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SAFE SOLAR POWER (PvT) LIMITED . GENERATION LICENSE MODIFICATION APPLICATION

B o BEFORE_;"'. -
THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

(NEPRA)_

APPLICATION FOR MODI;EICATION IN GENERATION LICENSE NO. o
' , SPGL/07/2014FOR - 0 '
SOLAR POW.ER GENERATION FACILI_TY- '

PURSUANT TO ENABLING PROVISIONS OF NEPRA ACT 1997 READ WITH ENABLING
PROVISIONS OF RULES MADE THEREUNDER , LICENSING {APPLICATION &
MODIFICATION PROCEDURE) REGULATION 1999 AND LICENSING (GENERATION) RULES -

: 2000& . .
B THE FEDERAL GOVERNMENT’S . - _
‘POLICY OF RENEWABLE ENERGY FOR POWER GENERATION 2006’ '
o ON BEHALF QF -

SAFE SOLAR POWER (PVT) LIMITED )
' FOR NEPRA S APPROVAL OF MODIEICATIONS IN THE GENERATION LiCENSE NO.
SPGL/07/2014 DATED 24 FEBRUARY 2016 FOR SAFE SOLAR POWER (PVT) LIMITED
FOR A POWER PROJECT OF 10.275 MW
At

"DHARANW_ALA, DISTRICT BAHAWALNAGAR, PROVINCE OF PUNJAB, PAKISTAN

DATED: 25 December 2019
SAFE SOLAR POWER (PVT) LIMITED
ADDRESS : HOUSE 28, STREET 24, F-8/2, ISLAMABAD
PHONE # 11492 51 2099251

MOBILE# $4+92 3002370973
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SAFE
(PvtiLtd

SSPL/CEQ/NEPRAN4/19

26% Dec 2019

. The Registrar
National Electric Power Regulatory Authority
NEPRA Building,
G-5/2,
Islamabad

Subject.

r _ Dear Sir,

We: herewzﬂl submit the Eémpany's Generation License Modification apphcatlcn along

GENERATION LICENSE 1’\»‘.‘[()1).‘!14‘][Cf’x’I‘ICEf\T APPLICATION FOR SAFE

DHARANWALA"" EJSTRICT'BHAWALNAGAR PUN" AR,

= with the fec as datenmned by the National Electric Powet Regpulatory Anthority (the "NEPRA" or
the “Authority”) for kind consideration and:favorable approval by the Authority in accordance,
inter alia, with section to Regulation 10(2) of National Electric Power Roegulatory Au‘thority
Licensing (Applications and Modifications Procedure) Regulations, 1999, read with Regulation of
" (Generation, Transmission and Distribution of Electric Power Act, 1997 and other applicable

provisions of NEPRA law.

I certify that the documents attached with this application are prepared and submitted in
conformity with the provisions of the National Electric Power Regulatory Authority Licené.-ing
{Application and Modification Procedure) Regulations, 1999 and undettake to abide by the terms

f and provisions of the above-said regulatidﬂs . 1 further undertake and confirm that the information

provided in the attached documents is true and correct tothe best of my knowledge in belief.

The GL Modification Application (including its Annexures) is submitted in triplicate along

| ~ with the following: e,

f'ﬁ o Pagy
« The Bank Draft No. 02692411 dated 19 Dec 2019, amounting to PKR 22)?*59@1]—{% s

’ (Pakistan Rupees Two hundred and Seventy Four Thousand and Five

! ! Only) as requisite fee for the GL Modification Application.

IO’fﬁce:_ House 28, Street 24, F-8/2 Islamabad.
o Ph: +92 51 8358477 Fay: +92 51 835849¢
E-mail info@safesolarpower.com  Web: www satesalarnower.com
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¢ Board Resolution of Safe Solar Power (Pvt) Limited.
o Affidavit of Ms. Afshan Mir.

We submit our GL Modification application for our 10 MW solar power project at

Dharanwala, Bhawalnagar, Punjab.

" Respectfully submitted for and on behalf of:

Safe Solar Power (Pvt) Limited

Fhran Sy

Ms. Afshan Mir
CEO
Safe Solar Power (Pvt) Limited




Extract of the Minutes of the Meeting of the Board of Directors of Safe
SolarPower (Pvt) Limited held on 05 December 2019 at Islamabad, Pakistan.

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

“ Resolved that the Safe SolarPower (Pvt} Limited { a company incorporated under laws of
Pakistan and having offices at 28, Islamabad, Pakistan){ the “Company”) is hereby authorized to file
a Licensee Proposed Modification (the “LPM”) petition for submission to National Electric Power
Regulatory Application for modification of its Generation License in respect of its 10 MW Solar
Power Project in Dharanwala, Bhawalnagar,Punjab, Pakistan and In relation thereto, enter into and
execute all required documents, make all fillings and pay all applicable fees, in each case, of any
nature whatsoever, as required”.

“Further Resclved that in respect of filing a LPM petition for submission to to National
Electric Power Regulatory Application, Ms. Afshan Mir, Chief Executive Officer Safe Solar is hereby
empowered and authorized for and on behalf of the Company to:

i.  review, execute, submit, and deliver the LPM application (including any review
petitions and any motion for leave for review) and any related documentation
required by NEPRA for the modification of the generation license, including any
contracts, documents, power of attorney, affidavits, statements, letters, forms,
applications, deeds, guarantees, undertakings, approvais, memaranda,
amendments, letters, communications, notices, certificates, requests, statement and
any other instruments of any nature whatsoever;

il.  represent the Company in all negotiations, representations, presentations, hearings,
conferences and/or meetings of any nature whatsoever with any entity ( including,
but in no manner limited to NEPRA, any private parties, companies, partnerships,
individuals, governmental and/or semi -governmental authorities and agencies,
ministries, boards, departments, regulatory authorities and/or any other entity of
any hature whatsoever);

iii. sign and execute the necessary documentation, pay the necessary fees, appear
before the NEPRA as neecle‘, and do all acts necessary for the completion and
processing of the LPM application (including any review petitions and any motion for
leave for review) and procuring NEPRA's modification of its Generation License;,

E-mails inf
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iv.  appoint or nominate any one or more officers of the Company or any other person
or persons, singly or jointly, in her discretion to communicate, make presentations
te and attend NEPRA hearings; :

v.  doall such acts, matters and things as may be necessary for carrying out the
-purposes aforesaid and giving full effect to the above resolutions/resolution”.

Secretary Safe SolarPower {Pvt} Limited

zadood M% gwﬁ/

af,
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- BEFORE

g " UL THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY

R . Affidavit . , .
_ . 1, Ms, Afshan Mir wife of Mr, Hamid Mir adult resident of House No.28, Street No.24, Sector F-

‘ 8/_2,-.|slar‘n'abad; do héreby solemnly affirm on oath as under:- ~ o o L '

L= e 'AJTh:at‘ia-rh 'CEO of't'hé ;firrh "il\{i/s‘_-SAFE,SOLARPOWER{PVT)_-LIMiTED” with offices focated at

| . Islamabad, Pakistan, * - L S :

- ;"fh'ai [ am authorlzed representative of M/S Safe Solar Power{Pvt) Limlted.

.. 7. & 7Thatthe conténts of the accompanied Genération License Modification application dated 7
26" Decaémber 2019are true to the best of my knowledge, bellef and information and nothing has been - .

o ‘concealed by e, * >

o ::i..e'n_l_sﬁ-aiffi'r‘m that all further docurnentation and information provided by me in connection with
the said application shall be true and correct to best of my knowledge and belief. ‘ ‘

 deponent _ dwhan '_'Ls@k"\‘?-'i e

Ms, Afshan Mir.

CEO Safe Solar Poweri(Pvt:) Limited

| Verlfication ,

_ It is ‘heréby_;'eﬂfied'oh- solérhni-affirméﬁbn at Islamabad on this 26t,"Day of December 2019 that- 7

.. the contents of the above Affidavit are true and correct to the best of my knowledge and helief,
and that nothing material or relevant thereto has been concealed or held therefrom.

R s DEPONENT Koo M

Ms, Afshan Mir

R
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

1.1

1.1.1

1.1.2

- BACKGROUND — GRANT OF GENERATION LICENSE :

NEPRA’S GRANT OF GENERATION LICENSE

Under the Regulation of Generation, Transmission and Distribution of Electric

Power Act (XL of) 1997 (the “NEPRA Act”) and the National Elcctric Powe!

Regulatory Authority Licensing (Generat'ien) 7’ RuleS"ZOOO . the I'\Tat’ionﬂl

Electrlc Power Regulatory Authonty (the “NEPRA™) is responsxble for aﬂd |

has the authorlty to, inter alza grant hcenses fer the generatmn of eieetrlG

- power.

Pursuant to the Sections 7(2) (a) and 15 of the NEPRA Act reee with the othef
enabhng provisions of ‘the NEPRA Act the Natlonal Electnc Powel‘
Regulatory Authority Lwensmg (Apphcatlon & Modlﬁca‘non Procedure)
Regulations 1999 (the “Llcensmg R_egu]atmns 1_999”), Natzonal Electric

Power Regulatory Authority Licensingr (Generation)- Rules 2000, and in

| accordance with the Policy for Development of Renewable Energy for Power

Generation 2006, SAFE SOLAR POWER (PVT) LIMITED subm1tted its
apphcatlon (th ;“Generatmn Llcense Appllcatlon”) and recewed on
generanon license on September 14, 2014 to NEPRA for grant of a generatmn .

license to Safe Solar Power (Pvt) Limited for its power generatlon facility to

be located at Dharanwala, District Bhawalnagar Province of Pumab@'@ ikt Wé\ﬂ%}" T,

P B
NS
N e

(the “Project™).
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SAFE SOLAR POWER Q?VT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

1.1.3  NEPRA in exercise of the powers conferred upori 11: 'urider the laws of Pakistan |

granted a generation llcense (Ref: SPGL/7/2014) (the “Generatmn Llcense”)

‘to Safe Solar (Pvt) Limited on September 14, 2014

The Generation License was later modlﬁed on 24th Fcbruarj 16 (the “LPM”) -

due to the change of land for the prOJect 'We are applymg for ﬁlrther B

modification this license as conmderable changes 1n the technology hasr

occurred in the meanwhile and we can utilise the technolo gy to prov1de I:l gheg_ .

power generation for the project.
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

" APPLICATION FOR MODIFICATION IN THE GENERATION LICENSE

2.
21  CHANGES RESULTING IN APPLICATION FOR MODIFICATION I -
Safe Solar Power (Pvt) Limited, being the licenéee under the Generation

2.1.1

License, (the “Licensee”), is desuous of modlfymg the Generatlon Llcense, to

the extent and in the form set out hereundcr 1n Sectmn 3 (Proposed o

Modification in the Generation chense), due to certam changes relatmg to 1ts
Project — as set out in this Generation License Modlﬁcatlon Apphcatlon (the

“Project Changes™):

Change in Solar Panel Type
Thé licensee 1s applying for a Modiﬁcdtidn G_enérétibﬂ Li_ééhs__e With:" o
the aim in m.ind to have the latest iechﬁdlogy'ayﬁilablé fbij th¢ _1.3___'rc-)ject. |
The previous panel sele_c;ted by _thé ‘Licensee. have noﬁ% begn upg'r_ad_ed
for improved performance and outiaﬁt. The new upgfaded ‘version,
which the licensee has now optéd fof is Trina Solar Bi --facial
monocrystalline Panels with a poWer rangg of 430 watts, is fhe_ lafest
..and technically the best of its chSs available in the 'mar-ket'.and very
well suited for our environment, In addiﬁqn tc{ the high_elj -'cap.acity

panels, we intend to use single axis tfacking to increase the output of

our project.
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- SAFL SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION .

- ; 'capacuty of the pro;ect shall become 10 275 MW still in 11ne with the .

LOT awarded for the PrOJect Le., lOMW

The step to mstall hrgher crtpamty Panels Was taken keepmg- 1n -vrew ,
3 ""__the power crisis in the country Though the aggregate 1nstalledll' '
: .capacrty remams m the same range these Panels are more efﬁe1ent and
:'the extra generatlon produced by the new Panels would be added to
- . our natlonal gr1d resultmg ina reduced quantum of load sheddmg.,,:_-'_i _
. combatmg the power crisis and g1V1ng aboost to our energy deﬁc1ent' '

economy.

LOI APPROVAL OF PROJECT CHANGES

The _Projeet Changes set out in Section 2.1.1 'are same as per the LOT issued to

 us 'by '-the Altemate Energy Development Board hence '-no addltional review or'

e . approval by AEDB 18 requxred Slmllarly no change in the bank guarantees

2.3

C o230

'submitted to AEDB or mod1ﬁcat1on of LOS i is requ1red

: PROCESS FOR MODIFICATION .

Sub]ect to the prov1sxons of sub-regulatlon (15) and in accordance w1th sub~

'regulatlo_n (2) of the Regulatlon 10 of the Licensing Regulation 1999, a

licensee may, at any time during the term of its generation license,

: communicate to NEPRA a licensee proposed modification setting out:

() the text of the proposed modification;

() " astatement of the reasons in support of the modification; and
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

(o) a statement of the impact on the tariff, quality of serVic'e.and '.the ‘

24

241

25

Modlﬁcatlon Application; as communicated by NEPRA

performance by the Licensee of its obligations under the generation

hicense.

APPLICATION FOR MODIFICATION OF LICENSE

PURSUANT TO Regulatlon 10 of the NEPRA Llcensmg (Apphcatlon &

Modification Procedure) Regulatlon 1999 SAFE SOLAR POWER jPVn '

LIMITED suBMITS _for NEPRA s klnd c0n31derat1on and approval the' |

appllcat10n for qulﬁcatlon in its Generatlon ; Llccnse toge_ther__ w1th'

supporting documents (the “Generation Licehse Modification Appiiéation”)

T

appended to the Gene;q.;ion LiCense_ Modification Aﬁﬁlication at Annekure A

(dmended Schedule-I) and Annexure B (A'ménded Schédide-]]). .

This Generation License Modification Application is submitted in triplicate,

together with Bank Draft No. 02692411 dated 19% December 2019 in the

amount of PKR. 274,500/- ( Rupees two hundred and seventy.fourjthousand

and five hundred only) as requisite fee for the Generatlojl}/l_g?e-

i

L *.;:
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

PROPOSED MODIFICATION IN THE GENERATIONALICENSE B

3.1

3.2

AMENDMENTS TO SCHEDULE It PLANT DETAILS Sectlon entlﬂed “General
Information”

i The proposed mod1ﬁcat10n to sectmn 'l- 'e-ntitled “GENERAL
INFORMATION” of “SCHEDULEI PLANT DETAILS” of the Modlficatlon
Generatlon License is _attacl_led‘ hereto_ at Annex.ure A (Modzﬁed
Schedule-Iy -7 7

AMENDMENTS TO SCHEDULE I: PLANT DETAILS — Sections entitled “Plant
System Description”, “Power Slmulatmu” “Power Loss Diagram” and

“Single Line Diagram”
i, The proposed mddiﬁcations to séétidhs entitled “Plant System

Description”, “Power Simulation”, "‘PoWer Loss Diagram” and “Single
Line Diagram” of “SCHEDULE I - PLANT DETAILS” of the Modification -

Generation License are attached hereto at Annexure A (Modified

Schedule-I) with “Plant System Descrlptlon” and “Invarter Data”

WA N

being Modified.

ii. - The sections entitled “Plant System Descnptlon and éiS@_;lgl@LmE
Diagram” of “SCHEDULE I — PLANT _DETAILS” of the Modification
Generation License are Submitted fof rﬁodiﬁcaﬁon due to the Panel
Type Change (as submitted in Section 2.1.1 above). Th’e mentioned
sections reflect the information relating to ‘bifacial Monocrystalline

Panels (as selected for the Project).
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SAFE SOLAR POWER (PVT) LIMITED  GENERATION LICENSE MODIFICATION APPLICATION

Considering that the Lirc':ensee» lhas_ selé.c.ted,the TﬁnaSOlar- Dilomax
bifacial 430 watts Panels with éﬁ aim qf achieviné high standards in
technology for its Project, thé oﬁtpuf and fhe'pgrfqrmaﬁce by thel
Licenseé of its obligations under fhe Geﬁéfa;ioﬁ f;iéénée Will i;ﬁprove -
as a result of this selection. And as statéd above cons1der1ng‘ the power
crisis of the economy, this shift w111 1ncrease the power avallable for

the national grld in turn abating the quantum of load sheddmg and w111

ameliorate our ener_gy deficient econo;ny at m_lmmal mcreased project” o

cost,

3.3  AMENDMENTS TO SCHEDULE I: PLANT DETAILS Sectmn elltlﬂed “Prolect

L

T

it.

.- T (W

Commlssmrung Date (Antlclgated:” :

The proposed modiﬁcation to the ‘section’ Vem':itle:d “Project
Commissioning Date (Anticipated)” ‘of “SCHEDULE I — PLANT
DETAILS” of the Modification Generatmn Llcense is attached hereto at

Annexure A (Mod;ﬁea’ Schedule—]). ;

34 - AMENDMENTS TO SCHEDULE I NET CAPACITY OF THE L‘IGENSEE’S

GENERATION FACILITIES

The proposed modification to Schedule I — “Net CAPACITY OF THR
LICENSEE’S GENERATION FACILITIES” of the Generation License is

attached hereto at Annexure B (Modified Sckedule—ﬂ).

The proposed modifications to Schedule II — “Net CAPACITY OF THE

LICENSEE’S GENERATION FACILITIES” of the Modification Generation




SAFE SOLAR POWER (PvT)} LIMITED "~ GENERATION LICENSE MODIFICATION APPLICATION

iii.

deficient economy in furn amehoratlon the power crisis for the nat'om

License are submitted for modification ciue to the Panel Typé Changé "

(as submitted in Section 2.1.1 above).. Schedule il feﬂeqt_s the
information relating to bifacial Monocrystalline 430 watts Panels (as
selected for the Project). In addltlon the table set out the techmcal _‘

parameters for the solar power producers

The Modification Application submitted to NEPRA by the Licensee

" takes into account the modifications proposéd_ by the Licensee and -

does not have any effect on the quality of service and the performance
by the Licensee of its obligations under the Géneration License. The

Modlﬁcatlon in fact increases the available generatlon and adds power

* to the national grid, abatlng load sheddmg and boostlng thc energy

?\PQ




SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

4, CONCLUSION

In light of the submissions set out herein and the information attached hereto

(together with the Annexures), this Modiﬁcation Geheration Licensé Appiication is

submltted for NEPRA’s approval of the proposed modlﬁcatrons in tho Generatlon_
License granted to Licensee. leen the advance stage of the PrOJect, NEPRA is |
kindly requested to process the Modification Gcneratlon Llcense Apphcatlon at the. '
carliest, thereby enabhng the Llcensee to proceed further w1th the dovelopment

process,

Respectﬁllly submitted for and on behalf of:

SAFE SOLAR POWER (PVT) LIMITED

......................................................

(Crer EXECUTIVE OFFICER AND AUTHORIZED REPRESENTATIVE)



SAFE
SOLAR

POWER
(Pvt)Ltd

SSPL/CEO/NEPRA/LPM/01/20
06 Jan 2020
The Registrar
National Electric Power Regulatory Authority
NEPRA Building,
G-372,
Islamabad.

Subject: IMPACT OF PROPOSED MODIFICATION ON TARIFF.

Dear Sir.
I referencd roour LPM petition. IMpact on il of the proposed modification is as follows:
. The Licensee has selected the TrinaSolar Duomax bitacial 430 watis Panels.
These paneis have one of the highest capacity in the industry and due its dual
face. they have an ability of generating 15-20% more units of electricity than
similar single faced panels. Similarly Inverters proposed have higher
etficiency. The performance by the Licensee of its obligations under the
Generation License will improve as a result of this sefection. This proposec
modification in Generation License will have positive mmpact on the
company’s Tarift.
2. To pass on the result of the positive impact on the Tariff to the consumer. in
parallel to this LPM application, Safe Solar Power (Pvt) Limited has also
submitted an updated Tariff Application with the Authority.

Respecttully submitted for and on behalf of:

SAFE SOLAR POWER (PYT) LIMITED

(CHIEF EXECUTIVE OFFICER AND AUTHORIZEI

Office: House 28, Street 24, F-8/2 Islamabad.

Ph: +92 51 8358477 Fax: +92 51 8358499

E-mails info@safesclaroower.com  Web: www.safasolarnower com
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SAFE SOLAR POWER (PVT) LIMITED _ GENERATION LICENSE MODIFICATION APPLICATION

Plant Detalls Annexure A (MOdlfled
Schedule-l) :

11
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

“Plant System Descrlptlon” énd “Smgle
Line Diagram”

1) General Information

2) “Plant System Description”

Solar Farm Capacity & Conflguratlon

-1 Paneltype, Make & Model . - Bifacial Monocrystalhne

Trina Solar quax ,

' 3 Number of Panels/ Size of each unit (Watts) 23,896/430 watts

a) Solar Panel Details

1 Name of manufacturer

Trina Solar
s R

please see attached d_atasheet for details

b) inverter Details

Name of manufacturer Sungrow

Maximum PV input voltage 1500V
Nominal PV input voltage 1130V
MPP voltage range 600-1500V

ot

i i & oo
AC output power 250kVA

12
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

Feed-in Phases/Connection Phases - 3/3

Mx efficiency 99%

Pplease see attached datashé_et L

Other Details,.

1 ~ Project Commissioning Date 1* December 2021
{Anticipatad) _ ) :
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SAFE SOLAR POWER (PVT) LIMITED GENERATION LICENSE MODIFICATION APPLICATION

’

Solar Panel




Mono  Multi  Solutions

THE

DUOMAXEX

' BIFACIAL DUAL GLASS 72 LAYOUT MODULE

o [
: b

'+ PRODUETS | POWER RANGE
y TSM-DEGI7MC.20(1)

’

i4

i 430- 445W

ngh power R -
. Up to 445W front, power and 20.2% modu!e efﬁcnency with half-cut and '
MBB (Multi Busbar) technology bringing more BOS savings

» Lower resistance of half-cut and good reflection effect of MBB ensure high
power ' ) )

High reliability
e Ensured PID resistance through cell process and module material control
s Resistant tesalt, acid and ammenia

» Proven ta be reliable in high temperature and humldlty areas

s Certificated to firaclass A

* Minimizes micro-crack and snail trails

« Certified to 5400 Pa positive load and 2400 Pa negative load

[For4-7+*10 Installation method: provida 2400 Pa positive load and 2400 Pa negative load )

High energy generation

* Up to 25% additional power gain from back side depending on the albedo;
» Excellent IAM and low light performance validated by 3rd party with cell
process and module material optimization

lower LCOE
e Better anti-shading performance and lower Opr@

Easyto install

e o
« Easy to handle and install as normal framed modul u\d@rmg tiansportation

Trina Solar's DUOMAX Performance Warranty

B Trina's DUOMAX Warranty

Luarantead Pawer
o
]
=

Years 5 10 15 20 25 0
Froi the 2nd year to the 30th year, the average annual power decline will be na mora than 0.5%,



DUOMAXEK , ~ 72LAYOUT MODULE

ELECTRICAL DATA (5TC)

\'Hlt|H[l\lHIHIHHIN!HIH[I\III!IEM\HI
A

iiIH
UM AN
f HI\IIIIiltIHIi\IE]I\iHllwI'JIEJII\IHIIH]I1‘1”!” ;
G \ IR
. IR RN B[R Iflli\ll EIHHII
I ..1IdlNlNIIwII‘IHIEsl"IHI !IHI[hH\HI[iI :
BT
R N%UI]MHEII?NIE 5
g ‘\IIHIJIs AT
I \ItIIIHIhEHIHIiI

;{}L!}EJ‘IHIEJ}E% Hl“ .ﬂ I li”ﬂil\ | \i STC: Irradlance 1000W/m?, Cell Temparatura 25°C, Alr Mass AMLS.
y .

T HlH {HH
il

*Measuring tolerance: $3%.

Elactrical characteristlcs with different rear side power gain (reference to 435 Wp front}

A
LA
A e R

T AT AT
unmu.mmuu muwumm.nwu
e !muml bl

A ﬂHIf‘ I ‘Hl\il\

HIEAURI 10

I A S A4 L

AT, AR S AT A
e ST T

HIE T AT

IS

JIiE IIFW!H‘I:IH IlJl‘ IUIIH HIIII
HIH[ [][ilgil\ i \Iiil | NMOT: lrradiance at BOOW/m?, Amiblent Temperature 20°C, Wind Speed 1m/s.
I .

MECHANICAL DATA

*Please refer toregional datasheat for specified connactor,

TEMPERATURE FLATINGS

(Danot connect Fuse lnCombiner Box with two or more strlngstn paralle! cennection)

WARRANTY PACKAGING CDNFIEURATIUN

{Please refer to product warranty for detd]|s)*

CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.

F Irlna Solar ® 2018 Trina Salar Limited, Al rights reserved, Specifications included in this datasheet are subject to change without notice,
¥ Verslon number; TSM_EN_2019_8 www.trinaselar.com
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GENERATION LICENSE MODIFICATION APPLICATION

Inverter
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G250HX New o SUNGROW
UIti-MPPT String Inverter for 1500 Vdc System

Womabred Duiput Fowm

Suupply Lo, Lid. Al v Sabi Nerzion 1.22

i
|
1
l.

|
¢
|
I

o ' - SG2BOHX

e dastgnation — - 50?5on

. Max.number of Input connsctors pel MBET . . D 2z
© Max.BVinput current . i . 2641
" Max curant for Inpul connector ;

oz, O short-clicuit current - '

i ' AR
250 hw\@sotlzzs 67 40 / 200 KA @ O C

_AC ou!pul pr!r e R N
Mo AT BLEBUL current R 1805 A
Hominal AC vaitags B 34 PE BOOYV e
AL vollaga tange . R N &B0 ~ BBV
Nominal geld trequency / Grid fraquancy ranga - 5O Hz / 45+~ 55 Ha. 80 Hz / 55~ 65 Ht
THD o =3 % (3t nominal power) I
OC carrent Injection : . = €OS%In ...
Bower taclor at neminal pawer / Adjustable penset faciof T Y oba/ e B eeding - 08 aaging

FoadIn phasss/ connection phms

Leskage cunanc plnletlhn
Grkd manitoring

Ground laull moniteiing
OC switch

ACgwilch [ .
PYStifng cument - -
Qat night functian

PID protectlor S - AnM-PID o1 PID ecavery —— e
Ovarwltage | wulecllun oc T)fpo [ IAC 1ype [
e o % i T

~ Blmenians (W'r
" vieignt’

Is L‘!BEEL"L",‘L.‘,M“,, R Trensformatess —
T ingress protaction rating IPEE - i
Nighl power consumption 2w

Oparating amblant tamperature ranga
Aliawatla ralative humidity ranpe Ihon-cundenﬁlngl

<odling mathad : Smart forced it coofing

Mav. aperzling allkude - 4000 [+ 3600 M derating}

Gigplay’ ot o i et N N i .LED, Biudwoalh AP

Communication i REAES5 /PLC

GCvannagién Gpe =~ : Amphanol UTH (Max. 6 mm?}

AC connection lype ) . aT tarminal [Max 300 mm]

Complisnde i : . T e 62109, (ECGIT2Y, 1EC 62115, IEC 60068, |EC 61683, VDE-AR-H

4110:2018, VDE-AR-N £120:Z018, |EC §]D0D-6-3, EN 50549, UNE
206007152013, B.OILE, UTE C15-72-412011
. Grld Support Qat nlght tunction, LVRT, HYRT.active & reactive power control
and power romp rate cantyol

*: &infy compalibke with Sungraw logger and ISalarCioud

2019 Sungraw Roser Supply Co. L, Al ghis reserved, Sub i Verlon 1.22
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- Meteo data:

| Simulation variant :

Chak Forty Murad

PVSYST V6.85 | Reon Energy Ltd, (Pakistan) 13/12/19 | Page 117
~ Grid-Connedted System: Simulation parameters
Project : Safe solar_New Project - : '
Geographical Site Chak Forty Murad Country Pakistan
Situation ' © Lafitude 29.80°N Longitude 72.78° E
Time defined as Legal Time Time zone UT+5 _Altitude 136 m
Albedo 0.55

Meteonorm 7.2 (1981 1890}, Sat*91% . Synthetlc

New s:mulatlon variant_3
I Slmulatlon date

S

12/12/19 18h52°

Simulation parameters-

Axis Tilt
Minimumi Phi
Tracking algorithm

Tracking plane, tiltted Axis
Rotation Limitations *
R C *

Backtracking strategy - Nb. of trackers

) Tracker Spacing
Inactive hand T Left
Backtracking limit angle Phi limits
Modelé used Transposition
Horizon Free Horizon

Linear shadings
Model

Near Shadi_ﬁgs
Bifaclal system

Systérﬁ type

'Trackers smgle array, wnth backtrackmg -

oo - Axis A2|muth 0
-65° Maximum F'hl 65“ T
Astronomlc calculatlon o : SRR

58 . - Single-a-rray,_

8.50m Collector width = 4.26 m
0.02m Right 0.02m
+/- 59.5° Ground cov. Ratio (GCR) 501 %

Perez - Diffuse  Perez, Meteonorm

Unlimited trackers, 2D calculation - -
4.30m

1 Thermal Loss factor

Uc (const)

Tracker Spacing 8.50m Tracker width
Backtracking limit angle  58.5° - GCR 506 %
Ground albedo  30.0 % Axis height above ground 1.00 m
Module bifaciality factor 70 % Rear shading factor- 5.0 %
Module transparency 0.0 % . Rear mismatch loss  10.0 %
| User's needs : Uniimited load (grid) - o /’/L AR
: g o3
| PV Array Characteristics : : S o (4%" A
PV module Si-mono Modet TSM-430DEG17MC.20(1} - £ ¢
{ = Custom parameters definition ., Manufacturer Trina Solar - S i
Number of PV modules 7 ! In series 29 modules In paraltel 824 string's )
Total number of PV modules ) . Nb. modules 23808 Unit Nom. Power 430 Wp - ™ .
Array global power ' Nominal (STC} 10275 kWp - Atoperating cond. 9378 kWp (50°C). & ,U?;"\
Array operating characteristics (50°C) Umpp 1062V I mpp 8768 A
Total area Module area 52765 m* Celtarea 47142 m?
Inverter - Model SG250HX
Custom parameters definition’ Manufacturer - Sungrow ‘ S
Characteristics Operating Voltage 600-1500 V Unit Nom. Power 225 kWac
‘Max. power (=>30°C) 250 kWac
inverter pack Nb. of inverters - 420 * MPPT 8 % Total Power - 7875 kWac
i Pnom ratio 1.30 .
PV Array loss factors
Array Soiling Losses Loss Fraction 3.0 %

29.0 WimK Uv (wind) 0.0 W/im?K / m/s

PVsysi Licensed to Reon Energy Lid. (Pakisian)
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PVSYST V6.85

Reon Energy Ltd. (Pakistan) .

13112119

Wiring Ohmic Loss

LID - Light Induced Degradation
Module Quality L.oss :
Module Mismatch Losses
Strings Mismatch foss

Global arrayres; 2.0mChm -

Grid-Connected System: Simulatibn paramet_érs o

Loss Fraction
Loss Fraction -
Loss Fraction
Loss Fraction’
Loss Fraction

1.5 % at STC

1.0 %

00%
1.0 % at MPP
0.10 %

Incidence effect (IAM): Fresnel AR coating, n{glass)=1.526, n(AR)=1.290
' : 0 © 300 50° 60° 70° 75°

go° | 85 -

oge

1.000 0.999 0.987 0.962 0.892

0.440°

0.000

- 0.816

System loss factors o
800 Vac tri

AC wire loss inverter to transfo Inverter voltage
o ' ' © Wires: 3x5000.0 mm2 343 m - -
External fransformer Iron Joss (24H connexion) 10165 W
Resistive/Inductive losses

U_n'availability of the system 1.1 days, 3 periods

- Auxiliaries loss constant (fans) 70.0 kKW

~0.681 .

0.630 mOhm -

" 'Loss Fraction-
-~ - Loss Fraction
.- Loss Fraction

' Time fraction

.. from Power thresh,

3.0 % at STC

0.1 % at STC
1.0 % at STC...

03%

0.0 kw -

.Pvsyst Licensaed fo Reon Energy Lid. (Pakistan)
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PVSYST v6.85

Reon Energy Ltd

. (Pakistan) o 13/12/19|  Page 317

Project : A
Simulation variant :

Safe solar_New Project -
New simulation variant_3

Grid-Connected System: Near shading definition -

Main system parameters

Near Shadings
PV Field Orientation
PV modules

| PV Array

Inverter
Inverter pack
User's needs

System type
Linear shadings

fracking, tilted axis, Axis Tilt

Model

Nb. of modules
Model

Nb. of units
Unlimited load (grid)

Trackers si-ngle array, with backtracking

0 © Axis Azimuth 0°

TSM-430DEG17MC.20{ll)" Pnom 430 Wp
23896 - . Pnomiotai- 10275 kWp
SG250HX .. Pnom 225 kWac

350 . Pnomtotal - 7875kWac

o

Perspective of the PV-fleld and surrdund[ng éhading scene

90

sun height [f7}
&
T

0

olL
-120

Iso-shadings dizagram

Safe solar_New Project
Beam shading factor {linear caloulation) ; ise-shadings curves

7 |- m——

T 1T v f © 1 1 1

Shading loss: 1% Atiepwpation for difl
Shading loss: § % . :

Shading loss: 10 g

—— T T T T
se: 0.000 1:22 juns '
2; 22 may - 23 july |
3: 20 apr - 23 -aug
4; 20 mar - 23 sefr|
§:21 feb -~ 23 oot
418 jan - 22 noy

. 22 december "

-80

Azimuth []

PVsyst Licensed to Reen Energy Ltd. (Pakistan)




PVSYST v6.85 Reon Energy Ltd. (Pakistan) 113712419 Page 4/7
Grid-Connected System: Main resulis

Project : Safe solar_New Project N

Simulation variant : New simulation variant_3

Main system parameters System type Trackers single array, with backtracking

Near Shadings Linear shadings

PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°

PV modules Model TSM-430DEG17MC.20(Il} Pnom . 430 Wp

PV Array Nb. of modules 23896 - Pnom total 10275 KWp

Inverter , Model SG250HX . Pnom 225 kW ac.

Inverter pack | - Nb.ofunits 350 Pnom tofal 7875 KW ac

User's needs Uniimited load (grid) R

Main simulation results
System Production

Produced Energy

Performance Ratio PR

76.45% - ’

19054 MWhlyear - Specific prod.

1854 KWh/kWplyear

Normalized productlons [per Instalied kWp): KNominal power 10276 kWp -

0p—— T T T

Normelized Energy [KWh/kWp/dayl

'May

Lo: Collection Loss {P\-array losses)
Le : Systam Loss ({inverter, ..)
Yf: Produced usaful emesgy (invarter outputy

Jup Jdul

. Aug

1:06 KWh/KWpiday
0.26 kWh/kWpiday
6.08 KWhiKWpfday

Sep

Oct

Performance Ratio PR. o

. Performance Ratio PR

New simulation varfant_3 .
Balances and main results

I L] i I | T
_-_ PR : Performance Ratlo {Y1/ Yr}: 0.795

GlobHor DiffHor T_Amb GlohInc GlobEff EArray E_&rid
KWh/r kwh/m2 e kwh/mz | kwhim? Mwh MWh I
January 1050 42.9 14.88 1348 1221 1228 1167 0.842 \é’:’?ag
February 120.4 49,4 19.04 153.7 139.7 1372 1305 0.826 ]
March 1624 64.5 25,19 207.8 189.9 1799 1709 0.800
April 1829 . 814 3051 227.6 207.6 1926 1834 0.784
May 201.2 94.7 35.23 246.2 224.1 2030 1930 0.763
June 191.6 104.2 34.46 229.3 207.2 1922 1828 0.776
July 1885 103.5 33.34 223:6 2022 1898 1796 . 0.781
August 186.4 97.3 32.24 241 202.9 1901 1809 0.785
| september 1714 71.2 30.90 217.9 198.6 1849 1752 .0.7‘82
Octaber 146.2 61.0 28.34 185.0 168.2 1590 1512 0.795
November 1187 38.9 21.88 155.6 1421 1376 - 1311 0.820
- December 100.3 41.0 16,84 128.3 116.0 1160 1102 0.836
Year 1874.9 850.1 26.94 2334.0 2120.7 20040 19054 0.795
Legends: GlobHor Horizontal globa! irradiation GlohEfF Effective Global, corr. for TAM and shadings
DiffHor Horlzontat diffuse Irradiation EArray Effective energy at the output of the array
T_Amb T amb. E Grid Energy injected into grid
GlobIne Global Incldent In coll. plane PR Performance Ratlo

PVayst Licensed to Reon Enengy Lid. {Pakistan)
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User's needs

PVSYST V6.85 Recn Energy Ltd. (Pakistan) 13/12/19 Page 5/7
| Grid-Connected System Spec:al graphs
Project : . Safe solar_New Project
Simulation variant : New simulation variant_3
Main system parameters System type Trackers singie array, with backtracking
Mear Shadings Linear shadings ' ' "
'PV Field Orientation. tracking, tilted axis, Axis Tilt 0° . Axis Azimuth ©0°-
PV modules Model TSM—430_DEG17MC 20(1) = Pnom 430 Wp
PV Array Nb. of modules 23896° " - - Pnomtotal 10275 kWp . -
Inverter : Model SG250HX.. . :' . . Pnom 225 kW ac -
Inverter pack Nb.ofunits 350 . .. - Pnom fotal - 7875 kW ac

Unlimited icad (grld)

Daliy lnpuﬁOutput dlagram o

50000~
70000
60000
50000
40000
30000

20000

Energy injected into grid [kWh/day}

10000

(]

T T T [
Values from 01/01 to 31/12

! ] 1 1 1 '.‘f o 1

4 6
Global incident in coll. plane [KWh/m*.day]

System Output Power D_istribution .

800000
700006
. 600000
500000
400000
300000

200000

Energy injected into grid [kWh / Bin]

100000

0

Values from 01/01 to 31/12

| ! L

4000 8000
Power injected into grid [kW]

PVsyst Licensed o Reon Enargy LEd. (Pakistan)



PVSYST V6.85 | - Réon Energy Ltd. (Pakistan} _ . 13112119 |  Page &7

Gl’id Connected System: Loss dlagram

Project: | Safe solar New Project
Simulation variant : New simulation variant_3

Main system parameters System type Trackers single array, with backtracking

Near Shadings - Linear shadings - e o

PV Field Orientation tracking, tilted axis, Axis Tit 0° ' © Axis Azimuth- 0°

PV modules . ) Model TSM-430DEG17MC.20(11).. Pnom 430 Wp :

PV Array = - Nb.of modules 23898 - . © . Pnom total 10275 kWp
Inverter - T o Model SG250HX  : . Pnom 225 kKW ac ,
inverter pack ' .- Nb.ofunits 350 . . Pnom total . 7875 kW ac

-User'sneeds - Unlimited load (grid)

- o _ Loss diagram over the whole' Qe_ar

Horlzontal globa[ irradlatlon N
+24.5% Global Incldent in coll. plane

1875 kWh/im?

0.03% Global incident befow threshold *
-5.03% Near Shadings: irradlance loss- -
-1.81%  |AM factor on global

-3.00%  Solling loss factor B
/-(+.0.44% - Ground reﬂection an front sirie

Bi-facial

Global incident on groupd
813 KWhH/m? on 104254 m? -

. -70.00% - - : :
. Ground reflection loss (albedo)
-80.17% View Factor for rear side
+30.26% Sky diffuse on the rear side

0.00% Beam effective on the rear side -
-5,00% Shadings loss on rear side

6.96% Global Irradiance on rear side (128 kWhImz) -
_Eﬁectlve lrradnatmn on collec oIS

2121 kWhim? * 52765 m? call,
efficiency at STC = 19.48% PY conversmn, Blfac:tailly factor =0.70

22706 MWh ~ Array nominal energy (at STC effic.)
-0.068% PV loss due to Ivadiance level
)-8.22% PV loss due to temperatiire
-1.00% LID - Lightinduced degradation -
-1.10% Mismatch loss, modules and stnngs
-0.57% Mismatch for back irradiance
-1.08% Chmic wiring loss
20057 MWh ’ Array virtua! energy at MPP.
-1.19% Inverter Loss during operation (efficiency)
3 -0.08% Inverter Loss over nominal inv. power
~40.00% Inverter Loss due to max, input current
Nt 0.00% Invarter Loss over nominal inv. voltage
4 0.00% [nverter Loss due to power threshold -
N 0.00% inverter Loss due io voltage threshold
N 0.00% Night consumption
19801 MWh Available Energy at Inverter Output
&) ~1.51% Auxiliaries (fans, other)
~4-0.07% Systern unavallability
-1.19% AC ohmic loss
~1.05% External fransfo loss
18054 Mivh Energy Injected into grid

PVsyst Licansed 0 Reon Energy Ltd, (Pakistan)



User's negds Unlimited load (grid)

PVSYST V6.85 Reon Energy Ltd. (Paklstan) 13/12/19 Page 7/7
Grld Connected System: P50 P90 evaluatlon

Project : Safe solar_New Project

Simulation variant:  New simulation variant_3

Main system parameters System type Trackers single array, with backtraeking_

Near Shadings ' Linear shadings — | - - . '

PV Field Orientation tracking, tilted axis, Axis Tilt 0> .~ % Axis Azimuth 0°

PV modules - Model TSM—43ODEG17MC 20{ll) Pnom 430 Wp
| PV Array Nb. of modules 23896 .- Pnom total 10275 kWp

Inverter Model SG250HX .- - Pnom 225 kW ac
| Inverter pack. Nb. of units 35.0 : anrp total 7875 kW ac

Evaluation of the Production probabtlity forecast

‘Meteo data source _

Meteo data Kind
Specified Deviation “Climate change
Year-to-year variability Variance.

Specified Deviation PV module modelling/parameters

Inverter sfficiency uncertainty
Soiling and mismatch uncertainties
Degradation uncerainty

Global variabmty (meteo -+ system)

Variance

| Annual productlon probability Variability
P50

P90

P75

The probability distribution of the system production forecast for dlfferent years |s mainly dependent o
1 on the meteo data used for the srmulatlon and depends on the following choices: . -

Meteonorm 7.2 (1981- 1990) Sat-9't% ,
TMY, multa-year '

0.6 %

45%

The probability distribution variance is also depending on some system parameters uncertamtles

1.0%. .

0.6 %

1.0%
10 % e
4.8 % " (quadratic sum)
924 MWh

19054 MWh -

17870 MWh

18432 MWh

Probability distribution

0.50 —T— T
045
040
0.35
0.30
0.25,

Frobability

0.20
0.15
0.10

005
' | ] ] .

P50 = 19054460 KWh

P75 = 18431730 KWh

- Grid s:mul'— 19054450 -

POD = 17870014 kivh

] ) | PRI ]

0.00 "
16¢00000 17000000 18000000 19000000 20000000 - 21000000 22000000

E_Grid system production kWh_

PVsyst Licensed io Reon Energy Lid. (Pakistan)



SAFE SOLAR POWER (PvT) LIMITED GENERATION LICENSE MeDIFICATION APPLICATION
Annexure B Modified SCHEDULE-II

Net Capacity of the Llcensee s Generahon
Faqllhes

(1) Total Installed Gross ISO Capacity of 1he .10,275 Mw
Generation Fuclllty/Squr Furm _ S
(MW/GWh) _ , -

(5} ~Annual Energy Generation (20 years 18,43 GWh*
Equivalent NET AEP)

Noie. -

I AII the above flgures are indicative as provided by the Licensee. The Nef quc:cny
- available to NTDC for dispatch and provision to purchasers will be determined
through procedures contained in the Agreements of the Grid code.
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