
Date: 30th  ay, 2014 

Signature: 
Name: Mirza Nadeem 
Designation: Director 

Company Seal 

040' 

.c04c  

 

FIRST SOLAR 

First Sofar (vt) Ltd" 

Ref: FS/Correspondence/101/01 

The Registrar 
National Electric Power Regulatory Authority 
NEPRA Tower Attaturk Avenue (East) 
Sector G-5/1 
Islamabad 

Subject: Application for a Generation License of 02 MW Solar Power Project 

  

I, Mirza Nadeem Hafeez, being the duly Authorized representative First Solar Private Limited by virtue of 
BOARD RESOLUTION dated 13th  May, 2014, hereby apply to the National Electric Power Regulatory 
Authority (NEPRA) and for the Grant of a Generation License of 02 MW Solar Power Project to First Solar 
Pvt. Ltd pursuant to the section 15 of the Regulation of Generation, Transmission and Distribution of 
Electric Power Act, 1997. 

I certify that the documents-in-support attached with this application are prepared and submitted in 
conformity with the provision of National Electric Power Regulatory Authority Licensing (Application and 
Modification Procedure) Regulations, 1999, and undertake to abide by the terms and provisions of 
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 belief. 

A [Pay Order]bearing number P0.0302.0015533 in the sum of Rupees 134,728 (One Lakh Thirty Four 
Thousand Seven Hundred and Forty Eight only) being the non-refundable License application fee 
calculated in accordance with Schedule-II to National Electric Power Regulatory Authority Licensing 
(Application and Modification Procedure) Regulations, 1999, is also attached herewith. 

10-B, Street 26, F-8/1 
Ph: 051-2255892, 2255052 Fax: 051-2256493 
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EXECUTIVE SUMMARY 

• 
This application is for Grant of Generation License  filed by First Solar Private Limited(the 

• "Project Company") for its 02 MW Solar PV Power Project (the "Project") in Kalar Kahar Punjab 

Pakistan. 
• 

• 
First Solar got Letter of Intent (L01) from Alternative Energy Development Board (AEDB) for the 

development of 02 MW Solar Power Project under Renewable Policy for Power Generation, 

•
2006. 

Ask  

.A11,  
111/ 

	

	The Project is located in Kalar Kahar, District Chakwal Punjab Pakistan. The Project facility will 

generate 02 MW electricity and supply to the national Grid of IESCO. 

• 
The Project is sponsored by Monitor Associates (Pvt.) Ltd. 

4 
Monitor Associates (Pvt) Ltd. Started as a construction company and was able to earn repute 

• for applying innovative methods and performing precise engineering and management skills in 

the emerging market. In the year 1999 the third phase of expansion came when the company 

• decided to participate fully to bring in the renewable energy technologies to the country to 

meet the clean and environmental friendly power needs of our future. Our management and 
ID 	engineers continually research market trends and educate themselves with new changes. 

• Monitor Associates has executed many projects of renewable energy including solar home 

systems, solar street lights, Solar Part Lights, Solar highway lights at different locations of 

• 
Pakistan. 

The feasibility of the Project was submitted to AEDB in March, 2011 and based on the 

comments of AEDB, revised feasibility of the Project has been submitted to AEDB in February, 

• 2014. The approval of AEDB is awaited. 

111 

ID 
The Electrical and Grid Interconnection Studies were submitted to Islamabad Electric Supply 

I/ 	Company (IESCO) in January, 2013. The approval from IESCO is awaited. 

411 
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• 
• 
• 
a 

eip  

Initial Environmental Examination (IEE) of the Project has been completed and NOC has been 

issued by Environmental Protection Department Punjab. 

• 



• 
This application document is a package of information as per NEPRA Licensing (Application and 

Modification Procedure) Regulations, 1999 notified by National Electric Power Regulatory 

• Authority (NEPRA). 

• The document is comprised of following Annexure: 

Annexure-A: Copy of Board Resolution 

Annexure-B: Certificate of Incorporation 

Annexure-C: Memorandum and Articles of Association 

Annexure-D: Last Filed Annual Return 

	

e Aft 	Annexure-E: Last Three Years Financial Statement 

	

IMP 	Annexure-F: Company Profile of Project Applicant and Project Sponsors 

Annexure-G: CV of Senior Management, Technical and Professional Staff 

• 
Annexure-H: Details of Lender's Facility available for the Project 

Annexure-1: Company Profiles of Sub-Contractors 

• 
Annexure-J: Consent Letters from Sub Contractors 

Annexure-K: Prospectus 
Annexure-L: Project Information in Pursuant to Schedule-Ill [(Regulation 3(6))] for Generation 

Facilities 

• Annexure-M: Information for Schedule-I of License 

Annexure-N Information for Schedule-II of License 

• Annexure-O: Safety Plans and Policies 

Annexure-P: Plant characteristics 

• Annexure-Q: Control, metering, instrumentation and protection 

• 
Annexure-R: Training and Development 
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FIRST SOLAR 

First SoCar (vt) Ltd- 

• 
• 
• 
• 
• 	Extracts of the Minutes of the Meeting of the Board of Directors of M/S First Solar Pvt. Ltd held at  

10-B, Street No.26, Sector F-8/1, Islamabad  

BOARD RESOLUTION:  

• 
	

The following resolutions were discussed in detail by the Board and approved unanimously. 

"RESOLVED THAT First SolarPvt. Ltd (a company incorporated under the laws of Pakistan with its 

registered office located at 10-B, Street No.26, Sector F-8/1, Islamabad  

(the Company) be and is hereby authorized to file application for the grant of Generation License for 

submission at National Electric Power Regulatory Authority (NEPRA) in respect of its 02 MW Solar 

Power Generation Project to be located at Kallar Kahar, District Chakwal, Province of Punjab, Pakistan. 

(the Project) and in relation thereto, enter into and execute all required documents, make all fillings and 

pay all applicable fees, in each case, of any nature whatsoever as required." 

"FURTHER RESOLVED THAT in respect of application for the grant of Generation License (including any 

modification to the application for the Grant of Generation License) for submission to National Electric 

Power Regulatory Authority, Mr Mirza Nadeem Hafeez  as Director/ CEO  be and hereby empowered and 

authorized for and on behalf of the Company to: 

( ) 
	

review, execute, submit and deliver the Generation License Application (including any 

modification to the application for the Grant of Generation License) and related 

documentation required by National Electric Power Regulatory Authority, including any 

contracts, documents, power of attorney, affidavits, statements, letters, forms, applications, 

deeds, guarantees, undertakings, approvals, memoranda, amendments, letters, 

communications, notices, certificates, requests, statements and any other instruments of 

any nature whatsoever; 

(ii) sign and execute necessary documentation, pay the necessary fees, appear before the 

National Electric Power Regulatory Authority as needed, and do all acts necessary for 
completion and processing of the Generation License Application (modification to the 

application for the Grant of Generation License); 

(iii) do all such acts, matters and things as may be necessary for carrying out the purposes 

II 
	 aftersaid and giving full effect to the above resolutions/resolution". 

• 
"AND FURTHER RESOLVED THAT Mr. Mirza Nadeem Hafeez  as Director / CEO  be and is hereby 

authorized to delegate all or any of the above powers in respect of the foregoing to any other officials of 

• the Company as deemed appropriate." 

• ._ —?_----- 	 i 	,--,' i• 

,..  
11 	Mirza N 	Hafeez 	 Mrs. Nadeem Hafeeez 

• Da 	13th  May, 2014 

10-B, Street 26, F-8/1 

Ph: 051-2255892, 2255052 Fax: 051-2256493 
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cERTititcATE OF INC(.)R1'()17ATION 

:nder Sti(it ion 3? or the Conipanies Ordinance. I 98$ iNLVII or 1984)) 

Corporate iiniversai Ides 	No, 11ti9741  

(Muhammad Arms Nonitan) 

Joint Riiivistriir III Companins 

klamiihad 
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iniI that II. COIllptinV 5 IiutiIvd It  horo,, 

Given tinder in:, hand at Islamabad this Hi:Menai day of hunr Two 
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ANNEXURE-C: MEMORANDUM & ARTICLES OF ASSOCIATION 



FIRST SOLAR 
(PRIVATE) LIMITED 

1The name of the Companies is "FIRST SOLAR (PRIVATE) LiAtP- T 

I I. 	I he Registered Office of the Company N\ ill he situated in the slain n€I. 

Capital Territory. Pakistan. 

2. To carry, on the ttiness i ml and petroleam. fabricate, contract. ere' 
manufacturers of plants. maehinery and ;:pp,,‘utus ha oIl and rvirolki. 
chemical installations and to purchal.t.!. 	, ,ther\%ise actittne, ra , da e. man 

refine, treat. 	 reduct distil, store. transpor:. 

suppl). sell and °the,-  ise dispose oil and generull \ trade in 	y and 

petroleum and petroleum a,duets, 

3. In carry on the hu:.aness as petroleum engineers. providing c,lisultatIc.':, 
preparation of feosibilities for all sorts of petroleum related industriet,  ahl to 

manufacture, bus. sell, import. export and to deal in all sorts of oil iield 

CI uipments. 

• 

• 

VE 

• TI COMPANIES ORDIN,ANO ' 

• 

• (PRIVATE COMPANY LIMITED BY SIti 

• 

• Nlcmorandum of Association 

• of 

• 

• 

• 
• 
• 
• 
• 
• 
• 
se 

• 
• 
• 

• 

• 

•	 

• 

'I he objects for which the Company is estahIiheJ arc all or an of the 
following:- 

1. 

 

Fo locate. establkh., construct. equip, operate. use, manage and maintain thermal 

power, solar power, h■dio power plants and coal tired iN.,wer plants. power 

station. transforrning„ switching, conversion. and tran..;iniion lhciiitu\. 	_i 

stations. cables, o\ crhead lines. sub-stations. switchliv stations, .tunnels. Caible 
bridges. link boxes. heal pumps, plants and equipment for combined heat and 
power schemes. ullices. c,.tittruter centers, shops., disp,stisint machines for pre-
payment cards and other de\ it'es. showrooms, ckisa:,. raCtOriCS. WiM•kshOp:;, 
plants, printing fwih ties.warehouse and other storage facilities, 
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• 
• 
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COM eniences and undertake, execute, carry out, dispose of or otliersise tuin • 	tiui the same. 

0 Carry on the business of si 	1115. and 	and I, r rdii t 

• 
13. To apply for tender.. purchase or otherwise acquire an connact . 

licenses and e niccssions for or in relation 	the cibiL,et ,,UI NES: 

O 
mentioned or an' of the and to undertakc.. eNA:itte. carry out, di 

otherwise turn to account the same. • 
• 
• 
• • • 
• 
• 
• 
• 
• 
• 
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• • 
4 

• 
• 
• 
• 
• 
• 
• 
• 
•	 
• 
• 

14. To buy, sell, rnanum,:ture, reline. make-up. manipulate. ituport. 
warehouse, repiiy, con' s.-rt. hire, let out. alter. eharter, gro. treat, prep,.1!, 	thc 

market, exeliati: sn:d 	a. both 	holcsale and retail, in coini»oditie, 

apparatus. articles and ii es of all kinds capable of being used Or which t 

dealt in by the t.'ompar;:, In connection with its objects. 

15. To let on hire all oi 	the propaty of the Compan■ 	het net nsc 

irmnovable. includiu all :Ind every description of appal-AIR, 	d ppllr,m,;,-.. 

hold, use. eulti\ ale. 	ntanai.ie, improve. .auxy ‘.311. ad Jeeej 	ItIC 

'undertaking. land,intt 	He pt.'opc:d.y and assets of any kind ot tI 	Ouip., 	or 

any part thereof. 

16, To nit- , 	 intain. on and aceoialpari 	and made 	unit 

corr:, ,in 	 %;Ari(qp,  kinds of wool silk. eotton and tin lie 	p 

1 7. To early t...41 the 11:.,;iness of providing technical services and plannin!:.,... 

and architectural design in Pakistan or abroad. 

18. To carry on thc business as word proc,:ssors. data processors, corripHer dad 

drafting specialists. computer bin 	compo,,,..!'s and publishers. con,i111.::is, 

designers, wholesalers. retailers, at...,,ent, tOr the sale of and general 

dealers. suppliers. and distributors, hirers, leasers of computer sortw 

ancillary and allied et.pliprnent ()revery 	.1 an:, description, 

19. To curry on the 	,iness of computers proaammers. nU\ sot 	 i 	let 

lan!..,.ua,,.:e and codes, punch c..:rd operutors and ;‘,: consultant mid 

aspect or th.,' computer technolog:: and 

bu'une's 	compark.ir 	 peripheral ..;*LitlipML'ill at all 1,„likk 

slat f scud ,ther persona: that nia\ 

with the Compans, and to undertake. 	 irt tIl a l  

connection with the computer tradc.:. a 	Industrie:, 

20, To 'mem and deal -with 	not, iint.n.,:drdiel:, rcquired for nimmilacni 	, 

tradinL.i business. in such manner as permissible under law but not , 

in\ eminent company. 
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To distribute iur, of the property i)f the Comp.in) amongst the i-nembe).s 	.ek)  

or kind but so that rio distrihution 	 ;n the teduction of 	I 

except with the sanction (if en 	 1W being required by law in c. 

C Company. 

20, To enter irtto pi rtnei-ship 01' any arranpernent lOr sharing p0 111.. Yrtaon to 

interests, co-operation. joint-venture, reciprocill concession or othcrwi.,.... deal v: tlh 

any person. firm or company carrying on or proposing to carry on .1 

which this Company is authorized to earry on or which is capable 

conducted so as directly or indirectly to imietit thi:. Company and to have 
collaborations and to pay royalties technical ',:_tes to collaborators. subject 	t 

provisions of the Companies Ordinance. I 0g4, 

0. To support and subscribe to any charitable or public object 	 ion 

charitable and benevolent foundations and any institution. society, or club .0r lift 

any purpose which Ina'. be lOr the benefit of the Company or its employc;.--.., 

may be connected with or for the benefit and welfare of any town or place Y. 

the Company car::es on business, 10 :1\ 	 charitable 

any persons who may have been directors tit or nay have served the Compan...., 1)1-  

the .wives,, children or other relatives or dependents 	such persons lc, mcd..,,;,. 

payments towards insuran 1, and to 	inn ;Ind contribtac 	. idciit and 

oftheir 

rOW tll 1aise fu ads 	means of k/ailS or oilier 	arranz„icin 

hacks, or other financial in:anutions. or Directors in such inann,:r as rho 

rimy think lit and in particular be issue oh debentures. de1).:eturo stoek 

perpetual or otherwise, convertible into shares ()I' this Company 	pc 

annuities and insecurity of any to borri.o.vcd„ raised or to 	 pli 

charte the whole or any part of the propert y . assets or capital of the Col 

present or future. by speci.,.11 assiLin or otherwise or to transfer or cam 

absolutely or in trust as to !.tive tile. lender powers of sale and other powers 

Sean expedient, and to purchase, redeem or payoff and such securities. 

l'o open and operate acco.,irits V1/2 Ali any  ally # altk or Bar ks and to deposit  
money therefrom and to draw. make. accept. endorse_ execute, 

and discount cheques. ;-ecomissory notes. bills of exchange. bills 

warrants, deposit rile, debenture, letter 	dit and other 

>tr`uole lts and sect ]1'1t 

-nter into joint venture i partnership rot 
	

busilleSs. I rlei Lit 

Concession. drilling. development, btr 

7.)•t to 
	

lease and make in the purchase and ;:t.cquisition 	land - nu 

prop )1 to hold and manage such property. and to de% clop real) estate 	1tic, 



• 
• 
• 
0 
• 
• 
• 
• 
• 
• 
• 

residentidi. 	 \varehotis(% hotels_ 	ortst to sell part or 

indcpendeivil or in p init. venture,. 

0(10 	Orb.11i such other acts-mid U 	arc ineidenitil or eorit.inc p%-t.i tO 
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plots,. houses, iII' 0.115 etc. and shall itot indlit ,e;e in any sort of oasis 

cornpwr, business irs mentioned in 	R.t.iles 2003. 

Ile rJrt i tiriticrulken that the Company shall not (lingit..2_.c in banking busiiit-s, or 

of in( 	leot compu.ny er non-bankini..?.. niwice (uinipiire or 

ice r eitsifti2 business or bti ,-in(ss 01' manai211ne iltt:11C.s,  or in an' us 
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1oiwhst:wdian :5. 	ting stated in any object 	 shall 

such 	bro 	cir licenses From competent withorities Os rnay he etpared 

under 	- for the time being enforced to Undert::i!...0 • 

. 	li(.1bility of file iiiciribcirs is limited. 

I he ituthoriied ea,' of the Companyis Rst5,00,000/- (Rupee Pvc 

I lundred 	 (hvidcd into 50t000 ordinary shares of' Rs, l(b-  ilriipccs 

i t.uu each with por\ Lir to increase and reduce the capital of the Cinniy,wy for 

the time hemp into 	 accordance  
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LVI 1- 1 

persons whose names 	addresses 	b. cribed belov,. arc d t.' 

, f i>rmerl intl' a ('mnipan‘ in pursuance of this Memorandum of Assoc iatioil. , a • 

respectively avree to  laki;  the number of shares in the Capital of the Contro 
opposite to our respective names. 

Name : 
Address: 
CNIC 

•5i12.n;it tires: 

his 

his 	 day of 

• cii11■.4i-N 1..1i111:: 11'1 

1- 101 

MIR/A 
'HAMMAD 

HAFELZ 

NADEI.N1 
HAI 1'17 

SALED I IASAN KI IAN 
lonse No..411. S11:11:1' NI 	1-10,14, ISLAMAF3AI) 

61101-8297620-7 

PAK1STAN1 L'I 

tiort 

'1.1Z ,!:( 	Ii.Na 	20, 
f:1:1•1 	10, 

• 'q•C LOR 	1.'- 

8 1. 

iSLA MA BA1) 

I 	1 H.NO, 

STREET 10.. 

SI.:(-TOR 	F 

A"Jr -̀
s  

i 	Hill ! ) 

ISEAMAHAI) 

kntia  

hx r11 

• 
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Number 
Shares 

; 	•,'1 .,!11  

DEPUTY 
REGiSTRiki5.7. 
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FIRST SOLAR 
(PRIVATE) LIItTED  

he regulations contained in lable "A" in the First: Schedule to 'lite .....qt11110 

(V.Iintfle(..". 1984, shall not apply to the Compan. except in so far as the \.:apie :arc 

oNplessly inade applicable N the said Ordinance. 	ihose Articles. The regill4f5in. 

inana ,..:einent of the Cornpan-,. and for the observance thereof by the membe - +.1■ 

mid their representati\ e shal I. subik..ct as aforesaid and u. any exercise 0 

oo., per of the Compan■ in toterence to the repeal or ,ilictriation of or additiorl 

ti!x at b). Special Resolution as prescribed by the said (Jrdinance be such 

comaincd in these Articles. 

INTERPRETATION 

2. 	hi the interpretation of thee :Nrticles the follovvinLJ. expressions  shall have the 

following ineanines. unless repugnant 1,.) r inconsistii.nt s‘ tb thc sul.)ect Articles, 

2.1: 	the Ordinance-  means 111...• cornpnies- Ordinance, 1V84. or any statutor\  

modilieationa re-enactment tnei.cor ror time bem,„,. i'orce in Pakistan: 

30ard of the 	 elected b the shareholdei:-. to 

act au trcirk'halt in the maria.i.,.‘inent or the Compan:‘ affairs. 

I he Cori)pily, -  or "This Com a 	me.ins FIRST SOLAR (PRI ■ I 

LIVILIED; 

2.4: 	-The 1..)irectors-  Means the Directors and Alternate Directors lOr the time 

being of 	Company. or as the ease may he. the Directors and Alt,:r 

1...)ireeto,-- assembled at a Bird: 

"Dix 	includes t.s.lits shares: 
2,6, 	•. \lontli - 	calendat month: 

2 	[he 	ice-  means the Re;.iistered Office for the time beim2 of the 

(orm 
"Persons-  includes CiA-pOratiOn 	\x,:11 	irKik idttalS: 

20: -1 . he Register-  means the R.cgister of members to be kept pursuant to the 

()rdinaneei 

filmTv1;*.427irtift,1 
1' k KK V's 
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.1 0: 	"In \\, 

or lien& 

	

1; 	\\ ord:i 
\ers,r. 

7, 11, 

2.13: Suhie, 
shall • 

Poise 

Flitch linen or printed or 
- other eekeil-tetr 

Ic 	 I ,i0d di 

icuid.: the feminine 
•; •.or .:\ :tThris &lined in the 

eel or contest ibrhids bear the same 

iRIV.\TE  CO,Ipi `14N 

pan 	.Aithin the nteanint„t of sub section 

of the Uri:finance nid 

tit 

ct 1 

; ,shd to the .iserihe Ior al- 	er the 

(2) 	 of the th:.„:mit,i:r.• or the Compiai:. 

pt....m. ), shall be lie Podto 
-ton. txhere i‘vo o 	euorsons hood 

shall be it gated as single in 1 

Pie Coo s restrieteci in naanner 

BLSINESS 

4. 	[he 001 51)11 5 Ofllll ed Co 	omeoe 	tisiricts from 11)0 	le ot  

Itte 	or the Cl 	i:]))\ 	II include tdi or art. 01 the t 	i7nuirliii ne. 1.n: the 

Memorandum of Nssocintion. 	 of the compihi: 	earned one 

plat:e in places ant:  ‘,,here in Pakistan m e 	c a- the directors mar eonn t -01;0r or 

ad,. 	hie from time to time. 

SHARES AND CAPITAL 

I lee out 0)i/0 
lia- ired Ihi;irtini 

onlo 

share capital of the 	ail 'any is. Rs.ft.00J-Itto - 
dividc into :50..000 ordinacr. sh:..tres of 1<s. It! - 

tifomotinv to ln,trea›c o-  educe the same and to :le 

0. 	The mire:' 	 OccOil 	0 i;e Ftloard of Dit.ecr.)•r-.• 

ft b. fre  o f) the 	 tson;t, on stti.h terms and con..lition,. 

01f)iree..tors. 	fit. Shares may also be allotted in e, 
• a 

• 
• 
• 
• • 
• • 

• • • 
• 
• • 
• • 
• 
• 
• 

• 
• 

O 

• • 
• 
• 
• • 



■ 

at the disc 
such sliares, 

itled to one cc 	 he, shares registered in 
directors to several ceitificrates, each for one or more 

shall he allotted to all subscribers in the tirsl instance and the 
I not be bound to recognize any equitable, contingent, future or partial 

in a share on the part of any person other than the registered share 
in provided or saves as ordered by some Court of competent 

The ccrtil tte of title 	Tates shall be issued under the seal of e (2ompany, 

tn . any may increase the capital by the 	.)1 further shares asand when 

rel',it`ed ill ac accordance with the pros isions of the Companies Ordinance. 1984. In this 
ry shareholder shall be entitled to make investment in the further capital of the 

- in the same proportion holds shares in the existing paid up capital of the 

• 
• 

• 
• 
• 

• '11 

0: 

• 
• 
• 

• • • 
• 

• 

• 

• 

• 

• 

• 

• 

• 

110 

• 

• 

• 

• 

• 
• 

• 
• 

•	 • 
• 

TI SFER AND TRANSMISSIO OF SHARES 

person vvflosc name is 	 a member ita the 	t of n 

shall ,,,vithout payment. be entitled to 1 ce!. tifical,' under the cot 	of the (.7ompitiv:  

spc,:ifyin,..i the shares held by several persons. The Company shall not e bound to 
more than one certificate and deli% er% share certificate to any.  one of several joint holder., 

shah be sufficient deli-very to all. 

1 ', 	the directors may dce,in,; to register any trans r a - shares to franspaee (if whorl i-.. 

the,,,„. do not approve and shall be hound to show urn 	n, for exercising their 

discretion subject to the provisions of Section 77 and 78 of the Ordinance. 

13. No share can be mortgaged. pledged. sold. 1- ,pothee 	d, transferred or dispos, 
ny member to a non-member without the previous sanction of the Board o: 

14. Ile legz<al heirs. ex.ecutors or administrators of deceased holder shall he 
pe,-.otts to he reeognii,ed by the directors as having title to the shares. In ease of shares 

in the name of two or more holders, the survivors and the executors of the 
he the only persons to he recognized by the company' as having any title ti 

ORR 'INC POWERS 

Subject to the provisions of the Ordinance, the Directors may i`'nm time to time at 
their .t1,:olute discretion raise or borrow any sum, or sums or ni, 	for the purpose o r 

the ,:onip.iny from banks, Firms or companies. particularly a person holding?-  the offh....,, 

the director, and may secure the payment of mone\ in such manner and upon such terms. 
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17. 	\n:Y • 	 other sc....laity may he issued at 	 preri•i 

and \'‘iti au naaal 	 tr.,  to redemption,. iiirunt..it.a. aid 
t lrnra.. 	dia.ua: i..!cncral meeting of 	Utilinna 

18. 	Hie director- may 	 helo:c reconiti ndin tn divide 

oni 	oiih. 	...I 	 ,uch 	ihc, 	 hau yet.  

	

la ,  InCL't o 	aS 	rHaunt 	ti 	a cid  
repwriitc. 	 It pros 	mainntininQ 	;:e1L.Tin :  

	

Ltntr.:In's. 	:01- 	 rtIrrt.,SL," a-.; the dime 

it.,int.ri tliinL aoad ai a to the acimi 	laion 

GENERAL NIFITI7\ ;s 

(..ieneral 

I11 ti h.:

pm:  

titsin 

"0110\ ,.1 

holehn.n. 

th.; directoN. 

I i tt: 	k. 1 i I ,...'i, I . 	t . 	\ ,. ht.tylc to.:T. 	i I it..., 	1 li i ilk 	.11 t . 	rai l 	on 	cytra 	ordil i 	i 

n',.i.. and L Yti''. t 	, ocneral nitecnin.s shall illi-;o ha t.salled on :.;iik.h 1 	 

ha such r . risiiiisti... as is pro\ iticd hi, 	I H o', Ha 

l ed nnwili 	 nrid.t.°, in 

irii011)-. i'0i0 1i: 

onc 
anci not 	Ora tin 	iitu• 

d by 

• 
• • 
• • 
• 
• • • • 
• 

(exclusive ti the day on \\•hik,11 

- decaned 
	

d:iv for \\hien  nen 

he filaac, 	 and. a: 

no . 	 COMP::: 

Cra 	mi: 	any 1;1111\L.'"' CIltil 11 

tar:, 
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1 ht.: „caned 5 	LII hat is transaetc.d it 01 c\tritoidinary 

and al'uall a.0 is tranacwki at annual i2cn-Itil 11 `.0:11 n1..! "Oh the 
in Jet idend. the consideration olthe accounts, 1%. lance sheet arid the reports ot thk 

nd auditors, the election of the diR,At , rs, the appointment U. and the fixing , 

thc ceinuhertitionoli 	atitlitors. 

QUORUM 

Nd business shall he transit:fled at any gencial iii tine unless a quorum pi' 

' 	is present at that tune v hen the inecrin.!...,.. proceeds to business: sa\ e 	her,,,in 

,.lb 	wided. members havin.2 tweru:,  -live percent t-4 the voting power prescir 

through pro.y and Ivo,  members personally present will be qtriiiiinI 	th,.' 

Jny's meeting. 

If within hall an hour from the time appointed for da ruk...einiLi a quorum is  

inc meeting, if called upon the ta.niadHn of rite Thar. shall he dissol\ cd: in an) 

. it shall stand adiourncd to the 	 in tIe lest weak at the same runt. anc 

II 	the adjourned inaatFiie 	ii 	uol 'icsent within h:ifan how Ion i the 

for the meclinu. the member:,  present heine not less than two, shall he a 

1 he chairm,m of tb ,  f),,Jird of Directors if any. shall preside as (..'hairt)ari at c 

meetint. of Mc t. 	but if there is no such Chairman. or it 

ti present within liftecu minutes after the time appointed for the inevting.. 

LIFro i ;ling to act as Chairman. any one of the present. Directois pr.art utayie clUcted 

he 4 'hairman, and ii none of the directors is present. or willing to net as 	11,ttirinart. the 

incrohers present shall choose one of their number to he Chairman. 

20. 	The C.hairman may. with the consent  consOnt f am mccli 	Inch the quorum is 

present Lind shall if so dir,..s.ted by the 	 iiourn the ineetin2 from time to lionc 

but no business shall he 	n ed at .ur ad aimed rri,:•etint oilier than the business Ich. 

unilnished at !he ruck:M.0,z Itom whieh the adjournment took place. When the meelitip 

i.st or en dto s or more notice of the adjourned inek.lint.1 shall be Lnven as in th: 
it shall nol he nek.'essar% to give WIN' 

1r0iVH:ii1 ,11 hi 	1".kr.4irlk.'!,stO 1.-,e 11;111,;ocAcki at in adiurnadmeetur„,  

ins)  geu:„Ial ineetini.t a resolution 
	ii 
	 of the meeting shall ha 

show of hands. unless a poll is 
	 on he ,ist'cliaanon or the shoo o 

11/4:mantlt,.%I I 	la'' a roll t, 	demande 	.1 Jaaba.i r',11 tv the (11:':irman 

n t 	hands. be acarnet. 	Cal 	 ta its 

or Li, itt anrt, 1,,  Hal ,niecl mIte 
	

k at thc proceedin;.:.s or the c;mp,apt  

,1 a coneltHn, 	dance of the lact, \tI1lt i r 	the nutliker or propoiti.,n 	lie 

entailed in Ial our 01„ Or aeairrst that 

pall may he demanded only in accordance with the provisions of section lo7 

the rdintince. 

hai• 



afr• 

C 

ccnk )1! 

Ord1M.I.DL ecli;. II 
so.l.lon lot! ;, 

t•': 1', 	I 	 time hen 	attached 	ant 

Ci 	Atternbt..r present ill hersori shall hi.ne out. 	site 

'itch 	 provisions tai sectii0n 178 ,HT He 

•, nhcr 	a1; have votintt ril,.thts as laid JC 

. )11 a 	d ner o  c Hal. is or by proxy, 

A rcicr 
any  owt 
pon. 

.4') 	poll INk 

ti . or in 	s. ti of whom an 

ntsav 	'-ietaci• • 

l'he instrument appointimJ. a 	O:A 2H11 be in 
ci or oink attornets duty authoi•ti 

[he instron•tent 1pointing a pie, 

any) 

 

inter vs hick it is signed. or 

lx: ;,1 at the retlistered 0.i 

I 	 Hr I; ddIn 	He wee 

_Ind in defatiii ilie intiul 

ititer„: 

i ;tanteinthe 

v PI not t•tic ;reale; as at 

• 

• 
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• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

a 

• 
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11i •jnM is duly demanded, it shalt he tal 

o in is 	in I 8 of the t )■Cin,:r:C.o and th I 

f. the meeting 	v. a Hhe 

ordance with the ruin.  

1 IN be i;leen, 	IN 

A poll dermindect on the 	it of (h Thlai or on a question 

hiker 

he 	 ts hethei• 	sho\i\--  of hand or o  

of the 	 of h:h  Like place. or in is.‘ Inch .M.i .. 

ied, sliall ha is e wvi exercise a i, 	•t 	ir c•ist \ 

VOTES 0 \IF:AU:RS 

t in. the HI N'\ tIN I uni. 

IL II 

ii RS1 SOLAR (PRIVATE) LIMITED 

„ 	 , 	,,, 	the district of 	  

lieir)e a member the 11 RS .T 501...AR (1)1i1V.A.TEA„,fMITED he 
trt• provi•fl 'ale for me ott n• 

extrtiorclinar,ts, 	the case may het 	Ni ineettrii:: of the comp:Inv. 

He ,,,,, 	 ,,,,, 	,,,,,,,, and 	at am.,aa2itratiicne  thereof. 



DIRECT ) 

lunlherofdirete  

t directors 01 the Compa 
Mcetine.. 

half not he less than two. -Ilie folk in4g 
lci shall hold the office upto the date of it 

all he 

MW/:\ NA 	1-1.AFT-T7 

lie remuneration clf the directsar sli,ill stun 
in general meeting subject to t 

Save its provided in Section 187 of 	(.)rdin 
tor unless he is a member of' the Company. 

tiine be diet t.* 
inance. 

shall be appointed 

• 

• 
• 
• 
• 
• 
I 

• 
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The clualific.ition of a Director shall he his holding. 	shares of Rs.10/- each in 
n name, relaxable in the case of a Director prsentin z interest holding shares of the. 

'ERS AND DUTIES 	-TORS 

busniess of the company shall lae l tztll feed be the directors, who n 
es incurred in promoting and registering the compan. and niu C 	 • 

of the company as are not by the Ordinance or an' stattralry modification thereo 
ime being in force, by these regulations. required to be ...:Aereised 

meeting. subject nevertheless to the provisions of the Ordinance •rr IA) any oI - 

the 	 and such regulations being not inconsistent \-vith the afores.al::,... 

proA. 

	

	 the company in genera; meeting but not reghlatioi 
made by the crmpiar.,. in g‘.4.‘ral meeting shall invalidate any prior act of the directoi-

e beers valid ill  ht regulation had not been made. 

He directors shall appoint a ehichex -  utivA: in accordance with the provisi 	of 

1 08 and 199 of the Ordinance. 

he amount. for the time being remai .  ing, 1,1. iseharged, of nloney,s borrowed or 

by the directors Hr the purposes of the 
	(other ise than by the issue of 

shall not at any time without the sanction of the company in general 
exceed. The issued share capital of the compan 

I he directors shall cause minutes to be made in hi>oh provided fiat ells purpc  

of all appoiiltnlents of office 
il`l 

	

	of the lames of the directors present at cacit meetirg of the directors and 
an1 committee of the directors; 
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Ic 	(1 all r:...soltnions arid pioceedhi 	all riecnirs of the compar,oaf 

the dic,:: 1• :And Icorranittcc:,olackus. 

D sQl- ALIFIcArioN OF IHRECTORS 

NO person sh;;;1',.,,,o.nrie thc, di1CJa of a. company if the stifle!.  0(11 00  

iIitf. 	or d!sbuo ii 	lions mentirtt,',! in ',.!iction 187 of Ordin.,•.1r,:;l: .,!,n4, if a 

roan n,.211.c,Ase 1.0 hold such office tiei, the date he se becomes 4isqualii:cd 

1. 

lvjJcd. hov,c' o', tion no director shall \ aile. his ()wee 	 orb, 

a mn.'in1el-  ol ait Or:HY; 	hichl. !ti enic. 	lm, o rdO rik.:  

or, contar! of \'inch 	 but, such !, !rector snail not ',tile 

s11 aoairacl a a,01h, 	 his. 	-.11..111 not be cdUnioi 

PROCEEDING OF DIRECTORS 

11.).1 he direct us U\ 	led I aci tier lc.n the dispatch 

re1 	heir 	 ' the:,tin 	I t„inestions, 

he decidt..d. 1 	majority (IC' 	 of an 	 votes. 

and s.'N ,21,'1 	•J second 	 ate. A director may and the secretary on the 

or 	itsetor shall, at arm mile, summon a meeting of directors. ',it shall not he net 

notice of a 01CC IjIld of directors to any director for the time being absent 

th!,!L directm 	leet the el tjnmm 41 their meetings and determine to 

ha 0 hich he is to Iiold office!.., but, if no such chairman is elected, or ii at an 

cfi,nrr.tid!.:a 0 rc,....eni within ten inimk.!:, aller the time apponited tOr holdinf th. 

Or 	!11012 	',.!La as chairman, the ttir:A:lors present may choose one Of them 	net 

to be eh:initiau of the meeting, 

A resolution in 	 the direct 	r the time helim cad 

I.E. 	lye notice of a 	 he a,  alid and effect:inl as if 

I at a 111CCT 111L1 i.")`• the d1reelors duly:  onvened aid held. 

FILLING OF V \CANCI ES 

At the !•-.i annual general meetina it the company all le director-, 

..a,1 Iron. 	.!cc, .-14 directors shall be elecied in their piece a accordanec,..' 

(.0 the 	limmOd lor ,  a term of three 

0 	\ ! director shall be eligible for re-election. 

51. 	'the directors shall c, 	pl.!. with the provisions of seetions, 174 to 178 and lOOHOIIS 

180 and 18•1 of the I)i'djnn:e mcl.iiimC to the election of directors and Matt::: 

• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 
• 

• 
• 
• 
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• 
S 

\ny casual vaeaney occurring on the board of direcitt,'s nt,ly be filled up b the 

dir.' IIC pertt,on so chosen shall he subject to Riirenieratit the swine timeN it he 

'titica directi.4 on the da in which the dirt.-..ttor in whosc place he is chosen was 

Lk 	,cred as ,iir,..etor. 

The corm-rain may remove a director but onk• in accordance with the provisi,„irm 

or L'ii,v; Ordinance. 

DEVI  DENI S AND RESERVE 

54. 	The company in general meeting inayt declare diviklentk but no dividend shali 

exceed the amount recommended hr tie dit-cettrrs, No dividends shall he paid otherwise 

• 
• 
• 
0 

• 
• 
0 

• 
•• 
• 
• 
• 
• 
• 
• 

than Out of the profits of the Company. 

33 	I he diie 	rhafl pros id,: far the sale cushid ,, of the seal rind the scat -Trail not 

to any inst:umem exLept 	the 	Chat .t 	re•:.olution of the boari.'. at 

Cr: by t, committee at director's antliortreu in th,,t oehsilf he the directors ;Had the 

01 at least two directors: and iho-re t.0.0 du.,2,2tors shall sign e‘cr., instrument to 

cal t)i.  the eomparn:  is ••:o4ffixed in their preenee.  

$6. 	Ite directors shall cause to he kept proper hooks of account as required'under 

toU 2:30 of the Ordinance. 
• • 

57. 	'Ihe hoot.:, of account sna!I he kept at the registered office of the eompany 

ttircia other place as the directors shall think tit and shall 	open to inspprtion ,hy tN 

direett•trs during. business hours. 

The directors shr..1 1 ,e required by sections 233. and 236 of the Ordinance. cause 

cparcd and tit i-,  laid before IL- •:_•ompativ in genet,11 meeting such profit and ic,ss 

it imeonie and espenuit tire accouttis and ba:r..tnee sheets dui:N audited and reptKts 

Fred to in those  thoc ections. 

.AI.1  IT 

•e at least in ever' )car the accounts of the (.2omptiny shall be audited and the 
03 the profit and loss accounts or income and expenditure aLcotml; a 

• sheet ascerktined by an auditor or auclitoN and tire pro 	.ions at I.te Ordinance 

rudit and he appointment and qualilIcati,..m of auditors shall he ohsor\ed, 

60. 	Auditors shall he appointed and their dui ies regulated in accordance with sections 

152 lo2$5 of the Ordinance. 

Ii i 
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WINDING UP 

II the company is Owned up, whether voluntaril) 	 thc hum,. 
 r1-1 the sanction of a specia resodution„ divide aiiinkin 	 , 	• ii 

kind, the \vhiile or am p.m 0 Ili,: assets and 	tH.tLicc of the k,:ompani,, 

section 421 and other pro\ i.n of the Ordinance ■..1.7, he aolicable, 
ine 

INDENIN.ITY 

• 
• 
0 
• 

• 
• • 
• 
• 
• 
• 
• 
• 
0 
0 
• 

direc 

,..iiniparry. all Ck 

I. come I iabk to 

scri, ant as such in ...no 

Her ofileer or servant cithe compa 	:ill he 
Id it 'hall hc itO ,ntiN of the directiii 	to pa.,  at ofllrn 

ei.'aich ma\ such officer or 	ant in- ,. 
contiact Linfleredi into or thing. done H such 

the ilischin 	of the duties of such officer 
includingtruveihi O.icCs. 

(6. 	No d rcetor or other i.-nLieer of the compiiny shall he liable fin-  the acts, ri•ii 

neglect or ,.:eiailt at m tHOr icoctur or officer or Hr tiflittO in aIIV eccipt 
for conformity Or for an%isor Tenses 11:ning to the coupe. na.si  

insufficiency or delicienc,  of title to any pt p  tvac1uired by order 	 Hr 
or OH behalf of ilk.: ct tp;r;c or Hr the insuliicicnc 	a •..),,:ticiency 

t. .Irncyli in arup,a chich any of the money of 	coinp.iny shall he MN 

any os., 	 bank rupterinsol\ 	 act or 

'Aith olium 	 elfccts snail he deposiied or Hr any 
h) :My error of judicanent riweri,:ight on his part or for an': or in other I,  isses. 
misfortune whale:,  orWhich Hail happen in the execution of his officeroiat 
unless the same happens dom.: 	hi dishonesty. 

NOTICES 

f 1 i 	:\ wtice rwii.N., he 0 \ cli b\ the compin,  to any I 	 on 04 	 k:ill!,,:r A.. : 

hi. 	Is. It I,iiiii post to hiin to his rogisict cif addii.2ss of i if ho hasno eakicued ack. 

i he l'al-t,m) ic 	: address. if any. within Pakiiaan supplied by Inut to I-  - combat::: 
iiiii ni i if noticcs ii him. , 	:- 

I: 2 :1 	\k'helv 	 post, service of the flOtie shall he dceiiei io ho 
effected 1.-w properlo 	 [11-cl -id:init.,: fad posting a letter containing the not IC,. and, 
unless the contrary is pro, 	 effected :0 the time al which the letters eould 
he delivered in the ordinar) cow se of post. 

A notice may he gr.. 	the company to thi2.kiint-holders of the shill.: 
thc: notice to the joint -1-10:< 

	
first in the re,„nster in respect of the share. 
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• • • 
• • 
I 

So 
• 

• • • 
a 

o • 
• • ARBITRATION 

\\, henever any difference arises between the comp an} on the one hand and 
the members, their executors, administrators or assignees on he other hand touching the 
intent or c‘in,aruction or the incidence or the incidence or consequences of these prese, it 
or of the stioute or touching any thing then or then:inlet done, executed, °mined. 
suitered in pursuance of these presents or of the statute or touching breach or a 
breach or otherwise relating to the premises, or to any statute effecting the company. 
Nny oi the affairs of the company, including the liNing of the 	value of the shares 
the company, every such difference shall be refer red to the decision of an arbitrator to be 
appoii.ted by the parties in difference or if they cannot agice upon a single arbitrator hi 
the 	.St iii of two arbitrators of whom one shall be appointed by each of the parties in 
dific nee or any umpire to be appointed by the two arbitrators, 

67. 	director, manage , member of the com:hhittec. officer, servant, accountant or 
other person employed in the business of the Company shall  so require by the directors 
betbre entering upon his duties, sign a declaration pledging to observe a strict secrecy, 
respectin14 all transactions of the company with the customers and the state of accounts. 
with individuals_ matters relating thereto and shall by such declaration pledge himself not 

it any of the matters which come to his knowledge in the discharge ofhi di tie' 
when required to do so by the directors or by a Court of Law and e\ceptso far a, 

mm be necessary in order to comply with any of the provisions in these 
contained. 

a • 

• • 
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PART-A 

1 	Registration No. 

2 	Name of the Company 

3 	Form A made apt() (Day/Month/Year) 

Date or AGM (Day/Month/Year) 

"THIRD SCHEDULE 
(See section 156) 

FORM A— ANNUAL RETURN OF COMPANY HAVING 
SHARE CAPITAL 

10069741  
First Solar (Private) Ltd. 

31 10 2013 

31 10 2013 

';7:7517.;77:77:7;  

Vs  • VN. 	. 	•• • 

° 27 JAN 2014 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
• 
• 
• 
• 

16 Secretary' 

Name 
NIC 

Address 

17 Le gat Adviser 

Name 

Address 

1 8 Auditors 
Omer Adil & Co, Chartered Accountants  

Address 	Office No: 401.4th Floor. AL-SAFA Heights II, Plot No#12,F-11/I, Islamabad. 
Name 

or • 
• 

Reeistered office address: Office No. 201. 2"d Floor, 13-B, Kiran Plaza, F-8 Markaz, 

Islamabad. 

Email Address:  
Office Tel. No.:  _ 
Office Fax No.:  
Nature of Business: Alternate Source of Energy 

Authorized Share Capital  

Type of Shares  No. of Shares Amount Face Value 

Ordinary Shares 50.000 500.000/- 10/- 

Paid up Share Capital  

Type of Shares  No. of Shares Amount Issue Price 

Ordinary Shares  50,000 500,000/- 10/- 

5 

6 
7 
8 
9 

1 0 

12 

13 

• 
• 
• 
• 
• 
• 
• 
Si 	 

• 
• 

15 

Amount of indebtedness on the date upto which form A is made in respect of all 

Mortgailes/Chare.es N/A 

Particulars of the holding com any 

Name 	 •  N/A 

Registration No. N/A % Shares Held 

N IC 

1-111C1 ACCOUIlliiiit 

Name  N/A NIC N/A 

Address N/A 

14 Chief Executive 

Name 
Address 

Mirza Nadeem Hafeez  
H. No. 20. St-10. F-8/3 Islamabad. 

37405-9090666-3 



21. 	Transfer of shares (debentures) since last Form A was made 
Name of Transferor 	Name of Transferee Number of shares transferred Date of registration of transfer 

Members 

N/A 

Debenture holders 

***Use separate sheet. if necessary*** 

• 

• 

19 	List of Directors on the date of Form-A 	 , 
Name of Director Address Nationality NIC (Passport No. if foreigner)/Registration 

No. 

I Nil irza Nadeem Hafeez H. No. 20. St- 
10. F-8/3 
Islamabad. 

Pakistani 
3 7 4 0 5 9 0 9 0 6 6 6 3 

2. Tasneem Nadeem H. No. 20. St- 
10. 	F-8/3 
Islamabad. 

Pakistani 
6 1 1 0 1 0 7 7 9 1 3 5 2 

• 
• 
• 
• 
• 
• 

PART-B 

20. List of' members & debenture holders on the date upto which this Form A is made 

Folio Name Address Nation- 
alit),  

No. of 
shares 

NIC (Passport No. if 
foreigner)/Registration No. 

Members 
1.  MirzaNadeem 

Hafeez 
H. No. 20. 

St-10. F-8/3 
Islamabad. 

Pakistani 47500 
3 7 4 0 5 9 0 9 0 6 6 6 3 

2.  -I asneem 
Nadeem 

H. No. 20. St- 
10. 	F-8/3 
Islamabad. 

Pakistani 2500 
6 1 1 0 1 0 7 7 9 1 3 5 2 

Debenture holders 

***Use separate sheet. if necessary 

S 

• 

• 
• 
• 
S 

• 
• 
• 

• • 
11111 

S 

• 
• 

22. 	I certify that this return and the accompanying statements state the facts correctly 	mplelely as on t 	 which 

this Form-A is made 

	 • 

Date r  31 1 0 2013 
Desienation (Please tick) 

Signature 
Chief Executi 	ecretary  

• 
• 
• 
• 
• 
• 
• 
• 
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• ANNEXURE-H: DETAILS OF LENDER'S FACILITY AVAILABLE FOR THE 

• 
	 PROJECT 

• 

• 
• 
• 
•. 6 
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• 
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• 
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• * 
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The Power Policy and State Bank of Pakistan guidelines allow a debt to equity ratio of 80:20 and 

the same has been assumed for purposes of the tariff. However the same may change based on 

lenders' requirements. For the purposes of the project tariff and financial model, 80% of the 

debt is assumed to be provided by local bank. 

 

The proposed financing plan is given below; 

  

 

Debt: Equity (%) 	 80:20 

  

   

 

Loan tenure 	 10 years 08 months 

 

Repayment Frequency 	 Quarterly 

 

  

    



• 

• 
0 

• Syilernan Babar 
OperatOns fficer • 

• 

w 

• 
• 
• 
• 

Meezan Bank 
The Premier Islamic Bank 

• 14-05-2014 

• FIRST SOLAR (PRIVATE) LIMITED 

• 
• 110 
• 

• 

10-B, Street 26, F-8/1 Islamabad 

BANK CERTIFICATE 

• 

• 3.-‘14)1 
	

rtLil 

• 

• 
	 This is to certify that M/S FIRST SOLAR (PRIVATE) LIMITED bearing NTN # 

3909003-5 has been maintaining PKR CURRENT account # 0302- 0100414485 with 

Meezan Bank Markaz 1-9 Branch Since 07-08-2009. 
• 

• 

The certificate is being issued on specific request of our customer without any risk, • • 	

obligation and responsibility on the part of Meezan Bank Ltd. Pakistan, its authorized 
• 
	

signatories orfnployees. 

• /-) 

• 

• 

• 
	

Meezan Bank Ltd 
Markaz 1-9 Branch 

Plot # 2-A, Markaz 1-9 Islamabad - Pakistan 
Tel: (92-051) 4859644-7 Fax: (92-051) 4859648 www.meezanbank.com  

• 
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• 

• PROSPECTUS 
• 	

First Solar got LOI form Alternative Energy Development Board (AEDB). The Project site is 

• located in Kalar Kahar District Chakwal at approx 135 km from Islamabad. The site of 13 acres 

of flat piece is an agricultural land owned by the Project Company and is perfectly suitable for 

• solar power project installation. 

III 

• • 

Monitor Associates (Pvt) Ltd. Started as a construction company and was able to earn repute 

• for applying innovative methods and performing precise engineering and management skills in 

• 
the emerging market. In the year 1999 the third phase of expansion came when the company 

decided to participate fully to bring in the renewable energy technologies to the country to 

• 
meet the clean and environmental friendly power needs of our future. Our management and 

engineers continually research market trends and educate themselves with new changes. 

• 
Monitor Associates has executed many projects of renewable energy including solar home 

systems, solar street lights, Solar Part Lights, Solar highway lights at different locations of 

• Pakistan. 

• 
The feasibility of the Project was submitted to AEDB in March, 2011 and based on the 

• comments AEDB, revised feasibility of the Project has been submitted to AEDB in February, 

2014. The approval of AEDB is awaited. 

Initial Environmental Examination (IEE) of the Project has been completed and NOC has been 

issued by Environmental Protection Department Punjab. 

The Electrical and Grid Interconnection Studies were submitted to Islamabad Electric Supply 

• 
Company (IESCO) in January, 2013. The approval from IESCO is awaited. 

• The Project is now applying for upfront tariff and generation license from NEPRA 

simultaneously. • 
• 
• 
• 
III 

• 
• 

The Project is sponsored by Monitor Associates (Pvt.) Ltd. 

• 
• 0 
• 

• 
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ANNEXURE-L: PROJECT INFORMATION IN PURSUANT TO 
•• 	SCHEDULE III [(REGULATION 3(6))] FOR GENERATION FACILITIES 

• 
• 
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• 
• 
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• 
• 

• 
• 
• 1 PROJECT LOCATION AND SITE MAP 

• 
The project site is acquired at Kalar Kahar, District Chakwal, located around 135 kilometers from 

• Rawalpindi and 5 kilometers southwest of Chakwal along motorway. 

• The total land area is 13 acres covering an area well enough for the installation of 2 MW solar 

power project. 

• 

The coordinates of Project Site are given below. 

Geo ra hical Coordinates of Project Site 

Land Coordinates 
North East Attitude 

32.66235 72.66026 Alv810meter 

32.66325 72.66161 AI815 

32.66254 72.66225 A1807 

32.66175 72.66142 A1809 

32.66175 72.66142 A1809 

32.66145 72.66201 A1806 

32.66109 72.66182 A1807 

32.66124 72.66132 A1809 

32.66318 72.66055 AI819 

32.66303 72.66077 A1816 

32.66210 72.6604 AI816 

32.66184 72.66006 AI816 

32.66257 72.65929 AI818 
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Project Site Overview 
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• 

• 

 

Project Site Coordinates 
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• 
	 2 LOCATION OF GRID 

• The nearest substation of IESCO from the Project site of First Solar Power Project is N.P.Sethi 

66/11 kV at around 10 km. Upgrading of N.P.Sethi to 132 kV level is under progress and will be 

• completed by the COD of First Solar. Considering the physical proximity of the grid to the Power 

Plant, it has been decided to evacuate the power at 11 kV by making connections with N.P.Sethi 

• substation at 11 kV to evacuate the maximum of 02 MW of First Solar Project. 

• 
• 
• 
• 
• 

• 

• 
•40 
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• 

• 

I 

• 

I 

• 

• 

I 

The detailed Grid Interconnection Study has been conducted by Power Planners International 

and copy is provided with this application to NEPRA. 

• 



3 PLANT DETAILS 

3.1 General Information 

Name of Applicant/Company First Solar Pvt. Ltd 

Registered Head Office 
10-B, Street No.26, F-8/1 
Islamabad 

Plant Location Kalar Kahar Punjab 

Type of Generation Facility Solar PV Power Plant 

3.2 Plant System Description 

EPC negotiations are at final stage with Nizam Powerway Pakistan and it is expected to finalize 
by end of July, 2014. 

Module Manufacturer/Model Canadian Solar/ CS6X-330P 

Inverter Manufacturer/Model Huawei/ Huawei-SUN2000-28KTL 

Plant Capacity 02 MW 

Technology Solar PV 

Unit Size (MW) 300W 

Below are given the technical specifications of PV module and inverter offered by the EPC 
contractor. 

PV Module Characteristics 

Module Model CS6X-330P 

Manufacturer Canadian Solar 

Nominal Power [W] 300.00 

Efficiency [%] 15.63 

Power Tolerance [%] 0/±5 

Cell Type Poly-Crystalline 

Open Circuit Voltage [V] 44.6 

Short Circuit Current [A] 8.87 

Maximum System Voltage 1000V (IEC)600V (UL) 

Maximum Series Fuse Rating 15A 



• 
• 
• 

Power Coefficient of Temperature [%/C] 
	 -0.50 

Nominal Operating Cell Temperature (NOCT) [°C] 
	

42.00±2 

Height X Width X Thickness [mm] 
	

1954 X 982 X40 

Inverter Characteristics 

Inverter Model Huawei-SUN2000-28KTL 

Manufacturer Huawei 

Max. input voltage 1000 V 

Max. DC input 28,200 W 

Max. input current 18 A 

Min. operating voltage 200 V 

Rated input voltage 620 V 

AC output power 27,500 W 

Rated output voltage 3x277 V/480 V+PE 

AC power frequency 50 Hz/60 Hz 

Max. output current 33.5 A 

Adjustable power factor 0.8 leading ... 0.8 lagging 

Dimensions(W/H/D) 520x610x255 mm (20.5 x 24.0 x 
10.0 in.) 

Operating temperature range -252C to +602C (-132 F to 

+1402F) 

• 
• 
• 
• 

• 
• 
• 
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• 
• 

• 

3.3 Project Commissioning Date (Anticipated) 

3.4 

Project commissioning date 
(Anticipated) 

August, 2015 

Expected Life of the Project 

3.5 Plant 

Expected Life of the Project from COD 25 Years 

Characteristics (at Interconnection Point) 

Voltage (kV) 
± 5%, Normal Operating Conditions 

±10% Contingency Conditions 

Frequency 

. 

50Hz Continuous±1% variation in 

steady state 
49.2 — 50.5 Hz, Short Time,. 

Power Factor 

0.8 Lagging;0.9 Leading (for 
conventional synchronous generators 
but would not be applicable to solar 

PP) 
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• 4 EXECUTIVE SUMMARY OF ELECTRICAL AND GRID INTERCONNECTION 

• 

• 
• 
•• 
• 
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• 
• 
• 
• 
• 

Executive summary of Electrical and Grid Interconnection Study is attached here for 

reference. Complete Electrical and Grid Interconnection study is provided to NEPRA 

along with Generation License Application. 

• 



• • • • • • • 	5 EXECUTIVE SUMMARY OF ENVIRONMENTAL IMPACT ASSESSMENT 

• Study Methodology: 
The study was conducted using standard methodology prescribes by national and international 

• agencies. The IEE comprises of baseline data on existing conditions on physical and biological 
environment, and social environment together with the anticipated environmental impacts and 

• proposed mitigation measures. Detailed assessment of the social and biological environment of 
the area was conducted through field survey for the distance up to 10 Km radius of the Project 

• site, however the influence zone of the environmental impacts is considered as 5 Km. 

• Data was also collected through secondary sources such as published literature and internet to 

• 
support the findings of the field survey. 

The present document reports the finding of IEE carried out to identify potential environmental 
issues associates with the Project and ensures appropriate mitigation measures to cope with 
those issues. 
The IEE report stands on following strings: 

I 
❖ Relevant Project Information 

• ❖ Project Alternatives 
❖ Baseline Environmental Conditions 

• ❖ Possible Impacts 
❖ Mitigation Measures 

• ❖ Environment Management Plan 

• Statutory Requirements: 
The report fulfils the following regulatory requirements 

❖ Guidelines published by Pakistan Environmental Protection Agency (Pak-EPA), 
❖ Asian Development Bank Polices and Guidelines 
❖ Performance Standards of IFC and World Bank group 
❖ The best practices followed at international level. 

Project Overview: 
The Project Site is acquired at village called "Mukhayal" in Kalar Kahar, district Chakwal. It is 
located around 135 kilometers from Rawalpindi and 5 kilometers southwest of Chakwal. The 
Site is adjacent to the M2 Islamabad — Lahore Motorway. The total land area is 13 acres and is 
well enough for the installation of 2 MW solar power Project. 

• 
• 
I • 
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• • • • • • 

• 
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4 
Description of Environment: 

• A data collection survey that included geology, meteorology, hydrology, ambient air quality, 

• 
water quality, soil characteristics, noise levels, flora and fauna, land use pattern, and socio-

economic conditions was undertaken, based on available secondary information or data 

• 
collected in the field. Primary data was collected to establish baseline conditions for the soil, 

water (surface and ground) quality, flora and fauna, and noise. Secondary data was collected 

• 
for land, ecology, climate, and socioeconomic factors. The environmental and social baseline 

conditions observed in the Project area are presented in Section 4 of this report. 

• 
The Project is situated in the area where most of the land is used for agriculture. The area can 

be classified as semi-arid zone because of lack of water (ground and surface). There is no canal, 

rivers or other water body in that area. Agriculture is the major source of income for most of 

• the people. Wheat, barley, cereals and peanuts are the major crops of the area. The area as 

whole is virgin environmentally that's why available carrying capacity is not utilized yet. 

The area is underdeveloped and it requires development. There are no drainage and water 

harvesting system, no street lights, no local clinic, no recreational parks nearby, lack of public 

transport. 

• 
This village Mukhyal is less populated area and it is located 6 kilometers from Mianni- Adaa. 

Most of the people are local and job opportunities are limited. The major source of income is 

• 
agriculture which is due to lack of rain and deep ground water and no presence of lakes or 

water bodies nearby. Most of the people travel to other area like other cities or countries for 

• jobs and other business opportunities. According to the survey more than 30 percent people 

move to other cities and counties. 

• 
The area has couple of poultry forms working in 10 to 15 km of the Project area and a windmill 

• 0 	project installed by Chinese company. There is no sewage system in that area and no proper 

water supply system. The local community use bio-fuels like wood as fuels. Road lane is present 

• up to village in good condition and small public transport system developed by local people for 

• 
their own convenience. There are no railway lines and airport nearby. WAPDA grid station 

present at a distance of 10 km by road from the village and 7 km from land. 

• 	The Project area is semi arid and barren not suitable for agriculture. Coal and salt mines are 

present at around 30 km from this area. 

There is no major source of income. People of the area based upon agriculture in that area. 

Agriculture production in that area is not up to mark causing financial problems to the local 

• people. There are no industries because of which lack of job opportunities for local people. 

4 
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• 
• 
• 
• 
• 
• There are two hospitals present in 8 to 10 km of Mukhyal village. According to the survey 

people are satisfied by the services provided by the doctors in that area but ambulance facility 

• in that area is not satisfactory. 

0 	Recreational Park is around 25 km away from the local bus stop (miani-adaa). 

Stakeholder Consultation: 

11111 	Stakeholder consultation was carried out as part of IEE study. The main objectives of the 

consultations were to apprise the stakeholders about the proposed Project activities; obtain 

• their views, concerns and recommendations; and address / incorporate them in the Project 

design - thus enhancing the environmental and social performance of the Project. 

• 0 Impact Assessment and Mitigation: 

• A detailed analysis of Project alternatives are discussed in Section 5. During the IEE, the Project 

potential social and environmental impacts were identified. Each identified environmental and 

• social impact was then characterized with respect to its nature, reversibility, geographical 

extent, consequence-severity and likelihood. Based upon this characterization, the impacts 

• were then assessed to be of high, medium or low significance. The IEE has recommended 

• 
appropriate mitigation measures to address the potential environmental and socio-economic 

impacts. The details of impact assessment and mitigation measures are provided in Section 6, 

• 
which is further supplemented by the Environmental Management Plan (EMP) provided in 

Section-7 of this report. 

• 
Environmental Management Plan 

• An Environmental Management Plan (EMP) had been developed to provide an implementation 

mechanism for the mitigation measures mentioned above and has been updated in the light of 

• the EPA decision circumstances. The EMP provides the organization structure for the 

environmental and social management system during the Project, and defines the roles and 

• • responsibilities of Project players. The EMP includes a mitigation plan, a monitoring plan, the 

communication and documentation requirements, and training needs, in the context of the 

• environmental and social management of the Project. 

• Conclusion and Recommendations: 

• 
The Project will not cause any significant lasting environmental and social impacts. The 

environmental disturbance normally associated with construction activities will be minimized 

• 
through an EMMP, implementation of which will continue during EPC and which includes 

monitoring arrangements. As solar PV technology is a clean energy source with no significant 

• impacts on the environment with any GHG gas emissions after the construction phase 

therefore there will be no need for frequent environmental monitoring once the Project is 

• operational. If there will be any major negative environmental impact noticed during operation 

of the Project, possible mitigation measures will be taken to reduce the impact. 

• 

di 	
Following annexure are attached to supplement the information in the IEE report; 

0 



• 
• 
• 
• 
• 

Annexure-I: Environment management Plan 
Annexure-II: Environment Protection Agency (Review of EIA/IEE Regulations 2000) 

• 
Annexure-III: National Environmental Quality Standards (NEQs) 

Annexure-IV: Fauna of Project Area 

Annexure-V: Flora of Project Area 

Annexure-Vl:-Environment and Social Survey Forms 

Annexure-VII:-Snapshots taken during the Site Survey 
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• 	6 INFRASTRUCTURE: ROADS, RAIL, COLONY AND AMENITIES 

• Communication Network 

There are five ways to enter main city: 

• By motorway through Kallarkahar exit, crossing bhaun and entering Chakwal in about 25 
minutes. 

• By Motorway through Chakwal exit, Balkasar interchange crossing Thoa Bahadur and 

exntering city in about 30 minutes. 

• By GT road taking Mandra exit before Rawat and following chakwal road in about 45 

minutes. 

• By Jehlum Chakwal Road which exit from GT road at sohawa. 

• By Choa Saidan Shah Road Which Came from Khiora and Kallar Kahar and meet chakwal 

at jehlum road at Choa Chok. 

Telecommunication Facilities 

Telephone, Internet and Cellular phone services are available in the district. 

Basic Infrastructure Facilities 

• 
• 
I 

• 
S 

All the basic infrastructure like roads; transport; water; repair and maintenance workshops and 
• technicians; communication facilities like telephone, fax and email; utilities required to run the 

plant smoothly, office buildings, hostel, medical facilities, security etc., already exists on Project 

• site. 

• Local Settlement Pattern and Population 

According to the 1998 census of Pakistan, the total population is 1,083,725 of which 12.01% 

only were urban making Chakwal the most rural district in Punjab. 

• The Project site is vacant with no population within the radius of 1km. There is no major source 

• that area is not up to mark causing financial problems to the local people. There are no 

of income. People of the area based upon agriculture in that area. Agriculture production in 

industries because of which lack of job opportunities for local people. • 
• 
• 
• 
• 
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• 	7 PROJECT COST 

• The project cost is approximately 4.0 million USD. 
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8 PROJECT COMMENCEMENT AND COMPLETION PLAN 
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ANNEXURE-M: INFORMATION FOR SCHEDULE-I OF LICENSE 
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IESCO Network Near N.P.Sethi  

With First Solar, Year 2013  
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• INTERCONNECTION  

ARRANGEMENT FOR DISPERSAL OF POWER FROM THE  

PROJECT  
• 

The nearest substation of IESCO from the Project site of First Solar Power Project is N.P.Sethi 

• 66/11 kV at around 10 km. Upgrading of N.P.Sethi to 132 kV level is under progress and will be 

completed by the COD of First Solar. Considering the physical proximity of the grid to the Power 

Plant, it has been decided to evacuate the power at 11 kV by making connections with N.P.Sethi 

substation at 11 kV to evacuate the maximum of 02 MW of First Solar Project. 

• 
The detailed Grid Interconnection Study has been conducted by Power Planners International 

and copy is provided with this application to NEPRA. 
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Project Details 

(A). 	General Information 

(i)  Name of Applicant/Company First Solar Pvt. Ltd 

(ii)  Registered Office 10-B, Street No.26, F-8/1 

Islamabad 
Tel: +92-51-2255892 
Fax: +92-51-2256493 

(iii)  Plant Location Kalar kahar Punjab Pakistan 

(iv)  Type of Generation Facility Solar 

(B). 	Capacity & Configuration 

(i) Plant Size (MW) 02 MW 

   

(C). 	Plant Details 

Module Manufacturer/Model Canadian Solar/ CS6X-330P 

Inverter Manufacturer/Model Huawei/ Huawei-SUN2000-28KTL 

Plant Capacity 02 MW 

Technology Solar PV 

Unit Size (MW) 300W 

Below are given the technical specifications of PV module and inverter offered by the EPC contractor. 

PV Module Characteristics 

Module Model CS6X-330P 

Manufacturer Canadian Solar 

Nominal Power [W] 300.00 

Efficiency [%] 15.63 

Power Tolerance [%] 0/±5 

Cell Type Poly-Crystalline 

Open Circuit Voltage [V] 44.6 
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Short Circuit Current [A] 8.87 

Maximum System Voltage 1000V (IEC)600V (UL) 

Maximum Series Fuse Rating 15A 

Power Coefficient of Temperature [%/C] -0.50 

Nominal Operating Cell Temperature (NOCT) [°C] 42.00±2 

Height X Width X Thickness [mm] 1954 X 982 X40 

Inverter Characteristics 

Inverter Model Huawei-SUN2000-28KTL 

Manufacturer Huawei 

Max. input voltage 1000 V 

Max. DC input 28,200 W 

Max. input current 18 A 

Min. operating voltage 200 V 

Rated input voltage 620 V 

AC output power 27,500 W 

Rated output voltage 3x277 V/480 V+PE 

AC power frequency 50 Hz/60 Hz 

Max. output current 33.5 A 

Adjustable power factor 0.8 leading ... 0.8 lagging 

Dimensions(W/H/D) 520x610x255 mm (20.5 x 

24.0 x 10.0 in.) 

Operating temperature range -252C to +602C (-132 F to 

+1402 F) 

(D). 	Other Details 

(i).  
Project Commissioning 

date (Anticipated) 
August, 2015 

(ii).  

Expected Life of the 

Project from Commercial 

Operation date (COD) 

25 Years 

• 
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First Solar (ut) Ltd 

HEALTH AND SAFETY POLICY OF FIRST SOLAR 

Date of Approval : 22"d  May, 2012 

GENERAL STATEMENT OF POLICY 

First Solar acknowledges and accepts its legal responsibilities for securing the health, safety and welfare of its 

entire staff (employees and sub-contractors working) and all others affected by their activities. 

First Solar will provide and maintain safe and healthy working conditions so far as reasonably practicable. 

First Solar will encourage all employees to be actively involved in maintaining safe operating conditions and 

practices. 

First Solar will carry out a regular review of this policy to ensure that these standards of health and safety are 

maintained. 

'ORGANIZATION 

The Management of First Solar has overall responsibility for health and safety, and will: ensure work is planned to 

take into account health & safety issues 

• ensure suitable financial provision is made for health & safety obligations 

• provide appropriate information and instruction to employees 

At all times staff are responsible for taking reasonable care of themselves and having due regard for the health and 

safety of others who may be affected by their work activities. 

I ARRANGEMENTS 
First Solar Health and Safety Policy is implemented in the following principal ways; 

I Communication 
The content of this policy and rules specific to a site or job are drawn to the attention of all staff. Staff is 

encouraged to present their views on health and safety for existing and proposed jobs and to raise immediate 

concerns with the head of the Company. 

I Training 
Staff is given training appropriate to their responsibilities. Training is specifically provided for use of equipment, 

use of Personal Protective Equipment and work with any new equipment entering the solar market. Additional 

training required because of new work activities and the use of new equipment will be provided when needed. 

10-B, Street 26, F-8/1 

Ph: 051-2255892, 2255052 Fax: 051-2256493 



 

FIRST SOLAR 

First Solar Pvt) Ltd- 

• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
a 
• 
• 
• 
• 

I Risk Assessments 
Staffs carry out risk assessments are continuously throughout their work. Hazards are considered and work 

methods established to minimize the risk of injury to themselves and others affected by the work. Where the staff 

member does not have sufficient knowledge about a specific hazard, such as work in confined spaces, they will 

take further advice from the Health & Safety adviser if required. The Manager ensure staff are provided with 

appropriate instruction and training on risk assessments. 

I Personal Protective Equipment 
PPE is provided as appropriate for the work activities. PPE is maintained by the individual staff member and is 

subject to routine maintenance as appropriate. 

I Hazardous Substances 
In the case of risks to health, Personal Protective Equipment is provided and used by the staff. Unidentified 

potential hazardous substances, such as asbestos, encountered during the course of a work activity are referred to 

Health & Safety adviser to advise and take appropriate measures. 

10-B, Street 26, F-8/1 

Ph: 051-2255892, 2255052 Fax: 051-2256493 
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Plant characteristics (generation voltage, frequency, power factor, automatic generation 

control, ramping rate, alternative fuel, auxiliary consumption, time(s) required to synchronize 

the grid) as required pursuant to Regulation 3(6)(A)(a)(13) of the Regulations 

• 
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Generation Voltage 

Generator Output voltage 0.69 kV 

Voltage at point of interconnection 132 kV 

Frequency 

At point of interconnection 50 Hz 

Power Factor 

At point of interconnection 0.9 lead — 0.891ag 

Automatic Generation Contro 

• Connected from generator to grid via full scale power converter. Generation control as per 

requirement of grid code. 

Ramping Rate 

• As per requirement in grid code 

Alternate Fuel 

• Not applicable 

Auxiliary consumption 

• Approximately Annual energy production 2829 MWh/year 

. Time required to synchronize to grid 

• 

• 

• 

Synchronization of solar array performed through Phase Locked Loop (part of power 

converter 

Less than 1 minute 

Synchronization Seller Interconnection facilities to be performed via check synchronism 

relays. Time required on the order of ms (milliseconds) 

• 
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TRAINING POLICY AND PROCEDURE 	 Page: 1 of 2 

1 Training Policy 

1.1 Purpose 
The purpose of training is to equip people with the necessary skills, knowledge and attitudes to 

meet the organization's needs in relation to its objectives. By investing in people through their 

training we ensure we harness their full potential and focus their energies on the needs of the 

organization while fulfilling their need for personal development and job satisfaction. 

1.2 	Training Process 
The organization has set up a set process to link the training processes with the planning 

processes of the organization. The following chart shows this linkage. 

PLANNING 	 TRAINING  

• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
0 

• 
• 

Policy Framework 
Milestones 

V 
Unit Service Plans 
Service Objectives 

•  
Review and 

Development Scheme 
Personal Objectives 

And 
Training Needs 

Training Policy 

Training 
Programmes 

•  
Evaluation of 

events 

Annual Evaluation Process 

The Chart shows that training needs flow out from organizational, service and individual 

objectives. This ensures training is focused on the needs of the organisation. The system also 

ensures that training events are evaluated and their contributions to meeting objectives at each 

level are measured. 
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• TRAINING POLICY AND PROCEDURE 	 Page: 2 of 2 

• 

• 	 1.3 Training Resources 

• 
The training process will ensure that the resources required to meet training needs are fully 

• identified, that training is properly focused and that the benefits of the training can be 

• demonstrated. 

• The organization will always wish to make budgetary decisions about training in the context of 

41 

	

	
overall organization's finances but the Organization has made a public commitment to investing 

in its people and will ensure wherever possible sufficient funding is made according to the 

needs identified. 

• 
• 
• 
• 
• 
• 
• 

1.4 Areas of Training 
All types of training requires a structured training plan, clear objectives and assessment criteria 

• Orientation Training 

• Councilor Training 

• Management Training 

• Genereic Training 

• Health and Safety Trainings 
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The materials in this feasibility study are the property of First Solar and may be used for the 

purpose(s) mentioned in the "Policy for Development of Renewable Energy for Power 

Generation" published in 2006. No part of this document may be reproduced or transmitted in 

any form or by any means, electronic or any other mean for any purpose. 
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DOCUMENT INFORMATION 

Purpose and Scope: 

The purpose of this report is to provide information required for the relevant agencies to make 
informed decision regarding the implementation and execution of this project. 

This document presents the technical, financial and commercial viability of this project within 
Pakistan's economic and regulatory framework. 

Structure of the Document: 

This document has been divided into following main parts: 

❖ Part 1: Executive Summary 
❖ Part 2: Country and Industry Overview 

❖ Part 3: Technical Feasibility 

Each part is further sub-divided into chapters. Information in the document is supplemented 

by Annexure. 
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PART 1 

EXECUTIVE SUMMARY 
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1 EXECUTIVE SUMMARY 

Located on the western stretch of the South Asian Continent, Islamic Republic of Pakistan is 

largely under the influence of tropical desert climate. The relative shortage of conventional 

energy resources in Pakistan, when coupled with the hiking energy prices worldwide, leads to a 

tension in the power supply of the country. It has become a top agenda of Pakistan 

government to find alternative energies, including solar power. 

Government of Pakistan has formulated a policy to encourage the participation of private 

sector in the development and application of renewable energies. A Government organization 

called Alternative Energy Development Board (AEDB) has been established to facilitate the 

implementation of renewable energy projects. 

First Solar (Pvt.) Ltd got LOI from AEDB for the development of 2 MW solar power project. The 

project is located in Punjab province in the area of Kalar Khar. First Solar Pvt. Ltd is owned by 

Monitor Associates (Pvt) Ltd. 

Monitor Associates (Pvt) Ltd. Started as a construction company and was able to earn repute 

for applying innovative methods and performing precise engineering and management skills in 

the emerging market. Monitor Associates has executed many projects of renewable energy 

including solar home systems, solar street lights, Solar Part Lights, Solar highway lights at 

different locations of Pakistan. 

This document is the complete feasibility study of the project including Solar Resource 

Assessment and Energy Yield Estimates, Initial Environmental report, Electrical and Grid 

Interconnection studies. 
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1.1 PROJECT OVERVIEW 

The Project Site is acquired at village called "Mukhayal" in Kalar Kahar, district Chakwal. It is 

located around 135 kilometers from Rawalpindi and 5 kilometers southwest of Chakwal. The 

Site is adjacent to the M2 Islamabad — Lahore Motorway. The total land area is 13 acres and is 

well enough for the installation of 2 MW solar power project. 

The geographical location of the project is shown in Figure 1.1 

Figure 1-1: Geographical Location of Project 
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The project site coordinates are as listed in Table below: 

Table 1-1: Project site coordinates 

Land Coordinates 

North East Attitude 

32.66235 72.66026 Alv810meter 

32.66325 72.66161 A1815 

32.66254 72.66225 A1807 

32.66175 72.66142 A1809 

32.66175 72.66142 A1809 

32.66145 72.66201 A1806 

32.66109 72.66182 A1807 

32.66124 72.66132 A1809 

32.66318 72.66055 A1819 

32.66303 72.66077 A1816 

32.66210 72.6604 A1816 

32.66184 72.66006 AI816 

32.66257 72.65929 A1818 

1.1.1 Project Size 

The Project size will be 2MW. 

1.1.2 Project Status and Calendar 

The complete feasibility study is being submitted. From here onwards, the Project shall pursue 

approval of feasibility and other project development tasks from the concerned stakeholders. 

In parallel, the Project shall also pursue determination of tariff and signing of EPA / IA. 
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Table 1-2: Project Planned Milestones 

-211' 
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Submission of Feasibility 
Study 
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Approval of Feasibility Study 

Tariff Determination 

Approval of Electrical Studies 

Signing of EPA 

Signing of IA 

Financial Close 

Project Construction 

Project COD 
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a Installation of Solar Power Equipment 

The project construction shall take 6 months from the date of planning till the COD. 

Table 1-3: Project Construction Scheduling 
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1.1.3 Geological Conditions 

The project site is a rocky, hill top plain. Detailed analysis of the soil conditions, i.e. laboratory 

testing, shall be performed as part of the EPC works. 
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1.1.4 Summary of Power Production Estimates 

The power production estimates have been calculated in detail based on the regional solar irradiance data, performance 

characteristics of solar panels and local weather conditions. The summary of power production estimates is given in Table 1.4. 

Please refer to the Solar Resource Assessment and Energy Yield Estimate report attached as Annex 1. 

Table 1-4: Summary of Power Production Estimate 

NIZAM SOLAR 
TBEA 

PHOENIX 
SUNOASIS 

Equipment 

Module Size [W] 280.0 255.0 245.0 

Type Poly Poly Crystalline Poly Crystalline 
Crystalline 

Efficiency [%] 14.4 15.5 15.0 

Area of Module [m2] 1.95 1.65 1.63 

Nominal Operating Cell Temperature NOCT [°C] 47.0 45.7 46.0 

Temperature Coeff. OT Power [% / °C] -0.50 -0.40 -0.45 

Slope [Degree] 29.0 20.0 30.0 

Albedo 0.2 0.2 0.2 

Total Number of Modules 7200 7872 8142 

Total Area of Modules [m2] 0 	14,018 12,989 13,300 

Plant Capacity [kW] 2016.0 2007.4 1994.8 
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PHOENIX 
TBEA 

SUNOASIS 
NIZAM SOLAR 

Irradiation on horizontal plane [kWh/m2] 1836.28 18363 1836.3 

Irradiation on inclined plane [kWh/m2] 2061.23 2031.8 2062.1 

ross Production [kWh/yr] 4,116,935 3,930,328 4,045,365 

Electrical Losses 

Inverter Losses 2.0% 1.7% 1.7% 

DC Line Losses 1.5% 1.5% 1.5% 

AC line Losses 1.0% 1.0% 1.0% 

Transformer 1.1% 1.1% 1.1% 

Sub Total 5.6% 5.3% 5.3% 

Other Losses 

Temperature Loss 11.6% 6.8% 9.5% 

PV module nameplate DC rating 1.0% 1.0% 1.0% 

Tolerance/Mismatch 1.5% 0.0% 0.0% 

Horizon Loss 0.0% 0.0% 0.0% 

Nearby Shading Loss 2.5% 1.7% 2.5% 

Loss due to Irradiance 1.5% 1.5% 1.5% 

Soiling 2.0% 2.0% 2.0% 

Grid Unavailability 0.0% 0.0% 0.0% 
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TBEA 

SUNOASIS 
PHOENIX NIZAM SOLAR 

System Unavailability 1.0% 1.0% 1.0% 

Shading 0.0% x 0.0% 0.0% 

Sun-Tracking 0.0% 0.0% 0.0% 

Sub Total 

Overall Loss 24.1% 17.8% 20.8% 

Table 1-5: Annual Production during first Year 

TBEA SUNOASIS 	PHOENIX 	NIZAM SOLAR 

Annual energy during First Year 

Capacity Factor during First Year 
2,742,003 

15.5% 

2,792,023 

15.9% 

2,829,456 

16.2% 

Based on closeness of results between Phoenix Solar and Nizam Solar; negotiations are in progress with both EPC contractors. 
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1.1.5 EPC Contractor Selection 

EPC Offers from multiple EPC contractors are currently under review. Details of the offers are as 

shown in Table 1-6 

Table 1-6: Specifications of Solar Power Equipment 

Manufacturer 
Lead Bidder 

1.1.6 Electrical Grid Interconnection 

An Electrical Grid Interconnection Study has been submitted for approval to IESCO. The study is 

attached as Annexure 2 of this document. 

1.1.7 Design of Mechanical Works 

Steel Support Structures will be designed and fabricated to install solar panels. The steel 

structures shall be locally fabricated. The mechanical design shall bear the required level of 

corrosion and winds / gusts. 

1.1.8 Design of Civil Works 

The civil works will be required for the following purposes: 

❖ Construction of Foundations for mounting of Solar Arrays. 

❖ Construction of Power House. 

❖ Construction of Office Building. 

The design of civil works shall be according to the soil and seismic conditions; and to bear high 

winds / gusts. 
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1.1.9 Construction Management 

The imported equipment shall come via Karachi Sea Port. The civil work materials shall be 

arranged from the nearest local markets / dealers. 	Certain items (steel accessories, local 

cables, electrical accessories shall come from appropriate cities including Islamabad, Karachi 

and Lahore. 

No heavy machinery is required for construction and erection. There is semi finished road 

access to the Site, which easily serves for 10 ton trucks with little leveling. The site will be 

restored to the original landscape in the later phase of construction. 

The project company shall hire the services of a professional Renewable Energy consulting firm 

for construction supervision. 

1.1.10 0 & M Management 

After the completion of its construction, the Project shall be jointly managed with the principle 

of requiring "few on-duty staff". 

The Project Site is separated into the production section and utility area. The production area 

includes the solar power equipment and accessories including power house. The offices are 

located in the production section. The location of support staff shall be arranged such that 

mutual communication and access is easy. 	The utility section is for daily living, including 

dormitories, dining rooms and the kitchen. 

There will be on Site support for routine maintenance and troubleshoot. For un-expected 

faults, maintenance resource and procedures shall be laid. 

The project company shall hire the services of a professional Renewable Energy consulting firm 

for O&M supervision. 

1.1.11 Environmental Management 

A separate environment study has been carried out. There are no hazards. The minor 

adjustments required during construction phase have been addressed and mitigation plan is 

provided. 

The Initial Environment Examination is attached as Annexure 3 
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1.1.12 Health and  Safety 

During the construction and operation of the Project, the guideline of "safety first, (accident) 

prevention foremost" will be practiced. Comprehensive management and supervision will be 

applied to all staff members and the whole operation process, in order to ensure safe operation 

of the equipment and personal safety of workers. 

A comprehensive safety system will be established during the preparation phase, and carefully 

implemented during the construction process. The systems of work sheet, operation sheet, 

shift relief, patrol inspection, operation guardianship, maintenance and over-haul will be strictly 

implemented. 

A safety and health supervision department will be established, which is to be in charge of the 

education, training and management of safety and health related issues after the Project is put 

into operation. 

The systems of patrol inspection, operation guardianship, maintenance and over-haul will be 

established for the daily maintenance of production equipment, instruments and apparatus. 

The safety and health supervision department will be provided with appropriate inspection 

equipment, as well as necessary public education service for production safety. 

1.1.13 CDM Aspect 

The Project is a power generation project with renewable resource and zero emission. When 

put into operation, the project can provide power supply to the national power grid, which 

currently is mainly relying on fossil fuel. Therefore, it can help to reduce the greenhouse gas 

emission from coal or oil-fired power generation. It can deliver good environmental and social 

benefits. 	It is also consistent with the spirit of the Kyoto Protocol and qualifies for the 

application of CDM projects. NEPRA is allowing almost the same return on equity (RoE) to the 

thermal and the renewable energy projects. The Sponsors of the Project require CERs to bring 

the RoE at a level where they can invest in renewable energy projects in Pakistan in future as 

well. 	If the Project is approved and registered as a CDM project, CERs can provide extra 

financial resource for the Project. It will provide favorable conditions for the project financing, 

improve competitiveness of the project, and reduce investment risk during the project 

implementation process. 
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1.1.14 Key Project Figures 

No 

Table 1-7: Key Project Figures 

Item Description Value 

1 Project Capacity 2 MW 

2 Annual Power Production (P90) 2,829,456 kWh 

3 Total EPC Cost (USD) 3,500,000.00 

4 Total Project Cost (USD) 4,344,573.00 

5 Average Tariff US Cents 20.4 	kWh 

6 Funding Plan Debt 70%:Equity 30% 

7 Annual Interest Rate 13.04% 

8 Return on Equity 18% 

9 Loan Period 10 Years 

10 Grace Period 01 Years 
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1.2 RATIONAL FOR SOLAR POWER 

Pakistan's major electricity sources are thermal and hydro generation, meeting approximately 

70% and 28% (respectively) of the country's annual electricity demand. The primary thermal 

generation fuels employed are furnace oil and gas. While both are produced domestically, 

demand already outstrips supply by a considerable amount. Oil import is a significant burden 

on the national exchequer and the increasing import bill continues to exert further pressure on 

the foreign exchange reserves. 

Import of gas could be seen as a viable option to overcome the depleting domestic reserves, 

but gas import has significant issues, mainly the need for substantial capital investment in 

infrastructure, security difficulties and physical terrain concerns. Moreover, it would increase 

Pakistan's reliance on imported fuels with associated foreign exchange effects. This must be 

considered in the context of rising fuel costs for gas and oil-based fuels as a result of 

uncertainty over future supply. 

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

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

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

vulnerability to changes in global oil prices which will in turn have a positive effect on the 

current trade deficit and inflating import bill. As with gas, securing future supplies of coal and 

hydro-electric power would rely on significant spending on infrastructure. 	Pakistan has 

domestic reserves of coal. However, coal currently makes up a very small proportion of total 

generation, largely the result of most of the reserves being located in one area, the Thar Desert. 

Exploiting the reserves would require huge and costly upfront investment in local infrastructure 

(including provision of water supplies), development of mines, housing and related 

infrastructure, and investment in transmission lines before power plant development could 

commence. Hydro electric power already supplies almost 30% of electricity, and numerous 

sites for future investment exist, but due to their locations, this would also require significant 

investment in transmission to meet the expected power needs. Moreover, there are varying 

political stands on hydro-electric power options. 

Looking at how the country's future electricity needs might be met in a way that supports the 

environmental objectives of the Government of Pakistan; solar power generation has the 

potential of being a strong contributor. 
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The development of solar power generation projects could reduce dependence on fuels for 

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

reduce greenhouse gas (GHG) emissions avoiding thermal power generation. 

Solar energy, on the other hand, has excellent potential in areas of Pakistan that receive high 

levels of solar radiation throughout the year. 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 solar energy 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 MJ/sq.meter per day with annual mean sunshine 

duration of 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 ideal for solar 

thermal applications. 

Pakistan receives about 15.5x1014 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 an average sun shine 

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. 

A quick idea for the potential of solar energy in Pakistan can be obtained from the satellite map 

of solar radiation released by National Renewable Energy Lab (NREL) of USA 
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Figure 1-2: NREL Solar Map of Pakistan 

1.3 COUNTRY OVERVIEW 

Pakistan is located on the western stretch of South Asian Subcontinent with Arabian Sea in the 

south, China in the north, India on the east, Afghanistan and Iran on the west. It covers an area 

of 796,000 km2  and has a coastal line of 980km. 	Almost 315th  of Pakistan's total area is 

mountains and hills, deserts spreading along the southern coastal areas, and plateau pastures 

and fertile agricultural land stretching north. The Indus River, which originates from China, 

traverses 2300km from north to south into the Arabian Sea. 

Pakistan has a tropical climate. 	It is hot and dry in most of its areas, with relatively high 

average annual temperature. The southern coastal areas have an average yearly temperature 

of 26°C. Most areas show temperatures higher than 40°C around noon in June and July. 
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Some parts of Sindh and Baluchistan even have temperatures higher than 50°C. The yearly 

precipitation in Pakistan is less than 250mm, with 1/4th  of Pakistan having annual rainfall less 

than 120mm. Pakistan is under great influence of monsoon from Indian Ocean, which brings 

both precious rain and abundant wind energy resources. 

1.4 INDUSTRY OVERVIEW 

Every day the sun showers Earth with several thousand times as much energy as we use. Even 

the small amount that strikes our roof is many times as much as all the energy that comes in 

through electric wires. With the sun straight overhead, a single acre of land receives some four 

thousand horsepower, about equivalent to a large railroad locomotive. In less than three days 

the solar energy reaching Earth more than matches the estimated total of all the fossil fuels on 

Earth. It's all about converting maximum of it to useful energy. At an average solar power 

systems amortize themselves within 4 years, meaning after four years they have produced as 

much energy as it took to manufacture them. The expected lifetime of a system is 25-30 years. 

The world solar insulation is given in Figure 1.3 

This map shows the amount of solar energy in hours, received each day on an optimally tilted surface during the worst month 
of the year. 
(Based on accumulated worldwide solar insolation data.) 

Figure 1-3: World Solar Insulation Values 
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Top 10 solar power producers in the world are shown in Table 1.8 

Table 1-8: Specifications of Solar Power Equipment 

     

  

Country 

 

DC peak 

power(MW) 
PV power station 

  

     

Sarnia Photovoltaic Power Canada 97 Constructed 2009-2010 

Plant 

Montalto di Castro Italy 84.2 Constructed 2009-2010 

Photovoltaic Power Station 

Finsterwalde Solar Park Germany 80.7 Phase I completed 2009, phase II 

and 1112010 

Rovigo Photovoltaic Power Italy 70 Completed November 2010 

Plant 

Olmedilla Photovoltaic Spain 60 Completed September 2008 

Park 

Strasskirchen Solar Park Germany 54 

Lieberose Photovoltaic Germany 53 Completed in 2009 

Park 

Puertollano Photovoltaic 

Park 

Spain 50 231,653 crystalline silicon modules, 
Suntech and Solaria, opened 2008 
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1.5 PROJECT TEAM 

1.5.1 The Project Company: First Solar (Pvt) Ltd 

A special purpose company has been incorporated in accordance with the laws and policies of 

Pakistan for development, construction and operation of the Project as an independent power 

producer. 

1.5.2 The Sponsor: Monitor Associate (Pvt) Ltd 
www.monitorassociate.cn   

Establishing in 1990, Monitor Associates (Pvt) Ltd. Started as a construction company and was 

able to earn repute for applying innovative methods and performing precise engineering and 

management skills in the emerging market. During its initial years the company developed 

expertise in civil works and telecommunication services. Later came the expansion phase when 

the company decided to offer more than engineering services for civil works only. 

The company also established its new telecom division to undertake the OFC Network 

engineering, OFC deployment and erection of communication towers. Beside this the company 

set up two new departments in 1996 to deal with customization of industrial software, security 

and surveillance network design and installation. Then in the year 1999 the third phase of 

expansion came when the company decided to participate fully to bring in the renewable 

energy technologies to the country to meet the clean and environmental friendly power needs 

of our future. Our management and engineers continually research market trends and educate 

themselves with new changes. 

Monitor Associates has executed many projects of renewable energy including solar home 

systems, solar street lights, Solar Part Lights, Solar highway lights at different locations of 

Pakistan. 
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1.5.2.1 List of Key Projects by Monitor Associate 

Below is given the major projects executed by Monitor Associates Pvt. Ltd. 

• Establishing of Satellite network Turnkey basis. 

• Mobilink Nation Wide OFC Network 

• Mobilink OFC Network on behalf of LT Engineers. 

• Azad Jammu &Kashmir area Telecomm uplift Plan 

• Deployment and Commissioning of Army DATA Network. 

• Installation of Telecomm BTS sites. 

• Linking of two army exchanges at Gilgit on Optic Fiber Network 

• Solar Lighting System at Defense Housing Authority Lahore. 

• Installation of CCTV based surveillance System at GHQ Rawalpindi. 

• Installation of CCTV system at Army House for Pakistan Army. 

• Construction of Underground exchange building for Pakistan Army. 

• Construction of Road project of Azad Jammu & Kashmir Government. 

• Construction of Manjhari Tata Pani Road. 

1.5.3 Project Consultant: Renewable Resources (Pvt) Ltd 
www.renewableresources.com.pk   

REnewable REsources (RE2) is the overall Project Consultant and coordinated all the project 

development activities. The scope of work for RE2 in Project includes the feasibility study, 

coordination with all project development teams, tariff petition and energy purchase 

agreement. 

RE2 provides consultancy services in the fields of Renewable Energy (RE), Energy Efficiency (EE) 

and Environment. RE2 offers services for "green" business innovation, customer education, 

project appraisal, project planning, design and management, development of feasibility studies 

and environmental studies, as well as client-specific research & surveys. The company has 

been incorporated as a private limited company in Pakistan under Companies Ordinance 1984. 

RE2 provides high quality energy engineering and management consulting services to enable 

rapid deployment of efficient, cost-effective, reliable, and environment-friendly renewable 

energy systems. The customized technical solutions and services are dedicated to investment 
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1 

firms, energy groups, industries, financing institutions and public authorities involved in the 

development and / or acquisition of renewable and thermal power plants. 

In the area of project development, RE2 possesses the entire, necessary expertise including 

power production analysis, selection of technology / power equipment, comprehensive 

bankable feasibility, government approvals, overseeing / monitoring the EPC activities etc. For 

conducting feasibility studies, RE2 has the capabilities to conduct site based investigations like 

soil analysis, surface contouring, grid evaluation etc. In addition to planning, RE2 also covers 

the economics, i.e. the project financial model and subsequent generation cost of leading up to 

tariff in terms of value per kWh. 

These services are backed with in-depth grip on technical, financial and administrative aspects 

at every stage that enables us to employ best practices in project development. This ultimately 

leads to implementation in accordance with the most efficient planning, which is a vital 

element in power projects in order to save unnecessary and huge overheads during execution. 

The RE2 team also has the expertise to deal with the legal aspects of power projects including 

Generation License, Tariff Application & justification, Energy Purchase Agreement and 

Implementation Agreement. The professional team of RE2 is well acquainted with the policies, 

regulations, methodologies and standards of the complete power projects cycle. 

1.5.4 Electrical Consultant: Power Planners International 
www.powerplannersint.com   

PPI performed the electrical and grid interconnection studies of the project. 

PPI has the honor to undertake electrical studies of all the renewable energy power projects in 

Pakistan. 	PPI has a team of highly skilled and experienced professionals having worked in 

WAPDA, Pakistan; and Saudi Electricity Company (SEC or SCECO) in Saudi Arabia in the fields of 

Power System Analysis, Transmission Planning, Load-Forecasting and Generation Planning. The 

professional experience spreads over the whole range of operating voltages viz. 765 kV, 500 kV, 

380 kV, 220 kV, 132 kV, 110 kV, 66kV and 33kV. 

PPI possesses the technical skills to perform Load Flow, Optimal Power Flow, Short Circuit 

Analysis, Dynamic and Transient Stability Analysis for a grid system of any size. 
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The professionals of PPI possess thorough hands-on experience on the latest, state-of-the-art 

tools of power system analysis including PSS/E of Siemens-PTI, PSCAD/EMTDC of EPRI and 

Manitoba HVDC Research Center. 
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PART 2 

COUNTRY AND INDUSTRY OVERVIEW 
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2 COUNTRY PROFILE 

Area 

Population 

796,096 sq km2  

165,000,000 (Approx) 

Located in South Asia, Pakistan, officially the Islamic Republic of Pakistan (Urdu:Islami 

Jumhuriyah Pakistan), shares an Eastern border with India (2,912km), a North-Eastern border 

with the People's Republic of China (523km), a South Western border with Iran (909km) and a 

Western and Northern edge with Afghanistan (2,530km). The Arabian Sea is Pakistan's southern 

boundary with 1,064 km of coastline. 

The name "Pakistan" means "Land of the Pure" in Sindhi, Urdu and Persian. It was coined in 

1933 by Choudhary Rahmat Ali, who published it in the pamphlet "Now or Never". The name 

was coined from the names of five territories that were proposed as constituents of a separate 

country for the Muslims of British India. Officially, the nation was founded as the "Dominion of 

Pakistan" in 1947, and was renamed as the Islamic Republic of Pakistan in 1956. 

The country has a total area of 796,940 km' and is nearly four times the size of the United 

Kingdom. From Gwadar Bay in south-eastern corner, the country extends more than 1,800 km 

to the Khunjerab Pass on China's border. 
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3 PAKISTAN ENERGY MARKET 

Pakistan's energy requirements are met through Oil, Gas, Hydro Power and Nuclear Power. 

While Hydro and Nuclear are used only for electricity generation with reference to energy, Oil 

and Gas are used to supply other areas also. Although Pakistan has one of the largest coal 

reserves in the world, they remain under-utilized and their share in energy supply is 

insignificant at the moment. 

Production of crude oil per day has increased to 64,948 barrels during 2009-10 from 65,866 

barrels per day during the same period last year, showing a decline of 1.36 percent. The overall 

production of crude oil has decreased to 23.7 million barrels during July-March 2009-10 from 

24 million barrels during the corresponding period last year, showing decline of 1.25 percent. 

On average, the transport sector consumes 30.9% of the petroleum products, followed by 

power sector (38.5%), domestic (3.9%), other government (2.2%), and agriculture (2.0%) in the 

year 2010-11. 

The average production of natural gas per day stood at 4,032 million cubic feet during July-

March, 2010-11, as compared to 4,063 million cubic feet over the same period last year, 

showing a decrease of 0.7%. The overall production of gas has decreased to 1,471,591million 

cubic feet during July-March 2010-11 as compared to 1,482,847million cubic feet daily in the 

same period in 2009-2010, showing decrease of 0.76%. 	On average, the power sector 

consumes 27.2% of gas, industrial sector (23.5%), fertilizer (feedstock) (14.2%), domestic 

(18.7%), commercial sector (3.0%) and cement (0.1%) during period 2010-11. Total installed 

capacity of electricity (WAPDA, KESC, KANUPP AND IPPs) stood at 22,477 MW during July-

March 2010-11, compared to 20,922 MW during July-March 2009-10. Total installed capacity 

of WAPDA stood at 11,344 MW as of June 2011, of which, hydel accounts for 6,481 MW, 

thermal accounts for 43.1 percent or 4,900 MW same as compared to year 2009-2010. 

Therefore, no electricity generation capacity was added by WAPDA in year 2010-2011. 
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Primary energy supply by sources is shown below: 
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Figure 3-1: Primary Energy Supplies by Sources' 

Pakistan Energy Yearbook, 2011 
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Executive Summary  
❖ The study objective, approach and methodology have been described and the 

plant's data received from the client First Solar Power is validated. 

❖ The case of September 2013 has been selected to carry out the study assuming the 

COD by the middle of 2013. 

❖ The IESCO system data as available with PPI for other studies have been used. 

❖ The nearest substation of IESCO from the proposed site of First Solar Power Plant 

is N.P. Sethi 66/11 kV. Upgrading of N.P. Sethi to 132 kV level is under progress 

and will be completed by the COD of First Solar. Considering the physical 

proximity of the grid to the power plant, it has been decided to evacuate the power 

at 11 kV by making connections with N.P. Sethi Substation at 11 kV to evacuate 

the maximum power of 2 MW of First Solar power and have been studied in 

detail. 

❖ The proposed interconnection scheme for First Solar PP has been developed by 

laying a direct double circuit of 11 kV of length 10 km using Dog conductor from 

First Solar Power till N.P. Sethi 132/11 kV substation. 

❖ Detailed load flow studies have been carried out for the peak load conditions of 

September 2013 under normal and N-1 contingency conditions to meet the 

reliability criteria. 

❖ Steady state analysis by load flow reveals that the proposed scheme is adequate to 

evacuate the maximum power of 2 MW of the plant under normal and 

contingency conditions. 

❖ The short circuit analysis has been carried out to calculate maximum fault levels 

at the Solar Power Plant at 11 kV, and the substations of 11 kV and 132 kV in its 

vicinity. We find that the fault currents for both the proposed scheme are much 

less than the rated short circuit capacities of switchgear installed at these 

substations. There are no violations of exceeding the rating of the equipment due 

to contribution of fault current from the Solar Power Plant. 

❖ The maximum short circuit levels of 11 kV bus bar of First Solar Power Plant are 

2.96 kA and 2.85 kA for 3-phase and 1-phase faults respectively. Therefore an 

industry standard switchgear of the short circuit rating of 12.5 kA should be 

installed at 11 kV switchyard of the Solar Power Plant leaving enough margin to 
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accommodate fault current contribution from any future reinforcements in that 

area. 

❖ The dynamic stability analysis of the proposed scheme has been carried out. The 

stability check for the worst case of three phase fault right on the 11 kV bus bar of 

the solar power plant substation followed by the final trip of 11 kV circuits 

emanating from this substation, has been performed. The system is found strong 

enough to stay stable and recovered with fast damping. The stability of system for 

far end faults of 3-phase occurring at N.P. Sethi 132 kV bus bar has also been 

checked. The proposed scheme successfully passed the dynamic stability checks 

for near and far faults. 

❖ The proposed scheme of interconnection has no technical constraints or problems, 

fulfills all the criteria of reliability under steady state load flow, contingency load 

flows, short circuit currents ratings and dynamic stability analysis. Thus the load 

flow, short circuit and stability study analyses establish that the proposed scheme 

of interconnection for First Solar Power Plant is adequate to evacuate the 

maximum power of the plant under normal and contingency conditions. 

iew 
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1. 	Introduction 

1.1 Background  

The site of proposed project is near Makhial in Punjab in the concession area of 

Islamabad Electricity Supply Company (IESCO). The net output planned to be 

generated from the site is about 2 MW of electrical power. The electricity 

generated from this project would be supplied locally to N.P. Sethi 132/11 kV 

Grid and to the IESCO network through N.P. Sethi 132/11 kV grid located in the 

vicinity of this project. It is important to note that the existing N.P Sethi 66/11 kV 

substation is currently being upgraded to 132 kV and this upgrading process will 

be complete before the COD of First Solar Power Project. 

1.2 Objectives 

The overall objective of the Study is to evolve an interconnection scheme between 

First Solar Power Project and IESCO network, for stable and reliable evacuation 

of 2 MW of electrical power generated from this plant, fulfilling N-1 reliability 

criteria. The specific objectives are: 

1. To develop scheme of interconnections at 11kV for which right of way 

(ROW) and space at the terminal substations would be available. 

2. To determine the performance of interconnection scheme during steady 

state conditions of system, normal and N-1 contingency, through load-

flow analysis. 

3. To check if the contribution of fault current from this new plant 

increases the fault levels at the adjoining substations at 11kV and 132 kV 

voltage levels to be within the rating of equipment of these substations, 

and also determine the short circuit ratings of the proposed equipment of 

the substation at the Solar Power Plant. 

4. To check if the interconnection withstands dynamic stability criteria of 

post fault recovery with good damping after 3-phase faults on the 

system. 

uS, 
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1.3 Planning Criteria  

The planning criteria as per Grid Code required to be fulfilled by the proposed 

interconnection is as follows: 

Steady State: 

Voltage 	 ± 5 %, Normal Operating Condition 

+ 10 %, Contingency Conditions 

Frequency 	 50 Hz, Continuous, ± 1% variation steady state 

49.2 - 50.5 Hz, Short Time 

Power Factor 	 0.80 Lagging; 0.9 Leading (for conventional 

synchronous generators but would not be 

applicable to solar PP) 

Dynamic/Transient: 

• The system should revert back to normal condition after dying out of 

transients without losing synchronism with good damping. For 11 kV the total 

maximum fault clearing time from the instant of initiation of fault current to 

the complete interruption of current, including the relay time and breaker 

interruption time to isolate the faulted element, is equal to 200 ms (10 cycles). 

• For the systems of 132 kV and above the total normal fault clearing time from 

the instant of initiation of fault current to the complete interruption of current, 

including the relay time and breaker interruption time to isolate the faulted 

element, is equal to 100 ms (5 cycles). 
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2. Assumptions of Data 
The detailed electrical parameters would be designed at the EPC stage. However for 

the purposes of this study, following assumptions have been made: 

2.1 	Solar Power Plant data 

The Solar Power plant has been modeled according to the following block diagram 

IRRAD maioh Patel M Ale Comdex Model: 
PVEU and PVOU 

Rest of 
System 

• 
1.1■0 

hal (I) 

  

11114110,,  

1 40 

The way this works is that the irradiance profile from the sun is used as an input to the 

panel module which then calculates the DC power at that value of the irradiance. This 

value is then input to the electrical model of the solar power plant (inverter module) 

which then goes on to calculate the AC power supplied by the solar power plant. 

Due to the presence of the inverter module, from the point of view of the network, the 

solar power plant is considered a voltage source convertor. 

Dynamic Data: 

Converter time constant for IQcmd seconds = 0.02 s 

Converter time constant for IQcmd seconds = 0.02 s 

Voltage sensor for LVACR time constants = 0.02 s 

Max Power from PV Plant = 2 MW 

Voltage sensor time constant = 1.1 s 
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2.2 	Network data 

The 132 and 11 kV network in the area near First Solar Power Project are as shown in 

Sketches in Appendix-A. The network data of IESCO was available with PPI for 

other similar studies. 
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3. Study Approach and Methodology 

3.1 Understanding of the Problem  

The 2 MW Solar Power Plant by First Solar is going to be a Photovoltaic (PV) based 

solar project embedded in the 11 kV distribution network of N.P. Sethi. It would run 

almost all the months of the year though with some variation in its output due to 

variation in the strength of light in winter and in rainy season. 

The existing nearest grid station available for interconnection is N.P Sethi 66/11 kV 

substation which is currently being upgraded to 132 kV and this upgrading process 

will be complete before the COD of First Solar. The addition of this source of power 

generation embedded in local distribution network of this area shall provide relief to 

the source substations feeding N.P. Sethi from further away. The 11 kV network 

surrounding N.P. Sethi has significantly load demand. The entire power from the First 

Solar Power Plant will be utilized locally in meeting the load demand at N.P. Sethi. 

The adequacy of IESCO network of 132 kV in and around the proposed site of the 

Solar Plant would be investigated in this study for absorbing and transmitting this 

power fulfilling the reliability criteria. 

3.2 Approach to the problem  

The consultant has applied the following approaches to the problem: 

• A base case network model has been prepared for September 2013, which is 

the completion year of 2 MW Solar PV Plant by First Solar, comprising all 

500kV, 220kV and 132 kV system, envisaging the load forecast, the 

generation additions and transmission expansions for that year particularly. 

• Interconnection scheme without any physical constraints, like right of way or 

availability of space in the terminal substations, have been identified. 

• Performed technical system studies for peak load conditions to confirm 

technical feasibility of the interconnections. The scheme has been subjected to 

standard analysis like load flow and short circuit, and transient stability study 
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to check the strength of the plant and the proposed interconnection scheme 

under disturbed conditions. 

• Determine the relevant equipment for the proposed technically feasible 

scheme. 

• Recommend the technically most feasible scheme of interconnection. 
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4. Development of Scheme of Interconnection 

4.1 The Existing Network 
The nearest existing IESCO interconnection facilities at the time of commissioning of 

First Solar Power Project would be as follows: 

o N.P. Sethi 66/11 kV Substation which is currently being upgraded to 

132 kV and this upgrading process will be complete before the COD of 

First Solar 

o C.S. Shah 132/11 kV Substation 

Given the physical proximity of N.P. Sethi to the solar power plant and that fact that 

the other facilities are at a considerable distance from the plant, the most feasible 

interconnection of the First Solar Power Plant will be with N.P. Sethi 132/11 kV 

substation. 

The presence of First Solar Plant will provide relief to the source substations of 

Mangla 132 kV and Mangla 220 kV which are located further away. 

4.2 The Scheme of Interconnection of First Solar PV Solar PP :  

Keeping in view of the above mentioned 132 kV network available in the vicinity of 

the site of First Solar Power Plant, the interconnection scheme has been developed by 

laying a direct double circuit of 11 kV of length 10 km using Dog conductor from 

First Solar Power till N.P. Sethi 132/11 kV substation. This interconnection scheme is 

shown in Sketch-2 of Appendix-A; 

The capacity adequacy will be checked in the load flow analysis. 

4.3 Proposed Equipment at First Solar PP 11 kV Substation 
(Switchyard) 
The main equipment at First Solar PP switchyard would consist of; 

a Two bus bars of 11 kV with a sectionalizer 

Two breaker panels of 11kV for connection 11 kV circuits to N.P. Sethi 
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• Breaker panels to connect incoming circuits from inverter collectors at First 

Solar-PP. 

• Breakers to connect auxiliary/station transformers. 

4.4 Proposed additions at 11 kV in N.P. Sethi Grid Station  

Additional two breaker bays of 11 kV will be required for the interconnection of two 

11 kV circuits to be built direct from First Solar to N.P. Sethi Grid. 

Total additional 11 kV breaker bays required = 2 

At. 
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5. Detailed Load Flow Studies 

5.1 Base Case 2013, Without Solar Power Plant  

A base case has been developed for the peak load of 2013 which, using the network 

data of First Solar Plant and IESCO network. 

The results of load flow for this base case are plotted in Exhibit 0.0 of Appendix-B. 

The system plotted in this Exhibit shows 132 kV network feeding N.P. Sethi 

connected to its surrounding substations through C.S. Shah, Chakwal etc. 

The load flow results show that the power flows on all circuits are within their 

specified normal current carrying rating. The voltages are also within the permissible 

limits. We see that the 8.3 MW load demand at N.P. Sethi is met via a 132 kV double 

circuit from C.S. Shah which carries 4.2 MW/circuit. This power is then distributed 

on 11 kV level via the 132/11 kV transformer T-1 at N.P. Sethi 132/11 kV substation. 

For N-1 contingency conditions we have performed the following cases 

Exhibit-0.1 	N.P.Sethi to C.S.Shah 132 kV Single Circuit Out 

Exhibit-0.2 	Chakwal to C.S.Shah 132 kV Single Circuit Out 

Exhibit-0.3 	Chakwal-New to Chakwal 132 kV Single Circuit Out 

In both cases the power flows on all circuits remain within their ratings. Thus we find 

that there are no capacity constraints in terms of MW or MVA flow in the 11 kV or 

132 kV network available in the vicinity of the Solar Power Plant for its connectivity 

under normal and contingency conditions prior to its connection. 

5.2 Load Flow with First Solar Power Plant 

We have considered the scenario of September peak 2013 when the 2 MW First Solar 

Power Project has been completed so that we can judge the maximum impact of the 

project on the system. 

The scheme of interconnection modeled in the load flow for Solar Power Plant is 

developed by laying a direct double circuit of 11 kV of length 10 km using Dog 

conductor from First Solar Power till N.P. Sethi 132/11 kV substation. 
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The results of load flow with the Solar Power Plant interconnected as per proposed 

scheme are shown in Exhibit 1.0 in Appendix-B. 1 MW/circuit flows from First Solar 

Power Plant towards N.P. Sethi on the 11 kV double circuit emanating from First 

Solar Power Plant. The power flows on the circuits are seen well within the rated 

capacities and the voltages on the bus bars are also within the permissible operating 

range oft 5 % off the nominal. 

We find no capacity constraints on 11 kV or 132 kV circuits under normal conditions 

i.e. without any outages of circuits. 

With part of the load at N.P. Sethi fed by First Solar Plant locally, the flow from C.S. 

to N.P. Sethi is reduced to 3.2 MW/circuit. 

N-1 contingency analysis has been carried out and the plotted results are attached in 

Appendix — B as follows; 

Exhibit-1.1 
	

First Solar to T-1 11 kV Single Circuit Out 

Exhibit-1.2 
	

N.P.Sethi to C.S.Shah 132 kV Single Circuit Out 

Exhibit-1.3 
	

Chakwal to C.S.Shah 132 kV Single Circuit Out 

Exhibit-1.4 
	

Chakwal-New to Chakwal 132 kV Single Circuit Out 

In all the above contingency cases, we find that in the event of outage of any circuit, 

the intact circuits remain within the rated capacity. 

Also the bus bar voltages are well within the rated limits in all the contingency events. 

Thus there are no constraints in this scheme. 

5.4 Conclusion of Load Flow Analysis  

From the analysis discussed above, we conclude that the proposed connection of First 

Solar-PP is adequate to evacuate the power of First Solar-PP under normal as well as 

contingency conditions. 

eat. 
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6. Short Circuit Analysis  

6.1 Methodology and Assumptions  

The methodology of IEC 909 has been applied in all short circuit analyses in this 

report for which provision is available in the PSS/E software used for these studies. . 

The maximum fault currents have been calculated with the following assumptions 

under IEC 909: 

• Set tap ratios to unity 

• Set line charging to zero 

• Set shunts to zero in positive sequence 

• Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher 

than nominal, which is the maximum permissible voltage under contingency 

condition. 

For evaluation of maximum short circuit levels we have assumed contribution in the 

fault currents from all the installed generation capacity of hydel, thermal and nuclear 

plants in the system in the year 2013 i.e. all the generating units have been assumed 

on-bar in fault calculation's simulations. 

The assumptions about the generator and the transformers are the same as mentioned 

in Ch.2 of this report. 

6.2 Fault Current Calculations without Solar Power Plant  

In order to assess the short circuit strength of the network of 11 kV and 132 kV 

without the Solar Power Plant for the grid of IESCO in the vicinity of the site of the 

Plant near N.P. Sethi, fault currents have been calculated for balanced three-phase and 

unbalanced single-phase short circuit conditions. These levels will not only give us 

the idea of the fault levels without the Solar Power Plant and later on how much the 

contribution of fault current from the Solar Power Plant may add to the existing 

levels, but also we get a feel of the strength of the proposed node to connect this 

Power Plant depending on its relative short circuit strength. 

The results are attached in Appendix — C. 

The short circuit levels have been represented graphically on the bus bars of 1 lkV and 

132 kV along with fault current contributions from the incoming circuits, which are 

shown in the Exhibit 3.0 attached in Appendix-C. 
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Both 3-phase and 1-phase fault currents are indicated in the Exhibit which are given 

in polar coordinates i.e. the magnitude and the angle of the current. The total fault 

currents are shown below the bus bar. 

The tabular output of the short circuit calculations is also attached in Appendix-C for 

the 11 kV and 132 kV bus bars of our interest i.e. 11 kV and 132 kV circuits lying 

close to N.P. Sethi. The tabular output is the detailed output showing the contribution 

to the fault current from the adjoining sources i.e. the lines and transformers 

connected to that bus. The phase currents, the sequence currents and the sequence 

impedances are shown in detail for each faulted bus bar. 

The total maximum fault currents for 3-phase and 1-phase short circuit at these 

substations are summarized in Table 6.1. We see that the maximum fault currents do 

not exceed the short circuit ratings of the equipment at these 11 kV and 132 kV 

substations which normally are 20 kA, 25 kA. 

Table-6.1 
Maximum Short Circuit Levels without First Solar PP 

Substation 3-Phase fault current, kA 1-Phase fault current, kA 

N.P.Sethi T-1 11kV 5.48 5.12 

N.P Sethi 132kV 3.78 2.37 

C.S.Shah 132kV 6.14 4.03 

Chakwal 132kV 11.27 7.75 

Chakwal New 132kV 11.46 8.07 

I * 
6.3 Fault Current Calculations with Solar Power Plant interconnected  

Fault currents have been calculated for both the proposed electrical interconnection 

schemes. Fault types applied are three phase and single-phase at 11 kV bus bars of 

Solar Power Plant itself and other bus bars of the 11 kV and 132 kV substations in the 

electrical vicinity of First Solar Power Plant and N.P. Sethi. The graphic results are 

indicated in Exhibit 3.1 in Appendix-C. 

The tabulated results of short circuit analysis showing all the fault current 

contributions with short circuit impedances on 132 kV bus bars of the network in the 
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electrical vicinity of Solar Power Plant are placed in Appendix-C. Brief summary of 

fault currents at significant bus bars of our interest are tabulated in Table 6.2. 

Table-6.2 
vels with First Solar PP 

Substation 3-Phase fault current, kA 1-Phase fault current, kA 

First Solar 11kV 2.96 2.85 

N.P.Sethi T-1 11kV 5.53 5.17 

N.P Sethi 132kV 3.78 2.38 

C.S.Shah 132kV 6.14 4.04 

Chakwal 132kV 11.28 7.76 

Chakwal New 132kV 11.47 8.08 

Comparison of Tables 6.1 with Table 6.2 shows slight increase in short circuit levels 

for three-phase and single — phase faults due to connection of Solar Power Plant on 

the 132 kV bus bars in its vicinity. This increase is limited from the point of view of 

the fact that the Solar Power Plant is a voltage source convertor. We find that even 

after some increase, these fault levels are much below the rated short circuit values of 

the equipment installed on these substations. The maximum short circuit levels of 11 

kV bus bar of First Solar Power Plant are 2.96 kA and 2.85 kA for 3-phase and 1-

phase faults respectively. Therefore an industry standard switchgear of the short 

circuit rating of 12.5 kA should be installed at 11 kV switchyard of the Solar Power 

Plant leaving enough margin to accommodate fault current contribution from any 

future reinforcements taking place in that area 

6.4 Conclusion of Short Circuit Analysis  

The short circuit analysis results show that for the proposed scheme of 

interconnection of the Solar Power Plant with the N.P. Sethi 132 kV network, we 

don't find any problem of violations of short circuit ratings of the already installed 

equipment on the 132 kV equipment of substations in the vicinity of the Solar Power 

Plant due to fault current contributions from this plant due to three-phase faults as 

well as single phase faults. 
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The maximum short circuit levels of 11 kV bus bar of First Solar Power Plant are 2.96 

kA and 2.85 kA for 3-phase and 1-phase faults respectively.. Therefore an industry 

standard switchgear of the short circuit rating of 12.5 kA should be installed at 11 kV 

switchyard of the Solar Power Plant leaving enough margin to accommodate fault 

current 	contribution 	from 	any 	future 	reinforcements. 

• 
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7. Transient Stability Analysis 

7.1 Assumptions & Methodology  

7.1.1 Stability Models 

The assumptions about the generator and its parameters are the same as mentioned in 

Ch.2 of this report. 

We have employed the generic stability models available in the PSS/E model library 

for dynamic modelling of the PV-Solar power generator, its electrical model and the 

panel as follows; 

Generator 	 PVGU1 

Electrical Model 	 PVEU1 

Solar Panel Model 	 PANELU1 

7.1.2 System Conditions 

We have used the system conditions of 2013 as per the COD provided by the client 

and have kept the output of First Solar PP at full to judge the maximum impact of the 

plant. 

We have tested both the proposed interconnection schemes in and they have been 

separately modeled in the stability analysis. 

All the power plants of WAPDA /NTDC from Tarbela to HubCo have been 

dynamically represented in the simulation model. 

One of the aspects of solar power plants is inverter selection. Although typically 

inverters did not provide any reactive support to the system, recent advances in 

inverter technology have allowed inverters not only to provide reactive support to the 

system but also features like Low Voltage Ride Through (LVRT), Zero Voltage Ride 

Through (ZVRT) and High Voltage Ride Through (HVRT) which are deemed 

desirable. We have done studies with an inverter which has reactive support capability 

of + 0.95 PF. 

7.1.3 Presentation of Results 

The plotted results of the simulations runs are placed in Appendix-D. Each 

simulation is run for its first one second for the steady state conditions of the system 

prior to fault or disturbance. This is to establish the pre fault/disturbance conditions of 

the network under study were smooth and steady. Post fault recovery has been 

lekw 
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monitored for nine seconds. Usually all the transients due to non-linearity die out 

within 2-3 seconds after disturbance is cleared in the system. 

7.1.4 Worst Fault Cases 

Three phase faults are considered as the worst disturbance in the system. We have 

considered 3-phase fault in the closest vicinity of the Solar Power Plant i.e. right at 

the 11 kV bus bars of the solar power plant substation, cleared in 10 cycles 

respectively as well as the faults and stuck breaker case on 132 kV level in which the 

fault is cleared in 5 and 9 cycles respectively, followed by permanent trip of relevant 

single circuit emanating from this substation. 

7.2 Transient Stability Simulations' Results  

7.2.1 Fault at 11 kV Near Solar Power Plant 

We applied three-phase fault on the Solar Power Plant 11 kV bus bar, cleared fault in 

10 cycles (200 ms) followed by trip of 11 kV circuit between the Solar Power Plant 

and N.P. Sethi T-1. We monitored different quantities for one second pre-fault and 

nine seconds after clearance of fault (post-fault) conditions and plotted the results 

attached in Appendix — D are discussed as follows; 

Fig. 1.1 	Bus Voltages 

The bus voltages of 11 kV bus bars of First Solar PP, N.P. Sethi T-1 and 132 kV Bus 

Bars of N.P. Sethi, C.S. Shah and Chakwal-N are plotted. The results show quick 

recovery of the voltages after clearing of fault. 

Fig. 1.2 	Frequency 

We see the system frequency recovers back to normal quickly after fault clearance. 

Fig. 1.3 	MW/MVAR Output of Solar Power Plant 

The pre-fault output of Solar Power Plant was 2 MW and it gets back to the same 

output quickly after fast damping of the oscillations in its output. However MVAR 

output acquires equilibrium at a new value. 

Fig. 1.4 	Voltage Sensor For LVACR 

The value for LVACR is restored to its pre-fault value after the fault clears. 

Fig. 1.5 MW /MVAR Flow from First Solar-Solar Power Plant to N.P. Sethi T-1 

Followed by clearing of fault, the trip of 11 kV circuit between the power plant and 

N.P. Sethi T-1 caused the part load of that circuit to flow through the intact 11 kV 
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circuit between the Solar-PP and N.P. Sethi T-1. We plotted the flows of MW and 

MVAR on this intact circuit and see that the power flows on this circuit attains to 

steady state level with power swings damping down fast. 

Fig. 1.6 	Rotor Angles 

The rotor angles of the generators of Mangla 220 kV, Mangla 132 kV and Tarbela 

are plotted relative to machines at Tarbela 132 kV. The results show that the rotor 

angles get back after the first swing and damps down quickly. The system is strongly 

stable and very strong in damping the post fault oscillations. 

7.2.2 Fault at N.P. Sethi 132 kV — (Far End Fault) 

We applied three-phase fault on far-end 132 kV bus bar of N.P. Sethi to study the 

impact of a disturbance in the grid on the performance of the plant. The fault is 

cleared in 5 cycles (100 ms) as standard clearing time for 132 kV systems, followed 

by trip of a single circuit of 132 kV between N.P. Sethi and C.S. Shah. We monitored 

different quantities for one second pre-fault and nine seconds after clearance of fault 

(post-fault) conditions and plotted the results attached in Appendix — D are discussed 

as follows; 

Fig. 2.1 	Bus Voltages 

The bus voltages of 11 kV bus bars of First Solar PP, N.P. Sethi T-1 and 132 kV Bus 

Bars of N.P. Sethi, C.S. Shah and Chakwal-N are plotted. The results show quick 

recovery of the voltages after clearing of fault. 

Fig. 2.2 	Frequency 

We see the system frequency recovers back to normal quickly after fault clearance. 

Fig. 2.3 	MW/MVAR Output of Solar Power Plant 

The pre-fault output of Solar Power Plant was 2 MW and it gets back to the same 

output quickly after fast damping of the oscillations in its output. However MVAR 

output acquires equilibrium at a new value. 

Fig. 2.4 	Voltage Sensor For LVACR 

The value for LVACR is restored to its pre-fault value after the fault clears. 

Fig. 2.5 	MW /MVAR Flow from N.P. Sethi to C.S. Shah 132 kV 

Followed by clearing of fault, the trip of 132 kV circuit between N.P. Sethi and C.S. 

Shah caused the load of that circuit to flow through the intact 132 kV circuit between 
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N.P. Sethi and C.S. Shah. We plotted the flows of MW and MVAR on this intact 

circuit and see that the power flows on this circuit attains to steady state level with 

power swings damping down fast. 

Fig. 2.6 	Rotor Angles 

The rotor angles of the generators of Mangla 220 kV, Mangla 132 kV and Tarbela 

are plotted relative to machines at Tarbela 132 kV. The results show that the rotor 

angles get back after the first swing and damps down quickly. The system is strongly 

stable and very strong in damping the post fault oscillations. 

7.3 	Conclusion of Dynamic Stability Analysis,  

The results of dynamic stability show that for the proposed interconnection scheme 

for First Solar, the system is very strong and stable for the proposed scheme for the 

severest possible faults of 11 kV and 132 kV systems near to and far of the Solar 

Power Plant of First Solar. Therefore there is no problem of dynamic stability for 

interconnection of this Solar Power Plant; it fulfils all the criteria of transient 

stability. The reactive support from the inverter also helps the system stability. 

At& 
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8. 	Conclusions  
❖ The study objective, approach and methodology have been described and the 

plant's data received from the client First Solar Power is validated. 

❖ The case of September 2013 has been selected to carry out the study assuming the 

COD by the middle of 2013. 

❖ The IESCO system data as available with PPI for other studies have been used. 

❖ The nearest substation of IESCO from the proposed site of First Solar Power Plant 

is N.P. Sethi 66/11 kV. Upgrading of N.P. Sethi to 132 kV level is under progress 

and will be completed by the COD of First Solar. Considering the physical 

proximity of the grid to the power plant, it has been decided to evacuate the power 

at 11 kV by making connections with N.P. Sethi Substation at 11 kV to evacuate 

the maximum power of 2 MW of First Solar power and have been studied in 

detail. 

❖ The proposed interconnection scheme for First Solar PP has been developed by 

laying a direct double circuit of 11 kV of length 10 km using Dog conductor from 

First Solar Power till N.P. Sethi 132/11 kV substation. 

❖ Detailed load flow studies have been carried out for the peak load conditions of 

September 2013 under normal and N-1 contingency conditions to meet the 

reliability criteria. 

❖ Steady state analysis by load flow reveals that the proposed scheme is adequate to 

evacuate the maximum power of 2 MW of the plant under normal and 

contingency conditions. 

❖ The short circuit analysis has been carried out to calculate maximum fault levels 

at the Solar Power Plant at 11 kV, and the substations of 11 kV and 132 kV in its 

vicinity. We find that the fault currents for both the proposed scheme are much 

less than the rated short circuit capacities of switchgear installed at these 

substations. There are no violations of exceeding the rating of the equipment due 

to contribution of fault current from the Solar Power Plant. 

❖ The maximum short circuit levels of 11 kV bus bar of First Solar Power Plant are 

2.96 kA and 2.85 kA for 3-phase and 1-phase faults respectively. Therefore an 

industry standard switchgear of the short circuit rating of 12.5 kA should be 

installed at 11 kV switchyard of the Solar Power Plant leaving enough margin to 
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accommodate fault current contribution from any future reinforcements in that 

area. 

❖ The dynamic stability analysis of the proposed scheme has been carried out. The 

stability check for the worst case of three phase fault right on the 11 kV bus bar of 

the solar power plant substation followed by the final trip of 11 kV circuits 

emanating from this substation, has been performed. The system is found strong 

enough to stay stable and recovered with fast damping. The stability of system for 

far end faults of 3-phase occurring at N.P. Sethi 132 kV bus bar has also been 

checked. The proposed scheme successfully passed the dynamic stability checks 

for near and far faults. 

❖ The proposed scheme of interconnection has no technical constraints or problems, 

fulfills all the criteria of reliability under steady state load flow, contingency load 

flows, short circuit currents ratings and dynamic stability analysis. Thus the load 

flow, short circuit and stability study analyses establish that the proposed scheme 

of interconnection for First Solar Power Plant is adequate to evacuate the 

maximum power of the plant under normal and contingency conditions. 

afA 
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• 

PART 1 

EXECUTIVE SUMMARY 

1 EXECUTIVE SUMMARY 

Introduction: 

This document is Initial Environmental Examination (IEE) of 2MW Solar PV Project located in 

Kalarkahar Punjab, Pakistan. The document is prepared for submission to Environment 

Protection Agency (EPA-Punjab) as per requirement under Pakistan Environment Protection Act 

(PEPA), 1997. The project company is First Solar Pvt. Ltd. The project sponsor is Monitor 

Associates Pvt. Ltd which is established in 1990. The company started as a construction 

company and is providing services in the field of telecommunication, security & surveillance 

and defense solutions. 

Project Consultant 

Renewable Resources is the Project consultant engaged for project development including the 

Initial Environmental Examination (IEE) of the Project. 

The contact details of consultant are given below; 

Renewable Resources (Pvt) Ltd 

Islamabad Office 

No.7, Street No.48, F-7/4, Islamabad — Pakistan 

Tel: 0092 51 8358591 

Fax: 0092 51 8358592 

Karachi Office 

B-18, Darakhshan Villas, Phase VI, ISHA, Karachi — Pakistan 

Tel: 0092 21 35347122 

Fax: 0092 21 35347123 

Website www.renewableresources.com.ok 

Contact Person Irfan Afzal Mirza, CEO 

Email irfanmirza@renewableresources.com.pk  
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Further information on the qualifications and experience of the Project Sponsors can be found 

in the body of this Report at Section 1. 

Project Sponsors: 
Monitor Associates Pvt. Ltd is established in year 1990. The company enjoys excellent 

reputation in the field of telecommunication, security & surveillance and defense. In the year 

1999, Monitor Associates decided to participate fully to bring in the renewable energy 

technologies to the country to meet the clean and environmental friendly power needs of our 

future. 

Monitor Associates has executed many projects of renewable energy including solar home 

systems, solar street lights, Solar Part Lights, Solar highway lights at different locations of 

Pakistan. 

Further information on the qualification and resources of the underlying shareholders of the 

Project Sponsors and of their associated professional advisors can be found in the body of this 

Report at Section 1. 

Study Methodology: 
The study was conducted using standard methodology prescribes by national and international 

agencies. The IEE comprises of baseline data on existing conditions on physical and biological 

environment, and social environment together with the anticipated environmental impacts and 

proposed mitigation measures. Detailed assessment of the social and biological environment of 

the area was conducted through field survey for the distance up to 10 Km radius of the Project 

site, however the influence zone of the environmental impacts is considered as 5 Km. 

Data was also collected through secondary sources such as published literature and internet to 

support the findings of the field survey. 

The present document reports the finding of IEE carried out to identify potential environmental 

issues associates with the Project and ensures appropriate mitigation measures to cope with 

those issues. 
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The IEE report stands on following strings: 

❖ Relevant Project Information 

❖ Project Alternatives 

❖ Baseline Environmental Conditions 

❖ Possible Impacts 

❖ Mitigation Measures 

❖ Environment Management Plan 

Statutory Requirements: 
The report fulfils the following regulatory requirements 

❖ Guidelines published by Pakistan Environmental Protection Agency (Pak-EPA), 

❖ Asian Development Bank Polices and Guidelines 

❖ Performance Standards of IFC and World Bank group 

❖ The best practices followed at international level. 

Project Overview: 
The Project Site is acquired at village called "Mukhayal" in Kalar Kahar, district Chakwal. It is 

located around 135 kilometers from Rawalpindi and 5 kilometers southwest of Chakwal. The 

Site is adjacent to the M2 Islamabad — Lahore Motorway. The total land area is 13 acres and is 

well enough for the installation of 2 MW solar power Project. 
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Description of Environment: 
A data collection survey that included geology, meteorology, hydrology, ambient air quality, 

water quality, soil characteristics, noise levels, flora and fauna, land use pattern, and socio-

economic conditions was undertaken, based on available secondary information or data 

collected in the field. Primary data was collected to establish baseline conditions for the soil, 

water (surface and ground) quality, flora and fauna, and noise. Secondary data was collected 

for land, ecology, climate, and socioeconomic factors. The environmental and social baseline 

conditions observed in the Project area are presented in Section 4 of this report. 

The Project is situated in the area where most of the land is used for agriculture. The area can 

be classified as semi-arid zone because of lack of water (ground and surface). There is no canal, 

rivers or other water body in that area. Agriculture is the major source of income for most of 

the people. Wheat, barley, cereals and peanuts are the major crops of the area. The area as 

whole is virgin environmentally that's why available carrying capacity is not utilized yet. 

The area is underdeveloped and it requires development. There are no drainage and water 

harvesting system, no street lights, no local clinic, no recreational parks nearby, lack of public 

transport. 

This village Mukhyal is less populated area and it is located 6 kilometers from Mianni- Adaa. 

Most of the people are local and job opportunities are limited. The major source of income is 

agriculture which is due to lack of rain and deep ground water and no presence of lakes or 

water bodies nearby. Most of the people travel to other area like other cities or countries for 

jobs and other business opportunities. According to the survey more than 30 percent people 

move to other cities and counties. 

The area has couple of poultry forms working in 10 to 15 km of the Project area and a windmill 

project installed by Chinese company. There is no sewage system in that area and no proper 

water supply system. The local community use bio-fuels like wood as fuels. Road lane is present 

up to village in good condition and small public transport system developed by local people for 

their own convenience. There are no railway lines and airport nearby. WAPDA grid station 

present at a distance of 10 km by road from the village and 7 km from land. 
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The Project area is semi arid and barren not suitable for agriculture. Coal and salt mines are 

present at around 30 km from this area. 

There is no major source of income. People of the area based upon agriculture in that area. 

Agriculture production in that area is not up to mark causing financial problems to the local 

people. There are no industries because of which lack of job opportunities for local people. 

There are two hospitals present in 8 to 10 km of Mukhyal village. According to the survey 

people are satisfied by the services provided by the doctors in that area but ambulance facility 

in that area is not satisfactory. 

Recreational Park is around 25 km away from the local bus stop (miani-adaa). 

Stakeholder Consultation: 
Stakeholder consultation was carried out as part of IEE study. The main objectives of the 

consultations were to apprise the stakeholders about the proposed Project activities; obtain 

their views, concerns and recommendations; and address / incorporate them in the Project 

design - thus enhancing the environmental and social performance of the Project. 

Impact Assessment and Mitigation: 
A detailed analysis of Project alternatives are discussed in Section 5. During the IEE, the Project 

potential social and environmental impacts were identified. Each identified environmental and 

social impact was then characterized with respect to its nature, reversibility, geographical 

extent, consequence-severity and likelihood. Based upon this characterization, the impacts 

were then assessed to be of high, medium or low significance. The IEE has recommended 

appropriate mitigation measures to address the potential environmental and socio-economic 

impacts. The details of impact assessment and mitigation measures are provided in Section 6, 

which is further supplemented by the Environmental Management Plan (EMP) provided in 

Section-7 of this report. 
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Environmental Management Plan 
An Environmental Management Plan (EMP) had been developed to provide an implementation 

mechanism for the mitigation measures mentioned above and has been updated in the light of 

the EPA decision circumstances. The EMP provides the organization structure for the 

environmental and social management system during the Project, and defines the roles and 

responsibilities of Project players. The EMP includes a mitigation plan, a monitoring plan, the 

communication and documentation requirements, and training needs, in the context of the 

environmental and social management of the Project. 

Conclusion and Recommendations: 
The Project will not cause any significant lasting environmental and social impacts. The 

environmental disturbance normally associated with construction activities will be minimized 

through an EMMP, implementation of which will continue during EPC and which includes 

monitoring arrangements. As solar PV technology is a clean energy source with no significant 

impacts on the environment with any GHG gas emissions after the construction phase 

therefore there will be no need for frequent environmental monitoring once the Project is 

operational. If there will be any major negative environmental impact noticed during operation 

of the Project, possible mitigatory measures will be taken to reduce the impact. 
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SECTION 2 

INTRODUCTION AND PURPOSE OF STUDY 

2 INTRODUCTION AND PURPOSE OF STUDY 

2.1 PROJECT PROPONENT 

A special purpose company "First Solar Pvt. Ltd" has been incorporated in accordance with the 

laws and policies of Pakistan for development, construction and operation of the Project as an 

independent power producer. 

The Project is sponsored by Monitor Associates Pvt. Ltd. Establishing in 1990, Monitor 

Associates (Pvt) Ltd. Started as a construction company and was able to earn repute for 

applying innovative methods and performing precise engineering and management skills in the 

emerging market. During its initial years the company developed expertise in civil works and 

telecommunication services. Later came the expansion phase when the company decided to 

offer more than engineering services for civil works only. 

The company also established its new telecom division to undertake the OFC Network 

engineering, OFC deployment and erection of communication towers. Beside this the company 

set up two new departments in 1996 to deal with customization of industrial software, security 

and surveillance network design and installation. Then in the year 1999 the third phase of 

expansion came when the company decided to participate fully to bring in the renewable 

energy technologies to the country to meet the clean and environmental friendly power needs 

of our future. Our management and engineers continually research market trends and educate 

themselves with new changes. 

Monitor Associates has executed many projects of renewable energy including solar home 

systems, solar street lights, Solar Part Lights, Solar highway lights at different locations of 

Pakistan. 
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Below is given the major projects executed by Monitor Associates Pvt. Ltd; 

• Establishing of Satellite network Turnkey basis. 

• Mobilink Nation Wide OFC Network 

• Mobilink OFC Network on behalf of LT Engineers. 

• Azad Jammu &Kashmir area Telecomm uplift Plan 

• Deployment and Commissioning of Army DATA Network. 

• Installation of Telecomm BTS sites. 

• Linking of two army exchanges at Gilgit on Optic Fiber Network 

• Solar Lighting System at Defense Housing Authority Lahore. 

• Installation of CCTV based surveillance System at GHQ Rawalpindi. 

• Installation of CCTV system at Army House for Pakistan Army. 

• Construction of Underground exchange building for Pakistan Army. 

• Construction of Road project of Azad Jammu & Kashmir Government. 

• Construction of Manjhari Tata Pani Road. 
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Electricity Generation by Source (2010-2011) 

3.90% 

■ I lydel 

▪ Cowl 

■Gas 

■ Nuclear and Imported 

2.2 PROJECT BACKGROUND & JUSTIFICATION 

Pakistan's major electricity sources are thermal and hydro generation, meeting approximately 

70% and 28% (respectively) of the country's annual electricity demand. The primary thermal 

generation fuels employed are furnace oil and gas. While both are produced domestically, 

demand already outstrips supply by a considerable amount. Oil import is a significant burden 

on the national exchequer and the increasing import bill continues to exert further pressure on 

the foreign exchange reserves. Electricity mix of Pakistan (2010-2011) is presented in Figure 

2.1. 

Figure 2.1: Electricity Mix of Pakistan by Sources 

Import of gas could be seen as a viable option to overcome the depleting domestic reserves, 

but gas import has significant issues, mainly the need for substantial capital investment in 

infrastructure, security difficulties and physical terrain concerns. Moreover, it would increase 

Pakistan's reliance on imported fuels with associated foreign exchange effects. This must be 

considered in the context of rising fuel costs for gas and oil-based fuels as a result of 

uncertainty over future supply. 

1 
Energy Year Book of Pakistan 2011 
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Alternatives to further fuel imports for electricity generation are the use of domestic coal, or 

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

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

vulnerability to changes in global oil prices which will in turn have a positive effect on the 

current trade deficit and inflating import bill. As with gas, securing future supplies of coal and 

hydro-electric power would rely on significant spending on infrastructure. 	Pakistan has 

domestic reserves of coal. However, coal currently makes up a very small proportion of total 

generation, largely the result of most of the reserves being located in one area, the Thar Desert. 

Exploiting the reserves would require huge and costly upfront investment in local infrastructure 

(including provision of water supplies), development of mines, housing and related 

infrastructure, and investment in transmission lines before power plant development could 

commence. Hydro electric power already supplies almost 30% of electricity, and numerous 

sites for future investment exist, but due to their locations, this would also require significant 

investment in transmission to meet the expected power needs. Moreover, there are varying 

political stands on hydro-electric power options. 

Looking at how the country's future electricity needs might be met in a way that supports the 

environmental objectives of the Government of Pakistan; solar power generation has the 

potential of being a strong contributor. The development of solar power generation projects 

could reduce dependence on fuels for thermal power generation, increase diversity in 

Pakistan's electricity generation mix, and reduce greenhouse gas (GHG) emissions avoiding 

thermal power generation. 

Solar energy, on the other hand, has excellent potential in areas of Pakistan that receive high 

levels of solar radiation throughout the year. 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 solar energy 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.met in a year. It has an 

average daily global insolation of 19 to 20 MJ/sq.met per day with annual mean sunshine 

duration of 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 ideal for solar 

thermal applications. 
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To summarize, the sun shines for 250-300 days per years in Pakistan with an average sun shine 

hours of 8-10 per day. This gives huge amount of energy to be used for electricity generation 

by solar thermal power plants. 

A quick idea for the potential of solar energy in Pakistan can be obtained from the satellite map 

of solar radiation released by National Renewable Energy Lab (NREL) of USA shown in 

Figure2.2. 

Figure 2.2: NREL Solar Map of Pakistan 
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2.3 PROJECT OVERVIEW & OBJECTIVES 

The Project Site is acquired at village called "Mukhayal" in Kalar Kahar, District Chakwal. It is 

located around 135 kilometers from Rawalpindi and 05 kilometers southwest of Chakwal. The 

Site is adjacent to the M2 Islamabad — Lahore Motorway. The total land area is 13 acres and is 

well enough for the installation of 2 MW solar Power Project. 

The objectives of the project are; 

i. Contribute to meeting the electricity supply deficit in south west of Pakistan in 

particular; and country in general. 

ii. By using indigenous renewable resources of power generation, avoid depletion of 

natural resources for future generation and environmental stability. 

iii. Contribute to improved electricity supply service delivery to a limited extent specifically 

having a wide rural outreach. 

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

v. Reduce greenhouse gas emissions from power generation and contribute to negligible 

emission, effluent, and solid waste intensity of power generation in the system. 

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

vii. Develop the local economy and create employment, particularly in rural areas and in a 

district that is designated a backward area, a priority concern of the Government of 

Pakistan. 

The proposed Project brings in multifold advantages. Not only does it produce clean, pollution 

free energy, it also has the capacity to provide employment to the people living around the 

area. It has the capacity of turning the area into clean energy producing hub which will be 

emulated in other areas of the country. 
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The brief overview of Project is summarized 

Table 

in Table 1.1 below; 

2.1: 	Project at a Glance 

S. No 	Particulars 	 Description 

1 	Project Site 	 Kalarkahar, Province Punjab-Pakistan 

2 	Land Available for project 	13 acres 

3 	Project Capacity 	 02 MW 

4 	Total 	number of Solar PV 	7144 of 280 W 

modules to be installed 

6 	Estimated Project Cost 	US$7,124,162.81 

2.4 OBJECTIVES OF IEE STUDY 

Pakistan Environmental Protection Act 1997 (PEPA 1997) requires the proponents of every 

development project in the country to submit either an Initial Environmental Examination or 

Environmental Impact Assessment to the concerned environmental protection agency. 

The IEE/EIA Regulations 2000 issued under PEPA 1997 provides separate lists for the projects 

requiring IEE or EIA. Since the total power generation capacity of proposed Project is less than 

50 MW, therefore IEE study is performed. Also in various meeting organized by AEDB, EPA, 

UNEP, it was agreed to follow the same criteria for IEE or EIA as stipulated for thermal and 

hydro projects. 

The purpose of Initial Environmental Examination (IEE) is to identify the reasonably foreseeable 

environmental effects of the activities that will be conducted under this Project; 

This IEE is is prepared to meet the following objectives; 

4.:. 	To 	highlight 	existing 	environmental 	conditions 	of 	the 	project 	area 	along 	with 

identification of environmentally sensitive area and concerned stakeholders; 

-:- 	To 	Identify the 	environmental 	concerns 	related 	to 	development and 	operational 

activities of Project execution; 

t:,. 	To assess and address the potential environmental impacts likely to be during the 

Project activity 
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❖ Describes the illustrative interventions and applicable categorical exclusions; 

❖ Propose and Recommend additional environmental review and mitigation for certain 

interventions; 

❖ Based on the extent of the intervention and impacts, recommends the applicable level 

of environmental review. 

2.5 APPROACH AND METHODOLOGY 

The IEE was performed in four main phases, which are described below. 

2.5.1 S coping 

The key activities of this phase included: 

Project Data Compilation: 	A generic description of the proposed activities relevant to 
environmental assessment was compiled with the help of the proponent. 

Published Literature Review:  Secondary data on weather, soil, water resources, wildlife, and 

vegetation were reviewed and compiled. 

Legislative Review:  Information on relevant legislation, regulations, guidelines, and standards 

was reviewed and compiled. 

Identification of Potential Impacts: 	The information collected in the previous steps was 

reviewed and potential environmental issues identified. 

Baseline Data Collection:  A considerable amount of baseline information on the Project area 
was available from existing literature and other studies conducted close to the Project area. A 
field visit was conducted to verify and collect primary data on the site alternatives. 	A 

questionnaire was developed and views of local inhabitants were taken about the wind power 

Project. 
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2.5.2 Impact Assessment 

The environmental, socioeconomic, and Project information collected was used to assess the 

potential impacts of the proposed activities. The issues studied included potential Project 

impacts on: 

❖ Geomorphology 

❖ Groundwater and surface water quality, with particular reference to the coast 

❖ Ambient air quality and ambient noise levels 

❖ Ecology of area, including flora and fauna 

❖ Local communities 

❖ Noise impact 

❖ Visual Impact 

Wherever possible and applicable, the discussion covers the following aspects: 

❖ The present baseline conditions 

❖ The potential change in environmental parameters likely to be effected by Project 

related activities 

❖ The identification of potential impacts 

❖ The evaluation of the likelihood and significance of potential impacts 

❖ The defining of mitigation measures to reduce impacts to as low as practicable 

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

and indirect; beneficial and adverse impacts 

❖ The monitoring of residual impacts 

2.5.3 Documentation 

This report documenting the IEE process and results is prepared according to the relevant 

guidelines set by the Pakistan Environment Protection Agency (Pak-EPA). 
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1 * 

2.6 METHOD FOR EVALUATING IMPACT 

The description of baseline conditions represents the basis for evaluating the impacts of the 

Project. The description and evaluation of the environmental impacts and proposals for 

measures to be taken to mitigate and compensate for any determined environmental impacts 

during construction and operation phase are presented in Environment Management & 

Monitoring Plan (EMMP) (Annexure-I). In the interest of transparent presentation and 

evaluation, tabulated evaluation procedures have been applied. On the basis of a point system, 

the severity of a particular environmental impact together with its general trends i.e. negative 

or positive is described. The evaluation scale applied is as follows 

=High 

=Medium 

=Low 

=No Impact 

=Locally Favorable 

=Regionally Favorable 

For this judgment, international and national standard like those of the World Bank, WHO, etc 

are used. According to these standards, impacts are evaluated as follows; 

High International and national standards are 

exceeded. 

Medium Between international and national standards 

Low International and national standards are met 
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