysis is attached in Figure B-i. 

3.3 Power Flow Assessment with NM. PP 

Power flow study of NAL solar project was conducted with sanctioned load (in service and out of 

service) to determine the reliability impact of the 500kW NAL solar project on the NAL distribution 

system. This includes the performance of load flow analysis to identify any facility overload or voltage 

condition that violates the NEPRA planning criteria. Any such violation that is either directly 

attributable to this project or for which it will have a shared responsibility is included in this report. 

The results of the project power flow analysis are plotted in Annexure-B. 

3.3.1 Base Year 2025: Peak Loading Summer with Sanctioned Load In Service 

A base case has been developed with sanctioned load in service at NAL solar for peak loading summer 

(June) 2025 that allow us to judge the impact of NAL solar project on the NAL network. 

Project power flow analysis has been performed after the connection of the project with the NAL 

distribution system. This includes the detailed representation of the power plant. 

The steady state result, with sanctioned load in service at NAL solar depicts that the power flows on 

all the transmission line branches are within their normal loading limits. There is no capacity constraint 

in terms of load flow or voltage ratings around the study area. 

Result of the power flow analysis is attached in Figure B-2. 

The results of the project bus voltages analysis are attached in Annexure-C. 

3.4 Conclusion 

Steady state power flow assessment has been performed. Power flow study was conducted without 

solar Project with sanctioned load in service to analyze the magnitude and phase angles of bus voltages, 

line loadings and power flows under steady-state conditions. Power flow analysis was also conducted 

9 
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with sanctioned load in service after the interconnection of the Solar project with the NAL distribution 

system. The power flow results for the system intact shows that the power flows on all the NAL 

distribution line branches are within their normal line loading limit. There is no capacity constraint in 

terms of power flow or voltage ratings within the study area. 

10 
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4 CONCLUSION 

4.1 Steady State Assessment 

Steady state power flow assessment has been performed. Power flow study was conducted without 

NAL solar with sanctioned toad in service, to analyze the magnitude and phase angles of bus voltages, 

line loadings, and power flows under steady-state conditions. Power flow analysis was also conducted 

with NAL solar and with sanctioned load in service with NAL distribution system. Power flow results 

showed that the power flows on all the NAL distribution branches are within their normal loading 

limit. There is no capacity constraint in terms of power flow or voltage ratings within the study area. 

The steady state results found no capacity constraint in terms of power flow and voltage ranges. 

Hence, it is concluded that based on the study results the Interconnection 
Assessment for 500kW New Akram Line solar PV system with NAL 

Transmission and Distribution Network, meets the NEPRA grid code 
planning criteria. 

11 
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Figure 1.1: Google Site Map of the Solar PV Power Generation Project 
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LED Indicators, WIAN + APP 

Yes 

Yes 

General 

Dimensions (W x H x D) 1,048x 732 x 395mm 

Weight (with mounting plate) ~112 kg 

-25 'C 60'C 

Display 

USB 

MBuS 

R5485 

Operating Temperature Range 

Cooling Method 

Max. Operating Altitude without Derating 

Relative Humidity 

AC Connector 

Protection Degree 

Topology 

Smart Air Cooling 

4,000m (13,123ft.) 

0 - 100% 

Waterproof Connector + OT/DT Terminal 

P 66 

Transformeriess 

SUN2000-33OKTL-l-11 

Technical Specifications 

I Max. Efficiency 

European Efficiency 

   

Max. Input Voltage 

Number of MPP Trackers 

Max. Current per MPP1 

Max. Short Circuit Current per MPPT 

Max, PV Inputs per MPPT 

Start Voltage 

MPPT Operating Voltage Range 

Nominal Input Voltage 

Nominal AC Active Power 

1,500 V 

6 

GSA 

115 A 

4/5/5/4/5/5 

550 V 

500V' 1,SOOV 

1,080 V 

300,000 W 

330,000 VA 

330,000w 

BOOV,3W+PE 

50H2/5OHz 

2 16.6 A 

238.2 A 

0.8 IC ...0.8LD 

<1% 

Max. AC Apparent Power 

Max. AC Active Power (cos4'=l) 

Nominal Output Voltage 

Rated AC Grid Frequency 

Nominal Output Current 

Max. Output Current 

Adjustable Power Factor Range 

Total Harmonic Distortion 

Protection 
Smart String-Level Disconnector(SSLD) 

Anti-Isianding Protection 

AC Overcurrent Protection 

DC Reverse-polarity Protection 

PV-array String Fault Monitoring 

DC Surge Arrester 

AC Surge Arrester 

DC Insulation Resistance Detection 

S AC Grounding Fault Protection 

Residual Current Monitoring Unit 

Yes 

Yes 

Yes 

Yes 

Yes 

Type II 

Type Ii 

Yes 

Yes 

Yes 
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Hi-MO 
Explorer 

LR5-72HTH 

5604b575 M 

6 

• Suitable fordistributed projects 

• Excellent outdoor power generation performance 

• High module quality ensures long-term reliability 

S 

15-year Warranty for 

Materials and Processing 

25-year Warranty for Extra 

Linear Power Output 

Complete System and 

Product Certifications 

lEc 61215. IEC 61130, 0161730 

1500001:2015: ISO Quality Management System 

15014001: 2005: ISO Environment Management System 

$045001: 2018: Occupational Health and Safety 

1EC62941: Guideline for module design qualification and type apptoval 
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6 Hi-MO LR5-72HTH 560-575M 

0-3 % 22.3 % 0.40 % <1.5% 

98.2% 

87.7% 

84.5% 

80.7% 

CeO Orientation 144 (6 24) 

Junction Box IP6S, three diodes 

Output Cable 
4mm3, +400,-200mm/±l400mm 

length can be customized 

Glass 

Frame 

Single glass, 3.2mm coated tempered glass 

Anodized aluminum alloy frame 

Fire Rating 
ULtype1or2 

IEC C a 55 C 

25mm Hailstone at the speed of 23m/s Hailstone Test 

-0,O50%/'C 

-O.230%/'C 

Temperature Coefficient of lsc 

Temperature Coefficient of Voc 

Temperature Coefficient of Pmax -0.290%/'C 

Additional Value 

25-Year Power Warranty 

Mechanical Parameters 

Weight 27.5kg 

Dimension 2278X1134X35n,m 

Packaging alpcs per pallet/ lsspcs per2O' OP / 620pcs per4O' NC 

ElectricaiCharacteristics STC:AM1.5 1000W/rn2  2YC Nocr :AM1.5 800W/rn2  20C lrn/s lesouncuislylorPmac 13% 

5400Pa Front Side Maximum Static Loading 

0- 3% Rear Side Maximum Static Loading 2400 Pa Power Output Tolerance 

Operating Parameters 
Operational Temperature -40'C - +85'C 

Mechanical Loading 

Module Type LRS.72HTW560N 

Testing Condition SIC NOD 

51.61 40.46 

13.94 11.26 •

Open Circuit Voltage ocM 

Shoot Circuit Current (1st/A) 

Voltage at Maximum Power mpM 43.46 39.66 

Current at Maximum Power (Imp/A) 12.89 10.55 

Module Eflidency(%) 21.7 21.9 22.1 22.3 

MaximumPowerlPmax/W) 560 410 

L-12HTH-S65N .RS-72KTH-570M LRS-72HTh-575M 

SIC NOD SIC NOCT STC NOD 

565 422 570 426 575 430 

51.76 48.60 51.91 48.74 52.06 48.88 

14.01 11.31 14.01 11.36 14.14 11.42 

43.61 39.79 43.76 39.93 43.91 40.07 

12.96 10.61 13.03 10.67 13.10 10.72 

Vocand lsc Tolerance ±3% 

Maximum Systemvoltage DCISOOV (lEC/uL) 

Maximum Series Fuse Rating 25A 

Nominal Operating Cell Temperature 45±2'C 

Protection Class Class Il 

Temperature Ratings (SIC) 

0 'C '  

I 

units: mm 
2278 
1400 
990  
400 

oleronce: 
ength: ±2mm 

Width: ±1mm 

.1 

No.8369 Shangyuan Road, Xian Economic And 
Technological Development Zone, lOan, Shaanxi, China. 

Web: w.longi.com  LONGI 
Specifications included) 

are subject to change 
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PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS (R) £ 
AKRAN LINE SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:14 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

2 10 

1. 000LK 

1 10 
41002 LV 

6 2 

0.4400 

1. 000UN 6 2 

1. 00 OUN 6 2 

1. 000LK 6 2 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUS# X-- NAME --X BASKV ZONE PU/lw ANGLE MW/MVAR MW/MVAR MW/MVAR BUSR X-- NAME --X BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4 1.0000 0.0 0.6 0.0 0.0 

1 11.000 O.2R 0.0 0.0 

4 1.0000 -0.0 0.0 0.0 0.0 

1 11.000 0.0 0.0 0.0 

4 0.9987 -0.2 0.0 0.1 0.0 

1 0.4394 0.0 0.0 0.0 

4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 

4 1.0243 -0.2 0.0 0.1 0.0 

1 0.4507 0.0 0.0 0.0 

4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 

4100 AKRAM LIN MV11.000 

2 10 

2 10 

2 10 
41001 BLOCK 1 11.000 

41003 BLOCK 1-A 11.000 

1 10 

0.975LK 6 2 
41004 LV 0.4400 

41005 BLOCK 2 11.000 

2 10 

41001 BLOCK 1 11.000 4 1 0.2 0.1 

41005 BLOCK 2 11.000 4 1 0.2 0.1 

41009 BLOCK 3 11.000 4 1 0.2 0.0 

4100 AKRAM tIN MV11.000 4 1 -0.2 -0.1 

41002 LV 0.4400 4 1 0.1 0.0 

41003 BLOCK 1-A 11.000 4 1 0.1 0.0 

41001 BLOCK 1 11.000 4 1 -0.1 -0.0 

41001 BLOCK 1 11.000 4 1 -0.1 -0.0 

41004 LV 0.4400 4 1 0.1 0.0 

41003 BLOCK 1-A 11.000 4 1 -0.1 -0.0 

4100 AKRA11 LIN MV11.000 4 1 -0.2 -0.1 

41006 LV 0.4400 4 1 0.1 0.0 



0.4400 4 1 0.1 0.0 
1 10 

41008 LV 
0.988LK 6 2 

41008 LV 0.4400 4 1.0113 -0.2 0.0 0.1 0.0 

410010 LV 0.4400 4 0.9986 -0.2 0.0 0.1 0.0 

0.0 41009 BLOCK 3 11.000 4 1 -0.1 -0.0 1 0.4394 0.0 0.0 
1. 0001W 6 2 

3 3 1. 000014 

41007 BLOCK 2-A 11.000 4 1 0.1 0.0 
1 10 

41006 LV 0.4400 4 0.9986 -0.2 0.0 0.1 0.0 

1 0.4394 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.1 -0.0 
6 2 

41007 BLOCK 2-A 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.1 -0.0 

1 0.4450 0.0 0.0 0.0 41007 BLOCK 2-A 11.000 4 1 -0.1 -0.0 
6 2 

41009 BLOCK 3 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 4100 AKRAJI UN NV11.000 4 1 -0.2 -0.1 
2 10 

410010 LV 0.4400 4 1 0.1 0.0 
1.000LK 6 2 

410011 BLOCK 3-A 11.000 4 1 0.1 0.0 
1 10 

410011 BLOCK 3-A 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.1 -0.0 
1 10 

410012 LV 0.4400 4 1 0.1 0.0 
0.988LK 3 3 
410012 LV 0.4400 4 1.0117 -0.1 0.0 0.1 0.0 

1 0.4451 0.0 0.0 0.0 410011 BLOCK 3-A 11.000 4 1 -0.1 -0.0 



Annexure- C-2 

With NAL PP and With Sanctioned Load 

In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E 
AKRAM LINE SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:15 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS K 
TRANSFORMER RATING 

BUSØ K-- NAME --X BASKV ZONE PU/KV ANGLE MW/MVAR w.q/MVAR MW/MVAR BUS* K-- NAME --K BASKV AREA CKT MW MS/AR 
RATIO ANGLE % SET A 

4 1.0000 0.0 0.1 0.0 0.0 

1 11.000 0.1K 0.0 0.0 

4 1.0000 -0.0 0.0 0.0 0.0 

1 11.000 0.0 0.0 0.0 

4 0.9987 -0.2 0.0 0.1 0.0 

1 0.4394 0.0 0.0 0.0 

4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 

4 1.0243 -0.1 0.0 0.1 0.0 

1 0.4507 0.0 0.0 0.0 

4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 

4100 AKRAM LIN MV11.000 

2 10 

2 10 

2 10 

4 10 
41001 BLOCK 1. 11.000 

2 10 

1.000LK 6 2 

1 10 
41002 LV 0.4400 

1.000UN 6 2 

41003 BLOCK 1-A 11.000 

1 10 

0.975LK 6 2 
41004 LV 0.4400 

1.0005W 6 2 

41005 BLOCK 2 11.000 

41001 BLOCK 1 11.000 4 1 0.2 0.1 

41005 BLOCK 2 11.000 4 1 0.2 0.1 

41009 BLOCK 3 11.000 4 1 0.2 0.0 

410013 SOLAR MV 11.000 4 1 -0.4 -0.1 

4100 AKRAI4 LIN MV11.000 4 1 -0.2 -0.1 

41002 LV 0.4400 4 1 0.1 0.0 

41003 BLOCK 1-A 11.000 4 1 0.1 0.0 

41001 BLOCK 1 11.000 4 1 -0.1 -0.0 

41001 BLOCK 1 11.000 4 1 -0.1 -0.0 

41004 LV 0.4400 4 1 0.1 0.0 

41003 BLOCK 1-A 11.000 4 1 -0.1 -0.0 

4100 AKRAM tIN MV11.000 4 1 -0.2 -0.1 



41006 LV 0.4400 4 1 0.1 0.0 
1. 000LK 6 2 

41007 BLOCK 2-A 11.000 4 1 0.1 0.0 
1 10 
41006 LV 0.4400 4 0.9987 -0.2 0.0 0.1 0.0 

1 0.4394 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.1 -0.0 
1. 000UN 6 2 

41007 BLOCK 2-A 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.999 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.1 -0.0 
1 10 

41008 LV 0.4400 4 1 0.1 0.0 
0.988LK 6 2 
41008 LV 0.4400 4 1.0113 -0.2 0.0 0.1 0.0 

1 0.4450 0.0 0.0 0.0 41007 BLOCK 2-A 11.000 4 1 -0.1 -0.0 
6 2 

41009 BLOCK 3 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

2 10 

1. 00 OLK 

1 10 

6 2 

1 10.999 0.0 0.0 0.0 4100 AKRAN LIN ?4V11.000 4 1 -0.2 

410010 LV 0.4400 4 1 0.1 

410011 BLOCK 3-A 11.000 4 1 0.1 

-0. 1 

0.0 

0.0 

410010 LV 0.4400 4 0.9986 -0.2 0.0 0.1 0.0 

1 0.4394 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.1 -0.0 
a. 000UN 6 2 

410011 BLOCK 3-A 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.1 -0.0 
1 10 

410012 LV 0.4400 4 1 0.1 0.0 
0.988LK 3 3 
410012 LV 0.4400 4 1.0117 -0.1 0.0 0.1 0.0 

1 0.4452 0.0 0.0 0.0 410011 BLOCK 3-A 11.000 4 1 -0.1 -0.0 
1.0000N 3 3 

410013 SOLAR MV 11.000 4 1.0001 0.0 0.0 0.0 0.0  

1 11.001 0.0 0.0 0.0 4100 AKRAJ4 LIN MV11.000 4 
10 

0.4 0.1 



1.000LK 64 1 
410014 SOIR LV 0.8000 4 1.0015 0.5 0.4. 0.0 0.0 

1.000m1 64 1
1 0.8012 0.1R 0.0 0.0 420013 SOLAR MV 11.000 41 0:4 0.1 
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En&99 MIAN MIR LINE 
EXECUTIVE SUMMARY 

This report provides the documentation of an assessment that has been performed for the 

interconnection of a 500kW Solar PV Power Generation project at Mian Mir Line (MML) distribution 

system at 11kV project of "Military Engineering Services" (MES). The project will be a Grid tied 

500kW Solar PV based system connected with the power network of MML. The '500kw MML solar 

PV Power Generation project' is located at Ground of 17 NLI I HQ 106 Bde North Mian Mir Line, 

Shami Rd, Cantt, Lahore, Pakistan. 

The integration of solar power generation at the MML premises necessitates a comprehensive system 

study analysis to ensure optimal operation of the electrical network. MML currently receives a single 

point supply from LESCO with a sanctioned load of 1.918MW. The introduction of solar power 

generation will influence the flow of electricity within the premises, impacting both consumption and 

injection dynamics. 

The existing setup includes transformers, switchgear, and distribution panels to distribute electricity 

throughout the premises. The sanctioned load of 1.918MW is the maximum load that can be drawn 

from LESCOs grid. 

The entire solar generation within the MML premises will be consumed internally without exporting 

any power to the grid. To ensure the safe and efficient integration of solar power, a load flow study is 

required to analyze the impact of this interconnection on the existing electrical network. This study 

vill assist in obtaining solar generation concurrence and ensuring compliance with relevant technical 

and regulatory requirements. 

The analyses have been carried out in following scenarios; 

• Without 500kW MML solar PV with sanctioned load in service. 

• With 500kW MML solar PV with sanctioned toad in service. 

Steady state power flow assessment has been performed using the network data of MML. Power flow 

study was conducted without Solar Project with sanctioned load in service to analyze the magnitude 

and phase angles of bus voltages, line loadings and power flows under steady-state conditions. Power 

flow analysis was also conducted with sanctioned load in service after the interconnection of the Solar 

project with the MML distribution system. The power flow results for the system intact shows that 
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the power flows on all the MIvlL transmission and distribution line branches are within their normal 

line loading limit. There is no capacity constraint in terms of power flow or voltage ratings within the 

study area. 

This systems study is a critical step in obtaining solar generation concurrence for MML. By ensuring 

the stability and reliability of the electrical system, the study facilitates seamless solar power integration 

while maintaining compliance with MML and regulatory requirements. 

Based on the study results, it is concluded that proposed generation interconnection assessment for 

500kW MML solar PV Power Generation project meets the NEPRA grid code planning criteria. 
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1 INTRODUCTION 

1.1 Project Description 

This report provides the documentation of an assessment that has been performed by ARCO Energy 

in response to a request made by Mian Mit Line (MML) ("Project Owner" or "P0") for the 

interconnection of a 500kWp Solar PV Power Generation project ("Project") to the MML power 

System at 11kV. 

The '500kw MML solar PV Power Generation project is located at Ground of 17 NLI I J-!Q 106 

.Bde North Mian Mit Line, Shami Rd, Cantt, Lahore, Pakistan. Figure 1.1 shows Google site map of 

the project. 

Figure 1.1: Google Site Map of the Solar PV Power Generation Project. 
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1.2 Interconnection Arrangement 

MML aims to integrate solar power generation into its existing electrical infrastructure. MML currently 

receives a single-point power supply from LESCO with a sanctioned load of 1.918MW. The entire 

solar generation within the MML premises will be consumed internally without exporting any power 

to the grid. The objective of the analyses is to evaluate the impact of the solar power plant on the 

MML transmission and distribution system. 

1.3 Objective of System Study Analysis 

The primary objectives of the load flow study are: 

• To evaluate the impact of solar power injection on the voltage levels and power distribution 

within MML premises. 

• To determine the changes in power flow patterns resulting from the integration of solar 

generation. 

• To ensure that the existing electrical infrastructure can support the additional solar power 

without causing instability or operational issues. 

• To verify compliance with regulatory requirements for solar power interconnection and 

obtain concurrence for solar generation. 

1.4 Study Components 

500kW solar PV system is modelled into the MML distribution system by ARCO Energy. Technical 

analysis includes: 

i) Data gathering and modelling 

ii) Steady state analysis 

iii) Condusion 

The above scope of work involved in the technical analysis has been carried to demonstrate that 

connection assessment of this PV system meets the National Electric Power Regulatory Authority 

(NEPRA) distribution code. 

The analyses have been carried out in following scenarios; 

• Without 500kW MML solar PV with sanctioned load in service. 

• With 500kW MML solar PV with sanctioned load in service. 

4 
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This report documents the results of the steady state analyses. The principal objective of these analyses 

is to evaluate the impact of 500kW solar PV system to the distribution system of MML and vice versa. 

I 

5 
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2 STUDY METHODOLOGY 

2.1 Study Criteria 

The study has been carried out based on the National Electric Power Regulatory Authority (NEPRA) 

Grid Code planning criteria. Key parameters and their corresponding limits have been summarized in 

table below. 

Parameter Range 

Voltage Level 
Normal Condition 

±5% p.0 at 132kV and below 

+8%,-5% p.0 at 220kVand above 
Contingency ±10% p.0 

T/Line Loading 

Capacity 
Normal Condition 100% 

Contingency 100% 

Frequency 

Nominal 50 Hz 

Normal Variation 49.8 Hz - 50.2 Hz 
Contingency Band 49.4 Hz - 50.5 Hz 

Power Factor 
Lagging 0.95 

Leading 0.95 

2.2 Steady State Analysis 

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant on 

distribution system facilities under steady-state conditions. It involves two distinct analyses: line 

loading analysis and voltage analysis. Power flow solutions using the PSS/E® program (Version 33.4) 

has been performed. 

A "study area" was defined to represent the areas of interest within MML. 

2.2.1 System Intact Analysis 

The incremental impact of the project on substations and transmission line loading under normal 

conditions was evaluated by comparing transmission and distribution system power flows through 

different scenarios for the project. 

2.2.2 Transmission Line Loading Analysis 

11kV and 0.4kV rated transmission and distribution facilities in the study area have been monitored 

for line loadings. 

I Es 
a'i 4 - T.4 

6 oflPIt,4— 
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2.2.3 Voltage Analysis 

Voltages at buses inside the study area have been monitored for possible for voltage violations in 

accordance with NEPRA Grid Code guidelines. 

I 

7 
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3 STEADY STATE ANALYSIS 

3.1 Model Development 

Project specific data was provided by the plant owner and it has been compiled and presented in 

Annexure-A. The steady state model of the power plant is presented in table below: 

Generator 
No. of Collector Units 

Generation size of each 
collector (kVA) 

421 

Active Power of each 
collector Pgen. (k'OQ) 

400 

Power Factor 0.95 lagging, 0.95 leading 
Qmin, Qmax (kVAR) - 0.1315, 0.1315 

Rated Frequency 50 Hz 
Generation Voltage 0.8V 

Xsource 

Generation Step Up Transformer 
No of Transformer I 

kVA Capacity of each 

GSU 
630 

% Reactance (X) 5 % 

Mian Mir Line 

Sanctioned Load (LESCO) 1918 kW 

Steady state power flow assessment has been performed using the network data of MML. 

3.2 Power Flow Assessment Without MML PP and with Sanctioned Load In 

Service 

Power flow study without MML solar and with sanctioned load in service, was conducted to analyze 

the magnitude and phase angles of bus voltages, line loadings and power flows under steady-state 

conditions. 

The result of this power flow analysis is in Annexure-B. 
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3.2.1 Base Year 2025: Peak Loading Summer with Sanctioned Load in Service 

Power flow analysis has been performed on the peak loading summer (June) 2025 case of MJvfL 

network. This base case included a detailed representation of the MML transmission and distribution 

system in the study area. 

The steady state results, depicts that the power flows on all the MML distribution line branches are 

within their normal loading limits. There is no capacity constraint in terms of load flow or voltage 

ratings around the study area. Result of the power flow analysis is attached in Figure B-i. 

3.3 Power Flow Assessment with MML PP 

Power flow study of MML solar project was conducted with sanctioned load (in service and out of 

service) to determine the reliability impact of the 500kW MML solar project on the MML distribution 

system. This includes the performance of load flow analysis to identify any facility overload or voltage 

condition that violates the NEPRA planning criteria. Any such violation that is either directly 

attributable to this project or for which it will have a shared responsibility is included in this report. 

The results of the project power flow analysis are plotted in Annexure-B. 

3.3.1 Base Year 2025: Peak Loading Summer with Sanctioned Load In Service 

A base case has been developed with sanctioned load in service at MML solar for peak loading summer 

(June) 2025 that allow us to judge the impact of MML solar project on the MML network. 

Project power flow analysis has been performed after the connection of the project with the MML 

distribution system. This includes the detailed representation of the power plant. 

The steady state result, with sanctioned load in service at MML solar depicts that the power flows on 

all the transmission line branches are within their normal loading limits. There is no capacity constraint 

in terms of load flow or voltage ratings around the study area. 

Result of the power flow analysis is attached in Figure B-2. 

The results of the project bus voltages analysis are attached in Annexure-C. 

3.4 Conclusion 

Steady state power flow assessment has been performed. Power flow study was conducted without 

solar Project with sanctioned load in service to analyze the magnitude and phase angles of bus voltages, 

line loadings and power flows under steady-state conditions. Power flow analysis was also conducted 

9 
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with sanctioned load in service after the interconnection of the Solar project with the MML 

distribution system. The power flow results for the system intact shows that the power flows on all 

the MML distribution line branches are within their normal line loading limit. There is no capacity 

constraint in terms of power flow or voltage ratings within the study area. 

S 

I 
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4 CONCLUSION 

4.1 Steady State Assessment 

Steady state power flow assessment has been performed. Power flow study was conducted without 

MML solar with sanctioned load in service, to analyze the magnitude and phase angles of bus voltages, 

line loadings, and power flows under steady-state conditions. Power flow analysis was also conducted 

with MML solar and with sanctioned load in service with MML distribution system. Power flow results 

showed that the power flows on all the MML distribution branches are within theft normal loading 

limit. There is no capacity constraint in terms of power flow or voltage ratings within the study area. 

The steady state results found no capacity constraint in terms of power flow and voltage ranges. 

Hence, it is concluded that based on the study results the Interconnection 

Assessment for 500kW Mian Mir Line solar PV system with MML 

Transmission and Distribution Network, meets the NEPRA grid code 

planning criteria. 
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Project Specific Data 
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Project Site Map 



Figure 1.1: Google Site Map of the Solar PV Power Generation Project. 
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Power Plant Data 
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I P66 
Protection 

Max. Efficiency 
?99.O% 

Smart Self-cleaning 
Fan (SSCF) 

Smart Connector-level 
Detection (SCLD) 

MBUS 
Supported 

Surge Arresters for 
DC & AC 

Smart String level 
Disconnection (SSLD) 

Smart IV Curve Diagnosis 
Supported 

S S 

4 

S. 

SO L AR UAWEI. CO M 

MBUS 

SU N2000-330K1L-H 1 

Smart String Inverter 



SOOV'l,SOOV 

1,080 V 

Output 

300,000W 

330,000 VA 

330,000W 

SOOV,3W+PE 

50Hz/6OHz 

2 16.6 A 

Communication 

Display 

USB 

MBUS 

R5485 

General 

Yes 

Yes 

Yes 

Yes 

Type II 

Type II 

Yes 

Yes 

Yes 

SUN2000-3301CrL-H 1. 

Technical Specifications 
Efficiency 

Max. Efficiency 99.O% 

European Efficiency ~98.8% 

Max. Input Voltage 

Number of MPP Trackers 

Max. Current per MPPT 

Max. Short Circuit Current per MPPT 

Max. PV Inputs per MPPT 

Start Voltage 

1,500 V 

6 

GSA 

115A 

4/5/5/4/5/ 5 

550 V 

  

MPPT Operating Voltage Range 

Nominal Input Voltage 

Nominal AC Active Power 

Max. ACApparent Power 

Max, AC Active Power (cos4i1) 

Nominal Output Voltage 

IF Rated AC Grid Frequency 

Nominal Output Current 

Protection 

Max. Output Current 

Adjustable Power Factor Range 

Total Harmonic Distortion 

Smart String-Level Disconnector(SSLD) 

Anti-Isianding Protection 

AC Overcurrent Protection 

DC Reverse-polarity Protection 

PV-array String Fault Monitoring 

DC Surge Arrester 

AC Surge Arrester 

•

DC insulation Resistance Detection 

AC Grounding Fault Protection 

Residual Current Monitoring Unit 

LED indicators, WIAN + APP 

Yes 

Yes 

Yes 

Dimensions (W x H x D) 

Weight (with mounting plate) 

Operating Temperature Range 

Cooling Method 

Max. Operating Altitude without Derating 

Relative Humidity 

AC Connector 

Protection Degree 

Topology 

1,048x732x395 mm 

~112 kg 

-25 t 60°C 

Smart Air Cooling 

4,000m (13,123ft.) 

Waterproof Connector + OT/DT Terminai 

P66 



Hi—MO 
Exp(orer 

LR5-72HTH 

5604b575 M 

6 

• Suitable for distributed projects 

• Excellent outdoor power generation performance 

• High module quality ensures long-term reliability 

s2  

15-year Warranty for 
Materials and Processing 

25-year Warranty for Extra 
Linear Power Output 

S 

Complete System and 

Product Certifications 

EC 61215, IEC 61130. UL 61130 

Is09001:2015: ISO Quality Management System 

15014001: 2015: ISO Environment Management System 

IS045001: 2018: Occupational Health and Safely 

IEC62941: Guideline for module design qualification and type approval 

LONGI 0 $ 



6 Hi-MO LR5-72HTH 560--575M 
22.3% 0-3% <1.5% 0.40% 

Voltage at Manimum Power (vmpM 43.46 

Current at Maximum Power (Imp/A) 12.89 

Module Efficlencyl%) 21.7 21.9 22.1 22.3 

5400Pa Front Side Maximum Static Loading 

0 - 3% Rear Side Maximum Static Loading 2400Pa Power Output Tolerance 

Cell Orientation 144 (67<24) 

Junction Box IP68, three diodes 

Output Cable 
4mm',+400-200mm/±1400mm 

length can be customized 

Additional Value 

25-Year Power Warranty 

Mechanical Parameters 

Glass Single glass, 3.2mm coated tempered glass 

Frame Anodized aluminum alloy frame 

Weight 27.5kg 

Dimension 22787<11347<35mm 

Packaging 3lpcs per pallet / l55pcs per 20 GP / 62Opcs per4O NC 

Electrical Characteristics SIC: AM1.5 1000W/rn2  25t 

Module Type LRS-I2KTH-SGOM 

c 

NOCT:AM1.5 800W/rn1  20°C lm/s IesounenaintylorPmc±3% 

LRS-721{TH-565M LRS-72l4TH-570M LRS-72HTH-575M 

HOCI STC NOCT STC NOCT SIC NOCI 

418 565 422 570 426 575 430 

48.46 51.76 48.60 51.91 48,74 52.06 48.88 

11.26 14.01 11.30 14.07 11.36 14.14 11.42 

39.66 43.67 39.79 43.16 39.93 43.91 40.07 

10.55 12.96 10.61 13.03 10.67 13.10 10.72 

Operating Parameters 
Operational Temperature -40'C +85°C 

Mechanical Loading 

Units: mm 
2278 
1400 
990  
400 

,c o 
5- -d 

oleranci: 
en8th: ±2mm 

Wxith: ±2mm 

Temperature Coefficient of Pmax 
Fire Rating 

uLtypelor2 

lEC Class C 

25mm Hailstone at the speed o623m/s Hailstone Test 

+O.050%/°C 

-0.230%/t 

Temperature Coefficient of sc 

Temperature Coefficient of Voc 

0 chan: 
Jnthis datasheet 

s'ithout notice. 
igl* of final 

n.*02 t0raftVO3) DG 

No.8369 shangyuan Road, XPan Economic Md 
Technological Development Zone, <ian, Shaanxi, China. 

Web: nvw.longi.com  LONGI 

Voc and sc Tolerance ±3% 

Maximum System Voltage DC1SOOVIIEC/UL) 

Maximum Series Fuse Rating 25A 

Nominal Operating Cell Temperature 45±2°C 

Protection Class Class II 

Temperature Ratings (STC) 

ar 
LO 
nt rpr 

Testing Condition SIC 

Maximum Power (Prna4W) 560 .Open Circuit Voltage VocM 

Short Citcuit Current (lscrn) 

51.61 

13.94 
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Annexuxe-C-1 

• Without MML PP and With Sanctioned Load 

In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS (K) E SAT, FEB 15 2025 17:17 
MIAN MEEK SOLAR PV SYSTEM %MVA FOR TRANSFORMERS 

% I FOR NON-TRANSFORMER BRANCHES 

K  FROM BUS X AREA VOLT GEN LOAD SHUNT K  TO BUS K 
TRANSFORMER RATING 

BUS# K-- NAME --X BASKV ZONE PU/lw ANGLE MW/MVAR MW/MVAK MW/MVAR BUS# K-- NAME --K BASICV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4100 MIAN MEEK MV11.000 4 1.0000 0.0 1.9 0.0 0.0 

1 11.000 0.9K 0.0 0.0 41001 BLOCK 1 11.000 4 1 0.6 0.3 
7 10 

41005 BLOCK 2 11.000 4 1 0.6 0.3 
7 10 

41009 BLOCK 3 11.000 4 1 0.6 0.3 
7 10 
41001 BLOCK 1 11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 4100 HIAN MEEK MV11.000 4 1 -0.6 -0.3 
7 10 

41002 LV 0.4400 4 1 0.3 0.2 
1.000LK 22 2 

41003 BLOCK 1A 11.000 4 1 O;3 0.2 
4 10 
41002 LV 0.4400 4 0.9949 -0.6 0.0 0.3 0.0 

1 0.4378 0.0 0.2 0.0 41001 BLOCK 1 11.000 4 1 -0.3 -0.2 
1.000UN 22 2 

41003 BLOCK 1-A 11.000 4 0.9998 -0.0 0.0 0.0 0.0  

1 10.998 0.0 0.0 0.0 41001 BLOCK 1 11.000 4 1 -0.3 -0.2 
4 10 

41004 LV 0.4400 4 1 0.3 0.2 
0.975LK 22 2 
41004 LV 0.4400 4 1.0206 -0.6 0.0 0.3 0.0 

1 0.4491 0.0 0.2 0.0 41003 BLOCK 1-A 11.000 4 1 -0.3 -0.2 
1.0000N 22 2 

41005 BLOCK 2 11.000 4 0.9997 -0.0 0.0 0.0 0.0  

1 10.997 0.0 0.0 0.0 4100 MIAN MEER MV11.000 4 1 -0.6 -0.3 
10 

41006 LV 0.4400 4 1 0.3 0.2 
22 2 LK 



1. 0001W 22 2 

0.4400 4 1 0.3 0.2 41008 LV 

0.4400 4 1 0.3 0.2 410012 LV 

12 3 1.0001W 

41007 BLOCK 2-A 11.000 4 1 0.3 0.2 
4 10 
41006 LV 0.4400 4 0.9948 -0.6 0.0 0.3 0.0 

1 0.4377 0.0 0.2 0.0 41005 BLOCK 2 11.000 4 1 -0.3 -0.2 

41007 BLOCK 2-A 11.000 4 0.9997 -0.0 0.0 0.0 0.0 

1 10.997 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.3 -0.2 
4 10 

0.988LK 22 2 
41008 LV 0.4400 4 1.0075 -0.6 0.0 0.3 0.0 

1 0.4433 0.0 0.2 0.0 41007 BLOCK 2-A 11.000 4 1 -0.3 -0.2 
1.0001W 22 2 

41009 BLOCK 3 11.000 4 0.9996 -0.0 0.0 0.0 0.0  

1 10.996 0.0 0.0 0.0 4100 NIAN MEER NV11.000 4 1 -0.6 -0.3 
7 10

410010 LV 0.4400 4 1 0.3 0.2 
1.000LK 22 2

410011 BLOCK 3-A 11.000 4 1 0.3 0.1 
3 10 
410010 LV 0.4400 4 0.9946 -0.6 0.0 0.3 0.0 

1 0.4376 0.0 0.2 0.0 41009 BLOCK 3 11.000 4 1 -0.3 -0.2 
1.000UN 22 2 

410011 BLOCK 3-A 11.000 4 0.9994 -0.0 0.0 0.0 0.0  

1 10.993 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.3 -0.2 
4 10 

0.988LK 12 3 
410012 LV 0.4400 4 1.0089 -0.4 0.0 0.3 0.0 

1 0.4439 0.0 0.2 0.0 410011 BLOCK 3-A 11.000 4 1 -0.3 -0.2 



Annexure-C-2 
With MML PP and With Sanctioned 

Load In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--p55(R)E 
MIAN MEER SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:18 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

1. 00 OUN 22 2 

1. 000UN 22 2 

10 

0.4400 4 1 0.3 0.2 41004 LV 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUS* X-- NAME --X BASKV ZONE P01KV ANGLE MW/MVAR MWIMVAR MW/MVAR BUS# X-- NAME --X BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4 1.0000 0.0 1.5 0.0 0.0 

1 11.000 0.8R 0.0 0.0 

4 0.9999 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 

4 0.9949 -0.6 0.0 0.3 0.0 

1 0.4378 0.0 0.2 0.0 

4 0.9998 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 

4 1.0206 -0.6 0.0 0.3 0.0 

1 0.4491 0.0 0.2 0.0 

4 0.9997 -0.0 0.0 0.0 0.0 

1 10.997 0.0 0.0 0.0 

4100 MIP.N MEER MV11.000 

7 10 

7 10 

7 10 

4 10 
41001 BLOCK 1 11.000 

7 10 

1.000LK 22 2 

4 10 
41002 LV 0.4400 

41003 BLOCK 1-A 11.000 

4 10 

0.975LK 22 2 
41004 LV 0.4400 

41005 BLOCK 2 11.000 

41001 BLOCK 1 11.000 4 1 0.6 0.3 

41005 BLOCK 2 11.000 4 1 0.6 0.3 

41009 BLOCK 3 11.000 4 1 0.6 0.3 

410013 SOLAR MV 11.000 4 1 -0.4 -0.1 

4100 MIAN MEER MV11.000 4 1 -0.6 -0.3 

41002 LV 0.4400 4 1 0.3 0.2 

11003 BLOCK 1-A 11.000 4 1 0.3 0.2 

41001 BLOCK 1 11.000 4 1 -0.3 -0.2 

41001 BLOCK 1 11.000 4 1 -0.3 -0.2 

41003 BLOCK 1-A 11.000 4 1 -0.3 -0.2 

4100 MIAN MEER MV11.000 4 1 -0.6 -0.3 



1. 000LK 

4 10 
41007 BLOCK 2-A 11.000 4 1 0.3 0.2 

22 2 
41006 Lv 0.4400 4 1 0.3 0.2 

4 10 
1 10.997 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.3 -0.2 

41008 LV 0.4400 4 1 0.3 0.2 
0.988LK 22 2 
41008 LV 0.4400 4 1.0075 -0.6 0.0 0.3 0.0 

1.000UN 22 2 
1 0.4433 0.0 0.2 0.0 41007 BLOCK 2-A 11.000 4 1 -0.3 -0.2 

410011 BLOCK 3-A 11.000 4 1 0.3 0.1 
3 10 
410010 Lv 0.4400 4 0.9946 -0.6 0.0 0.3 0.0 

1 0.4376 0.0 0.2 0.0 41009 BLOCK 3 11.000 4 1 -0.3 -0.2 
1. 00 OliN 22 2 

0.4400 4 1 0.3 0.2 410012 LV 

410013 SOLAR MV 11.000 4 1.0001 0.0 0.0 0.0 0.0 

10 
1 11.001 0.0 0.0 0.0 4100 MIAN MEER MV11.000 4 1 0.4 0.1 

41006 LV 0.4400 4 0.9948 -0.6 0.0 0.3 0.0 

1 0.4377 0.0 0.2 0.0 41005 BLOCK 2 11.000 4 1 -0.3 -0.2 
i.000tm 22 2 

41007 BLOCK 2-A 11.000 4 0.9997 -0.0 0.0 0.0 0.0 

41009 BLOCK 3 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

1 10.996 0.0 0.0 0.0 4100 MIA1 MEER MV11.000 4 1 -0.6 -0.3 
? 10 

410010 LV 0.4400 4 1 0.3 0.2 
1.00014< 22 2 

410011 BLOCK 3-A 11.000 4 0.9994 -0.0 0.0 0.0 0.0 

1 10.993 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.3 -0.2 
4 10 

0.988LK 12 3 
410012 LV 0.4400 4 1.0089 -0.4 0.0 0.3 0.0 

1 0.4439 0.0 0.2 0.0 410011 BLOCK 3-A 11.000 4 1 -0.3 -0.2 
1.000UN 12 3 



410014rSOLJ1B LV 

.0.0  410014 SOtAS Lv 
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EXECUTIVE SUMMARY 

This report provides the documentation of an assessment that has been performed for the 

interconnection of a 500kW Solar PV Power Generation project at Mehfooz Shaheed Garrison (MSG) 

distribution system at 11kV project of "Military Engineering Services" (MES). The project will be a 

Grid tied 500kW Solar PV based system connected with the power network of MSG. The '500kw 

MSG solar PV Power Generation project' is located at GCWM+2G5, Aziz Bhatti Town, Lahore, 

Pakistan. 

The integration of solar power generation at the MSG premises necessitates a comprehensive system 

study analysis to ensure optimal operation of the electrical network. MSG currently receives a single 

point supply from LESCO with a sanctioned load of 2.690MW. The introduction of solar power 

generation will influence the flow of electricity within the premises, impacting both consumption and 

injection dynamics. 

The existing setup includes transformers, switchgear, and distribution panels to distribute electricity 

throughout the premises. The sanctioned load of 2.690MW is the maximum load that can be drawn 

from LESCUs grid. 

The entire solar generation within the MSG premises will be consumed internally without exporting 

any power to the grid. To ensure the safe and efficient integration of solar power, a load flow study is 

required to analyze the impact of this interconnection on the existing electrical network. This study 

will assist in obtaining solar generation concurrence and ensuring compliance with relevant technical 

and regulatory requirements. 

The analyses have been carried out in following scenarios; 

. Without 500kW MSG solar 1W with sanctioned load in service. 

. With 500kW MSG solar PY with sanctioned load in service. 

Steady state power flow assessment has been performed using the network data of MSG. Power flow 

study was conducted without Solar Project with sanctioned load in service to analyze the magnitude 

and phase angles of bus voltages, line loadings and power flows under steady-state conditions. Power 

flow analysis was also conducted with sanctioned load in service after the interconnection of the Solar 

project with the MSG distribution system. The power flow results for the system intact shows that 
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the power flows on all the MSG transmission and distribution line branches are within their normal 

line loading limit. There is no capacity constraint in terms of power flow or voltage ratings within the 

study area. 

This systems study is a critical step in obtaining solar generation concurrence for MSG. By ensuring 

the stability and reliability of the electrical system, the study facilitates seamless solar power integration 

while maintaining compliance with MSG and regulatory requirements. 

Based on the study results, it is concluded that proposed generation interconnection assessment for 

500kW MSG solar PV Power Generation project meets the NEPRA grid code planning criteria. 
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1.1 Project Description 

This report provides the documentation of an assessment that has been performed by ARCO Energy 

in response to a request made by Mehfooz Shaheed Garrison (MSG) ("Project Owner" or "P0") for 

the interconnection of a 500kWp Solar PV Power Generation project ("Project") to the MSG power 

System at 11kV. 

The '500kW MSG solar PV Power Generation project' is located at GCWM+2G5, Aziz Bhatti Town, 

Lahore, Pakistan. Figure 1.1 shows Google site map of the project. 

Figure 1.1: Google Site Map of the Solar PV Power Generation Project. 



• With 500kW MSG solar PV with sanctioned load in service. 
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1.2 Interconnection Arrangement 

MSG aims to integrate solar power generation into its existing electrical infrastructure. MSG currently 

receives a single-point power supply from LESCO with a sanctioned load of 2.690MW. The entire 

solar generation within the MSG premises will be consumed internally without exporting any power 

to the grid. The objective of the analyses is to evaluate the impact of the solar power plant on the 

MSG transmission and distribution system. 

1.3 Objective of System Study Analysis 

The primary objectives of the load flow study are: 

• To evaluate the impact of solar power injection on the voltage levels and power distribution 

within MSG premises. 

• To determine the changes in power flow patterns resulting from the integration of solar 

generation. 

• To ensure that the existing electrical infrastructure can support the additional solar power 

without causing instability or operational issues. 

• To verify compliance with regulatory requirements for solar power interconnection and 

obtain concurrence for solar generation. 

1.4 Study Components 

500kW solar PV system is modelled into the MSG distribution system by ARCO Energy. Technical 

analysis includes: 

i) Data gathering and modelling 

ii) Steady state analysis 

iii) Conclusion 

The above scope of work involved in the technical analysis has been carried to demonstrate that 

connection assessment of this PV system meets the National Electric Power Regulatory Authority 

(NEPRA) distribution code. 

The analyses have been carried out in following scenarios; 

• Without 500kW MSG solar PV with sanctioned load in service. 
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This report documents the results of the steady state analyses. The principal objective of these analyses 

is to evaluate the impact of 500kW solar PV system to the distribution system of MSG and vice versa. 

S 

 

  

 

S 
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2 STUDY METHODOLOGY 

2.1 Study Criteria 

The study has been carried out based on the National Electric Power Regulatory Authority (NEPRA) 

Grid Code planning criteria. Key parameters and their corresponding limits have been summarized in 

table below. 

Parameter Range 

Voltage Level 
Normal Condition 

±5 % p.0 at 132kV and below 

+8%,-5% p.0 at 220kVand above 

Contingency ±10 o/  p.0 
T/Line Loading 

Capacity 
Normal Condition 1000/a  

Contingency 100% 

Frequency 

Nominal 50 Hz 

Normal Variation 49.8 Hz - 50.2 Hz 

Contingency Band 49.4 Hz - 50.5 Hz 

Power Factor 
Lagging 0.95 

Leading 0.95 

2.2 Steady State Analysis 

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant on 

distribution system facilities under steady-state conditions. It involves two distinct analyses: line 

loading analysis and voltage analysis. Power flow solutions using the PSS/E® program (Version 33.4) 

has been performed. 

A "study area" was defined to represent the areas of interest within MSG. 

2.2.1 System Intact Analysis 

The incremental impact of the project on substations and transmission line loading under normal 

conditions was evaluated by comparing transmission and distribution system power flows through 

different scenarios for the project. 

2.2.2 Transmission Line Loading Analysis 

11kV and 0.4kV rated transmission and distribution facilities in the study area have been monitored 

for line loadings. 
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22.3 Voltage Analysis 

Voltages at buses inside the study area have been monitored for possible for voltage violations in 

accordance with NEPRA Grid Code guidelines.. 

7 
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3 STEADY STATE ANALYSIS 

3.1 Model Development 

Project specific data was provided by the plant owner and it has been compiled and presented in 

Annexure-A. The steady state model of the power plant is presented in table below: 

Generator 
No. of Collector Units 1 
Generation size of each 

collector (kVA) 
421 

Active Power of each 
collector Pgen. O" 

400 

Power Factor 0.95 lagging, 0.95 leading 
Qmin, Qmax (kVAR) -0.1315, 0.1315 

Rated Frequency 50 Hz 
Generation Voltage 0.8V 

Xsource 

Generation Step Up Transformer 
No of Transformer I 

kVA Capacity of each 

GSU 
630 

% Reactance (X) 5 % 

Mehfooz Shaheed Garrison 

Sanctioned Load (LESCO) 2690 kW 

Steady state power flow assessment has been performed using the network data of MSG. 

3.2 Power Flow Assessment Without MSG PP and with Sanctioned Load In 

Service 

Power flow study without MSG solar and with sanctioned load in service, was conducted to analyze 

the magnitude and phase angles of bus voltages, line loadings and power flows under steady-state 

conditions. 

The result of this power flow analysis is in Annexure-B. 

ES 

o 
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3.2.1 Base Year 2025: Peak Loading Summer with Sanctioned Load in Service 

Power flow analysis has been performed on the peak loading summer (June) 2025 case of MSG 

network. This base case included a detailed representation of the MSG transmission and distribution 

system in the study area. 

The steady state results, depicts that the power flows on all the MSG distribution line branches are 

within their normal loading limits. There is no capacity constraint in terms of load flow or voltage 

ratings around the study area. Result of the power flow analysis is attached in Figure B4. 

3.3 Power Flow Assessment with MSG PP 

Power flow study of MSG solar project was conducted with sanctioned load (in service and out of 

service) to determine the reliability impact of the 500kW MSG solar project on the MSG distribution 

system. This includes the performance of load flow analysis to identify any facility overload or voltage 

condition that violates the NEPRA planning criteria. Any such violation that is either directly 

attributable to this project or for which it will have a shared responsibility is included in this report. 

The results of the project power flow analysis are plotted in Annexure-B. 

3.3.1 Base Year 2025: Peak Loading Summer with Sanctioned Load In Service 

A base case has been developed with sanctioned load in service at MSG solar for peak loading summer 

(June) 2025 that allow us to judge the impact of MSG solar project on the MSG network. 

Project power flow analysis has been performed after the connection of the project with the MSG 

distribution system. This includes the detailed representation of the power plant. 

The steady state result, with sanctioned load in service at MSG solar depicts that the power flows on 

all the transmission line branches are within their normal loading limits. There is no capacity constraint 

in terms of load flow or voltage ratings around the study area. 

Result of the power flow analysis is attached in Figure B-2. 

The results of the project bus voltages analysis are attached in Annexure-C. 

3.4 Conclusion 

Steady state power flow assessment has been performed. Power flow study was conducted without 

solar Project with sanctioned load in service to analyze the magnitude and phase angles of bus voltages, 
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with sanctioned load in service after the interconnection of the Solar project with the MSG distribution 

system. The power flow results for the system intact shows that the power flows on all the MSG 

distribution tine branches are within their normal tine loading limit. There is no capacity constraint in 

terms of power flow or voltage ratings within the study area. 

I 
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4 CONCLUSION 

4.1 Steady State Assessment 

Steady state power flow assessment has been performed. Power flow study was conducted without 

MSG solar with sanctioned load in service, to analyze the magnitude and phase angles of bus voltages, 

line loadings, and power flows under steady-state conditions. Power flow analysis was also conducted 

with MSG solar and with sanctioned load in service with MSG distribution system. Power flow results 

showed that the power flows on all the MSG distribution branches are within their normal loading 

limit. There is no capacity constraint in terms of power flow or voltage ratings within the study area. 

The steady state results found no capacity constraint in terms of power flow and voltage ranges. 

Hence, it is concluded that based on the study results the Interconnection 
Assessment for 500kW Mehfooz Shaheed Garrison solar PV system with MSG 

Transmission and Distribution Network, meets the NEPRA grid code 
planning criteria. 

11 
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Annex C-2: With MSG solar and with Sanctioned Load In Service. 
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Without MSG PP and With Sanctioned Load 

In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E 
MSG SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:20 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

0.4400 4 1 -0.1 0.2 41004 LV 

0.4400 4 1 0.4 0.2 41006 LV 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUS# X-- NAME --X BASKV ZONE PU/KV ANGLE MW/MVAR MW/MVAR MW/MVAR 805* X-- NAME --X BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

11.000 4 1.0000 0.0 1.7 0.0 0.0 

1 11.000 1.1R 0.0 0.0 

11.000 4 0.9999 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 

31 2 

0.4400 4 0.9929 -0.8 0.0 0.4 0.0 

1 0.4369 0.0 0.2 0.0 
31 2 

11.000 4 0.9998 -0.0 0.0 0.0 0.0 

1 10.998 0.0 0.0 0.0 

12 2 
0.4400 4 1.0199 0.1 0.5 0.4 0.0 

1 0.4488 0.01k 0.2 0.0 
12 2 

11.000 4 0.9996 -0.0 0.0 0.0 0.0 

1 10.996 0.0 0.0 0.0 

31 2 

4100 MSG MV 

6 10 

10 10 

5 10 
41001 BLOCK 1 

6 10 

1. 000LK 

2 10 
41002 LV 

1. 000UN 

41003 BLOCK 1-A 

2 10 

0. 975LK 
41004 LV 

1.000UN 

41005 BLOCK 2 

41001 BLOCK 1 11.000 4 1 0.4 0.4 

41005 BLOCK 2 11.000 4 1 0.9 0.4 

41009 BLOCK 3 11.000 4 1 0.4 0.3 

4100 MSG MV 11.000 4 1 -0.4 -0.4 

41002 LV 0.4400 4 1 0.4 0.2 

41003 BLOCK 1-A 11.000 4 1 -0.1 0.2 

41001 BLOCK 1 11.000 4 1 -0.4 -0.2 

41001 BLOCK 1 11.000 4 1 0.1 -0.2 

41003 BLOCK 1-A 11.000 4 1 0.1 -0.2 

4100 MSG MV 11.000 4 1 -0.9 -0.5 



1.000LK 31 2 

5 10 
1 10.996 0.0 0.0 0.0 4100 MSG MV 11.000 4 1 -0.4 -0.3 

410010 LV 0.4400 4 1 0.4 0.2 

410011 BLOCK 3-A 11.000 4 1 -0.1 0.1 

4 3 1.000UN 

41007 BLOCK 2-A 11.000 4 1 0.4 0.2 
5 10 
41006 LV 0.4400 4 0.9926 -0.8 0.0 0.4 0.0 

1 0.4367 0.0 0.2 0.0 41005 BLOCK 2 11.000 4 1 -0.4 -0.2 
1.000UN 31 2 

41007 BLOCK 2-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0  

1 10.996 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.4 -0.2 
5 10 

41008 LV 0.4400 4 1 0.4 0.2 
0.988LK 31 2 
41008 LV 0.4400 4 1.0053 -0.8 0.0 0.4 0.0  

1 0.4424 0.0 0.2 0.0 41007 BLOCK 2-A 11.000 4 1 -0.4 -0.2 
1.0000N 31 2 

41009 BLOCK 3 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

1 10 
410010 LV 0.4400 4 0.9927 -0.8 0.0 0.4 0.0 

1 0.4368 0.0 0.2 0.0 41009 BLOCK 3 11.000 4 1 -0.4 -0.2 
1.000UN 31 2 

410011 BLOCK 3-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0  

1 10.995 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 0.1 -0.1 
1 10 

410012 LV 0.4400 4 1 -0.1 0.1 
0.988LK 4 3 
410012 LV 0.4400 4 1.0099 0.1 0.5 0.4 0.0 

1 0.4444 O.1R 0.2 0.0 410011 BLOCK 3-A 11.000 4 1 0.1 -0.1 
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PTI INTERACTIVE POWER SYSTEM SIMULATOR---PSS(R)E 
MSG SOLAR PV SYSTEM 

SAT. FEB 15 2025 17:22 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUS* X-- NAME --X BASKV ZONE PU/Ky ANGLE MW/M'/AR MW/MVAR MW/MVAR BUS* K-- NAME --K BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4 1.0000 

1 11.000 

0.0 1.3 

1.1R 

0.0 

0.0 0.0 

0.0  

41001 BLOCK 1 

41005 BLOCK 2 

41009 BLOCK 3 

410013 SOLAR MV 

4 0.9999 -0.0 0.0 0.0 0.0  

1 10.998 0.0 0.0 0.0 4100 MSG MV 

41002 LV 

41003 BLOCK 1-A 

4 0.9929 -0.8 0.0 0.4 0.0  

1 0.4369 0.0 0.2 0.0 41001 BLOCK 1 

4 0.9998 -0.0 0.0 0.0 0.0  

1 10.998 0.0 0.0 0.0 41001 BLOCK 1 

41004 LV 

4 1.0199 0.1 0.5 0.4 0.0  

1 0.4488 0.OR 0.2 0.0 41003 BLOCK 1-A 

4 0.9996 -0.0 0.0 0.0 0.0  

1 10.996 0.0 0.0 0.0 4100 MSG MV 

4100 MSG MV 11.000 

6 10 

10 10 

5 10 

4 10 
41001 BLOCK 1 11.000 

6 10 

1.000LK 31 2 

2 10 
41002 LV 0.4400 

1.0000N 31 2 

41003 BLOCK 1-A 11.000 

2 10 

0.975LK 12 2 
41004 LV 0.4400 

1.000UN 12 2 

41005 BLOCK 2 11.000 

10 10 

11.000 4 1 0.4 0.4 

11.000 4 1 0.9 0.4 

11.000 4 1 0.4 0.3 

11.000 4 1 -0.4 -0.1 

11.000 4 1 -0.4 -0.4 

0.4400 4 1 0.4 0.2 

11.000 4 1 -0.1 0.2 

11.000 4 1 -0.4 -0.2 

11.000 4 1 0.1 -0.2 

0.4400 4 1 -0.1 0.2 

11.000 4 1 0.1 -0.2 

11.000 4 1 -0.9 -0.5 



0.0 0.0 1 10.996 
5 10 

0.0 41005 BLOCK 2 11.000 4 1 -0.4 -0.2 

0.4400 4 1 0.4 0.2 41008 LV 

0.0 0.0 1 10.996 0.0 

1 0.4368 0.0 
1.000UN 31 2 

0.2 0.0 41009 BLOCK 3 11.000 4 1 -0.4 -0.2 

1 10.995 0.0 
1 10 

0.0 0.0 41009 BLOCK 3 11.000 4 1 0.1 -0.1 

0.4400 4 1 -0.1 0.1 410012 LV 

0.0 0.0 4100 1150 MV 11.000 4 1 0.4 0.1 1 11.001 0.0 

41006 LV 0.4400 4 1 0.4 0.2 
1.000LK 31 2 

41007 BLOCK 2-A 11.000 4 1 0.4 0.2 
5 10 

41006 LV 0.4400 4 0.9926 -0.8 0.0 0.4 0.0  

1 0.4367 0.0 0.2 0.0 41005 BLOCK 2 11.000 4 1 -0.4 -0.2 
1.000UN 31 2 

41007 BLOCK 2-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

0.988LK 31 2 
41008 LV 0.4400 4 1.0053 -0.8 0.0 0.4 0.0 

1 0.4424 0.0 0.2 0.0 41007 BLOCK 2-A 11.000 4 1 -0.4 -0.2 
1.000UN 31 2 

41009 BLOCK 3 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

31 2 

0.4400 4 0.9927 -0.8 0.0 0.4 0.0 

4100 MSG MV 11.000 4 1 -0.4 -0.3 

410010 LV 0.4400 4 1 0.4 0.2 

410011 BLOCK 3-A 11.000 4 1 -0.1 0.1 

5 10 

1. 000LK 

1 10 
410010 LV 

410011 BLOCK 3-A 11.000 4 0.9996 -0.0 0.0 0.0 0.0 

0.988LK 4 3 
410012 LV 0.4400 4 1.0099 0.1 0.5 0.4 0.0 

1 0.4444 0.1K 0.2 0.0 410011 BLOCK 3-A 11.000 4 1 0.1 -0.1 
4 3 

410013 SOLAR MV 11.000 4 1.0001 0.0 0.0 0.0 0.0 

10 
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Okara Cantt Energy 

EXECUTIVE SUMMARY 

This report provides the documentation of an assessment that has been performed for the 

interconnection of a 999kW Solar PV Power Generation project at Okara Cantt (OC) distribution 

system at 11kV project of "Military Engineering Services" (MES). The project will be a Grid tied 

999kW Solar PV based system connected with the power network of CC. The '999kw OC solar PV 

Power Generation project' is located at Q943+J56, Okara Cantonment, Okara, Pakistan. 

The integration of solar power generation at the Okara Cantt premises necessitates a comprehensive 

system study analysis to ensure optimal operation of the electrical network. Okara Cantt currently 

receives a single point supply from LESCO with a sanctioned load of 4.5MW. The introduction of 

solar power generation will influence the flow of electricity within the premises, impacting both 

consumption and injection dynamics. 

The existing setup includes transformers, switchgear, and distribution panels to distribute electricity 

throughout the premises. The sanctioned load of 4.5MW is the maximum load that can be drawn from 

LESCO's grid. 

The entire solar generation within the Okara Cantt premises will be consumed internally without 

exporting any power to the grid. To ensure the safe and efficient integration of solar power, a load 

flow study is required to analyze the impact of this interconnection on the existing electrical network. 

This study will assist in obtaining solar generation concurrence and ensuring compliance with relevant 

technical and regulatory requirements. 

The analyses have been carried out in following scenarios; 

• Without 999kW Okara Cantt solar PV with sanctioned load in service. 

• With 999kW Okara Cantt solar PV with sanctioned load in service. 

Steady state power flow assessment has been performed using the network data of Okara Cantt. Power 

flow study was conducted without Solar Project with sanctioned load in service to analyze the 

magnitude and phase angles of bus voltages, line loadings and power flows under steady-state 

conditions. Power flow analysis was also conducted with sanctioned load in service after the 

interconnection of the Solar project with the Okara Cantt distribution system. The power flow results 

for the system intact shows that the power flows on all the Okara Cantt transmission and distribution 
ES 

I 
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line branches are within their normal line loading limit. There is no capacity constraint in terms of 

power flow or voltage ratings within the study area. 

This systems study is a critical step in obtaining solar generation concurrence for Okara Cantt. By 

ensuring the stability and reliability of the electrical system, the study facilitates seamless solar power 

integration while maintaining compliance with Okara Cantt and regulatory requirements. 

Based on the study results, it is concluded that proposed generation interconnection assessment for 

999kW Okara Cantt solar PV Power Generation project meets the NEPRA grid code planning criteria. 
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1 INTRODUCTION 

1.1 Project Description 

This report provides the documentation of an assessment that has been performed by ARGO Energy 

in response to a request made by Okara Cantt (OC) ("Project Owner" or "P0") for the 

interconnection of a 999kWp Solar PV Power Generation project ("Project") to the OC power System 

at 11kv. 

The '999kw Okara Cantt solar PV Power Generation project' is located at Q943+J56, Okara 

Cantonment, Okara, Pakistan. Figure 1.1 shows Google site map of the project. 

Figure 1.1: Google Site Map of the Solar 1W Power Generation Project. 

3 



?ARCO Okara Cantt Energy 

1.2 Interconnection Arrangement 

Okara Cantt aims to integrate solar power generation into its existing electrical infrastructure. Okara 

Cantt currently receives a single-point power supply from LESCO with a sanctioned load of 4.5MW. 

The entire solar generation within the Okara Caritt premises will be consumed internally without 

exporting any power to the grid. The objective of the analyses is to evaluate the impact of the solar 

power plant on the Okara Cantt transmission and distribution system. 

1.3 Objective of System Study Analysis 

The primary objectives of the load flow study are: 

• To evaluate the impact of solar power injection on the voltage levels and power distribution 

within Okara Cantt premises. 

• To determine the changes in power flow patterns resulting from the integration of solar 

generation. 

• To ensure that the existing electrical infrastructure can support the additional solar power 

without causing instability or operational issues. 

• To verify compliance with regulatory requirements for solar power interconnection and 

obtain concurrence for solar generation. 

1.4 Study Components 

999kW solar PV system is modelled into the Okara Cantt distribution system by ARCO Energy. 

Technical analysis includes: 

i) Data gathering and modelling 

ii) Steady state analysis 

iii) Conclusion 

The above scope of work involved in the technical analysis has been carried to demonstrate that 

connection assessment of this PV system meets the National Electric Power Regulatory Authority 

(NEPRA) distribution code. 

The analyses have been carried out in following scenarios; 

• Without 999kW Okara Cantt solar PV with sanctioned load in service. 

• With 999kW Okara Cantt solar PV with sanctioned load in service. 

4 
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Energy 

This report documents the results of the steady state analyses. The principal objective of these analyses 

is to evaluate the impact of 999kw solar PV system to the distribution system of Okara Cantt and vice 

versa. 
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2 STUDY METHODOLOGY 

2.1 Study Criteria 

The study has been carried out based on the National Electric Power Regulatory Authority (NEPRA) 

Grid Code planning criteria. Key parameters and their corresponding limits have been summarized in 

table below. 

Parameter Range 

Voltage Level 
Normal Condition 

±5 % p.0 at 132kV and below 

+8%,-5% p.0 at 220kVand above 
Contingency ±10% p.0 

T/Une Loading 
Capacity 

Normal Condition 100% 
Contingency 100% 

Frequency 
Nominal 50 Hz 

Normal Variation 49.8 Hz - 50.2 Hz 
Contingency Band 49.4 Hz - 50.5 Hz 

Power Factor 
Lagging 0.95 
Leading 0.95 

2.2 Steady State Analysis 

The purpose of steady-state analysis is to analyse the impact of the proposed solar power plant on 

distribution system facilities under steady-state conditions. It involves two distinct analyses: line 

loading analysis and voltage analysis. Power flow solutions using the PSS/E® program (Version 33.4) 

has been performed. 

A "study area" was defined to represent the areas of interest within Okara Cantt. 

2.2.1 System Intact Analysis 

The incremental impact of the project on substations and transmission line loading under normal 

conditions was evaluated by comparing transmission and distribution system power flows through 

different scenarios for the project. 

2.2.2 Transmission Line Loading Analysis 

11kV and 0.4kV rated transmission and distribution facilities in the study area have been monitored 

for line loadings. 
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2.2.3 Voltage Analysis 

Voltages at buses inside the study area have been monitored for possible for voltage violations in 

accordance with NEPRA Grid Code gzideIines. 
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3 STEADY STATE ANALYSIS 

3.1 Model Development 

Project specific data was provided by the plant owner and it has been compiled and presented in 

Annexure-A. The steady state model of the power plant is presented in table below: 

Generator 
No. of Collector Units 

Generation size of each 
collector (kVA) 

841 

Active Power of each 
collector Pgen. (kW) 

Power Factor 0.95 lagging, 0.95 leading 
Qmin, Qmax QVAR) - 0.2626, 0.2626 

fisted Frequency 50 Hz 
Generation Voltage 0.8V 

Xsource 

Generation Step Up Transformer 
No of Transformer 1 

kVA Capacity of each 
GSU 

1250 

% Reactance (X 5 0% 

Okara Cantt 

Sanctioned Load (LESCO) 4500 kW 

Steady state power flow assessment has been performed using the network data of 0G. 

3.2 Power Flow Assessment Without Okara Cantt PP and with Sanctioned 

Load In Service 

Power flow study without Okara Gantt solar and with sanctioned load in service, was conducted to 

analyze the magnitude and phase angles of bus voltages, line loadings and power flows under steady-

state conditions. 

The result of this power flow analysis is in Annexure-B. 
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3.2.1 Base Year 2025: Peak Loading Summer with Sanctioned Load in Service 

Power flow analysis has been performed on the peak loading summer Oune) 2025 case of Okara Cantt 

network. This base case included a detailed representation of the Okara Cantt transmission and 

distribution system in the study area. 

The steady state results, depicts that the power flows on all the Okara Cantt distribution line branches 

are within their normal loading limits. There is no capacity constraint in terms of load flow or voltage 

ratings around the study area. Result of the power flow analysis is attached in Figure B-i. 

3.3 Power Flow Assessment with Okara Cantt PP 

Power flow study of Okara Cantt solar project was conducted with sanctioned load (in service and out 

of service) to determine the reliability impact of the 999kW Okara Cantt solar project on the Okara 

Cantt distribution system. This includes the performance of load flow analysis to identify any facility 

overload or voltage condition that violates the NEPRA planning criteria. Any such violation that is 

either directly attributable to this project or for which it will have a shared responsibility is included in 

this report. 

The results of the project power flow analysis are plotted in Annexure-B. 

3.3.1 Base Year 2025: Peak Loading Summer with Sanctioned Load In Service 

A base case has been developed with sanctioned load in service at Okara Cantt solar for peak loading 

summer (June) 2025 that allow us to judge the impact of Okara Cantt solar project on the Okara Cantt 

network. 

Project power flow analysis has been performed after the connection of the project with the Okara 

Cantt distribution system. This includes the detailed representation of the power plant. 

The steady state result, with sanctioned load in service at Okara Cantt solar depicts that the power 

flows on all the transmission line branches are within their normal loading limits. There is no capacity 

constraint in terms of load flow or voltage ratings around the study area. 

Result of the power flow analysis is attached in Figure B-2. 

The results of the project bus voltages analysis are attached in Annexure-C. 
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3.4 Conclusion 

Steady state power flow assessment has been performed. Power flow study was conducted without 

solar Project with sanctioned load in service to analyze the magnitude and phase angles of bus voltages, 

line loadings and power flows under steady-state conditions. Power flow analysis was also conducted 

with sanctioned load in service after the interconnection of the Solar project with the Okara Cantt 

distribution system. The power flow results for the system intact shows that the power flows on all 

the Okara Cantt distribution line branches are within their normal line loading limit. There is no 

capacity constraint in terms of power flow or voltage ratings within the study area. 
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4 CONCLUSION 

4.1 Steady State Assessment 

Steady state power flow assessment has been performed. Power flow study was conducted without 

Okara Cantt solar with sanctioned load in service, to analyze the magnitude and phase angles of bus 

voltages, line loadings, and power flows under steady-state conditions. Power flow analysis was also 

conducted with Okara Canct solar and with sanctioned load in service with Okara Cantt distribution 

system. Power flow results showed that the power flows on all the Okara Canu distribution branches 

are within their normal loading limit. There is no capacity constraint in terms of power flow or voltage 

ratings within the study area. 

The steady state results found no capacity constraint in terms of power flow and voltage ranges. 

Hence, it is concluded that based on the study results the Interconnection 
Assessment for 999kW Okara Cantt solar PV system with Okara Cantt 
Transmission and Distribution Network, meets the NEPRA grid code 

planning criteria. 

11 



(pRco Okara Cantt ,'Energy 

LIST OF ANNEXURES 

Annex A Project Specific Data. 

Annex A-i: Project Site Map. 

Annex A-2: Power Plant Data. 

Annex B: Power Flow Steady State Analysis Result 

Figure B-i: Base Year 2025 - Peak loading summer without Okara Cantt solar and 

Sanctioned load in service. 

Figure B-2: Base Year 2025 - Peak loading summer with Okara Cantt solar and Sanctioned 

load in service. 

Annex C: Assessment of Bus Voltages. 

Annex C-i: Without Okara Cantt solar and with Sanctioned Load In Service. 

Annex C-2: With Okara Cantt solar and with Sanctioned Load In Service. 

12 



Annexure-A 

Project Specific Data 



Annexure-A-1 

Project. Site Map 



Figure 1.1: Google Site Map of the Solar PV Power Generation Project 
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Smart String Inverter 
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Nominal AC Active Power 

0  Max.ACApparent Power 

Max. AC Active Power (c054=1) 

Nominal Output Voltage 

Rated AC Grid Frequency 

Nominal Output Current 

Max, Output Current 

Adjustable Power Factor Range 

Total Harmonic Distortion 

300,000W 

330,000 VA 

330,000W 

800V,3W+PE 

S0Hz/60Hz 

2 16.6 A 

238.2 A 

0.8LG ...0.8LD 

<1% 

Communication 

LED Indicators, WLAN + APP 

Yes 

Yes 

Yes 

Dimensions (W x H x D) 1,048 x 732 x 395mm 

Weight (with mounting plate) ~112 kg 

Operating Temperature Range -25 'C '-60°C 

Cooling Method Smart Air Cooling 

Max. operating Altitude without Derating 4,00Gm (13,123 ft.) 

Relative Humidity 0 100% 

AC Connector Waterproof Connector + OT/DT Terminal 

Protection Degree IP 66 

Topology Transformerless 

SU N2000-33OKTL-H 1 

Technical Specifications 

Max. Efficiency 

European Efficiency 

 

EffiCiency 

Input 

~99.0% 

~98.B% 

    

Max Input Voltage 1 SOOV 

Number of MPP Trackers 6 

Max. Current perMPPT 

Max. Short Circuit Current per MPPT 

Max. PV inputs per MPPT 

Start Voltage 

MPPT Operating Voltage Range 

Nominal Input Voltage 

GSA 

115 A 

4/5/5/4/S/S 

550 V 

SOOV'-  1,500V 

1,080 V 

Output 

Protection 

Smart String-Level Disconnector(SSLD) Yes 

Anti-blending Protection Yes 

AC Overcurrent Protection Yes 

DC Reverse-polarity Protection Yes 

PV-array String Fault Monitoring Yes 

DC Surge Arrester
-

Type II 

AC Surge Arrester Type II 

DC insulation Resistance Detection yes 

AC Grounding Fault Protection 
-

Yes 

Residual Current Monitoring unit Yes 



Hi-MO 
Explorer 

LR5-72HTH 

560"575 M 
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• Suitable for distributed projects 

• Excellent outdoor power generation performance 

• High module quality ensures long-term reliability 

15-year Warranty for 
Materials and Processing 

25-year Warranty for Extra 
Linear Power Output 

Complete System and 

Product Certifications 

IEC 61215, JEC 61130, UL 61130 

lsO9001:2015: ISO Quality Management System 

lSO1400i:2015: Iso Environment Management System 

1S045001: 2018: Occupational Health and Safely 

1EC62941: Guideline (or module design qualification and type appsoval 
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6 Hi-MO LR5-72HTH 560-575M 

0-3% 22.3 % <1.5% 0.40 % 

Output Cable 
4mm', +400 -200mm/±l400mm 

length can be customized 

C A4 8-8 

Testing Condition SIC NOCT SIC NOD' Sic NOCT SIC NOCT 

Maximum Power lPmaVl 560 418 565 422 510 426 515 430 

52.06 40.83 

14,14 11.42 

50.61 48.46 

13.94 11.26 

Open Circuit Voltage (Vo-cM 

ShortCircuit Current (lsc/.8j 

51,76 48.60 51.91 48.14 

14.03 11.31 14.07 11.36 

Voltage at Maximum Power Vmpfv) 43.61 39.79 43.16 39.93 43,46 39.66 43.91 40.01 

12.96 10.61 13.03 10.67 Current at Maximum Power (Imp/A) 12.89 10.55 13.10 10.72 

Module Efficiency(%) 21.1 21.9 22.1 22.3 

Additional Value 

25-Year Power Warranty 

0 15 20 25 

q8s 

Mechanical Parameters 
Cell Onentation 144 (6x24} 

Junction Box P68, three diodes 

Glass Single glass. 3.2mm coated tempered glass 

Frame Anodized aluminum alloy frame 

Weight 27.5kg 

Dimension 2218X1134X35mm 

Packaging 3lpcs per pallet! lsspcs per 20 GP / 620pcs per40' MC 

Electricatcharacteristics STC:AM1.5 1000W/rn0  25t 

Module Type LR5-I2HTH-SCOM 

NOC' AM1.S 800W/rn2  20t lmfs Tnt uncoesainty e Peacn 3% 

LJ5-72HTW555M LRS-I2HTH'570M LRS-I2HTH-575M 

unix: mm 
2118 
1400 
990  
400 

,c. o 
.1 

Tolerance: 
rngth: ±2mm 

wdth: ±2mm 

Mechanical Loading 

Temperature Ratings (SIC) 

Temperature Coefficient of Pmax 

54 00 Pa Front Side Maximum Static Loading 

24 00 Pa Rear Side Maximum Static Loading 

25mm Hailstone at the speed of 23m/s Hailstone Test 

+0.0 50 96/' C 

-O.230%/'C 

Temperature Coefficient of sc 

Temperature Coefficient of Voc 
Fire Rating 

uLtypelor2 

lECCIassC 

No.8369 Shangyuan Road, Xi'an Economic And 
Technological Development Zone, lOan, Shaanxi, China. 

Web: www.longi.com  LONGI 

Operating Parameters 
Operational Temperature -40'C - +85'C 

Power Output Tolerance 0-3% 

Voc and sc Tolerance ±3% 

Maximum System Voltage DCISOOV (IEC/uL) 

Maximum Series Fuse Rating 25A 

Nominal Operating Cell Temperature 45±2'C 

Protection Class Class II 

-o.29o%C 
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Load Flow Analysis of 999kW Solar PV System at Okara Cantt (OC) 
Pre Project Steady State Analysis Results: Base Year 2025 I Peak Loading 2025 

Figure; 9-1 
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Annexure-C-1 

Without Okara Cantt PP and With Sanctioned 

Load In Service 



PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS (R) E 
OKARA CANTT SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:25 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

53 2 
41006 LV 0.4400 4 1 0.7 0.4 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUSI$ X-- NAME --X BASKV ZONE P01KV ANGLE MW/MVAR MW/MVAR MWIMVAR BUSt K-- NAME --K BASKV AREA CKT MW MVAR 
PATIO ANGLE % SET A 

4 1.0000 0.0 4.5 0.0 0.0 

1 11.000 2.2R 0.0 0.0 

4 0.9997 -0.0 0.0 0.0 0.0 

1 10.996 0.0 0.0 0.0 

4 0.9878 -1.4 0.0 0.8 0.0 

1 0.4346 0.0 0.4 0.0 

4 0.9995 -0.0 0.0 0.0 0.0 

1 10.994 0.0 0.0 0.0 

4 1.0136 -1.3 0.0 0.8 0.0 

1 0.4460 0.0 0.4 0.0 

4 0.9993 -0.0 0.0 0.0 0.0 

1 10.992 0.0 0.0 0.0 

4100 OKARA CNT MV11.000 

17 10 

17 10 

17 10 
41001 BLOCK 1 11.000 

17 10 

1.000LK 53 2 

8 10 
41002 LV 0.4400 

1.0000N 52 2 

41003 BLOCK 1-A 11.000 

8 10 

0.975LK 53 2 
41004 LV 0.4400 

1.000UN 52 2 

41005 BLOCK 2 11.000 

41001 BLOCK 1 11.000 4 1 1.5 0.8 

41005 BLOCK 2 11.000 4 1 1.5 0.8 

41009 BLOCK 3 11.000 4 1 1.5 0.7 

4100 OKARA CNT MV11.000 4 1 -1.5 -0.8 

41002 LV 0.4400 4 1 0.7 0.4 

41003 BLOCK 1-A 11.000 4 1 0.7 0.4 

41001 BLOCK 1 11.000 4 1 -0.7 -0.4 

41001 BLOCK 1 11.000 4 1 -0.7 -0.4 

41004 LV 0.4400 4 1 0.7 0.4 

41003 BLOCK 1-A 11.000 4 1 -0.7 -0.4 

4100 OKARA CNT MV11.000 4 1 -1.5 -0.8 



41001 BLOCK 2-A 11.000 4 1 0.8 0.4 
8 10 

41006 LV 0.4400 4 0.9874 -1.4 0.0 0.8 0.0 

1 0.4345 0.0 0.4 0.0 41005 BLOCK 2 11.000 4 1 -0.7 -0.4 
52 2 

41007 BLOCK 2-A 11.000 4 0.9993 -0.0 0.0 0.0 0.0 

1 10.992 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 
8 10 

41008 Lv 0.4400 4 1 0.7 0.4 
0.9881.K 53 2 

41008 LV 0.4400 4 1.0002 -1.4 0.0 0.8 0.0  

1 0.4401 0.0 0.4 0.0 41007 BLOCK 2-A 11.000 4 1 -0.7 -0.4 
1.0000W 52 2 

41009 BLOCK 3 11.000 4 0.9990 -0.1 0.0 0.0 0.0  

1 10.989 0.0 0.0 0.0 4100 OKARA CNT MV11.000 4 1 -1.5 -0.7 
17 10

410010 LV 0.4400 4 1 0.7 0.4 
1.00012< 53 2

410011 BLOCK 3-A 11.000 4 1 0.7 0.4 
8 10 
410010 LV 0.4400 4 0.9871 -1.4 0.0 0.8 0.0 

1 0.4343 0.0 0.4 0.0 41009 BLOCK 3 11.000 4 1 -0.7 -0.4 
1.000UN 52 2 

410011 BLOCK 3-A 11.000 4 0.9985 -0.1 0.0 0.0 0.0 

1 10.983 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.7 -0.4 
8 10 

410012 LV 0.4400 4 1 0.8 0.4 
0.98812< 28 3 
410012 LV 0.4400 4 1.0038 -0.9 0.0 0.8 0.0 

1 0.4417 0.0 0.4 0.0 410011 BLOCK 3-A 11.000 4 1 -0.8 -0.4 
28 3 
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PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS(R)E 
OKARAR CANTT SOLAR PV SYSTEM 

SAT, FEB 15 2025 17:33 
%MVA FOR TRANSFORMERS 
% I FOR NON-TRANSFORMER BRANCHES 

X  FROM BUS X AREA VOLT GEN LOAD SHUNT X  TO BUS X 
TRANSFORMER RATING 

BUSt X-- NAME --X BASKV ZONE P12/KV ANGLE MWIMVAR MWIMVAR MW/MVAR BUSt X-- NAME --X BASKV AREA CKT MW MVAR 
RATIO ANGLE % SET A 

4100 OKABA CNT MV11.000 

17 10 

17 10 

17 10 

8 10 
41001 BLOCK 1 11.000 

17 10 

1.000LK 53 2 

8 10 
41002 LV 0.4400 

52 2 

41003 BLOCK 1-A 11.000 

8 10 

0.975LK 53 2 
41004 LV 0.4400 

1.0000N 52 2 

41005 BLOCK 2 11.000 

4 1.0000 0.0 3.7 0.0 0.0 

1 11.000 2.OR 0.0 0.0 

4 0.9997 -0.0 0.0 0.0 0.0 

1 10.996 0.0 0.0 0.0 

4 0.9878 -1.4 0.0 0.8 0.0 

1 0.4346 0.0 0.4 0.0 

4 0.9995 -0.0 0.0 0.0 0.0 

1 10.994 0.0 0.0 0.0 

4 1.0136 -1.3 0.0 0.8 0.0 

1 0.4460 0.0 0.4 0.0 

4 0.9993 -0.0 0.0 0.0 0.0 

1 10.992 0.0 0.0 0.0 
7 10 

41001 BLOCK 1 11.000 4 1 1.5 0.8 

41005 BLOCK 2 11.000 4 1 1.5 0.8 

41009 BLOCK 3 11.000 4 1 1.5 0.7 

410013 SOLAR MV 11.000 4 1 -0.8 -0.3 

4100 OKARA CNT MV11.000 4 1 -1.5 -0.8 

41002 LV 0.4400 4 1 0.7 0.4 

41003 BLOCK 1-A 11.000 4 1 0.7 0.4 

41001 BLOCK 1 11.000 4 1 -0.7 -0.4 

41001 BLOCK 1 11.000 4 1 -0.7 -0.4 

41004 LV 0.4400 4 1 0.7 0.4 

41003 BLOCK 1-A 11.000 4 1 -0.7 -0.4 

4100 OKARA CNT MV11.000 4 1 -1.5 -0.8 



0.4400 4 1 0.7 0.4 

8 10 
41008 LV 

0.988LK 53 2 
41008 LV 0.4400 4 1.0002 -1.4 0.0 0.8 0.0 

0.4400 4 1 0.8 0.4 410012 LV 

1. 0001311 28 3 

410013 SOLAR MV 11.000 4 1.0003 0.0 0.0 0.0 0.0 

10 
1 11.003 0.0 0.0 0.0 4100 OKARA CNT MV11.000 4 1 0.8 0.2 

41006 LV 0.4400 4 1 0.7 0.4 
1.000LK 53 2 

41007 BLOCK 2-A 11.000 4 1 0.8 0.4 
8 10 
41006 LV 0.4400 4 0.9874 -1.4 0.0 0.8 0.0  

1 0.4345 0.0 0.4 0.0 41005 BLOCK 2 11.000 4 1 -0.7 -0.4 
1.000UN 52 2 

11007 BLOCK 2 A 11.000 4 0.9993 -0.0 0.0 0.0 0.0  

1 10.992 0.0 0.0 0.0 41005 BLOCK 2 11.000 4 1 -0.8 -0.4 

1 0.4401 0.0 0.4 0.0 41007 BLOCK 2-A 11.000 4 1 -0.7 -0.4 
52 2 

41009 BLOCK 3 11.000 4 0.9990 -0.1 0.0 0.0 0.0 

1 10.989 0.0 0.0 0.0 4100 OKARA CNT NV11.000 4 1 -1.5 -0.7 
17 10

410010 LV 0.4400 4 1 0.7 0.4 
1.000LK 53 2

410011 BLOCK 3-A 11.000 4 1 0.7 0.4 
8 10 
410010 LV 0.4400 4 0.9871 -1.4 0.0 0.8 0.0 

1 0.4343 0.0 0.4 0.0 41009 BLOCK 3 11.000 4 1 -0.7 -0.4 
1.000UN 52 2 

410011 BLOCK 3-A 11.000 4 0.9985 -0.1 0.0 0.0 0.0  

1 10.983 0.0 0.0 0.0 41009 BLOCK 3 11.000 4 1 -0.7 -0.1 
8 10 

0.988LK 28 3 
410012 LV 0.4400 4 1.0038 -0.9 0.0 0.8 0.0 

1 0.4417 0.0 0.4 0.0 410011 BLOCK 3-A 11.000 4 1 -0.8 -0.4 



410014 S0LR LV 0.8000 4 1 -0.8 -0.2 
1.000LK 67 1 
410014 S0L LV 0.8000 4 1.0053 0.9 0.8 0.0 0.0 

1 0.8042 0.3R 0.0 0.0 410013 SOLAR NV 11.000 4 1 0.8 0.3 
1. 000UN 67 1 








































































































































































































































































































































































































































































































































































































































































































































































































































	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309

