
GHARO SOLAR LIMITED
(Formerly Gharo Solar (Private) Limited)

1485/C-2A, Asad Jan Road, Lahore Cantt. Ph: 04236687823-24, Fax: 04236687825

Ref: GSPLINEPRA/LPMlI9-0 1 June 17,2019

The Registrar,
National Electric Power Regulatory Authority,
NEPRA Towers, Sector G-5/1, Islamabad.

Subject: Licensee Proposed Modification Application for 50MWp Solar PV Power Project
(the "Project") by Gharo Solar Limited (the "Company").

Deal' Sir,

I, Musaddiq Rahim, Company Secretary being the duly authorized representative of Gharo Solar Ltd.
by virtue of board resolution dated 15-05-2019, hereby apply to the National Electric Power
Regulatory Authority for modification of its Generation License No. SPGLl25/2018 dated 17-07-
2018, pursuant to Regulation 10(2) of National Electric Power Regulatory Authority (Application
and Modification Procedure) Regulations, 1999, Article 3.2 of the aforementioned Generation
Licence and Para 5 of the Decision of the Authority dated 11-01-2019 in the matter of Energy
Purchase Agreement (,EPA') between Gharo Solar Limited and K-Electric Limited.

I certify that the documents-in-support attached with this application are prepared and submitted in
conformity with the provisions of the National Electric Power Regulatory Authority Licensing
(Application and Modification Procedure) Regulations, 1999 (,AMP Regulations'), and undertake to
abide by the terms and provisions of the above-said regulations. I further undertake and confirm that
the information provided in the documents-in-support is true and correct to the best of my knowledge
and belief.

A bank draft in sum of Rs. 426,860/~(Rupees Four Hundred Twenty Six Thousand Eight Hundred
and Sixty), being the nonrefundable license application fee calculated in accordance with the
Schedule II to the National Electric Power Regulatory Authority (License and Modification
Procedure) Regulations, 1999, is also attached herewith.

The application is filed in triplicate with all annexures appended with each set.

Sincerel~/
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Musaddi Rahim
Compan Secretary
Ohara Solar Limited



1. APPLICATION FOR LICENSEE PROPOSED MODIFICTION

This application for modification is being filed pursuant to:

1.1 Sub-regulation 2 of Regulation 10 of the AMP Regulations provides, inter alia, that:

"A licensee may, at any time during the term of a licence communicate to the Authority a licensee
proposed modification setting out:

(a) the text of the proposed modification;

(b) a statement of reasons in support of the modifications; and

(c) a statement of the impact on tariff, quality of service and the performance of the licensee of
its obligations under the license. J1

1.2 Further, Sub-regulation 5 of Regulation 10 of the AMP Regulations enumerates the conditions
applicable to such proposed modification

1.3Article 3.2 of the Generation License No, SPGLl25/2018 dated 17-07-2018 which states:

" ...The Licensee shall provide the final arrangement, technical and financial specifications and
other specific details pertaining to its generation facility/Solar Power Plant/Solar Farm before
COD. J1

1.4 Furthermore, Para 5 of the Decision of the Authority dated 11-01-2019 (copy attached) in the
matter of Energy Purchase Agreement (,EPA') between Gharo Solar Limited and K-Electric
Limited. The Company is now in a position to file this modification application as Single Line
Drawing and the design specifications have now been approved by the Power Purchaser.

2. TEXT OF THE PROPOSED MODIFICATION

2.1 The status of Ohare Solar (Private) Limited was changed from a Private Limited Company to a
Public Limited Company, thus changing the name to Gharo Solar Limited. The process of
conversion of the Company was initiated in January 2019 and was completed in March, 2019.

2.2 The Installed Capacity of the Generation Facility has been updated to 50.00 MWp on the basis of
final plant design and technical specifications.

2.3 Schedule-I and II has been modified on account of the detailed design and selected equipment for
the Project (Modified Schedule-I and II attached),



3. STATEMENT OF REASONS IN SUPPORT OF MODIFICATIONS

3.1 As per requirements under the Project's financing documents, Gharo Solar (Private) Limited
was required to convert to a Public Limited company. The status of the Company was changed·
to Public Limited in March, 2018, thus converting the name of the Company to Gharo Solar
Limited (conversion certificate attached).

3.2 Given the Project's location neal' coastal area, the Company conducted a detailed corrosion study
which categorized the site environment as 'very highly corrosive and humid (Class C5)' which
if not properly addressed could adversely affect the Project's key equipment and therefore
hampering the Company from performing its obligations over the 25-year license term.

3.3 Based on the findings of the detailed corrosion study the Company modified the specifications
to select more robust equipment. The selected inverters are more rugged and suitable to sustain
C5 corrosion level. Further, conventional single glass poly-crystalline modules have been
substituted with double glass modules (JA Solar JAM72D09-3801BP Bifacial Mono-crystalline,
datasheet attached). The double glass type modules are chosen due to the fact that the back sheet
used in single glass modules does not offer the resilience required against the high Project site
humidity and corrosion factors.

3.4 As mentioned in the original application for Generation License dated 26-12-2017, the land for
the Project is located at Deh Ghairabad, Mirpur Sakro, District Thatta, Sindh, however, only a
single location coordinate was given in the original application. Since, the land acquisition has
been finalized, the complete set of coordinates are being provided.

3.5 Further, other technical details have been finalized in Schedule-I accordingly based on approved
SLD and detailed survey of interconnection route by the Power Purchaser.

3.6 The proposed modification will enable the Company to be closer to achievement of the
unprecedented plant factor of 22.21 % determined by the Authority in the Tariff and achieve
higher quality of service and performance. In the Company's original Generation License, the
average plant factor at PSO level was 20.5% which is expected to increase to 21.59% at PSO
level. The aforementioned plant factors are based on yield simulations using bankable resource
databases of Met eonorm and Solargis.

3.7 It is highlighted that the above yield simulation figures are based on realistic site parameters
including albedo of bare ground. Further yield uplift from bifacial modules would require albedo
improvement through cost-intensive and recurring measures such as ground modification of the
entire site area with reflective materials e.g. limestone, gypsum, polythene covering etc. which
are not considered in the tariff.



4. STATEMENT OF IMPACT ON TARIFF, QUALITY OF SERVICE AND THE
PERFORMANCE OF THE LICENSEE

4.1 There is no impact on the tariff as the Company is not claiming any cost increase under EPC,
O&M or any other head for the modification.

4.2 Further, the Company anticipates that the quality of service and performance shall improve as it
shall be better positioned to provide the much needed affordable energy to the Power Purchaser.

4.3 The modification is expected to increase the quality of the plant that can withstand the very
corrosive and aggressive environment for the term of the Generation License and shall enable the
Company to meet its performance benchmarks.

5. PRAYER

It is most humbly prayed to the esteemed Authority that the Company be granted a modified
Generation License to ensure safe and reliable operation of the Project.

We remain at the disposal of the Authority for any further information/clarifications, if required.

Respectfully submitted for and on behalf of the Applicant.

Company Secretary
Gharo Solar Limited
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-_ -----_-----_._._._--
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Annex- D Decision of the Authority dated 11-01-2019
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Annex- J Original Generation License dated 17-07-2018
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Annex- K Tariff Determination dated 25-01-2018_ .._------_ ..._-_.



ANNEXURE-B

Affidavit



BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

AFFIDAVIT

I, Musaddiq Rahim Sio Abdul Rahim, CNIC No. 35202-1915617-5, Company Secretary, Gharo
Solar Limited, hereby solemnly affirm and declare on oath that the contents of the accompanying
application of Gharo Solar Limited for the modification of its Generation License No.
SPOLl25/2018 dated 27-07-18, including all attached documents-in-support are true and correct
to the best of my knowledge and belief and that nothing has been concealed.

Signature:

Name:

Dated:

DEPONENT

~lf/
MUSADDIQ RAHIM

June 17,2019



ANNEXURE-C

Board of Directors Resolution dated 15-05-2019



GHARO SOLAR LIMITED
(Formerly Gharo Solar (Private) Limited)

1485/C~2A, Asad Jan Road, Lahore Cantt, Ph: 042 36687823~24, Fax: 04236687825

EXTRACT FROM THE MINUTES OF MEETING

OFTHI~BOARD OF DIRECTORS OF

GHARO SOLAR LIMITED
HELD AT ITS REGISTERED OFFICE ON MAY 15,2019

"RESOLVEJ) THAT an application under Regulation 10(2) of National Electric Power
Regulatory Authority (Application and Modification Procedures) Regulations, 1999 shall be filed
with National Electric Power Regulatory Authority for necessary modifications in Generation
License No. SPGLl25/2018 datedJuly 17,2018.

RESOLVED FURTHER THAT Mr. Rana Uzair Nasim, Chief Executive Officer of the
Company and Mr. Musaddiq Rahim, Company Secretary, be and are hereby singly and severally
authorized to take necessary steps file modification application with National Electric Power
Regulatory Authority.

R.E:SOLVED FURTHffr.R THAT Mr. Rana Uzair Nasim, Chief Executive Officer of the
Company and Mr. Musaddiq Rahim, Company Secretary of the Company be and are hereby singly
and severally authorized to sign all I any forms, documents as may be required to be Ii Ied with [he
National Electric Power Regulatory Authority,"

RESOLVED FURTHER THAT Mr. Rana Uzair Nasim, Chief Executive Officer or the
Company and Mr. Musaddiq Rahim, Company Secretary of the Company be and arc hereby singly
and severally authorized to represent the Company before National Electric POWLT Regulatory
Authority on hearings."

CERTIFIED TRUE COpy
For GI-IARO SOLAR LIMITED.

CHAIRMAN



ANNEXURE-D

Decision of the Authority dated 11-01-2019



s.
National Electric Power I{egul::ltory Authority

·I~lt.~mlcRepublic of Pnklstau _.

NEPRA Tower, AttaWrk Av~mi.lo(Ea$t), G.~11,Islamabad
P.h: +92-51-92.066.0.0, fax: +92"61.260.0.026

Registrar Web: www.nepra.org.pk. E.mall: feglsttar@fiepr-a.Qf{l.pk

No'.·NBPRAIR/TR:P-403/GSPlr20'17IS:'2-~ """7~}1 January III2019

Chief Executive Officer
- K-Electrlc''lAmited (KEL)

l~E Ho\W~~.l?:UtUabClrowrangi,
'39 -13, Sunsei 13nuicvard, Phase-Il

-Doferree H'd'll's'ing Authority
Karaehl,

CliiefExeclltive Officer,
Gharo:Solar (Pvt.) Ltd"
)485/C,2A
Asad Jan Road,

Enclosed pleas,1;: tInd herewith subject Decision of the, Authority (03 Pages) for

information, record and necessary action, if any,

Enclr As above
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NATlONA,L ELECtRIC P·:QWERREG.ULATORY AUTHORITY
(NEPRA)

De'Cislon of t.he Authority in the matter of

Energy Purchas'e Agreement

submitted by

1(.Ele.efrie tlmlted

For Purchase .of 50 MW frorn

G:haro Soler (Private) Limited

under

NEPRA Interim Power Procurement (Procedures &.

·Standard.s) Reg.ulctfions, 2005



,::.' .

, ('''''''
r :;

DI!IC(~IO[l'qf 'h.e AuthrQify In·/he r:notler cif
Ener9Y'Purc!ias~' Agreement·betWeen K-E/ec.lr/c Lid,

.wilh Gharo SQlot(P."'t.i Ltd:

'.
Background

l. Nofiono] Eledrlc Pbwer Regulaforr·Authority ~t'!E('RAJ..grdnted Generqtlon tlcense No,

:SP.GL/2S!20lB to Gharo.:Splar .(Pvt) Llmite'9 ("GSPl") -on July l'.t, 2018 In respect of its 50
, ',' .

MW Soiar :bosed ~en'erdtkm 'facillty .at bah Gh.O.irabad, Mirpur sokro.. DlstrlctThctto,

Sindl1. The Authonty also .determil")ed a l.ev~lIzecl reference tafriff of Rs·.5,8877 /kWh 011

.Jonuorv 2S~·?.(l18 In rasped 'of GSPL fbr deliver/ o'f elecfrlcltv 'to .IC-E·le.ctri9'(Pvt.J limited
(ill(:EIe.ctrlc") .

.Supliilsslon 6f'.the- Energy Purchas'l;I Ag.reement

2, In pUrS'UGH)Ce' of regulation·5 ot NEP.'RAIhlerlm Power Fro,cureme(lt (P'roG,edures .ond
$.fdnddrCisl RegulG:1tion~, 2,005' ("IP'PI5-200:S:'), 'K-Electrlc, vide Its. tetter doled October' 04.
:.20}8·.sul;>miUad Energy' Purchase Agreement 1"EfYA") sirJned With GSPL tor the cpprcvot
'of the, AUlhortty, 'The Autl)Orit.y has reviewed lhe EPA In IIg!ii of the .generaflon licen~e

ond ~arlff d~orded to GSPl and decldec cs follow~:

Order

3, In·._pllrsuanc::e '0f ~egulqtjon () of the,lPPR-2005. the Authority hereby 9PI:'lroves· Eher~y ,.

Purchase. A..blreement signed between K-Elecidc and .G:SPL;.s)Jbjed to' the follQwih9.

amendments I chonges:

-q, Oil;)~ folibWing prevtse be added In fhe deflnltion of .RC:;OD·:

"Provided, however; tqrgeted constructlon 'period wd01d be ten (10) months
affer Ifnpl1.Gial dose. tor adjUs!metit 'of tariff: dt· COO"

b. Th~. de~I}'Iltlon· af exchonqe.roje inSohedule 1 shall :be, replaced' as under:

ERIRE~1=: Revise.d. IT &: OD, selting rote of us' Dollar as, notlfie.d by the
Naironal Bonk of Pakist.ah 'as at the I.ost .day Qf the ·prec;.edfIl9
quart~r

c. 'The qefinitlon' of Tariff Determin'ollon be modified as under:

"The tariff defetmfnatto8 issued 'by NEPRA in Cdse' No •. NEPRA/TRFk
4'03(GSPL-201 j /1190" 11'92 dated jonl,lqry 25, 20.18', .os nO.fiiie'd' by G.OP in
the Offlci'al Gazet,te,: ond whloh mov 0.9 .qmenQed ·Q.rclarified by NEiPRA
from lime' to time.'f . '

d. A clause to be r added' ir.):·~ec;llon 1.2 IRuie :of Interpretation) specify,lng thal hi case
:91 any·disqep~r\cy·or·c·ohtra'diction In the EPA and Tariff Deteimlno,ic;m. the:"T~rm
D.eferitlinatlon shall 'prevoll,

2



DecIsion of fhe Aothrplty in (he matler of
.E'her~1Y.Purchase·Agreement beJweel') k·E{ectric ltd:
, ' .. w(fh Qf:J~(CJSq~i::J[ [pyt.J lfr;J.

e, .It :is"lo be s'pedfled in 'the, EPA ~where.ver appUcabl~} tli'!::if protective relays, testing"
me~~rlng, 'infereonnecflont spec)ficatloli~/ drran~ements, etc. and tunctlonol
requlr,~mentsMan.dards shall conform !Q "IEC/!E'EE cr.ofher equl,volehl il)f~rnCitlonq!
stonocrds" and the provisions or the Grid Code [rClfher thqn lEG slcndords)"
'K~Elecfricspecifications a~:cl:Jf'rentlysp,eClfled Tn certain' pc:uiS ..ofthe EPAl"

4.. K~E)~ctflc.Is.directed [o 'incorporate tM obove mentioned ohanges end slJbrnli lhe

revlsed EPA "10NEP,RA 'for lh .record,

5. Furtl<\err.nor~i It ~as( beerr noted ihct GSPL has finalized to instql! mono crystclllne

bJfackil mo.dul$s whereos lhe license was CiW'o(cted .on ,poly jZ:ty,stalllne modoles, In this'

re'gord, GSPL Is hereby directed i,o'fI(erE;lquired',l!censee Proposed ModificatIon at th,e
·/:ia'rliest.

,Authority



ANNEXURE-E

Company Conversion Certificate



.----.-- ..- --..---~..-.-.._.------- ----- ..- -- _ ..__ ""."" _ _-_ .....•" - _ _

SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

Company Registration Office
LAHORE

CERTIFICATE OF CONVERSION ()1~'A })lUVATE COMIlANY INTO
PUBI.,.lC.COJ\1PANY

[Under Section 50 (1) of the COmpanies-Act, 2017 (XIX 6f 2017)]

Corporate UnlversaildenttflcatlonNo, 0100523.

] hereby certlfy that pursuant to the provlslons ofSectlon 50 rend with sub-

section (5) of Section 46 of the Companies Act, 2017 (XIX of 2017), 4'GHARO

SOLAR (PRIVATE) LIMITED" has complied with the requirements

precedent and incidental to the conversion of a Private Company into a Public

Company. The said company stands converted Into a Public Company with effect
from 01-01-2019.

Givenunder my hand at Lahore this lWh day ofMnrc)l1 Two Thousand and

Nineteen.



ANNEXURE-F

Modified Schedule I



Generation LIcence Proposed Modlflficatlon
Gharo Solar Limited

Deh Ghalrabad, Mlrpur sakro, District Thatta,
In the province of Sindh

SCHEDULE-I

The Location, Size (Le. Capacity in MW), Type of Technology,
Interconnection Arrangements, Technical Limits, Technical/Functional
Specifications and other details specific to the Generation Facilities of

the Licensee are described in this Schedule.
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Generation Licence Proposed Modlfiflcatlon
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, District Thalia,
In the province of Sindh

Location of the
Generation Facilitv/Solar Power Plant/Solar Farm

of the Licensee

The Project site is located at Deh Ghairabad, Mirpur Sakro, District Thatta, Sindh at
approximately 6 km along the Sindh Coastal Highway and then 1.25 km via connecting
road from the Highway.
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Generation Licence Proposed Modlflficalion
Gharo Solar Limited

Oeh Ghairabad, Mlrpur Sakro, District ThaUa,
In the province of Sindh

Location of the
Generation Facility/Solar Power Plant/Solar Farm

of the Licensee

North East
24°43'14.06"N 67°33'27.04"E
24°43'13.96"N 67°33'19.91"E
24°43'13.S9"N 67°33'12.73"E
24°43'S.66"N 6r33'12.79"E
24°43'S.73"N 67°33'19.9T'E

24°42'5S.26"N 67°33'20.06"E
24°42'5S.13"N 67°33'5.75"E
24 °42'4S. 77"N 67°33'5. S9"E
24°42'37.20"N 6r33'6.00"E
24°42'37,16"N 67°33'2.40"E
24°42'31,93"N Sr33'2.46"E
24°42'32.04"N Sr33'14.S2"E
24°42'32. 17"N Sr33'27.51"E
24°42'26.94"N 6r33'27.57"E
24 °42'27 .OO"N 67°33'34.72"E
24°42'32.31"N 67°33'41.85"E
24°42'35. 16"N 6r33'41.43"E
24°42'48.,01"N 6r33'41.67"E
24°42'47. 94"N er33'34.52"E
24°42'47,S7"N Sr33'27,33"E
24°42'55.31"N 67°33'27.26"E
24°43'3.55"N 6r33'27.17"E
24°43'3.77"N 67°33'52.24"E
24°42'58.54"N 67°33'52.30"E
24°42'58.47"N e7°33'41.55"E
24°42'53.24"N 67°33'41.61"E
24°42'53.31"N er33'48.76"E
24°42'4S.07"N 67°33'4S.S2"E
24°42'4S, 14"N er33'55.97"E
24°42'56.00"N 67°33'55.53"E
24°42'58.58"N 6r33'55,8S"E
24°42'58.S4"N 6r34'2.87"E
24°43'3.35"N 67° 34'2. 79"E

24°43'18.63"N 6r32'51.51"E
24°43'1S.56"N 6r32'44.19"E
24°43'12.78"N 6r32'44,16"E
24°43'12,78"N 67°32'51.54"E
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Generation Licence Proposed Modlfiflcatlon
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, District Thalia,
In the province of Sindh

v
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Generation Licence Proposed Modlflflcatlon
Gharo Solar Limited

Deh Ghalrabad, Mirpur Sakro, District Thatta,
In the province of Sind h

Process Flow Diagram
of the Generation Facility/Solar Power Plant/Solar Farm

of the Licensee
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Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mirpur Sakro, District Thalia,
In the province of Sindh

Single Line Diagram
of the Generation Facility/Solar Power Plant/Solar Farm

of the Licensee
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Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, DIstrIct Thatta,
In the province of Slndh

~)I(} L, -:c// .
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Generation Licence
Gharo Solar Limited

Deh Ghairabad, Mlrpur Sakro, District Thatla,
In the province of Sindh

Interconnection Arrangement/Transmission Facilities
for Dispersal of Power from the Generation Facility/Solar Power

Plant/Solar Farm of the Licensee

The electric power generated from the Generation Facility/Power Plant/Solar Farm of

GSPL shall be sold to K-Electric and dispersed to the load center of K-Electrlc.

(2). The proposed Interconnection ArrangementlTransmlsslon Facility for

dispersal of electric power for the Generation Facility/Solar Power Plant/Solar Farm

comprises the following: -

132 kV double circuit (400 sq mm, Cu conductor) of about 2.5 km length to

loop in-out the already existing Oursun Solar - Gharo single circuit located

near the Gharo Solar Plant:

(3). Any change in the above Interconnection ArrangementlTransmission Facility

duly agreed by GSPL and K-Electric, shall be communicated to the Authority in due

course of time.
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Generation LIcence
. Gharo Solar Limited

Deh Ghalrabad, Mirpur Sakro, District Thatla,
In the province of Sindh

Schematic Diagram for Dispersal of Electric Energy/Power from the
Generation Facility/Solar Power Plant
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Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, District Thatta,
In the province of Sindh

Detail of
Generation Facility/Solar Power Plant/

Solar Farm

(A). General Information

(i). Name of the Gharo Solar LimitedCompany/Licensee
Registeredl

(ii). Business office of the 1485/C-2A, Asad Jan Road, Lahore Cantt.
Company/Licensee
Location of the

(iii). generation facility The proposed plant is located at Deh Ghairabad,
Solar Power Plant! Mirpur Sakro, District Thatta, Sindh
Solar Farm
Type of the

(iv). generation facility! Solar PV Power PlantSolar Power Plant!
Solar Farm

(B). Solar Power Generation Technology & Capacity

(i). Type of Technology Photovoltaic (PV) with single-axis tracking

(ii). System Type Grid Connected

Installed Capacity of

(iii) . the generation facility 50.00 MWpSolar Power Plant!
Solar Farm (MW)

(C). Technical Details of Equipment

(a). Solar Panels - PV Modules

(i). Type of Module 380Wp - JA Solar bifacial dual glass module

(ii). Type of Cell Mono Crystalline

(iii). Dimension of each 2004±2mmx 1OOO±2mmx30±1 mmModule

Page 10 of 16 of Schedule -I
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Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, District rhatte,
In the province of Sindh

(iv). No. of Panel 1311679 Nos of 380Wp corresponding to 60.00
IModules MWp

(v). Single Module Area 2.004 m2

(vi). Frame of Panel Anodised Aluminium Alloy

(vii). Weight of one 29.8kg±3%
Module

(viii). No of Solar Cells in 72 Cellseach module

(ix), Efficiency of 19.00%
module

eo. Maximum Power 380Wp
(Pmax)

(xi). Voltage @ Pmax 40.02V

(xii). Current @ Pmax 9.50A

(xiii). Open circuit voltage 48.81V(Voc)

(xiv). Short circuit current
10.03A(Isc)

Maximum system
(xv). open Circuit 1500V DC

Voltage

(b). PV Array

(i). Nos. of Strings 11-16 Strings per inverter

(ii). Modules in a string 30 Nos

(c). Inverters

Capacity of each
,

(i). 125kWunit

(ii). Manufacturer Sungrow

(iii). Nominal Input 1050VdcVoltage
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Generation Licence
Gharo Solar limited

Oeh Ghalrabad, Mlrpur Sakro, District Thatta,
In the province of Sindh

(iv). Number of Inverters 352 Nos

(v). Efficiency of 98.7% (Euro Efficiency)inverter

(vi). Max. Allowable 1500 VdcInput voltage

(vii). Max. Current 148A DC

(viii). Max. Power Point 860-1450VdcTracking Range

(ix). Output electrical 600Vsystem

(x), Rated Output 480-690 V
Voltage

(xi). Power Factor Adjustable >0.99 (at nominal power)
(adjustable)

(xii). Power control Dynamic

(xlll). Rated Frequency 50 Hz

Allowable
Relative 0-100%
Humidity

Audible Noise < 65 dB(A)

(xiv). Other Parameters Operating 4000m (>3000m derating)Elevation

Corrosion C5Category

Operating _25°(-+600
(

temperature

A DC Over Voltage Protection

B DC reverse polarity
(xv). Grid Operating

protection
C Low Voltage Ride Through (LVRT)

D Anti-Islanding Protection

1 f__f/ p,,, 12of 16o'5,h,'"',-'



Generation LIcence
Gharo Solar LImited

Deh Ghalrabad, Mlrpur Sakro, District Thatta,
In the province of Sindh

E AC & DC short circuit

F AC & DC overvoltage

G Leakage Current Protection

(d). String Combiner Box

(I). Number of J/Box 1 SCB per inverter & 352 Nos of SCB In totalunits

(ii). Input circuits in
each box 16 Inputs

(iii). Max. input current 15Afor each circuit

(lv), Protection Level IP65

(v). Over current Over Current and Short Circuit Protection availableprotection

(vi). Surge protection Available

. (e). Data Collecting System

Global horizontal irradiation pyranometer
Tracking irradiation pyranometerAmbient Air
Temperature Sensor

(i). Weather Data PV Panel Temperature Sensor
Anemometer
Relative Humidity
Rain Gauge

(a). DC input voltage(V) & current (A) of each
Inverter (Phase, Line)

(b). Total DC power (kW) generated by PV
array.

(il). System Data (c). AC output voltage (V) and current (A) of
each Inverter (Phase, Total)

(d). AC output power (kW) and energy (kWh) of
each Inverter

(e). Frequency (Hz)



Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mlrpur Sakro, District Thalia,
In the province of Sindh

(f). Power Factor (PF)

(f). Power Transformer

(i). Rating 31.5/40/50 MVA

(ii). Type of transformer Power Transformer - ONAN (Oil Natural Air Natural)
- ONAF1 - ONAF2

(iii). Purpose of Step-up (22 kV/132 kV)
transformer

(Iv). Output Voltage 132 kV

(g). Unit Transformer

(i). Rating 5.60MVA

(Ii). Type of transformer tnverter Duty Transformer w ONAN (Oil Natural Air
Natural)

(iii). Purpose of Step-up (O.60kV/22kV)transformer

(iv). Output Voltage 22 kV

(D). Other Details

Expected COD of
the generation

(i). facility Solar Power November, 2019
Plant!
Solar Farm

Expected useful
Life of the

(ii). generation facility 25 yearsSolar Power Plant!
Solar Farm from
the COD

Page 14 of 16 of Schad ule -I



Generation Licence
Gharo Solar Limited

Deh Ghalrahad, Mlrpur Sakro, District Thatta,
In the province ofSlndh

V..I Curve of Solar Cell

Power-Vortage Curve JAM72D09-380/BP
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300........s: 250 --
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Generation Licence
Gharo Solar Limited

Deh Ghalrabad, Mirpur Sakro, District Thana,
In the province of Sindh

Page 16 of 16 of Schedule ·1



ANNEXURE-G

Modified Schedule II



Generation Licence
Oharo Solar Limited

Near Gharo, District Thatta, Sindh

SCHEDULE-II

The Total Installed Gross ISO Capacity of the Generation
Facility/Power Plant/Solar Plant (MW), Total Annual Full Load (Hours),

Average Sun Availability, Total Gross Generation of the Generation
Facility/Solar Farm (in kWh), Annual Energy Generation (25 years

Equivalent Net Annual Production-AEP) KWh and Net Capacity Factor
of the Generation Facility/Solar Farm of Licensee are given in this

Schedule.

Page 1 of 2 of Schedule-II



Generation Licence
Gharo Solar Limited

Near Gharo, District Thatta, Sindh

SCHEDULE-II

Total Installed Capacity of the
(1). Generation Facility/Solar Power 50.00 MW

Plant/Solar Farm

(2). No. of days per year 365

Annual generating capacity of

(3). Generation Facility/Solar Power 94,564 MWhPlant/Solar Farm (As Per
Simulation)

Total expected generation of the

(4). Generation Facility/Solar Power
Plant/Solar Farm during the twenty 2,364,105 MWh
five (25) years term of this licence

Annual generation of Generation
(5). Facility/Solar Power Plant/Solar 438,000 MWh

Farm based on 24 hours working

Net Capacity Factor of Generation
(6). Facility/Solar .Power Plant/Solar 21.59%

Farm

I Note

All the above figures are indicative as provided by the Licensee. The Net

Delivered Energy available to Power Purchaser for dispatch will be determined

through procedures contained In the Energy Purchase Agreement (EPA) or the

Applicable Document(s).
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Grid-Connected System: Simulation parameters

Meteo data:

Grid-Connected Project at Gharo_SGIS
Gharo_SGIS

Latitude 24.72° N
Legal Time Time zone UT +5

Albedo 0.20
Unnamed Road Solargls v2.1.19 - TMY

Country Pakistan

Longitude 67.530 E
Altitude 3 m

Project =

. . Geographical Site

Situation
Time defined as

Simulation variant: SAT JAI380 Wp BP and SG Inv.125kW OL 14% GCR 36% Ab-10% 0.6
Simulation date 01/06/1912h24

Simulation for the 1st year of operation

Simulation parameters System type Trackers single array, backtracking

Tracking plane, tilted Axis Axis Tilt 0° Axis Azimuth 0°
Rotation limitations Minimum Phi _55° Maximum Phi 55° ..

Backtracking strategy Nb. of trackers 100 Single array
Tracker Spacing 11.1 m Collector width 4.01 m

Inactive band Left 0.02m Right 0.02 m
Backtracking limit angle Phi limits +1- 68.5° Ground cov. Ratio (GCR) 36.2 %

Models used Transposition Perez Diffuse imported

Horizon Free Horizon

Near Shadings According to strings Electrical effect 100 %

Bi·facial system Model Unlimited trackers, 2D calculation
Tracker Spacing 11.10 m Tracker width 4.0Sm

Backtracking limit angle 68.5° GCR 36.5 %
Ground albedo 10.0 % Axis height above ground 2.23 m

Module bifaciality factor 70% Rear shading factor 5.0 %
Module transparency 0.0 % Rear mismatch loss 10.0 %

PV Array Characteristics
PV module

Custom parameters definition
Number of PV modules
Total number of PV modules
Array global power
Array operating characteristics (50°C)
Total area

JAM72D09·380JBP
JA Solar
30 modules
131580
50000 kWp
1079 V
263686 mZ

Si-mono Model
Manufacturer

In series
Nb. modules

Nominal (STC)
U mpp

Module area

In parallel
Unit Nom. Power

At operating condo
I mpp

Cell area

4386 strings
380Wp
45372 kWp (50°C)
42033 A
237223 m2

Inverter
Custom parameters definition

Characteristics

Inverter pack

Model SG125HV_US
Manufacturer Sungrow

Operating Voltage 860-1450 V Unit Nom. Power 125 kVA

Nb. of Inverters 352 units Total Power 44000 kVA
Pnom ratio 1.14

PV Array loss factors

Array Soiling Losses
Thermal Loss factor

Wiring Ohmic Loss

Uc (const) 29.0 W/m2K
Global array res. 0,49 mOhm

Loss Fraction 2.0 %
UV (wind) 0.0 W/m2K 1 mls

Loss Fraction 1.7 % at STC

PV'ysl LlconsadIn Av.nt-Gar~. Englnea16and Consultanls (P) Ltd.
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Grid-Connected System: Simulation parameters
LID- Light Induced Degradation
ModuleQuality Loss
Module Mismatch Losses

Loss Fraction 2.0 %
Loss Fraction 0.0 %
Loss Fraction 0.5 % at MPP

Moduleaverage degradation Year no Loss factor 2 %Iyear
Mismatchdue to degradation Imp RMS dispersion 0.4 %/year Vmp RMS dispersion 0.4 %/year
Incidenceeffect, ASHRAE parametrization lAM = 1 - bo (1Jcosi - 1) bo Paramo 0.05

System loss factors
AC wire loss Inverter to transfo Invertervoltage 600 Vac trl

Wires: 3x30000.0 mm2 82 m
Externaltransformer Iron loss (24H connexlon) 48980 W

Resistive/Inductive losses 0.1 mOhm
Unavailability of the system 2.9 days, 2 periods

Loss Fraction 0.7 % at STC
Loss Fraction 0.1 % at STC
Loss Fraction 1.5 % at STC
Time fraction 0.8 %

User's needs: Unlimited load (grid)

Proportionnal to Power 5.0 W/kW ... from Power thresh. 0,0 kWAuxiliaries loss

Power factor Cos(phl) 0.950 lagging Phi -18.2°

PVSY81Uoonsad 10 A'R.t-Garda EnOI.oo,s and Consulla.Is (P) LId.
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Project:
Simulation variant:

Grid-Connected System: Near shading definition
Grid·Connected Project at Gharo_SGIS
SAT JAI 380 Wp BP and SG Inv. 125kW OL 14% GCR 36% Ab-10% 0.6
Simulation for the 1st year of operation

Trackers single array, backtracking

Electrical effect 100 %
Axis Azimuth O'

Pnom 380Wp
Pnom total 50000 kWp

Pnom 125 kW ac
Pnom total 44000 kW ac

Cos(Phi) 0.950 lagging

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
Nb.ofunits

Unlimited load (grid)

0°
JAM72D09-380/BP
131580
SG125HV_US
352.0

Perspective of the PV-fleld and surrounding shading scene

Iso-shadings diagram
Grld·Connected Project at Gharo_SGIS

30

o
A2lmuU, U'II

30-ao

PVsyst Licensed Ie Avanl-Gorde Enoln •• ,. and Consullanls (P) LId.
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Project:
Simulation variant:

Grid-Connected System: Main results
Grid-Connected Project at Gharo_SGIS
SAT JAi 380 Wp BP and SG Inv. 125kW OL 14% GCR 36% Ab-10% 0.6
Simulation for the 1at year of operation

MaIn system parameters

Near ShadIngs
PV Field Orientation
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
Nb. of units

Unlimited load (grid)

Trackers single array, backtracking

Electrical effect 100 %
Axis Azimuth O·

Pnom 380Wp
Pnom total 50000 kWp

Pnom 125 kW ac
Pnom total 44000 kW ae

Cos(Phl) 0.950 lagging

o·
JAM72D09~380/BP
131580
SG125HV_US
352.0

Main simulation results
System Production Produced Energy 97299 MWh/year

Apparent energy 102430 MVAh
Specific prod.

Perf. Ratio PR
1946 kWh/kWp/year
79.36 %

Normalized productions (per Installed kWp): Nominal power 500DO kWp

I

1,12 kWhII<Wplday
O,2HWhlkWpld.y
5.33 kWI!A<Wplday

Performance RatIo PR

PR: Porformanca Ratio fill Yr): 0,794

SAT JAI 380 Wp BP and SG Inv. 125kW OL 14% GCR 36% Ab-10o/. 0.6

Balances and maIn results

Horizonlal global Irradiation

Horizonlal diffuse irradiallon

Ambient Temperalure

Global Incident In coli, plane

GlobHor DlfrHor lAmb Globlno GlobEff EArray E_Grld EApGrid PR
kWh/m' kWh/m' ·e kWh/m' kWhlm' MWh MWh MVAh

January 138.4 55,0 20.15 179.5 167,0 7725 7419 7811 0.627
Pobruary 15Q.4 54.S 21.44 195.6 163,1 8343 7997 6419 0,618

March 198.4 72.2 26.07 253.4 238,S 10472 10032 10561 0,792

April 212.7 62.9 28.91 265.1 249,5 10787 977.0 10285 0,737

May 216.6 103.9 31.16 ' 268.3 241.5 10534 10109 10642 1!,783

June 184.8 105.7 31.33 212,6 187.4 8763 8414 8857 0,792

July 141.9 108.4 30,67 158,0 145,2 6639 6179 6505 0.782
August 144.6 99.4 29,60 159.7 147,2 6718 6453 6794 0.806

. September 167.5 86,0 29.34 199.6 166.0 8272 7936 6354 0.795

October 174.1 67.8 29.60 222.0 207,8 9108 8743 9204 0.788

November 14o.a 57.4 25,71 181.3 168,7 7638 7340 7727 0.810

Docembor 128.6 50.3 20,92 167,0 155.2 7191 6907 7271 0.827

Year 2004.7 943,6 27,09 2452,0 2287.0 102181 97299 102430 0.794

Legends: GlobHor
DiffHor

TAmb
Globlno

PV.y.t WoonsedLoAvant·Gorrle Engine.r. and Consultants(P) Lid,

GlobEIt
EArray

E_Grid

EApGrid

PR

Effaolive Global. corr, for JAM and shadings

Effective energy at Ihe output of Ihe array

Energy Injected into grid
Apparent energy 10 Ihe grid

Performance Raila
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Project:
Simulation variant :

Grid-Connected System: Loss diagram
Grid-Connected Project at Gharo_SGIS
SAT JAi 380 Wp BP and SG inv. 125kW OL 14% GCR 36% Ab-10% 0.6
Simulation for the 1at year of operation

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strIngs
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
Nb.ofunlts

UnlimIted load (grid)

Trackers single array, backtracking

Electrical effect 100 %
Axis Azimuth 00

Pnom 380Wp
Pnom total 50000 kWp

Pnom 125 kW ac
Pnom total 44000 kW ae

Cos(Phi) 0.950 lagging

00

JAM72D09-380/BP
131580
SG125HV_US
352.0

Loss diagram over the whole year

2005 kWh/m' Horizontal global Irradiation
+22.3% Global Incident in coli. plane

Global. incident below threshold
Near Shadings: Irradlance loss
lAM factor on global
Soiling loss factor
Ground reflection on front side

- • 0
Ground reflect on loss (albedo)

-78.7% View Factor for rear side

+79.5% Sky diffuse on the rear side

0.0% Beam effective on the rear side
-5.0% Shadings loss on rear side

5.1% Global Irradiance on rear side (117 kWh/m2)
Effective Irradlance on collectors
PV conversion, Blfaclallty factor = 0.70
Array nominal energy (at STC effie.)

-1.0% Module Degradation Loss ( for year #1)
+0.2% PV loss due to irradiance level

PV loss due to temperature
Shadings: Electrical Loss ace, to strings
LID - Light induced degradation
Module array mismatch loss
Mlsmatoh for back irradiance
Ohmic wiring loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominallnv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption
Available Energy at Inverter Output

Auxiliaries (fans, other)
System unavailability
AC ohmic loss
External transfo loss
Active Energy injected into grid

2287 kWh/m' * 263686 m" call.
efficiency at STC ::: 18.97%

118516 MWh

102187 MWh

100460MWh

97299 MWh

Bl-faclal
Glo a ground
1178 kWh/ma on 721983 m"

Reactive energy1rom the grid: Cos(Phl) = 0.950
Apparent energy to the grid

32011 MVAR
102430 MVA

PV'~8t Licensedto Avan~Gard8Engineersand Cons"lt8nl. (P) Lld.
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Project:
Simulation variant :

Grid-Connected System: P50 - P90 evaluation
Grid~Connected Project at Gharo_SGIS
SAT JAI380 Wp BP and SG inv. 125kW OL 14% GCR 36% Ab-10% 0.6
Simulation for the 1st year of operation

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverterpack
User's needs

System type Trackers single array, backtracking

According to strings Electrical effect 100 %
tracking, tilted axis, Axis Tilt O· Axis Azimuth 00

Model JAM72D09-380/BP Pnom 380 Wp
Nb. of modules 131580 Pnom total 50000 kWp

Model SG125HV_US Pnom 125 kWae
Nb. of units 352.0 Pnom total 44000 kWae

Unlimited load (grid) Cos{Phl) 0.950 lagging

Evaluation of the Production probability forecast

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:

Meteo data source Solargis v2.1.19
Meteo data Kind TMY, multi-year
SpecifiedDeviation Climate change 0.0 %
Year-to-year variability Variance 5.0 %

The probability distribution variance is also depending on some system parameters uncertainties
SpecifiedDeviation PV module modelling/parameters 1.0 %

Inverterefficiency uncertainty 0.5 %
Soiling and mismatch uncertainties 1.0 %

Degradation uncertainty 1.0 %
Global variability (meteo + system) Variance 5.3 % (quadratic sum)

Annual production probability Variability
P50
P90
P75

5172 MWh
97299 MWh
90668 MWh
93813 MWh

Probability distribution

E_Grld system production GWh

PVsyS\ ~lc.nseG 'e Avant-Garda Engineers and Censullanls (P) Ltd.
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Grid-Connected System: Simulation parameters

Project:
Geographical Site

Situation
Time defined as

Grid-Connected Project at Gharo_SGIS
Gharo_SGIS Country Pakistan

latitude
Legal Time

Albedo
Gharo_MN

24.72° N Longitude 67.53° E
Time zone UT+5 Altitude 3 m
0.20
MeteoNorm file - SyntheticMeteo data:

Simulation variant: SAT JAI380 Wp BP and SG Inv.125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm

Simulation date 11/06/19 16hOO
Simulation for the 1st year of operation

Simulation parameters

Tracking plane, tilted Axis
Rotation limitations

System type Trackers single array, avec backtracking

Axis Tilt O· Axis Azimuth O·
Minimum Phi _55° Maximum Phi 55°

Tracking algorithm Astronomic calculation

Backtracking strategy Nb. of trackers 100 Single array
Tracker Spacing 11.1 m Collector width 4.01 m

Left 0.02 m Right 0.02 m
Phi limits +1- 68.5° Ground cov. Ratio (GCR) 36.2·%

Transposition Perez Diffuse Perez, Meteonorm

Free Horizon

According to strings Electrical effect 100 %

Model Unlimited trackers, 20 calculation
Tracker Spacing 11.10 m Tracker width 4.05 m

Backtracking limit angle 68.5· GCR 36.5 %
Ground albedo 10.0 % Axis height above ground 2.23 m

Module bifaciality factor 70% Rear shading factor 5.0 %
Module transparency 0.0 % Rear mismatch loss 10.0 %

Unlimited load (grid)

Cos(phi) 0.950 lagging Phi -18.2°

Inactive band
Backtracking limit angle

Models used

Horizon

Near Shadings

Bifacial system

User"s needs:

Power factor

PV Array Characteristics
PV module

Custom parameters definition
Number of PV modules
Total number of PV modules
Array global power
Array operating characteristics (50·C)
Total area

JAM72D09-380/BP
JA Solar
30.modules
131580
50000kWp
1079 V
263686 m2

Sl-rnono Model
Manufacturer

In series
Nb. modules

Nominal (STC)
Umpp

Module area

In parallel
Unit Nom. Power

At operating condo
Impp

Cell area

4386 strings
380Wp
45372 kWp (50·C)
42033 A
237223 m2

Inverter
Custom parameters definition

Characteristics

Inverter pack

Model SG125HV_US
Manufacturer Sungrow

Operating Voltage 860-1450 V

Nb. of inverters 352 units

Unit Nom. Power 125 kVA

Total Power 44000 kVA
Pnom ratio 1.14

PV Array loss factors

PVsyst Ucen•• d to Avant·Garde Systems aOdControte (P) Ltd.
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Grid-Connected System: Simulation parameters
Array Soiling Losses
Thermal Loss factor

Wiring Ohmic Loss
LID - Light Induced Degradation
Module Quality Loss
Module Mismatch Losses

Uc (canst) 29.0 W/m2K

Global array res. 0.49 mOhm

Loss Fraction 2.0 %
Uv (wind) 0.0 W/m2K I mls

Loss Fraction 1.7 % at STC
Loss Fraction 2.0 %
Loss Fraction 0.0 %
Loss Fraction 0.5 % at MPP

Module average degradation Year no 1 Loss factor 2 %/year
Mismatch due to degradation Imp RMS dispersion 0.4 %/year Vmp RMS dispersion 0.4 %/year
Incidence effect, ASHRAE parametrization lAM = 1 - bo (1/cos 1-1) bo Paramo 0.05

System loss factors
AC wire loss Inverter to transfo Inverter voltage 600 Vac trl

Wires: 3x30000.0 mm2 82 m
External transformer Iron loss (24H connexlon) 48980 W

Resistive/Inductive losses 0.110 mOhm

Loss Fraction 0.7 % at STC
Loss Fraction 0.1 % at STC
Loss Fraction 1.5 % at STC

Unavailability of the system 2.9 days, 2 periods Time fraction 0.8 %

Auxiliaries loss Proportionnal to Power 5.0 W/kW ... from Power thresh. 0.0 kW

PVsysl Ucensed 10 Avanl·Garda Sy.lems end Con~ols (P) LId.
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Project:
Simulation variant :

Grid-Connected System: Near shading definition
Grid-Connected Project at Gharo_SGIS
SAT JAI 380 Wp BP and SG Inv. 125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm
Simulation for the 1at year of operation

Trackers single array, avec backtracking

Electrical effect 100 %
Axis Azimuth 0°

Pnom 380Wp
.Pnom total 50000 kWp

Pnom 125 kW ae
Pnom total 44000 kW ac

Cos(Phl) 0,950 lagging

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb, of modules

Model
Nb. of units

Unlimited load (grid)

o·
JAM72D09-380/BP
131580
SG125HV_US
352.0

Perspective of the PV-field and surr()undlng shading scene

Iso-shadings diagram
GridoConnected Project .t Ghoro_8GIS

8D

30

-30 D 30
A2imolh 11'11

. ,PV8yst U.onsod to Avant·Garda S~.tams and Controls (P) Ltd.
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Grid-Connected System: Main results
Grid·Connected Project at Gharo_SGIS
SAT JAI380 Wp BP and SG Inv. 125kW OL 14% GCR 36% Ab·10% 0.6
with meteonorm
Simulation for the 1st year of operation

Project:
Simulation variant:

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
Nb. of units

Unlimited load (grid)

Trackers single array, avec backtracking

Electrical effect 100 %
Axis Azimuth 0°

Pnom 380Wp
Pnom total 50000 kWp

Pnom 125 kW ac
Pnom total 44000 kW BC

Cos(Phl) 0.950 lagging

0°
JAM72D09·380/BP
131580
SG125HV_US
352.0

Main simulation results
System Production Produced Energy 91870 MWh/year

Apparent energy 96714 MVAh
Specific prod. 1837 kWh/kWp/year

Perf. Ratio PR 80.78 %

Normalized productions (per Installed kWp): Nominal power 50000 kWp

0.i16 kWM<Wplday
0.24 kWM<Wplday
fi.03 kWhII<Wp/day

1
I

Jon Fob Mer Apr May Jun dul Aug Sop Oct Nov Dee

Performance Ratio PR

PR , Porfo,manceRatio (VII Yr): O.BOB

Jan Fo~ Mar Apr May Jun Jul Aug 6.p Oct Nov 000

SAT lAI 380 Wp BP and S6 Inv. 125kW OL 14% GCR36% Ab-l0% 0.6 with meteonorm
Balancesand main results

GlobHor DlftHor T_Amb Globlnc GlobE" EArrav E.....Grtd EApGrid PR
kWh/m> kWh/tn' . °C kWh/m' kWh/tn' MWh MWh MVAh

January 127.6 44.3 19.52 167.5 156.5 7312 7018 7388 0.838
Pebruary 128.1 56.0 22.31 162.4 151.6 7010 6730 7085 0.829
March 166.2 81.1 26.42 204.5 191,l· 8656 8312 '.8750 0.813
April 183.4 87.3 26.97 225.0 210.9 9405 .8577 9030 0.7.62
May 192.1 95.2· 30.92 233.9 218.9 9718 9328 9820 0.798
June 182.0 102.5 31.19 214.8 199.9 8989 8640 9095 0.804
lulV 150.4 94.5 30.41 173.9 161.1 7315 6691 7255 0.793
August 149.0 99.0 29.20 168.0 155.3 7129 6847 n08 0.815
September 168.9 80.9 28.92 207.8 194.5 8759 8406 8850 0.809
October 160.8 64.0 29.06 206.7 193.8 8650 8307 8745 0.804
November 126.9 48.4 24.86 165.4 154.5 7054 6775 7132 0.819
December 113.8 48.8 20.93 144.4 134.2. 6288 6038 '. 6357 .0.836

Year 1849.2 902.1 26.91 2274.5 2122.1 96286 91870 96714 0.808

Legends: GlobHor
Dlffl-Ior
T..J\mb
GlobInc

Horizontal global Irradiation
Horizontal diffuse Irradiation
Amble~t Temperature
Global Incident In coli. plane

GlobEff
EArray
E;_Grld
EApGrid
PR

Effective Global, corr, for lAM and shadings
Effective energy at the output of the array
Energy Injected Into grid
Apparent energy to the grid
Performance Ratio

PV.yst Licensed to Avant·Gordo Systems and Conl/ol' (P) Lid.
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Project:
Simulation variant :

Grid-Connected System: Special graphs
Grid-Connected Project at Gharo_SGIS
SAT JAi 380'Wp BP and SG inv.125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm
Simulation for the 1st year of operation

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverterpack
User's needs

System type Trackers single array, avec backtracking

According to strings Electrical effect 100 %
tracking, tilted axis, Axis Tilt 0° Axis Azimuth O·

Model JAM72D09-380/BP Pnom 380 Wp
Nb. of modules 131580 Pnom total 50000 kWp

Model SG125HV_US Pnom 125 kW ac
Nb. of units 352.0 Pnom total 4.4000kWae

Unlimited load (grid) Cos(Phi) 0.950 lagging

Dally Input/Output diagram
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System Output Power Distribution
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Power injected Into grid [kW]
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Project:
Simulation variant :

Grid-Connected System: Loss diagram
Grid-Connected Project at Gharo_SGIS
SAT JAI380 Wp BP and SG Inv.125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm
Simulation for the 1st year of operation

Main system parameters

Near Shadings
PV Field OrientatIon
PV modules
PV Array
Inverter
Inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
NI? of units

Unlimited load (grid)

Trackers single array, avec backtracking

Electrical effect 100 %
Axis Azimuth 0°

Pnom 380 Wp
Pnom total 50000 kWp

Pnom 125 kW ae
Pnom total 44000 kW ae

Cos(Phl) 0.950 lagging

O·
JAM72D09-380/BP
131580
SG125f-tV_US
352.0

Loss diagram over tha whole year

Horlxontal global Irradiation
. +23.0% Global Incident In coli. plane

-0.03% Global IncIdent below threshold
-2.98% Near Shadings: irradlance loss

-2.12% lAM factor on global
-2.00% Soiling loss factor

+0.26% Ground reflectIon on front side

·78.51% VIew Factor for rear side

2122 kWh/m" * 263686 m" coli.

109969MWh

0.00% Beam effective on the rear side
-4.99% Shadings loss on rear side

5.13% Globanrradlanc6 on rear sldst 1109 kWh/m2)
Effeellve Irradla on on COl ee 0'1'8

PV conversion, Bifaclality factor = 0.70
Array nominal energy (at STC effie.)
Module Degradation Loss (for year #1)
PV loss due to irradlance level

efficiency at STC = 18.97%

PV losa due to temperature
Shadings: ElectrIcal Loss 8CO. to strings
1-10· Ught Induced degradation
Module array mismatch loss
Mismatch for back Irradiance
Ohmic wiring loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nomlnallnv. power
Inverter Loss due (0 max. Input current
Inverter LOBS over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption
Available Energy at Inverter Output

Auxiliaries (fans, other)
System unavailability
AC ohmIc loss
External transfo loss
Active Energy Injected into grid

-1.00%
+0.23%

~7.94%

96287MWh

94662 MWh

91870MWh

30225 MVAR
96714 MVA

Reacllve energy from the grid: Cos(Phl) = 0.950
Apparent energy to the grid

PVl;ysl Ucensed.., Avant-Garde S)'8temo and Conlrols (PI LId.
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Project:
Simulation variant :

Grid-Connected System: P50 - P90 evaluation
Grid-Connected Project at Gharo_SGIS
SAT JAI380 Wp BP and SG Inv,125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm
Simulation for the 1st year of operation

Trackers single array, avec backtracking

Electrical effect 100 %
Axis Azimuth 0°

Pnom 380Wp
Pnom total 50000 kWp

Pnom 125 kW ac
Pnom total 44000 kW ac

Cos(Phl) 0.950 lagging

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
inverter pack
User's needs

System type

According to strings
tracking, tilted axis, Axis Tilt

Model
Nb. of modules

Model
Nb. of units

Unlimited load (grid)

0°
JAM72D09·380/BP
131580
SG125HV_US
352.0

Evaluation of the Production probability forecast

The probability distribution of the system production forecast for different years is mainly dependent
on the meteo data used for the simulation, and depends on the following choices:

Meteo data source MeteoNorm file
Mateo data Kind TMY, multi-year
Specified Deviation Climate change 0.0 %
Year"to"year variability Variance 5.0 %

The probability distribution variance is also depending on some system parameters uncertainties
Specified DeViation PV module modelling/parameters 1.0 %

Inverter efficiency uncertainty 0.5 %
Soiling and mismatch uncertainties 1.0 %

Degradation uncertainty 1.0 %
Global variability (meteo + system) . Variance 5.3 % (quadratic sum)

Variability
P50
P90
P75

Annual production probability 4883 MWh
91870 MWh
85608 MWh
88578 MWh

Probability distribution

0.50

0.45

0.40

0.35

0.30
11 0.25iii
t 0.20..

0.15

0.10

0.06

0.00
75000000

E_Grld system produotlon kWh

PV.ysl Uco ••• d to Ava.t-Garde Systems and Controle (P) Lid.
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Project:
Simulation variant:

Grid-Connected System: C02 Balance
Grid-Connected Project at Gharo_SGIS
SAT JAI 380 Wp SP and SG Inv. 125kW OL 14% GCR 36% Ab·10% 0.6
with meteonorm
Simulation for lhe 1st year of operation

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverterpack
User's needs

System type Trackers single array, avec backtracking

According to strings Electrloal effect 100 %
tracking, tilted axis. Axis Tilt O· Axis Azimuth O·

Model JAM72D09-380/8P Pnom 380 Wp
. Nb. of modules 131580 Pnom total 50000 kWp

Model SG125HV_US Pnom 125 kW ac
Nb. of units 352.0 Pnom total 44000 kW ac

Unlimited load (grid) Cos(Phl) 0.950 lagging

Produced Emissions

Replaced Emissions

C02 Emission Balance

Total: 105164.14 tC02
Source: Detailed calculation from table below

Total: 1226460.0 tcoa
System production: 91869.67 MWh/yr lifetime: 30 years

Annual Degradation: 1.0 %
Grid Lifecycle Emissions: 445 gC02/kWh

Source: lEA List Country: Pakistan

Total: 958992.8 tC02

Item

System Lifecycle Emissions Details:
SUPPOrts

LeE
Quantity

Subtotal[kgC02]

Modules
1713 kgC02/kWp

50000 kWp
85636665

Saved C02 Emission vs. Tlma
1000000 1 1 I 'I 'I
800000 I-

~ 600000 f-
400000 l-

I 200000 I- -
all"

,I ,I , I .1 ••-200000
0 5 10 16 20 25 30

Year

2.97 kgC02/kg
6579000 kg
19527459

PVsyst UoonsOdto Avant·eaRle Systems and Controls (P) ~td.
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Project:
Simulation variant:

Grid-Connected System: C02 Balance
Grid-Connected Project at Gharo_SGIS
SAT JAI380 Wp BP and SG Inv.125kW OL 14% GCR 36% Ab-10% 0.6
with meteonorm
Simulation for the 1st year of operation

Main system parameters

Near Shadings
PV Field Orientation
PV modules
PV Array
Inverter
Inverterpack
User's needs

System type Trackers single array, avec backtracking

According to strings Electrical effect 100 %
tracking, tilted axis, Axis Tilt O· Axis Azimuth O'

Model JAM72D09·380/BP Pnom 380 Wp
. Nb. of modules 131580 Pnom total 50000 kWp

Model SG125HV_US Pnom 125 kWac
Nb. of units 352.0 Pnom total 44000 kW ac

Unlimited load (grid) Cos(Phi) 0.950 lagging

Produced Emissions

Replaced Emissions

C02 Emission Balance

Total: 105164.14tC02
Source: Detailed calculation from table below

Total: 1226460.0tC02
System production: 91869.67 MWh/yr Lifetime: 30 years

Annual Degradation: 1.0 %
Grid Lifecycle Emissions: 445 gC02/kWh

Source: lEA List Country: Pakistan

Total: 958992.8 tC02

Item

System Lifecycle Emissions Details:
Supports

LeE
Quantity

Subtotal [kgC02J

Modules
1713 kgC02/kWp

50000 kWp
85636685

Saved C02 Emission V6. Time
1000000

• • '. ' . '.BOOOOO ~
§'

600000 ~g
400000 I-

~ 200000 ~I!
o It"'"

1 1 ,I 1 ,I
·200000

0 5 10 15 20 25 30
Year

2,97 kgC02/kg
6579000 kg
19527459

PVS)I1l1 Ucen.ed 10 Avant-Garde S)I1llems and Convols (P) LId.
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framed design, ease of
energy generation transportation and installation

@J Superior low rn Excellent temperature
irradiance performance dependentpertormance
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• 12-year·product warranty
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Original Generation License dated 17-07-2018
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~
Registrar
No. NEPRAIRIDULAG-4151 \ ~ ~ ~ I - ~~

National Electric Power Regulatory Authority
Islamic Republic of Pakistan

NEPRA Tower, Aftaturk Avenue (East), G-5/1, Islamabad.
Ph: +92-51-9206500, Fax: +92-51-2600026

Web: www.nepra.org.pk. E-mail: reglstrar@nepra.org.pk

July 17,2018

Mr. Musaddiq Rahim,
Company Secretary,
Gharo Solar (Private) Limited,
1485/C - 2A, Asad Jan Road,
Lahore Cantt.

Subject: Grant of Generation Licence No. SPGL/2S/2018
Licence Application No. LAG-415
Gharo Solar (Private) Limited (GSPL)

Reference: GSPL's application vide leiter dated December 26,2017 (received on December 29, 2017)

Enclosed please find herewith Generation Licence No. SPGLl25/20 18 granted by National

Electric Power Regulatory Authority (NEPRA) to Gharo Solar (Private) Limited (GSPL) for its

50.123 MW Solar Power Plant located at Deh Ghairabad, Mirpur Sakro, District Thatta in the

province of Sindh, pursuant to Section ] 4B of the Regulation of Generation, Transmission and

Distribution of Electric Power Act, 1997/ Amendment Act, 2018. Further, the determination of the

Authority in the subject matter is also attached.

2. Please quote above mentioned Generation Licence No. for future correspondence.

Enclosure: Generation Licence
(SPGL/25/2018)

\, til l~
(Syed Safeer Hussain)

Copy to:

I. Chief Executive Officer, Alternative Energy Development Board (AEDB), 2nd Floor, OPF
Building, G-5/2, Islamabad .

2. Managing Director, NTDC, 414- WAPDA House, Lahore.

3. Chief Executive Officer. CPPA-G, ENERCON Building, Sector G-5/2, Islamabad.

4. Chief Executive Officer, Hyderabad Electric Supply Company Limited (HESCO),
WAPDA Offices Complex, Hussainabad, Hyderabad

S. Director General, Environment Protection Department, Government of Sindh, Complex
Plot No. ST-2/t, Korangi Industrial Area, Karachi.



National Electric Power Regulatory Authority
(NEPRA)

Determination of the Authority
in the Matter of Application of Gharo Solar (Pvt.) limited for

the Grant of Generation licence
1.1-

July ,2018
Case No. LAG-415

(A). Background

(I). K-Electric Limited (KEL) is providing electric power services in

the metropolitan city of Karachi and its adjoining areas. In this regard, the

Authority has granted three (03) separate licences to KEL for generation,

transmission and distribution services.

(ii). In order to meet with its requirements, KEL has its own

generation fleet of about 2267.00 MW and a few other public and private

generation facilities/resources which are not sufficient to meet with the

exponentially rising demand of the city of Karachi and its suburbs. In view of

the said, KEL has planned addition of more generation capacity in its system

through its own as well as other resources. In this regard, K-Electric has

issued, Letter of Intent (LOI) to Gharo Solar (Pvt.) Limited (GSPL), for setting

up a 50.123 MWp generation facility/Solar Power Plant/Solar Farm to be

located at Oeh Ghairabad, Mirpur Sakro, District Thatta in the province of

Sindh.

(iii). Later on, GSPL executed a term sheet with KEL on November

10, 2016, and according to the terms and conditions of the said, carried out

the feasibility study of the project through a reputable consultant. Thereafter,

GSPL decided to approach the Authority for the grant of generation licence.

Page 1 of 12



(6). Filing of Application

(i). GSPL submitted an application on December 29, 2017 for the

grant of generation licence in terms of Section-15 of Regulation of Generation,

Transmission and Distribution of Electric Power Act, 1997 (the "NEPRA Act")

read with the relevant provisions of the NEPRA Licensing (Application and

Modification Procedure) Regulations, 1999 (the "licensing Regulations").

(ill. The Registrar examined the submitted application to confirm
its compliance with the Licensing Regulations and observed that the

application lacked some of the required information/documentation.
Accordingly, GSPL was directed for submitting the missing

information/documentation and the same was received on January 15. 2018.
The Authority considered the matter and found the form and content of the

application in substantial compliance with Regulation-3 of the Licensing

Regulations. Accordingly, the Authority admitted the application on January

24. 2018 for consideration of the grant of the generation licence as stipulated

in Regulation-7 of the Licensing Regulations. The Authority also approved an

advertisement to invite comments of general public, interested and affected

persons in the matter as stipulated in Regulatlon-8 of the Licensing

Regulations. Accordingly. notices were published in one (01) Urdu and one

(01) English newspapers on January 27,2018.

(iii). In addition to the above, the Authority also approved a list of

stakeholders for seeking their comments for its assistance in terms of the

Regulation-9(2) of the Licensing Regulations.Accordingly. letters were sent to
the said stakeholders on January 29, 2018, soliciting their comments for

assistance of the Authority.

(C). Comments of Stakeholders

(i). In reply to the above, the Authority received comments from

four (04) stakeholders. These included Engineering Development Board

(EDB), K-Electric Limited (KEL), Pakistan Council of Renewable Energy
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- "t<Aii4J

Technologies (peoRET) and Ministry of Science & Technology (MoS&T). The

salient points of the comments offered by the said stakeholders are

summarized below: -

(a). EDB remarked that all efforts should be made to utilize

indigenous resources available for the execution of the

project and supported the grant of generation licence to

GSPL;

(b). KEL commented that the project of GSPL is being setup

exclusively for supplying power to it. In this regard, KEL

stated that the Authority has already determined a tariff

for the project on January 25, 2018. KEL supported the

grant of Generation Licence to GSPL;

(c). peoRET submitted that installation of the proposed

solar based generation facility will help to overcome the

electricity shortfall in the rural areas of the province of

Sindh. Therefore, the grant of generation licence to

GSPL is supported. Further, peoRET stated that it is

providing consultancy services on design, development,

system sizing and qualification of solar related

equipment. In this regard, a solar testing lab has been

setup in Islamabad therefore any testing, if required,

can be performed at that lab to ensure quality and

safety as per international standards which are

mandatory to avoid sub-standard PV modules. In view

of the said expertise, peoRET may be involved in such

projects; and

(d). MoS&T commented that the solar power plant will help

to
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therefore MoS&T has no objection for grant of
generation licence to GSPL.

(ii). The Authority considered the above comments of the
stakeholders and found the same supportive except to the observations of
PCoRET and considered it appropriate seeking the perspective of GSPL. On

the said, it was submitted that GSPL would deploy top of the line Tler-t
photovoltaic (PV) modules which are already type tested and do not require

testing at the local level.

(Iii). The Authority considered the above submissions of GSPL and

found the same plausible and decided to proceed further in the matter as

stipulated in the Licensing Regulations and NEPRA Licensing (Generation)
Rules 2000 (lithe Generation Rules").

(0). Evaluation/Findings

(i). The Authority has examined the submissions of GSPL
including the information provided in its application for the grant of generation

licence. The Authority has also considered the feasibility study of the project,

the Grid Interconnection Study (GIS), and the relevant rules & regulations,

(ii). The Authority has observed that the sponsors of the project

include an individual in the name of Mr. Rana Nasim Ahmed and two

companies namely Windforce (Pvt.) Limited (WFPL) and Norsk Solar AS
(NSAS). Mr. Rana Nasim Ahmed has extensive experience in the power

sector being associated with JDW group in setting up 2 x 26,35 MW bagasse-
based generation facilities and the same have been operational since June

12, 2014 & October 3,2014 and have supplied approx. 13.8 million and 16.4

million units of electricity to the national grid respectively. Apart from the said,

Mr. Nasim is the main sponsor of a solar based generation facility in the name

of Harappa Solar having installed capacity of 18,00 MW, which has
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successfully been commissioned on October 14, 2017. According to the

financial statements, Mr. Nasim has net worth of 1.5 billion rupees.

(iii). WSPL is a pioneering Sri Lankan renewable energy (RE)
generation company and has installed nine (09) wind and solar power plants

of 90 MW cumulative capacity in Sri Lanka since 2010. It has expertise in In-

house engineering and project management and owns & operates a portfolio
of solar and small hydro projects. The shareholders of WSPL include several
prominent business conglomerates of Sri Lanka. According to the financial
statements, WSPL has assets of around 5.2 billion Sri Lankan rupees.

(iv). NSAS is a Norwegian developer and financier of solar PV

parks with a long-term BUild-Own-Operate strategy. The company is a

subsidiary of the NV Group, which is the largest private sector developer of

wind parks in Norway with a proven track record, expertise and network of
established partners. The group has a portfolio of 700 MW RE projects across

different countries. In view of the said, the Authority considers that the

sponsors have strong financial and technical background to carry out the

project.

(v). In order to implement the project, the sponsors incorporated a
special purpose vehicle in the name of GSPL under Section-32 of the

Companies Ordinance, 1984 (Corporate Universal Identification No. 0100523,

dated June 30, 2016). The Registered/Business office of GSPL is located at

1485/C-2A, Asad Jan Road, Lahore Cantt. in the province of Punjab.

According to the Memorandum of Association, the objects of the company,
inter alia, include business of power generation and its sale thereof.

(vi). According to the submitted information, the total outlay of the

project is approximately PKR 4,594.0 million which will be financed through a
combination of debt (PKR 3,445.5 million) and equity (PKR 1148.5 million) in

a ratio of 75:25

Page 5 of 12

the benchmark set out in the



determinations of the Authority in the matter. Further, the sponsors are in

negotiation with United Bank Limited (UBL) for financing the debt portion of

the project.

(vii). As explained in the preceding paragraphs, GSPL had carried

out the feasibility study of the project. The review of the feasibility study

reveals that GSPL aims to install polycrystalline solar PV modules with single

axis trackers and central inverters. GSPL has proposed to consider 325Wp

polycrystailine modules, from Tier-1 PV module manufacturers (Phone Solar

or equivalent). It is pertinent to mention here that the Tier-1 ranking scale has

been devised by Bloomberg New Energy Finance Corporation and is used to

rank solar panel manufacturers in terms of their bankability or financial

stability whereby it is considered that the solar products manufactured by Tier-

1 ranked manufacturers are high in quality and reliability. Moreover, the single

axis tracking technology proposed by GSPL is efficient and increases the

energy yield of solar modules as much as 30% in comparison with the fixed

axis solar modules. GSPL has proposed installation of 154,224 PV modules

of 325Wp each making the installed capacity of the plant 50.123 MWp.

(viii). The Authority has observed that the sponsors of the project

carried out the required GIS for dispersal of electric power from the proposed

generation facility/Solar Power PlanUSolar Farm. According to the said study,

the dispersal of electric power will be made at 132kV voltage. The required

interconnection/dispersal arrangement of GSPL will be consisting of 132kV

D/C transmission line (400 sq. mm, Copper conductor) of about 0.7 km length

for making in-out from the planned Oursun Solar - Gharo circuit located near

the generation facility/Solar Power Plant/Solar Farm of GSPL. In this regard,

KEL has confirmed that the electric power from the proposed generation

facility/Solar Power Plant/Solar Farm will not have any adverse effect on its

system. Further, necessary arrangements for evacuation of electric power will

be made available well before the Commercial Operations Date (COD) of the

generation facility/Solar Power Plant/Solar Farm.
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(ix). The Authority considers that the proposed project, for which
generation licence is being sought, is based on RE source and does not
cause pollution as in the case of conventional power plants. However, the
Authority considers that the construction and operation of the generation

facility/Solar Power Plant/Solar Farm may cause soli and noise pollution. In

this regard, the Authority has observed that GSPL carried out the Initial
Environmental Examination Study and submitted the same for consideration
and approval of the Environmental Protection Agency, Government of Sindh

(EPAGoS). The Authority Is satisfied that EPAGoS has issued a No Objection

Certificate (NOC) for the project.

(x), In terms of Rule-3 of the Generation Rules, the Authority may

grant a generation licence to any person to engage in the generation

business. The said rule stipulates various conditions pertaining to the grant of
generation licence as explained in Rule-3(2), Rule-3(3), Rule-3(4) and Rule-

3(5) of the Generation Rules. In this particular case, the Authority has

observed that conditions of Rule-3(2) and Rule-3(3) stands satisfied as GSPL

has provided details of location, technology, size, net capacity/energy yield,

interconnection/dispersal arrangements, technical limits, technical functional

specifications and other details specific to the generation facilities.

(xi). Further, Rule-3(5) of the Generation Rules stipulates that the
Authority may refuse to issue a generation licence where the site, technology,

design, fuel, tariff or other relevant matters pertaining to the generation facility

proposed in an application for ,a generation licence are either not suitable on
environmental grounds or do not satisfy the least cost option criteria. In this

regard, Rule-3(5) of the Generation Rules also stipulates the conditions
pertaining to least cost option criteria which include (a). sustainable

development or optimum utilization of the renewable or non-renewable energy
resources proposed for generation of electric power; (b). the availability of

indigenous fuel and other resources; (c). the comparative costs of the
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against the preferences Indicated by the Authority; (d). the costs and right-of-

way considerations related to the provision of transmission and

interconnection facilities; (e). the constraints on the transmission system likely

to result from the proposed generation facility and the costs of the

transmission system expansion required to remove such constraints; (f). the

short-term and the long-term forecasts for additional capacity requirements;

(g). the tariff resulting or likely to result from the construction or operation of

the proposed generation facility; and (h) the optimum utilization of various

sites in the context of both the short-term and the long-term requirements of

the electric power industry as a whole.

(xii). The Authority considers that the proposed project will result in

optimum utilization' of the RE resources which were earlier untapped, resulting

in pollution free electric power. It is relevant to mention that solar is an

indigenous resource and such resources have a preference for the' energy

security. Further, the Authority through Its determination No. NEPRAlTRF-

403/GSPL-2017/1190-1192 dated January 25,2018 has awarded a levelized

tariff of Rs. 5.8877/KWh to GSPL which is very competitive considering the

overall energy mix of the country in general and that of KEL in particular.

(xiii). As explained in the preceding paragraphs, the sponsors of the

project carried out the GIS which concludes that the project will not face any

constraints in the transmission system. Further, being located in close

proximity to the transmission system, the project will not result in cost and

right-of-way issues for the provision of transmission and interconnection

facilities. It is pertinent to mention here that KEL has included the project in its

long-term forecasts for additional capacity requirements.

(xiv). In view of the above, the Authority is of the considered view

that the project of GSPL fulfills the eligibility criteria for the grant of generation

llcence as stipulated in the NEPRA Act, the relevant rules and regulations and

other applicable documents.
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(E). Grant of Generation Licence

(i). The sustainable and affordable energy/electricity is a key
prerequisite for socio-economic development of any country. In fact, the

economic growth of a country is directly linked with the availability of safe,

secure, reliable and cheaper supply of energy/electricity. In view of the said
reasons, the Authority is of the considered opinion that for sustainable

development, all indigenous power generation resources including RE must
be developed on priority basis.

(II). The existing energy mix of the country is heavily skewed

towards thermal power plants, mainly operating on imported fossil fuel. The
continuous import of fossil fuel not only creates pressure on the precious
foreign exchange reserves of the country but is also an environmental

concern. Therefore, in order to achieve sustainable development, it is

imperative that RE resources are given priority for power generation and their

development is encouraged. The Energy Security Action Plan 2005 approved

by GoP, duly recognizes this very aspect of power generation through RE and

envisages that at least 5% of total national power generation capacity (l.e,

9700 MW) is to be met through RE resources by 2030.

(iii). The Authority considers that the proposed project of GSPL is
consistent with the provisions of Energy Security Action Plan 2005. The

project will help in diversifying the energy portfolio of the country in general
and that of KEL in particular. Further, not only will it enhance energy security

of the country by reducing dependence on the imported fuel but also help in

reducing carbon emissions by generating clean electricity, thus improving the

environment.

(Iv). As explained in the preceding paragraphs, GSPL has provided

the details of location, technology, size, net capacity/energy yield,
other related
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information for the proposed generation facility/Solar Power Plant/Solar Farm.
In this regard, the Authority has observed that the sponsors of the projects
have purchased 168-acres of private land for the project. The said details
have been incorporated in Schedule-I of the proposed generation licence. The

Authority directs GSPL to utilize the land exclusively for the proposed

generation facility/Solar Power Plant/Solar Farm and not to carry out any
other generation activity on the said land without prior approval of the
Authority.

(v). The term of a generation licence under Rule-5(1) of the

Generation Rules is required to commensurate with the maximum expected

life of the units comprised in a generating facility, except where an applicant
for a generation licence. consents to a shorter term. According to the

information provided by GSPL, its generation facility/Solar Power Plant/Solar
Farm will achieve COD by June 30, 2019 and will have a useful life of more

than twenty-five (25) years from its COD. In this regard, GSPL has requested

that the term of the proposed generation licence may be fixed as twenty-five

(25) years. The Authority considers that said submission of GSPL about the

useful life of the generation facility/Solar Power Plant/Solar Farm and the
subsequent request to fix the term of the generation licence is consistent with

international benchmarks, therefore, the. Authority fixes the term of the

generation licence as twenty-five (25) years from COD of the project.

(vi). Regarding the tariff, it is hereby clarified that under Section-

7(3)(a) of the NEPRA Act, determining tariff, rate and charges etc. is the sole
prerogative of the Authority. In.vlew of the said, the Authority through Article-6

of the generation licence directs GSPL to charge the power purchaser only
such tariff which has been determined, approved or specified by the Authority.

The Authority directs GSPL to adhere to the Article-6 of the generation licence

in letter and spirit without any exception.
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(vii). About compliance with the environmental standards, as
discussed in the preceding paragraphs, GSPL has provided the NOe from

EPAGoS and has confirmed that the project will comply with the required

standards during the term of the generation licence. In view of the importance

of the issue, the Authority has decided to include a separate article (i.e.
Article-10) in the generation licence along with other terms and conditions
making It obligatory for GSPL to comply with relevant environmental
standards at all times. Further, the Authority directs GSPL to submit a report

on a bi-annual basis, confirming that operation of its generation facility/Solar
Power Plant/Solar Farm is in compliance with the required environmental

standards as prescribed by the concerned environmental protection agency.

(viii). The proposed generation facility/Solar Power Plant/Solar Farm

of GSPL will be using RE resource for generation of electric power. Therefore,

the project may qualify for the carbon credits under th.eKyoto Protocol. Under

the said protocol, projects coming into operation up to the year 2020 can

qualify for the carbon credits. GSPL has informed that the project will achieve

COD by June 3D, 2019, which is within the deadline of the Kyoto Protocol. In
view of the said, an article (i.e. Article-14) for carbon credits and its sharing

with the power purchaser has been included in the generation licence.

Accordingly, the Authority directs GSPL to initiate the process in this regard at
the earliest so that proceeds for the carbon credits are materialized. GSPL

shall be required to share the proceeds of the carbon credits with the power

purchaser as stipulated in Article-14 of the generation licence.

(ix), The Authority observes that GSPL applied for the grant of

generation licence in terms of Section-15 of the NEPRA Act. However,

NEPRA Act has been amended through Regulation of Generation,

Transmission and Distribution of Electric Power (Amendment) Act, 2018 and
Section~15 has been replaced with a new section i.e. Section-14B to provide

for the grant of generation licences, therefore, the generation licence is being

granted under Section-14B of the NEPRA Act.
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(x). In view of the above, the Authority hereby approves the grant

of generation licence to GSPL on the terms and conditions set out in the
generation licence annexed to this determination. The grant of generation
licence will be subject to the provisions contained in the NEPRA Act, the

relevant rules & regulations framed thereunder and other applicable

documents.

Authority:

Saif Ullah Chattha
(Member)

Hlmayat Ullah Khan
(Member) , .... __.. - ._)

Rehmatullah
(MemberNice Chairman)

Tariq Saddozai
(Chairman)
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National Electric Power Regulatory Authority
(NEPRA)

Islamabad - Pakistan

GENERATION LICENCE

No. SPGU25/2018

In exercise of the powers conferred upon the National Electric

Power Regulatory Authority (NEPRA) under Section 14B of the

Regulation of Generation, Transmission and Distribution of Electric

Power Act, 1997/Amendment Act, 2018, the Authority hereby grants

a Generation Ltcence to:

GHARO SOLAR (PVT.) LIMITED

Incorporated under Section 32 of the Companies
Ordinance, 1984 (XLVII of 1984) having Corporate Universal

Identification No. 0100523. Dated June. 30,2016

for its Generation Facility/Solar Power Plant/Solar Farm
.Located at Deh Ghairabad, Mirpur Sakro, District Thatta,

in the Province of Sindh

(Installed Capacity: 50.123 MW Gross ISO)

to engage in generation business subject to and in accordance with the
Articles of this Licence.

Given under my hand on 1711v day of July Two Thousand &

Eighteen and expires on 29th day of June Two Thousand &

Forty·Four

~B
"1 ~\ 19

Registrar



Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mirpur sakro District ThaUa
In the Province of Sindh

Article-1
Definitions

1.1 In this licence

(a), "Act" means the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997 as amended or replaced

from time to time;

(b). "Applicable Documents" mean the Act, the rules and regulations

framed by the Authority under the Act, any documents or
instruments issued or determinations made by the Authority

under any of the foregoing or pursuant to the exercise of its

powers under the Act, the Grid Code, the applicable Distribution

Code, if any, or the documents or instruments made by the

Licensee pursuant to its generation licence, in each case of a
binding nature applicable to the Licensee or, where applicable,

to its affiliates and to which the Licensee or any of its affiliates

may be subject;

(c). "Applicable Law" means the Act, relevant rules and regulations
made there under and all the Applicable Documents;

(d). "Authority" means the National Electric Power Regulatory

Authority constituted under Section-3 of the Act;

(e). "Bus Bar" means a system of conductors in the generation

facility/Solar Power Plant/Solar Farm of the Licensee on which

the electric power from all the photovoltaic cells is collected for

supplying to the Power Purchaser;

(f). (C02)
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad. Mirpur Sakro District Thatta
in the Province of Sindh

and other greenhouse gases not produced as a result of

generation of electric energy by the generation facility/Solar

Power Plant/Solar Farm and other environmental air quality

credits and related emissions reduction credits or benefits

(economic or otherwise) related to the generation of electric

energy by the generation facility/Solar Power Plant/Solar Farm,

which are available or can be obtained In relation to the

generation facility/Solar Power Plant/Solar Farm after the COD;

(g). "Commercial Operations Date (COD)" means the day

immediately following the date on which the generation

facility/Solar Power Plant/Solar Farm of the Licensee is

commissioned;

(h). "Commissioning" means the undertaking of the Commissioning

Tests of the generation facility/Solar Power Plant/Solar Farm as

stipulated in the EPA;

(i), "Commissioning Tests" means the tests to be carried out

pursuant to provisions of EPA;

0). "Distribution Code" means the distribution code prepared by the

concerned distribution company i.e. KEL and .approved by the

Authority, as it may be revised from time to time with necessary

approval of the Authority;

(k). "Energy Purchase Agreement (EPA)" means the energy

purchase agreement, entered or to be entered into by and

between the Power Purchaser and the Licensee, for the

purchase and sale of electric energy generated by the

Page 3 of 9 of the Articles of
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad, Mlrpur Sakro District Thatta
In the Province of Sindh

generation facility/Solar Power PlanUSolar Farm, as may be

amended by the parties thereto from time to time;

(I). "Generation Rules" mean the National Electric Power Regulatory

Authority Licensing (Generation) Rules, 2000 as amended or

replaced from time to time;

(m). "Grid Code" means the grid code prepared by NTDC and

approved by the Authority, as it may be revised from time to time

by NT DC with necessary approval by the Authority;

(n). "IEC" means "the International Electrotechnical Commission or

its successors or permitted assigns;

(0). "IEEE" means the Institute of Electrical and Electronics

Engineers or its successors or permitted assigns;

(p). "Licensee" means Gharo Solar (Pvt.) Limited or its successors

or permitted assigns;

(q). "Licenslnq Regulations" mean the National Electric Power

Regulatory Authority Licensing (Application & Modification

Procedure) Regulations, 1999 as amended or replaced from

time to time;

(r). "KEL" means K·Electric Limited or its successors or permitted

assigns as a Power Purchaser;

(8). "Net Delivered Energy" means the net electric energy exp.ressed

in kWh geRerated by the generation facility/Solar Power
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Generation Licence
Oharo Solar (Pvt.) L.lmited

Deh Ohalrabad, Mirpur Sakro District Thatta
In the Province of Sindh

Plant/Solar Farm of the Licensee at its outgoing Bus Bar and

.delivered to the Power Purchaser;

(t). "NTDC" means National Transmission and Despatch Company

Limited or its successors or permitted assigns;

[u], 'Policy" means the "Policy for Development of Renewable

Energy for Power Generation, 2006" of GoP as amended from

time to time;

(v). "Power Purchaser" means KEL which will be purchasing electric

energy from the Licensee; pursuant to the EPA for procurement

of electric energy;

(w). "SCADA System" means the supervisory control and data

acquisition system for gathering of data in real time from remote

locations to control equipment and conditions;

(x). "Solar Farm" means "a cluster of photovoltaic cells in the same

location used for production of electric power";

1.2 The words and expressions used but not defined herein bear the

meaning given thereto in the Act or Generation Rules and Licensing

Regulations issued under the Act.

Artlcle-2
Applicability of Law

This licence is issued subject to the provisions of the Applicable Law,

as amended from time to time.
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Generation Licence
Gharo Solar (Pvt.) LImited

Deh Ghalrabad, Mlrpur Sakro District Thatla
In the Province of Sindh

Article-3
Generation Facilities

3.1 The location, size (capacity in MW), technology, interconnection
arrangements, technical limits, technical functional specifications and other

details specific to the generation facility/Solar Power Plant/Solar Farm of the

Licensee are set aut in Schedule-I of this licence.

3.2 The net capacity/Net Delivered Energy of the generation faclllty/Solar

Power Plant/Solar Farm of the Licensee is set aut in Schedule-II of this

licence. The Licensee shall provide the final arrangement, technical and
financial specifications and other specific details pertaining to its generation

facility/Solar Power Plant/Solar Farm before its COD.

Article-4
Term of Licence

This licence shall became effective from the date of its issuance. The

term of licence shall be twenty-five (25) years comprising useful life of the

generation facility (s) from its COD, subject to the provisions of Section-14B of

the Act. Unless suspended or revoked or licence ceases to have effect, the

Licensee may apply for renewal of its licence in terms of Generation Rules
read with the Licensing Regulations

Article-5
Licence fee

The Licensee shall pay to the Authority the licence fee as stipulated in

the National Electric Power Regulatory Authority (Fees) Rules, 2002 as
amended or replaced from time to time,

Article-6
I!dff

The Licensee shall charge only such tariff from the Power Purchaser

which has been determined, approved or specified by the Authority.
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mlrpur Sakro District Thatta
in the Province of Sindh

Artlcle-7
Competitive Trading Arrangement

7.1 The Licensee shall participate in such manner as may be directed by
the Authority from time to time for development of a Competitive Trading

Arrangement. The Licensee shall In good faith work towards Implementation
and operation of the aforesaid Competitive Trading Arrangement in the
manner and time period specified by the Authority. Provided that any such
participation shall be subject to any contract entered Into between the

licensee and another party with the approval of the Authority.

7.2 Any variation or modification in the above-mentioned contracts for
allowing the parties thereto to participate wholly or partially in the Competitive
Trading Arrangement shall be subject to mutual agreement of the parties

thereto and such terms and conditions as may be approved by the Authority.

Article-8
Maintenance of Records

For the purpose of sub-rule (1) of Rule-19 of the Generation Rules,

copies of records and data shall be retained in standard and electronic form

and all such records and data Shall, subject to just claims of confidentiality, be

accessible by authorized officers of theAuthority.

Article-9
Compliance with Performance Standards

The Licensee shall comply with the relevant provisions of the National

Electric Power Regulatory Authority Performance Standards (Generation)

Rules 2009 as amended or replaced from time to time.

Artlcle-1Q
Compliance with Environmental & Safety·Standards

10.1
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mlrpur Sakro District ThaUa
In the Province of S[ndh

shall comply with the environmental and safety standards as may be

prescribed by the relevant competent authority from time to time.

10.2 The Licensee shall provide a certificate on a bi-annual basls,

confirming that the operation of its generation facility/Solar Power Plant/Solar

Farm is in conformity with required environmental standards as prescribed by

the relevant competent authority.

Article-11
Power off take Point and Voltage

The Licensee shall deliver the electric energy to the Power Purchaser

at the outgoing Bus Bar of its generation facility/Solar Power Plant/Solar

Farm. The Licensee shall be responsible for the up-gradation (step up) of

generation voltage up to the required dispersal voltage level.

Article·12
Performance Data

12.1 The Licensee shall install properly calibrated automatic computerized

solar radiation recording device(s) at its generation facility/Solar Power

Plant/Solar Farm for recording of the solar radiation data,

12.2 The Licensee shall Install SCADA System or compatible

communication system at its generation facility/Solar Power Plant/Solar Farm

as well as at the side of the Power Purchaser.

12.3 The Licensee shall transmit the solar radiation data and power output

data of its generation facility/Solar Power Plant/Solar Farm to the control room

of the Power Purchaser.
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Generation LIcence
Gharo Solar (Pvt.) limited

Deh Ghairabad, Mirpur Sakro District Thatta
In the Province of Sindh

Article~13
Provision of Information

In accordance with provisions of Section-44 of the Act, the Licensee
shall be obligated to provide the required information in any form as desired
by the Authority without any exception,

Article~14
Emissions Trading /Carbon Credits

The Licensee shall process and obtain expeditiously the Carbon
Credits admissible to the generation facility/Solar Power Plant/Solar Farm.
The Licensee shall share the said proceeds with the Power Purchaser as per
the Policy.

Article~15
Design & Manufacturing Standards

The photovoltaic cells and other associated equipment of the

generation facility/Solar Power Plant/Solar Farm shall be designed,

manufactured and tested according to the latest lEG, IEEE standards or any

other equivalent standard in the matter. All the plant and equipment of the

generation facility/Solar Power Plant/Solar Farm shall be unused and brand
new.

Article-iS
Power Curve

The power curve for the individual solar photovoltaic cells provided by

the manufacturer and as mentioned in Schedule-I of ihls generation licence,

shall form the basis in determining the cumulative power curve of the

generation facility/Solar Power Plant/Solar Farm.
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad, Mirpur Sakro, District Thatta
In the province of Sindh

SCHEDULE-I

The Location, Size (i.e, Capacity in MW), Type of Technology,
Interconnection Arrangements, Technical Limits, Technicall

Functional Specifications and other details specific to the
Generation Facilities of the Licensee are described in this

Schedule.
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Generation Licence
Gharo Solar (Pvt.) limited

Deh Ghalrabad, Mlrpur Sakro, District Thatta
In the province of Sindh

Location of the
Generation Facility/Solar Power Plant/Solar Farm

of the Licensee

,
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad, Mirpur Sakro, District Thalia
In the province of Sindh

Location of the
Generation Facility/Solar Power Plant/Solar Farm

of the Licensee

Project Land Coordinate~.
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Generation licence
Gharo Solar (Pvt.) Limited

Oeh Ghalrabad, Mirpur Sakro, District Thatta
In the province of Slndh

Process Flow Diagram
of the Generation Facility/Solar Power PlantlSolar Farm

of the Licensee
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mlrpur Sakro, District Thatta
In the province of Sindh

Single Line Diagram
of the Generation Facility/Solar Power Plant/Solar Farm

of the Licensee
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad, Mlrpur Sakro, District Thatta
In the province of Sindh

Interconnection Arrangement/Transmission Facilities
for Dispersal of Power from the Generation Facilitv/Solar

Power Plant/Solar Farm of the Licensee

The electric power generated from the generation faclllty/Solar Power

PlanUSolar Farm of GSPL shall be dispersed to the load center of K~Electric
Limited (KEL).

(2). The proposed Interconnection Arranqement-la/Iranemiselon Facility-
TF for dispersal of electric power from the generation facility/Solar Power
PlanUSolar Farm of GSPL comprises the following: -

132 kV double circuit transmission line (400 sq. mm, Copper

conductor) of about 0.7 km length for making in-out from the planned

Oursun Solar - Gharo circuit located near the generation

facility/Solar Power PlanUSolarFarm of GSPL.

(3). Any change in the above IAffF, duly agreed by GSPL and KEL, shall

be communicated to the Authority in due course of time.
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Generation licence
Gharo Solar (Pvt.) limited

Deh Ghairabad, Mlrpu r Sakro, District Thatta
In the province of Sindh

Schematic Diagram for Dispersal of
Electric Energv/Power from the Generation FacilityJ

Solar Power Plant/Solar Farm
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mlrpur Sakro, DistrIct Thatta
In the province of Sindh

Details of
Generation Facility/Solar Power Plant!

Solar Farm

(A). General Information

(I). Name of the Gharo Solar (Pvt.) LimitedCompany/Licensee
Registered/

(ii). Business office of the 1485/C-2A, Asad Jan Road, Lahore Cantt.
Company/Licensee
Location of the The proposed plant is located at Dehgeneration facility(iii). Solar Power Plant! Ghairabad, Mirpur Sakro, District Thatta, in

Solar Farm the province of Sindh

Type of the

(iv). generation facility/ Photovoltaic (PV) based Solar Power PlantSolar Power Plant!
Solar Farm

(B). Solar Power Generation Technology & Capacity

(i). Type of Technology PV system with single-axis tracking

(il). System Type Grid Connected

Installed Capacity of

(iii). the generation facility 50.123 MWpSolar Power PlantJ
Solar Farm (MW)

(C). Technical Details of Equipment

(a). Solar Panels - PV Modules

(i), Type of Module 325Wp - Phono Solar or equivalent

(ii). Type of Cell Poly Crystalline
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghairabad, Mlrpur Sakro, District Thalta
In the province of Sindh

(iii). Dimension of each 1956mmx992mmModule

(iv). No. of Panels 154,224 Nos of 325Wp each corresponding
IModules to 50,123 MWp

(v), Module Area 1,94 m2

(vi). Frame of Panel Anodised Aluminium Alloy

(vii). Weight of one 24 kgs.Module

(viii). No of Solar Cells in 72 Cellseach module

(ix). Efficiency of 16.70%module

(x). Maximum Power 325W
(Pmax)

(xi). Voltage @ Pmax 37.4V

(xii). Current @ Pmax B.69A

(xiii). Open circuit voltage 46.5V(Voc)

(xiv). Short circuit current 8,99A(Isa)

Maximum system
(xv). open Circuit 1000V DC

Voltage

(b). PV Array

(i), Nos. of Strings 366/368 Strings per inverter

(il). Modules in a string 21 Nos
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Generation Licence
Gharo Solar (Pvt.) limited

Deh Ghalrabad, Mlrpur Sakro, DJ&trictThatta
In the province of Sind h

(e). Inverters

(i). Capacity of each
2500KWunit

(ii). Manufacturer Sungrow

(iii). Input Operating
1000VVortage Range

(iv). Number of Inverters Up to 20 Nos

(v). Efficiency of 99,0% I 98.7% (Euro Efficiency)inverter

(vi). Max. Allowable 520-540VInput voltage

(vii). Max. Current 4880A

(viii). Max. Power Point 520-850VTracking Range

(ix). Output electrical 2500kW @ 50 Deg Csystem

(x). Rated Output 360VVoltage

(xi). Power Factor Adjustable >0.99 (at nominal power)(adjustable)

(xii). Power control Three Phase Control

(xiii). Rated Frequency 50 Hz

Relative 0"'95%, non-condensingHumidity

(xiv). Environmental
Audible Noise < 55 dB(A)Enclosures

Operating 4500m (>3000m derating)Elevation
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Generation Licence
Gharo Solar (Pvt.) LImIted

Deh Ghalrabad. Mirpur Sakro, District Thatta
In the province of Sindh

Operating ·35°C-+60°Ctemperature

A Ground Fault monitoring

B Grid monitoring

C Insulation monitoring

(xv), Grid Operating 0 DC reverse polarityprotection

E AC & DC short circuit and
over current

F AC & DC overvoltage and
temperature

G Overheat protection

(d). Junction Boxes Installed and fixed on main steel structure in
Array yard.

(i). Number of J/Box 23 SCBs per inverter & 368 Nos of SCB in
units total

(ii). Input circuits in
each box 20 Inputs

(iii). Max. input current 15Afor each circuit

(iv). Protection Level IP 65

(v). Over current Over Current and Short Circuit Protection
protection available

(vi). Surge protection Available in both AC & DC sides

(e). Data Collecting System

(i). Weather Data (a). Global horizontal irradiation
pyranometer
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Generation Licence
Gharo Solar (Pvt,) Limited

Deh Ghalrabad, Mlrpur Sakro, District Thatta
In the province of Sindh

(b). Tracking irradiation pyranometer

(c), Ambient Air Temperature Sensor

(d). PV Panel Temperature Sensor

(e). Anemometer

(f), Relative Humidity

(g). Rain Gauge

(a). DC input voltage(V) & current (A) of
each Inverter (Phase, Line)

(b). Total DC power (kW) generated by
PVarray.

(c), AC output voltage (V) and current
(A) of each Inverter (Phase, Total)

(il), System Data
AC output power (kW) and energy(d). (kWh) of each Inverter

(e). Frequency (Hz)

(f). Power Factor (PF)

(f). Power Transformer

(I). Rating 35/45 MVA

(ii), Type of transformer Power Transformer - ONAN (Oil Natural Air
Natural)

(Iii). Purpose of Step-up (22 kV/132 kV)transformer

(iv). Output Voltage 132 kV
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Generation Licence
Gharo Soler (Pvt.) limited

Deh Gharrabad, Mlrpur Sakro, District Thatta
In the province of Sindh

(g). Unit Transformer

(I). Rating 5500kVA

(ii). Type of transformer Inverter Duty Transformer - ONAN (Oil
Natural Air Natural)

(iii). Purpose of Step-up (0.36kV/22kV)transformer

(iv). Output Voltage 22 kV

(D). Other Details

Expected COD of

(i). the generation
facility Solar Power June 30, 2019

Plant/Solar Farm

Expected useful
Life of the

(ii). generation facility 25 yearsSolar Power Plant!
Solar Farm from
the COD
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Generation Licence
Gharo Solar (Pvt.) Limited

Oah Ghalrabad, Mlrpur Sakro, DIstrict Thatta
In the province of Sindh

V-I Curve ~f Solar Cell
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mirpur Sakro, District Thalla
In the province of Sindh

SCHEDULE-II

The Total Installed Gross ISO Capacity of the Generation
Facility/Power Plant/Solar Plant (MW), Total Annual Full Load

(Hours), Average Sun Availability, Total Gross Generation of the
Generation Facility/Solar Farm (in kWh), Annual Energy

Generation (25 years Equivalent Net Annual Production-AEP)
KWh and Net Capacity Factor of the Generation Facility/Solar

Farm of Licensee are given in this Schedule.
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Generation Licence
Gharo Solar (Pvt.) Limited

Deh Ghalrabad, Mlrpur Sakro, District Thatta
In the province of Sindh

SCHEDULE·II

Total Installed Capacity of the
(1). Generation Facility/Solar Power 50.123 MW

PlanVSolar Farm

(2). No. of days per year 365

Annual generating capacity of

(3). Generation Facility/Solar Power 90,011 MWhPlanUSolar Farm (As Per
Simulation)

Total expected generation of the
Generation Facility/Solar Power

(4). PlanUSolar Farm during the 2,250,275 MWhtwenty-five (25) years term of this
licence

Annual generation of Generation
(5). Facility/Solar Power PlanUSolar 439,078 MWh

Farm based on 24 hours working

Net Capacity Factor of Generation
(6). Facility/Solar Power PlanVSolar 20.50%

Farm

Note:

All the above figures are indicative as provided by the Licensee. The

Net Delivered Energy available to Power Purchaser for dispatch will be

determined through procedures contained in the Energy Purchase

Agreement (EPA) or the Applicable Document(s).
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ANNEXURE-K

Tariff Determination dated 25-01-2018
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~
Registrar

National Electric Power Regulatory Authority
Islamic Republic of Pakistan

NEPRA Tower, Attaturk Avenue (East), G-5/i, Islamabad
Ph: +92-51-9206500, Fax: +92-51.2600026

Web: www.nepra.org.pk. E·mail: reglstrar@nepra.org.pk

No. NEPRA/TRF-403/GSPL-2017/1190-1192
January 25, 2018

\
Subject: Determination of National Electric Power Regulatory Authority in the matter

of Tariff Petition filed by Mis. Gharo Solar (Pvt.) Limited for Determination
of Reference Generation Tariff in respect of 50 MWp S.olar Power Project
(Case No. NEPRA/TRF-403/GSPL-2017)

Dear Sir.

Please find enclosed herewith the subject Determination of the Authority along with
Annex-I & II (24 pages) in Case No. NEPRA/TRF-403/GSPL-2017.

2. The Determination is being intimated to the Federal Government for the purpose of
notification in the official gazette pursuant to Section 31 (4) of the Regulation of Generation,
Transmission and Distribution of Electric Power Act, 1997.

3. Order of the Authority along with Annex-I & II of the Determination needs to be
notified in the official Gazette.

Enclosure: As above
'2.S 01 1f

(Syed Safeer Hussain)

Secretary
Ministry of Energy
'A' B1ock, Pak Secretariat
Islamabad

cc
I. Secretary. Cabinet Division, Cabinet Secretariat, Islamabad,
2. Secretary, Ministry of Finance, 'Q' Block, Pak Secretariat, Islamabad.
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd

Case No. NEPRA/TRF-403/GSPL-2011

... PETERMINATION OF NATIONAL ELECTRICPOWER REGULATORY AUTHORITY IN THE MATTER
OF TARIFF PETITION FILED BY MIS GHARO SOLAR (PRIVATE) LIMITED FOR DETERMINATION

OF REFERENCEGENERATION TARIFF IN ReSPECTOF 50 MWp SOLAR POWER PROJECT

1. Mis Gharo Solar (Pvt.) Ltd. (hereinafter referred to as the "GSPL" or "the petitioner/company")
flIed a tariff petition before National Electric Power Regulatory Authority ("NEPRA/the
Authority") on July 28, 2017 for determination of reference generation tariff In respect of its 50
MWp solar power project to be set up at Deh Ghairabad, Mlrpur Sakro. District Thatta, Sindh
under NEPRA (Tariff Standards and Procedure) Rules, 1998 (Tariff Rules").

2. The petitioner submitted that it is a spedal purpose company incorporated at Securities and

Exchange Commission of Pakistan (SECP) for setting up. owning and operating the subject solar
PV project.

3. Summary of the key information provided In the tariff petition is as follows:

Project company Gharo Solar (Private) Limited.

Sponsor Rana Nasim Ahmed (COO JDW Sugar Mills Ltd.)
Windforce (PriVate) Limited

Capacity 50MWp

Project location Deh Ghairabad, Mlrpur Sakro, District Thatta, Sindh

Concession period 25 years from COD

Purchaser K-Electrlc Limited

Capacity Factor 20.50%

EPC contractor Self EPC mode by GSPL

Project basis BOO

Project cost USD (MUUtm)/MW

EPCcost 0.7500

Degradation 0.0270

Adjusted EPC Cost 0.7770

Project Development Land Cost 0.0605

1



Determination of the Authority in the matter of Tariff Petition filed by
Ghiiro Solar (Pvt.) ltd.

Case No. N£PRA/TRF-403/GSPL-2011

Pre-COD Insurance cost Included in EPCcost figure

Financing fees & Charges 0.0186

Interest during construction 0.0189

Total project cost 0.875

Financing structure Debt: 75% Equity: 25%

Debt composition 100% Foreign

Interest rate 3 month LlSOR of 1.22% + 4.5%

Debt repayment term 13 years

Grace period 1 year

Repayment basis Quarterly

Return on equity 17% (IRRbased)

Operatlons cost indudlng Insurance USD Z4.aaQl MWlYej)[

Tariff: PKR/kWh US Cents/kWh

Year (1-13) 7.910 6.663

Year (14-25) 3.706 3.5295

Levelized Tarlff 6.996 6.663

Exchange rate 1 USD = 105 PKR

PROCEEDINGS

4. In accordance with Rule 4 of Tariff Rules, the tariff petition was admitted by the Authority on
August 23, 2017. Notice of admission was published in the daily national newspapers on is"
and 19th September, 2017 providing salient features of the petition and inviting
comments/intervention request from the interested parties. In response to notice of Admission,
intervention requests were received from Whistleblower Pakistan (WBP) and Mr. Muhammad Arif
Bilvanl, which were approved by the Authority. Further, comments were received from K-Electric
Limited (KE)and Chaudhary Mazhar All. The submissions of interveners and commentators were

sent to the petitioner for comments on which the petitioner vide letter dated November 28,
2017 has submitted its response.

A--\
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo SOIr1f (Pvt) Ltd

Case No. NEPRA/TRF-40J/GSPL-2017

5. Based on the submissions of the petitioner and interveners/commentators, following issues
were proposed to be considered during the course of hearing:-

ISSUES OF HEARING

6. Following is the list of issues that were framed by the Authority for the hearing:

• Whether the claimed EPC cost is competitive, comparative and Justified?

• Whether the claimed Non-EPC cost is justified?

• Whether the claimed capacity utlllzation factor of 20.5% is reasonable and Justified?

• Whether the petitioner's proposed solar modules and inverter technology satisfies the
international standards of quality and operation?

• Whether calculation/study of ground irradiance data was carried, out or otherwise?

• Whether the assumed degradation factor of 0.5% per annum is reasonable and justifted?

• Whether the claimed O&M costs are justified?

• Whether the claimed return on equity of 17% is justified?

• Whether the financing/debt terms are justified?

• Whether the claimed construction period of 12 months ls justifled?

• Whether K-Electric considered GSPL project in its long term transmission system study
conducted for determining the share of renewable energy?

• Whether KE has completed its study for interconnection of renewable energy in its
network?

• Whether the proposed indexation/adjustment mechanism at COD and during operation ls
justified?

• Any other issue with the approval of the Authority.

7. The Authority also decided to conduct a hearing for which notices of hearing were also
published in daily national newspapers on 26th and 2ih October, 2017 conveying schedule of
hearing for November 9, 2017 and issues framed for the hearing. Individual notices of hearing
were also served to the relevant stakeholders vide letters dated October 26, 2017 for
participation in the hearing. Subsequently. the hearing was adjourned by the Authority and re-

scheduLed for November 21, 2017. Notice of re-scheduling of hearing was published in daily
national newspapers on November 8, 2017 and individual notices were also sent to the
petitioner and the stakeholders vide letters dated November 10,2017 accordingly.
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Determination of-the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt) Ltd

Case No. NEPRA!TRF-403/GSPL-2017

B. The hearing was held on November 21, 2017 (Tuesday) at 11:00 A.M. at NEPRA Tower, G-5/1,
Islamabad which was attended by a large number of participants including the petitioner, K-
Electric and others.

9. Having considered the respective submissions of the parties and after careful consideration of

record, issue wise findings of the Authority are as under.-

Whether the clalmed EPC cost ls c:ompetltlve, c:omparative and Justlfied?

10. The petitioner has claimed USD 0.75 million per 'MW on account of EPC cost. To support its
claim, following comparison has been submitted by GSPL. Explaining its claim, GSPL submitted
that the module price has been targeted at 0.340 USD million/MW even though the average
spot price is currently varying between 0.37 to 0.38 USD million/MW, GSPL submitted that the
mounting system cost assumed by GSPLis for single axis tracking which is typically 0.08 - 0.12
USD mlllion/MW higher than fixed system, however, it is aggressively assuming increase of only
0.05 USD million/MW in this category compared to the NEPRA's benchmark. The substantial cost
decline has also been assumed tor inverters in line with global trends, GSPLsubmitted that other
cost benchmarks such as cable & transformer and civil & general work remain the same as

assumed by NEPRA in the upfront solar tariff as these are general equipment and works and not
linked to solar PV price declines. FUrther, GSPL submitted that it is taking on a very substantial

execution role itself and not incorporating margin for an external EPe contractor,

11, In its petition, GSPL submitted that under the claimed EPC cost, it shall install the equipment of
following brands which is subject to cha nge following the completion of project design:

No. Equipment Brands

1 PV Modules Tier 1 (JASolar, Trina, Jinko, terri Solar, Phono Solar, etc.)

2 Single Axis Tracker
Leading global supplier (Soltec, Optimum Tracker, Grupo
Clavijo, Gonvarri, etc.)

3 Central Inverter ABB,GE,Sungrow, etc.

4 Strlng Combiner Boxes Schneider, Sungrow, etc.

S DC/AC Cables Any top tier Pakistani or Chinese brand

6 Step Up Transformers Siemens, ABB,TBEA,QRE, Chint, etc.

4



Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (PvtJ Ltd

Case No. NEPRA/TRF-403!GSPL -2017

Medium Voltage
7 Switchgear & Sub- Siemens, ASS, Chint, etc.

station
8 SCADA ASS, Schneider, Meteocontrol, etc.

12. However, GSPLvide Its letter dated December 26, 2017 submitted its applicatlon for the grant of
generation license. In the instant application, GSPLsubmitted that it shall setup its project based
on PV modules from Phono Solar, For Inverters, GSPL has submitted that it shall purchase and
install inverters from Sungrow.

13. GSPL submitted that it does not intend to award EPC contracts either whole or part of the
Project and shall implement the Project in self-EPC mode through direct supervision and
management of multiple consultants, suppUers and contractors. Accordingly, the recently issued
NEPRA (Selection of Engineering, Procurement and Construction Contractor by Independent
Power Producers) Guidelines, 2017 ("EPCGuidelines") are not applicable to the instant petition.

14. WSP submitted that the petitioner is executing the project in self EPC mode which is a way to
circumvent the provisions of EPC Guidelines and NEPRA Competitive Bidding Tariff (Approval
Procedure) Regulations, 2017 ("Tariff Bidding Regulations"), The Authority has considered this
submission of the intervener and is of the view that EPC Guidelines provide applicabiltty on the

projects that intend to award EPCcontracts for whole or part of their power projects. It does not
bind the companies to execute the projects only under the EPe mode. As GSPL does not intend

to award EPC contract, therefore, the said EPC Guidelines do not apply on this project.
Regarding the point of Tariff Bidding Regulations, it is informed that NEPRA dated March 03,
2017 issued its tariff decision for solar power projects. In the instant decision, the Authority
decided to discontinue the upfront tariff regime and shifted towards competitive bidding for
induction of solar power. Nevertheless, the Authority is of the view that it cannot refuse the
interested parties, subject to fulfilment of the stipulated conditions, to not file petition under the
Tariff Rules, 1998 especially when the agencies who have to carry out the bidding process are in
process of developing the requisite documents.

15. K-Electric submitted that the EPe cost of USD 0.75 Million offered by GSPL is quite competitive

for single axis tracking system which is quite capital intensive. K-Electric also submitted that civil
works have been assumed in line with the latest upfront tariff allowed by NEPRA although the

actual piling cost on the project site are much higher considering the low elevation and
tidal/marshy land.

~
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Determination ofthe Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd

CaseNo. NEPRA/TRF-40J/GSPL-2011

16. To evaluate the EPC cost claim of GSPL, the Authority has relied upon the EPC cost and project
cost data in different countries. The prices of different types of modules, inverters and mounting
structures in different parts of the world were researched through 11 number of reports
published by credible organizations. Moreover, a number of online sources providing spot prices
data of equipment of solar power system were also surfed. Furthermore, the costs being claimed
by other comparable solar power projects were also examined. It Was found that the equipment
prices (modules, 'Inverters, mounting structures etc.) in most of the countries were roughly the
same. The differences were noticed in total setup cost primarily because of the soft costs such as
land cost, development cost, available expertise, cost of labour, manufacturing facilities etc.
Analysing all this data, the Authority is of the view that cost claimed by GSPLof USD 0.75 mlllion
per MW (USD 37.50 million) is reasonable and decided to approve the same.

17. The allowed EPC cost is the maximum limit on overall basis. Applicable foreign portion of this
cost shall be allowed variations at Commercial Operations Date ("COD") due to change in
PKR/USD parity during the allowed construction period, on production of authentic
documentary evidence to the satisfaction of the Authority.

Whether the claimed Non-EPC cost is justified?

18. PrQiect development cost The Petitioner has claimed USD 36,658/MW or USD 1.833 million on
account of project development cost. The petitioner stated that development cost has been
assumed in line with the recent NEPRAupfront solar tariff. The Authority has examined this cost
claim of GSPL while comparing the same with the claim of other solar power projects and has
decided to allow USO 1.50 million under this head. Project Development Cost shall be adjusted
at actual, subject to allowed amount as maximum limit, at the time of COD on production of
authentic documentary evidences to the satisfaction of the Authority.

19. Land cost: The petitioner has claimed USD 23,810/MW or USD 1.191 million in respect of cost of
land. The petitioner has stated that land for the project has been selected based on input from
power purchaser l.e. K-Hectrtc. As per GSPL petition, land acquisition for the project is currently
underway with earnest money has been paid to the vendor and final registration and transfer
formalities being concluded. Chaudhary Mazhar Ali submitted that cost of land in this remote

area can be much less than estimated by GSPL. The Authority noted that comparing the cost of
land of GSPL with other projects shall not be meaningful as the land of other projects have been

leased out by respective provincial government on concessionary rates. Further, it has been
learnt that the projects developed on tracking technology requires relatively more land.
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Determination of the Authority In the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd.

Case No. NEPRA/TRF-403!GSPL-2011

Moreover, the Authority noted the claimed cost is the same which was allowed to the previous
projects under upfront tariff. In view of the above, the Authority has decided to allow USD 1.190
million under this head. Cost of land shall be adjusted at actual, subject to allowed amount as
maximum limit, at the time of COD on production of authentic documentary evidences to the
satisfaction of the Authority.

20. Financing fees & charges: The petitioner has claimed USD 0.942 million on account of financing
fees & charges on the basis of 3% of the debt portion of the claimed capital cost. In Hne with its
most recent decision in the comparable renewable energy projects, the Authority has decided to
allow financing fee & charges at the rate of 2.5% on the allowed debt portion of the approved
capital cost of GSPl. Accordingly, the allowed amount under this head works out to be around
USD 0.754 million. Financial Charges shall be adjusted at actual, subject to allowed amount as

maximum limit, at the time of COD on production of authentic documentary evidences to the
satisfaction of the Authority.

21. Interest Durin!;! Constructio..n: The petitioner has claimed USD 0.929 million on account of
interest during construction (IDC) based on 3 months LlBOR (1.22%) plus spread of 4.5%. Based
on the approved EPC cost, drawdowns schedule as provided by the petitioner and taking into

account the allowed construction period of ten months, the interest during construction works
out to be around USD 0.67.6 million and is hereby approved. The terms of financing used to
work out the aforesald amount of IDC is discussed In the ensuing relevant sections. The allowed
IDC shall be re-computed at COD, for the allowed construction. period starting from the date of
financial close, on the basis of actual drawdowns (within the overall debt allowed by the
Authority at COD) by .applying 3 month LlBOR applicable at the day of the respective

…�awdowns.

22. Recapitulating above, the approved project cost under various heads is glven hereunder:

Project cost (USD Million)
_.

EPC Cost 37.500

Project Develo pment Cost 1.500

Land Cost 1.190

Financing fees & Charges 0.754

Interest During Construction 0.676

Total 41.620

7



Determination of the Authority In the matter of TrJriffPetition ri{ed by
Gharo Solar (Pvt.) Ltd.

Case No. NEPRA/TRF-403/GSPl~2017

Whether the cLalmed capacity utULzatlon factor of 20.5% ls reasonable and justified?
Whether the petitioner's proposed solar modules and inverter technology satlsfies the

international standards of quaUty and operation? And whether calculatlon/study of
ground lrradiance data was carried out or otherwise?

23. GSPL in lts petition submitted that it intends to achieve the highest capacity factor by installtng
latest equipment including sun trackers. GSPL also submitted that it has done detailed PV
system simulations using two of the most bankable databases namely Meteonorm and Solargls
for assessment of the capacity factor. According to GSPL, the average capacity factor for single
axis tracker varies from 19.21% to 20.69% which is a significant uplift over the fixed system. In
addition to the aforementioned, GSPL is of the view that it has assumed more ambitious
capacity factor for 20.5% close to the average P50 value to align with the basis for the NEPRA
fixed systems benchmark. The assumed capacity factor of 20.5% is approximately 14% higher
than the NEPRA benchmark of 18% and represents a cutting edge solar plant with the local
context.

24. WBP submitted that the cepaclty factor of GSPL is lower than capacity factor of 22.21%,

proposed by comparable solar power projects, and will thereby result in higher capacity charges.
WBP further submitted that GSPL has not mentioned any mechanism for sharing the benefit of
extra electricity produced. K"Electric submitted that the capacity factor of 20.5% assumed by
GSPL compares favourably with th~ NEPRA's benchmark figure of 18.0% for South Region in last
Upfront Tariff.

25. The Authority has considered the SUbmissions of the petitloner and commentators. The solar
resource figure as submitted by the petitioner has also been checked. Most importantly, the
Authority has given due consideration to the submission of the WBP that the projects being
setup in the comparable locations are claiming considerably better net plant capacity utilization
factors. In view thereof, the Authority has decided to approve the tariff of GSPL on net annual

plant capacity factor of 22.21%. Further, the Authority has decided that the solar resource risk
shall be borne by the power producer and a sharing mechanism given in the order part of this
determination shall be applied on the energy produced beyond the approved capacity
utilization factor.

8



Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd

Case No. N£PRA/TRF-403/GSPl-2011

Whether the assumed degradation factor of 0.5% per annum is reasonable and justified?

26. GSPL in its petition claimed a levelized annual degradation factor of 0.5% of EPe cost In its tariff
petition. WBP submitted that the proposed degradation factor of 0.5% per annum is on the
higher side and needs to be allowed on comparable basis as being allowed In the rest of the
world. The Authority has considered the submissions of the petitioner and intervener. The data
with respect to degradation being allowed in different parts of the world has also been referred.
Based on that, the Authority has declded to allow degradation factor of 0.5%. As requested by
the petitioner, the impact at degradation factor has been capitalized in the approved project
cost. The amount of USD 1.357 million has been made part of the approved project cost based
on the levelized rate of 3.62% of the allowed EPCcost.

Whether the claimed O&M costs are justified?

27. The petitioner has claimed O&M cost of USD 24,000 per MW inclusive of insurance during
operation. Justifying its claim, GSPL has submitted that the proposed cost is competitive figure

and is 35% lower than the comparable benchmark in the proposed upfront solar tariff advertised
by NEPRA on 14 June 2016. GSPLfurther submitted that a tracking system typically has higher

operatlonal costs due to motors and rotating parts. GSPLalso emphasized that its project size is
relatively small; hence, it does not benefit from the very substantial economies of scale In O&M
costs available to large solar plants. For that purpose, GSPL referred that the operational
manpower requirements for both 50 and 100 MW plants will be almost same and so the larger
plant will have close to half the O&M cost of GSPL.

28. WBP submitted that O&M cost of GSPL needs to be reduced as the O&M of solar projects is on
the lower side. K-Electrlc submitted that the GSPL has claimed O&M of USD 0.024 mlltion/MW
which is lower than the O&M cost claimed by Zorlu solar project on per MW basis.

29. To evaluate this claim of GSPL, the O&M cost being allowed in other parts of the world has been
referred while keeping in view the market conditions, required skilled manpower, spare parts,
inverters etc. As this cost component constitutes significant portion of the cost of human
resource, hence, it Was noted that doing comparison of O&M cost with the developed countries
may not appropriate due to higher labour costs in those countries. The submissions of the
petitioner regarding higher O&M cost of tracking solar power plants and smaller size of the
project were also given due consideration. Based on these analyses, the Authority has decided
to approve usn 0.759 million per year in respect of O&M cost to GSPL.The Authority has noted

9



Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt) Ltd.

Case No. NEPRA/TRF-403/GSPL-2011

that the cost of manpower required for management office and site office constitutes quite a
large portion of the total O&M cost which can be incurred in local currency. Further, it has also
been noted that O&M cost in upfront tariffs were approved allowing major portion in local cost.
In view thereof, the allowed O&M cost has been divided into local and foreign components in
the ratio of 50:50. For Insurance during operation, the Authority has dedded to allow USD 0.187
million per year on the basis of 0.5% of the allowed EPe cost of the project.

Whether the clalmed return on equlty of 17% Isjustlfied7

30. GSPL has submitted that return on equity has been assumed at 17% on IRR basis as per
established precedent for renewable energy projects. GSPL also added that it has no
implementation agreement as well as sovereign guarantee like other IPPs supplying electricity
to the system of National Transmission and Despatch Company Limited ("NTDCL"). WBP
submitted that IRR proposed by Zorlu itself is 11.9% whereas the IRRproposed by GSPL is way
higher.

31. The Authority has noted that in the most recent comparable cases of renewable technologies, it
has allowed IRR to the limit of 15%. In view thereof, the Authority has decided to approve ROE
of 15% on IRRbasis for GSPL.

Whether the financing/debt terms are justified?

32. GSPL has claimed a debt: equity structure of 75:25 with foreign financing on the basis of LlBOR
plus 4.5%. The debt utilized by GSPLwill be repayable in a period of 13 years plus grace period
of 1 year. GSPL has not claimed any indexation of debt servicing component on the basis of
variation in LlBOR/KIBORand has requested that no adjustment shall be made to the any debt
mix of local or foreign currency including debt secured under the SBP financlng scheme for
renewable energy.

33. Chaudhary Mazhar All submitted that the debt service period of 13 years ls not Justified and
should be around 08 years. WBP submitted that the financing terms need to be rationalized.

34. The Authority has noted that the premiums of 4.25% over base LlBORhas been allowed in the
most recent cases of comparable renewable technologies. In view thereof, the Authority has
decided to allow financing cost at the rate of UBOR plus premium of 4.25% to GSPL. The

l~\-')« '.

10



Determination of tho Authority in the matter of Tariff Petition filed by
Gharo solsr (Pvt.) Ltd

Case No, NEPRA/TRF-403/GSPl-2017

claimed debt to equity ratio of 75:25 and debt servicing tenor of thirteen years are found
reasonable and hereby approved,

Whether the claimed construction period of 12 months is justlfi.ed?

35, The petitioner in its tariff petition has proposed a construction perlod of 12 months, WBP
submitted that the construction period in development of a solar power project is on the lower
side therefore, the constriction period of GSPL being a solar power plant should not be more
than 9 months. GSPL during the hearing requested the Authority to award a construction period
of 12 months while submitting that the site is very tough with fish ponds and water pools which
make it difficult for civil works, According to GSPL a 10 months construction period for 50MW
will be a tight period for the company, The Authority pointed out that if G5PL had chosen other
part of land then construction period should have not been 12 months. Responding that, GSPL
submitted that the project has been planned in the same area as Oursun Solar which is being
developed right next to GSPL. The said site has been selected to minimize the interconnection
cost to KE,

36. The Authority noted that the construction period of 10 months was allowed for a solar power
project of SO MW under the previous upfront tariffs. Oursun solar project of 50 MW next to GSPL
project site also opted for upfront tariff with a construction period of 10 months. The Authority
has considered that the claim of the petitioner is not reasonable and has decided to allow the
construction period of 10 months to GSPL.

Whether K-Electric considered GSPl project in its long term transmission system study

conducted for determini.ng the snare of renewable energy? Whetner K·Electric has
completed its study for i.nterconnection of renewable energy in its network?

37. GSPL submitted that KE has included GSPL in its long term transmission study which is being
conducted by Shanghai Electric Power Design Institute and is scheduled to be completed in
January 2018, During the hearing, K-Electric also submitted that GSPL has been included in the
transmission study which shall be completed in January 2018, KEfurther submitted during the

hearing that a transmission line is being laid from KE'sDhabeji grid station to Gharo to evacuate
power. from Oursun Solar project. As the project of GSPL is adjacent to Oursun site a minimal
infrastructure cost of 700 meters line would only be required to interconnect and evacuate
power from GSPL as well with which KE has no issues. The Authority has considered these
submissions of GSPL and K·Electric, Further, the Authority has noted that with its petition, GSPL

l(
fJ-'
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo sour (Pvt.) Ltd

Cese No. NEPRA/TRF-403!GSPL-2017

submitted a term sheet signed between the petitioner and K-Electrlc which, inter alia, provides
that the power purchaser shall exclusively purchase all the energy produced by GSPl under the
provisions of EPA. In view thereof, the Authority understands that these issues have been settled
between the power purchaser and the project company.

Whether the proposed indexation/adjustment mechanism at COD and during operation is

justifled?

38. GSPL had claimed indexations of tariff components different than the indexation mechanism
generally claimed by the petitioners and allowed by NEPRA GSPLhad not solldted anyone time
adjustment at COD for exchange rate variation in EPC price, variation in interest during
construction, insurance during construction, sinsoure fee, debt mix etc. Further, no indexation
for variation in UBOR/KIBOR rates had been solicited by GSPL during its operation period. GSPL
has submitted that the 65% and 35% of the approved tariff may be allowed indexations with
respect to variations in exchange rate and local inflation respectively on every l,t January, 1st

April1,t July and 1st September. The Authority has considered the submissions of GSPl and is of

the view that the proposed mechanism may not be entertained under the Tariff Rules, 1998. The
adjustment mechanism approved by the Authority is given in the Order Part of this

determination.

General Submissions of WBP

39. WBP submitted that tariff petition of GSPL has been admitted by the Authority prior to the
submission of the application of qeneratlon license by the petitioner which is contrary to the
provision of rules and requtatlons of NEPRA.The intervener said that the technical scrutiny of
the power project can only be made during the process of application of generation on the
basis of feasibility study submitted along generation license application which covers the
technical details. GSPL vide its petition submitted that the instant tariff petition is submitted in
advance pursuant to the NEPRATariff RuLes,1998 which permit "any licensee", "consumer" or a
"person interested in tariff" to file a tariff petition with the Authority. GSPLwhlle advocating for
its case also referred the tariff petition of Matiari-Lahore Transmission line wherein NEPRA
acknowledged the petitioner PPJB as an interested person and awarded tariff without the
application and award of generation license. During the hearing GSPL was inquired by the

Authority regarding it generation license to which GSPl responded that the appllcatlon for
generation license application shall be flted at the earliest. The Authority has noted that GSPl
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Determination of the Authority in the matter of Tariff Petition ft¥edby
Gharo Solar (Pvt.) Ltd

Case No. NEPRA/TRF-403/GSPL -2017

dated December 26, 2017 has tiled the application for its generation license which is currently
under process with NEPRA.

40. WBP argued that solar PV power plants are replacing energy generation from base load thermal
power plants with fixed capacity payments which results in an increase in costs for the power
purchaser. GSPl submitted that unlike coal, furnace oil and other thermal projects, solar projects
do not have capacity payments linked to their installed capacity. Further, a sizeable portion of
the current installed capacity of Pakistan is inefficient and uneconomical to operate. GSPL also
highlighted that even in the best scenario of low fossil fuel prices; the tariff based on furnace
all/diesel is still hIgher than the proposed solar tariff. GSPl also pointed out that the current
power mix of the country is heavily dependent on imported fossil fuels, thus creating severe
environmental as well as balance of payment issues and putting pressure on the Rupee. The
Authority has noted that around 50% of the owned generation capaclty of K-Electric and quite a
large portion of its total basket comprises of old and relatively inefficient units. K-Electric's
whole fleet is primarily based on fossil fuels, l.e, gas and furnace olt. Due to non-availability of
sufficient gas, K~Electr1c has been running its power stations/units on furnace oil which costs
higher both due to relatively higher prices and less efficiency. It has been analysed that fuel cost
component of furnace all based power stations is higher than the tariff being approved for GSPL
even for the first thirteen years, It has also been noted that power purchase price that has been
approved vide recent multi-year tariff of K-Electric works out to be around Rs. 8/kWh and the
tariff being approved for GSPL is considerably lower at any time of its control period. Further,
this arrangement shall also increase the share of renewables in the system of K-Eiectric.

41. WBP also raised its concerns regarding these projects being planned on "Take or Pay" and 'Must
Run' policy for renewable energy projects. WBP also submitted that levelized tariff of GSPL is
although lower, however, GSPl power project may not be economically and financially viable as

the same is non-base load power plant with a capacity factor of only 19-20% which increases
the cost of evacuation/ interconnection from a solar power plant. In response GSPL submitted

that unlike thermal projects, the proposed project does not have the capability to store the
energy resource, so any Take and Pay' model would render the project unvlabls, Any un-
evacuated energy would impact the plant factor negatively and the Company would not to be
able to recover its costs and investment. GSPL highlighted that solar power plants are globally
considered as must-run units, Varlous countries lncluding India, China, Chile, European Union,
Srllanka, Turkey, Egypt, Mexico, UAE etc. all have pollcles ensuring must-run / priority dispatch

status for solar projects and Pakistan has followed the same principie in its Renewable Energy
Policy 2006. GSPL also submitted that the current market operates with a slnqle buyer model in

)~t
... ' ......
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt) Ltd

Case No. NEPRA/TRF-403/GSPL -2017

place and in this scenario solar projects would not be bankable on 'Take and Pay' basis. GSPL
also submitted that NEPRA has acknowledged the same policy in its previous determination
dated 09.08.16 for NPPMl, an LNG based power plant wherein it was stated: "Regarding Take or
pay arrangement, it ls observed that this arrangement is in accordance with the application
Power Policy and unless there is a competitive power market in the country this regime will be
hard to change." The Authority has noted that the tariff being approved is not based on "take or
pay" arrangement as the project sponsor shall not be ensured the recovery of its tariff on certain
level of energy. Doing so, the risk of resource shall be borne by the power producing company.
K-Electric has ag reed to purchase all the energy offered for sale by GSPLwhich is in tine with the
arrangement given in Renewable Energy Policy, 2006. Regarding the submission of transmission
cost, K-Electric has submitted that the project site is adjacent to the Oursun solar project for
which KE is already in process of laying a 132 KV double circuit Hne from Dhabeji to the

switchyard of Oursun solar in Gharo. Hence, the line being built shall be utilized for the
evacuation of additional power which would result In optimization of transmission line and
reduction of transmission cost.

42. WBP further submitted that it is in favour of the induction of the renewable power projects only
if they are economically feasible and GSPl solar tariff is still higher than solar tariff in UAEand
India which is in the range of around US cents 3/kWh. Further, WBP also pointed out that the
tariff of GSPL is higher than the tariff requested by Hellos, Meridian. Hellos and HNDS. GSPL

submitted that the proposed tariff by Gharo Solar is one of the lowest tariffs offered for any type
of project in Pakistan. According to GSPL, the proposed tariff is lower than thermal (e.g. coal

LNG), large hydel and wind projects. With development in renewable technologies, electriclty
tariffs for the same have become .cheaper than conventional power plants. GSPLalso submitted

that it is important to understand that solar tariffs are dependent on multiple factors which
include solar irradiance in the area of installation and cost of capital of the country. Comparison

of solar tariffs across countries has to be made within context of these factors and other
considerations including state of maturity of the sector. Further, when comparing costs with
neighbouring countries such as India, it needs to be recognized that India is a mature market
with an installed solar PV capacity of over 14,000 MW till September 2017 and plans to add
further 20,000 MW in 2017-18 alone. Regarding the comparison with Hellos, HNDS and
MerIdian, GSPl submitted that every project ts different in capacity, technology selection, capital

structure and is not practical to compare projects while they are different in their base
assu mptions. The Authority has considered the submissions of the intervener and petitioner and

has addressed the certain concerns of the interveners while approving the parameters of this
tariff determination.
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43, Mr Arif BUvani and WBP have submitted that after the recovery of all the development and
operational costs by the investor the project should be transferred to an appropriate
Government Agency, It is informed that the tariff under the transfer model works out to be
higher as the redemption of equity is made part thereof which burdens the consumer upfront.
Further, in view of rate at technological advancement in the solar energy, there are higher
chances that such projects may become obsolete after the control period of twenty five years. In
vlew thereof, it may not be considered a good option to transfer the project either to power
purchasing agency or any government entity,

44. ORDER

The Authority hereby determines and approves the following generation tariff along with terms
and conditions for M/s Gharo Solar (Private) Limited for its 50 MWp power project for delivery of
electricity to the power purchaser:

.
Tariff Components Year 1·13 Year 14~25

Operations and Maintenance Cost 0.8192 0,8192

Insurance during Operation 0.2024 0,2024

Return on Equity 1.8446 1.8446

Debt Servicing 3.8610 -

Total 6.7272 2.8662

Rs/kWh

• Levelized tariff works out to be US Cents 5,6073/kWh,

• The aforementioned tariff is applicable for twenty five (25) years,

• Debt Service shall be paid in the first 13 years of commercial operation of the plant.

• Debt Servicing has been worked out using three months LiBOR(1.694%) + Spread (4,25%).

• Debt to Equity of 75:25 has been used.

• Return on Equity during construction and operation of 15% has been allowed.

• Construction period of ten (10) months has been allowed for the workings of ROEDCand IDe.

• Insurance during Operation has been calculated as 0.50% of the allowed .EPCCost,

• Reference Exchange Rates of 105 PKR/USDhas been used,

• Detailed component wise tariff is attached as Annex-l of this order,

• Debt Servicing Schedule is attached as Annex-It of this order,
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Determination of the Authority in the metter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd.

Case No. NEPRA/TRF-403/GSPl-2011

A. One Time Adjustments at COD

• Applicable foreign portion of the allowed EPC cost will be adjusted at COD on account of
variation in PKR/USD parity, on production of authentic documentary evidences to the
satisfaction of the Authority. The adjustment in approved EPC cost shall be made onLy for the
currency fluctuation against the reference parity values.

• For cost items other than EPC cost, the amounts allowed in USD will be converted in PKR
using the reference PKR/USD rate of 105 to calculate the maximum llmit of the amount to be
allowed at COD.

• Duties and/or taxes, not being of refundable nature, relating to the construction period
directly imposed on the. company up to COD wtll be allowed at actual upon production of
verifiable documentary evidence to the satisfaction of the Authority.

• IDC will be recomputed at COD on the basis of actual timing of debt draw downs (for the
overall debt allowed by the Authority at COD), applicable lIBOR and premium.

• The tariff has been determined on debt: equity ratio of 75 :25. The tariff shall be adjusted on

actual debt: equity mix at the time of COD, subject to equity share of not more than 25%. For
equity share of more than 25%, allowed IRR shall be neutralized for the additional cost of
debt: equity ratio.

• The reference tariff has been worked out on the basis of 3 month LlBOR of 1.694% plus a
prernlum of 425 basis points. In case negotiated spread is less than the said llrnlts, the savings
in the spread OVer LIBOR shall be shared between the power purchaser and the power
producer in the ratio of 60:40 respectively.

• ROEDC will be adjusted at COD on the basis of actual equity injections (within the overall
equity allowed by the Authority at COD) during the project construction period of ten months
allowed by the Authority.
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt,) ltd.

Case No, N£PRA/TRF-403/GSPL-2017

B. Indexations

i) Operation and Maintenance Costs

O&M components of tariff shall be adjusted on account of change in local Inflation (CPI), foreign

inflation (US CPI) and exchange rate quarterly on 1st July, 1st October, 1st January and 1st April

based on the latest available information with respect to (PI notified by the Pakistan Bureau of

Statistics (PBS), US (PI Issued by US Bureau of Labor Statistics and revised TT & OD selling rate of

US Dollar notified by the National Bank of Pakistan as per the following mechanism:

F.O&M(REV) ::: F. O&M (REF) * US CPI (REV)I US CPI (REF)*ER (REV)I ER (REF)

L. O&M(REV) = L, O&M (REF)* CPI (REV) / CPI (REF)

Where;

F V. O&M(REV) = The revised O&M Foreign Component of Tariff

L. O&M(REv) = The revised O&M Local Component of Tariff

F.O&M(REF) ::: The reference O&M Foreign Component ofTariff

L.O&M(REF) ::: The reference O&M Local Component of Tariff

US CPI(REV) ;:: The revised US CPI (All Urban Consumers)

US CPI(REF) = The reference US CPI (All Urban Consumers) of 246,669 for

the month of November, 2017

CPI(REv) ::: The revised CPI (General)

CPI(REF) = The reference ePI (General) of 220,420 for the month of

November, 2017

ER(REV) ::: The revised TT & OD selling rate of US dollar

ER(REF) ::: The reference n& OD selling rate of RS, 10S/USD

Note: The reference indexes shall be revised after making the required adjustments in tartff
components at the time of COD.

ll) Insurance during OperattQn

The actuallnsurance cost for the minimum cover required under contractual obligations with the

Power Purchaser, not exceeding 0.5% of the EPe cost, will be treated 'as pass through, Insurance

J.\
r:., .
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd.

Case No. NEPRA/TRF-403/GSPl-2017

component of reference tariff shall be adjusted annually as per actual upon production of
authentic documentary evidence according to the following formula:

AIC = Ins (Ron/ P (Ron* P (flel)

Where;

AIC = Adjusted insurance component of tariff

Ins (Ref) = Reference insurance component of tariff

P (ReI) = Reference premium @ 0.5% of EP( Cost at Rs. 105

P (Act) = Actual premium or 0.5% of the EPC Cost converted into Pak
Rupees on exchange rate prevailing at the time of insurance

premium payment of the insurance coverage period
whichever is lower

iii) Return on Equity

The ROE component of the tariff will be adjusted on quarterly basis on account of change in
USD/PKR parity. The variation relating to these components shall be worked out according to the
following formula;

ROE(Rev) = ROE(Ref)* ER(Rev/ER(Ref)

Where;

ROE(Rev) = Revised ROE Component of Tariff

ROE(Ref) = Reference ROE Component of Tariff

ER(Rev)
The revised TT & OD selling rate of US dollar as notified by

=
the National Bank of Pakistan

ER(Rofl = The reference TT & OD selling rate of Rs. 10S/USD

Note: The reference tariff component shall be revised after making the required adjustments
at the time of COD.

!.\..' .
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Determination of the Authority in the matter of Tariff Petition filed by
Gharo Solar (Pvt.) ltd.

Case No. NEPRA/TRF-403/GSPl-2011

r. Lv) Indexations applicable to debt

Foreign debt and its interest will be adjusted on quarterly basis, on account of revIsed TT & OD
selling rate of US Dollar, as. notified by the National Bank of Pakistan as at the last day of the
preceding quarter, over the applicable reference exchange rate.

v) Variatlons in L1BOR

The interest part for the tariff shall remain unchanged throughout the term except for the
adjustment due to variation in interest rate as a result of variation in LlBOR according to the
following formula;

81 = P(REV>*(LlBOR(REV)_1.694%) /4

Where;

81 := The variation in Interest charges applicable corresponding to
variation in 3 month LlBOR. 81 can be positive or negative
depending upon whether 3 month LIBOR (REV. per annum> or
< 1.694%. The interest payment obligation will be enhanced
or reduced to the extent of 81 for each quarter under
adjustment.

P (REV) = The outstandIng principal (as indicated in the attached debt

service schedule to this order), at the relevant quarterly
calculations date. Quarter 1 shall commence on the
commercial operations date (i.e, the first figure will be used
for the purposes of calculation of interest for the first quarter
after commercial operations date).

UBOR (REV) = Revised 3 month LlBOR as at the last day of the preceding
quarter

Note: The reference tariff component shall be revised after making the required adjustments
at the time of COD.
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Determination of the Authority in the matter of Tariff Petition filed by
Ghero Solof (Pvt.) Ltd.

Csse No: NEPR4ITRF-403/GSPl-2017

c. Terms and Condi.tions

The following terms and conditions shall apply to the determined tariff:

• All plant and equipment shall be new and of acceptable standards, The verification of the
plant and equipment will be done by the independent engineer at the time of the
commissioning of the plant duly appointed by the power purchaser.

• This tarlff will be limited to the extent of net annual energy generation supplied to the power
purchaser up to 22.21% net annual plant capacity factor. Net annual energy generation
supplied to the power purchaser in a year, in excess of 22.21% net annual plant capacity
factor will be charged at the following tariffs:

Net annual
plant capacity factor % of the prevalent tariff

Above 22.21% to 23.21%

Above 23.21% to 24.21%

Above 24.21%

80%

90%

100%

• The risk of solar resource shall be borne by the power producer.

• In the tabulated above tariff no adjustment tor certified emission reductions has been
accounted for. However, upon actual realization of carbon credits, the same shall be
distributed between the power purchaser and the power producer in accordance with the
applicable GOP Policy, amended from time to time.

• In case the company shall secure full or certain portion of debt under any concessionary
financlng including one introduced by State bank of Pakistan, the tariff of the company shall
be adjusted at COD on the terms of the said finandng.

• Allowed limit of degradation has been made part of the approved project cost. No extra

financial compensation shall be provided in the EPA.

• The plant PV capacity may vary from 50 MWp, provided that the maximum power to be
evacuated in MWac shall remain consistent with grid study approved by KE. Benchmark
energy calculations shall be made on revised PV capacity and no additional cost in this regard
shall be allowed to GSPL.

• The company wilt have to achieve financial close within one year from the date of issuance of
this tariff determination. The tariff granted to the company will no longer remaln
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"
applicable/valid, if financial dose is not achieved by the company in the abovementioned
timeline or its generation license is declined/revoked by NEPRA.

• The targeted maximum constructlon period after financial close is ten months. No adjustment

will be allowed in this tariff to account for financial impact of any delay in project
construction. However, the fallure of the company to complete construction within ten
months will not InvaUdate the tariff granted to it.

• Pre COD sale of electricity Is allowed to the power producer, subject to the terms and
conditions of EPA, at 50% of the appllcable tariff. However, pre COD sale will not alter the
required commercial operations date stipulated in the EPAin any manner.

• In case the company is obligated to pay any tax on its income from generation of electricity,
or any duties and/or taxes, not being of refundable nature, are imposed on the company, the
exact amount paid by the company on these accounts shall be reimbursed on production of
original receipts. This payment shall be considered as a pass-through payment. However,
withholding tax on dividend shall not be passed through.

• No provision for the payment of Workers Welfare Fund and Workers Profit Partlclpation has
been made in the tariff. In case, the company has to pay any such fund, that will be treated as
pass through item in the EPA.

• The approved tariff along with terms & conditions shall be made part of the EPA.General
assumptions, which are not covered in this determination, may be dealt with as per the
standard terms of the EPA.

45. The Order part along with two Annexures is recommended for notification by the Federal
Government in the official gazette in accordance with Section 31(4) of the Regulation of
Generation, Transmission and Distribution of Electric Power Act, 1997.

kj
.r" I
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Annex-Il
Gharo Solar (Pvt.) Ltd.

Debt Servicing Schedule
r , To't8!!?~bl Ril~t:?::PAiii:{ja~;','Principal ~... ,BalanceRelevant: PrincIpal Repayment Int~rest :' PrinCipal 'Ser:vlc~. ;'~Wrii~r~iif, Quarters (USD)

(US D)
(I,lSD)

[USD) :
(MllIi(ln ~:)lls./kwli. i. usn), R~!!l~~h',,' ~ III' • •

1 32,232,891 415,279 479,003 31,817,612 094202
2 31,817,612 421450 0172032 31,396,162 694,282

1.0333 2.0277
3 31,396,162 427713 466569 30,968,448 8901,202
4 30,968,440 434070 460213 30,534,379 B94,202
5 30,534,379 440,520 oIS3762 30,093859 B94202
6 30,093,859 447067 447216 29.646,792 894202

1.9147 1.9163
7 29,646,792 453,710 440,572 29,193 082 894,282
8 29,193082 460453 433,830 20732,629 894,282
9 28,732,629 467,295 426,987 20,265,333 894,282

10 20,265333 474,240 420M3 27,791,094 894,282
2.0629 1.7901

11 27,791,094 481,287 412,995 27,309,806 894,282
12 27,309,806 480,440 405,043 26,021,367 894,202
13 26,021,367 495,698 398,504 26,325,668 894,282
14 26,325,668 503,065 391,210 25,822,604 894,282

2.1003 1.6727
15 25,822,604 510,540 303,742 25,312,063 894,282
16 25,312,063 518,127 376,155 2il,793,936 894,202
17 24,793,936 525,827 360,455 24,268,109 094,202
10 24,260,109 533,641 360,641 23,734,467 894,282 2.3213 1.5397
19 23,734,467 541572 352,711 23,192,096 894,202
20 23,192,896 519,620 344,663 22,643,276 894,282
21 22,643,276 557,788 336,495 22,005.480 094,202
22 22,005,408 566,077 328,206 21,519,412 094,202 2.4624 1.3906
23 21,519,412 574,489 319,794 20,944,923 8%282
24 20,944,923 583,026 311,256 20,361,897 894,282
25 20,361,897 591,690 302,592 19,770,206 894,202
26 19,770,206 600,483 293,799 19,169,723 894,2£l2

2.6121 1,2109
27 19,169,723 609,407 204,076 18,560,316 894,2£l2
28 10,560,316 618,463 275,019 17,941,853 094,202
29 17,941,853 627,654 266,620 17,314,199 894,282
30 17,314,199 636,901 257,301 16,677,218 894,282

2.7709 1.0901
31 16,677,218 646.447 247,835 16,030.770 894,202
32 16,030,770 656,054 238,228 15,374,716 094,202
33 15,374,716 665,803 228,479 14,700,913 094,202
31 14,708,913 675,698 218,585 14,033,215 094,282

2.9393 0.9217
35 14,033,215 685,739 200,543 13,347,476 894,202
36 13,347,476 695,930 198,353 12,651,547 894,282
37 12,651,547 706,272 100.011 11,945,275 894,282
30 11,945,275 716,767 177.515 11,228,500 094,282

3.1179 0.7431
39 11,228,508 727,419 166.863 10,501,009 694,282
10 10,501,009 730,229 156,054 9,762,860 094,282
41 9,762,860 749200 145083 9,013,660 894,282
42 9,013,660 760,333 133,949 8,253,327 894;282

3.3074 0.5536
43 8,253,327 771,632 122,650 7,401,695 8%202
44 7,481,695 783,099 111.183 6,698,596 094,282
45 6,698,596 794,737 99546 5,903,859 094,2£l2
46 5,903,859 806.547 87735 5,097,312 0901,282

3.5085 0.3525
47 5,097,312 818,533 75750 .4,270779 091,282
48 4,278,779 030,697 63,586 3,118,083 091,282
49 3,448,083 843,042 51,211 2,605,Q41 094,282
50 2,605,041 855,570 38.713 1,719,471 894,282

3.7217 0.1393
51 1,749,471 868,284 25,998 ' 081,187 894,282
52 881,187 881,187 13,095 (0) 0901,202


