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Main Features of the Project

= Project promoter:- XXXxXxx

= Project location:- Village, Tehsil

= State :- Madhya Pradesh

= Proposed technology:- Si-Poly Technology

= Technology Supplier (PV Modules):- Waree Si-Poly Module

= Technology Supplier (Power Condition units) :- Power Electronics
= Design consultant:- enincon LLP

= Plant capacity:- 5 MW

= PV Module Type- Si Poly modules

= PV Modules Required (area):- 35892 m?

= Total Area Required: - 101171 m2

= Annual global solar radiation :— 1976 kWh/m?

= Annual average temperature :—25.18 C

= Annual Gross Output :- 7896505 kWh

= Miscellaneous PV array losses :- 1 %

= Miscellaneous power conditioning losses :- 1 %

= Expected CUF :- 19 %

= Project implementation period:- 14 months

= Estimated project cost :- Rs xxxx lakhs

= Project IRR:- %

= Design Optimization Software used:- RETScreen, METEONORM, PVSYST V5.72
= Site selection:- Site identified and suitability confirmed

= Financial closure:- On approval of the project, promoters will approach banks

© ENINCON LLP 2016
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Site Assessment

Abc Village (24.xx” North and 79.xx”East) is located in xx tahsil of xx district of Madhya Pradesh. xx
located at 24.12 N and 79.59 E with an average elevation of 352 meters. It is surrounded by rocky,
sandy and five salt ranges. It has well road and rail connectivity from abc. xxxx is planning to install
a solar energy based grid connected power project in xx, Madhya Pradesh under the Madhya
Pradesh Solar Policy. The identified technology is solar Si-Poly; while the capacity of proposed
power plant is 5 MW. Enincon LLP has been selected by the company as project consultants and
for preparation of detailed project report (DPR) of the proposed plant.

Exhibit 01 : Site images for Site Assessment

GRAPHIC

Source: enincon
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Solar radiation over Village x,Madhya Pradesh

The proposed project site is situated in the x Village,x district of the Madhya Pradesh State in
India.The distance from the district headquarters xx to the site is 31 km (by road) towards the
north. The nearest meteorological station for solar data is in xx. The solar data collected in this
station is available in the “Solar Radiation Handbook 2008”, published by the Ministry of New and
Renewable Energy (MNRE) and in the “Handbook of Solar Radiation”, compiled by Anna Mani. In
this exercise, solar data for “Global solar irradiance "is taken from NASA-SSE, Meteonorm and the
“Solar Radiation Handbook 2008. Global solar irradiance for the proposed site, xx from PVsyst5.74

software.

Exhibit 02 : Stereographic Sun-path Diagram for
xxxx ,Madhya Pradesh

ILLUSTRATIVE

Source: enincon, PV syst 5.74

Exhibit 03 : Orthographic Sun-path Diagram for

xxxx ,Pradesh

ILLUSTRATIVE

-

Source: enincon, PV syst 5.74
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Monthly average daily values (average, maximum, minimum) of climatic
parameters for site

. . Daily solar .
Air Relative L. Atmospheric . Earth
Month L radiation - Wind speed
temperature | humidity . pressure temperature
horizontal

°C % kWh/m?/d kPa m/s °C

January 17.3 46.7% 4.23 97.7 2.7 19.1
February 20.7 41.2% 5.09 97.5 2.8 23.6
March 26.6 31.1% 5.92 97.2 2.9 30.9
April 31.9 24.5% 6.60 96.8 3.1 37.6
May 34.1 32.0% 6.51 96.4 3.3 39.6
June 31.6 55.2% 5.45 96.1 3.3 34.6
July 27.9 76.3% 4.32 96.2 2.9 29.2
August 26.6 81.5% 3.93 96.4 2.5 27.2
September 26.3 73.6% 4.51 96.7 2.4 27.2
October 25.4 50.9% 5.04 97.2 2.0 27.0
November 21.9 40.0% 4.51 97.6 2.1 23.3
December 17.9 45.4% 4.00 97.8 2.3 19.1
Annual 25.7 49.9% 5.01 96.9 2.7 28.2

Measured at

(m) 10.0 0.0

© ENINCON LLP 2016
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Exhibit 04 : Estimation of Annual Electrical Output

ILLUSTRATIVE
Grid system definion, Varenil TNy S

Global System configuration Global system summary
|-| = urnlser &F Minds af suls-felds MHb. of modules 21735 MNominal P Powveer 4393 kMwSp
—1 b odule area 25292 e M axinmum PY Fowveer 4735 khdo
> I ':l?t Simplified Schema I Mb. of inverters 5 Mominal &AC Fower 5000 kMSac

Homogeneous System I

— Presizing Help

i Mo Sizing Enter planned poweer ©= |S000.0 KA. .. or available area ¢ [35599 e z I
—Select the PY module

Soart modules i Poweer — i Techrnology — i+ Manufacturer I-‘ﬁ'-"«"E'"'E'll:'lE R =1

I 220w p 249 Si-paly WSS 230 Wwraarees Photon Mag. 200 I -, Open I

Lpprox. needed modules 21739 Sizing woltages : wmmpp [BEO°C] 238 W
oo [-10°C) 40.6

—Select the inverter

[+ 50H=
Sort inwerters by: T Poweer — & “Waoltage [max] ——— i* PFanufacturer IP'Dd' from 2011 ;I I~ EBOH=
|1 a0 ks 520 - 8220% 5060 H= FreeSun FS1001 HEA/HEC Z300 Fower Electronics ~1| Open I
MNb. of inverters |5 +l| I Operating “oltage: 520-820 v Global Inwverter's powveer S000 kwac

Ilhput maximun wolkage: 1000

—Dezign the array

—MHMumber of modules and strings The inverter poweer iz =lightly overzized.

- I O perating conditions

zhould be rpp [EO°C] 547 W

bod. in seres [232 — W between 22 and 24 “mpp [20°C) G700 W

— oo [10°C) EELRY

i 945 —= ibili

REr= Sfree =1 ¥ only possibility 945 Flane imadiance 1000 W.im® £~ Man in data & sTC
Owerload los= oo = e Impp [STLC] TE45 & kM ax operating powveer 4416 kW
Prormn ratio s _EE showsizina | 2| | L sT0 G515 & at 1000 W An? and 50°C)
Hb. modules 21735 furea FI5892 e l=c: [at STLC) 2411 A Acray nom. Power [STLC) 4999 K p

=m U=ser's neesds Detailed losses I

2 Cancel aw” O

Source: enincon, PV syst 5.74
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Exhibit 05 : Project report from Pvsyst V5.74

ILLUSTRATIVE

PVSYST Vv5.74 O7/09/14 | Page 1/3
l I | s3]

Grid-Connected System: Simulation parameters

Project : Grid-Connected Project at kanti Madhya Pradesh

Charactaristics
Invertar pack

Operating Voltage
Numbear of Inverter

PV Array loss Tactors
Theaermal Loss factor

== Nominal Opeaer. Coll
Wiring Ohmic Loss
Module Quality Loss
Module Mismatch Losses
INncidence affect, ASHIRALE paramealtrization

Uc (const)
Temp (G=800 VWw/m*,

Global array res
1AM -~

User's neods Unhmited load (gnd)

Source: enincon, PV syst 5.74

520-820 VvV
5 units

20 .0 W/ImTiK

Tamb=20"C, Wind=1 m/=.)

1.3 mOhm

1 -bo (1/cos | - 1)

Unit Nom. Power

Total Power

LUv (wind)
NOCT

Loss Fraction
Loss Fraction
Lo=s= Fraction
Lo Parameter

Geographical Site Kanti Madhya Pradesh Country India
Situation Latitude 24 . 1"N Longitude 7O 67
Time defined as Legal Time Time zone UT+G Altitude 352 m
Albedo  0.20 |
Meteo data kanti madhya pradesh, Synthetic Hourly data
Simulation variant New simulation variant
Siimulatnon date O7/09/174 23Nn04a I
Simulation parameters
Collector Plane Orientation Tt 249" Azimuth o~
Horizon Freae Horizon
Near Shadings No Shadings
PV Array Characteristics
PV module Si-poly Maodel Ws-230
Manufacturer VWaaraee
Number of PV modules In senes 23 modules In paraliel D45 =trings
Total number of PV modules Nb. modules 217385 Unit Nom Power 230 Wp
Array global power Nominal (STC) 4999 KWp Al operating cond. 4416 KW (50°C)
Array oparating characteristics (507°C) U mpp 578 V I mpp TEA5 A
Total araa Module area IS8/ M*
Inverter Model FreeSun FS1001 HE/HEC 330V
Manufacturer Power Electronics

1000 kKW AC
5000 kKW AC

0.0 W/im*K / m/s
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PVSYST Vs5.74 [

l O7/09/14 ] Page 2/3

Project
Simulation variant

Grid-Connected System: Main results

Grid-Connected Project at kanti Madhya Pradesh

New simulation variant

Main system parameters
PV Field Orientation

PV modulaes

PV Array

Invertear

Inverter pack

Users naeeds

System type

tile

Model

NbE. of modules
Maoadel

Nb. of units
Unhimited load (grid)

Grid-Connected

24 a;zmuth o~
WE-2320 Pnom 230 wWp
217365 Fnom total 48999 KWp

FreeSun FS1001 HE/HEC EFSavn
5.0 Pnom total

1000 KW ac
5000 kKWW ac

Main simulation results
System Production

Produced Energy
Parformance Ratio PR

7T89ES0S5 KWh/yearSpecific prod
Ta4.7 9%

1580 KWh/KWp/year

NOMaNZed Produotions (e iy

W) POWer ANO% KW

ForTormanacs Rana =

Svhpm ey S

New simulation variant

Balances and main resualts

T

SronHOrY T AmD GroDino Sronmrr mAasvey "-_oSoa =mrITarem =TS yam
KWy < KA KVt VW WV e M.
January 180 14.70 880 1807 S3IB03Y cIo4as 114> M=
February 1370 17.30 1ec o o4 cos158 os3o22 117.10 109
Maran 1850 F_TO = L 2O 0 TO5143 ToI20 1ors 10.85
apen 2070 28 8O 204 B TRe s 7hO8aS rTATSERO 10 10 .0a
May 2220 az 80 203 0 1967 Tatrazx0 71841 10.0a 2 8a
June 197.0 3290 1754 199.0 G33240 a22050 10.08 .90
Suy 1870 30.30 WA 147 .5 sSToSs sassy7o 10.0¢ Yo. s
Aviguant 180 0 2% BO 16N 148 O snroan BETOAR 10 22 \CEE]
Reptember 1710 29 GO 170 6 1727 GLoneo Ga4006> 10.22 1004
Octobear 1es 0 206,20 1e> 8 1sans TIOTH™I2 716004 10.20 103>
November 100 0. 90 1s7r.s 1=30 =a1100 asosaos 10.09 ‘o8
DeoembDer 116 0 168 00 ) R Ry BIRosa 11 ae 117
Yaor 1e7e O 25 18 21140 20620 BHORAROH rEBRsON 10 80 103
Legends Gtk e HONAGNTAL GG taml §raciathan EAacrey B Ifective snergy of Me Guipul of the araey
T Amb Ambient Teamperature E_Grag Energy injected into gric
Globinc Globsl Incident in coll plane =rrArrre EfMc. Eowut mrray / rough sres
CHloErr Effective Slobal. corr. for 1AM and shedings ErSywie Ethe Eout sysierm / rough ores
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[ 07/09/14 | Page 3/3

Project :
Simulation variant :

Grid-Connected System: Loss diagram

Grid-Connected Project at kanti Madhya Pradesh

New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Inverter

Inverter pack

User's needs

System type

tint

Model

Nb. of modules
Model

Nb. of units
Unlimited load (grid)

Grid-Connected

24° azimuth
Ws-230 Pnom
217356 Pnom total

FreeSun FS1001 HE/HEC FHdvn
50 Pnom total

o
230 Wp I
4999 kWp

1000 kKW ac
5000 kKW ac

Loss dilagram over the whole year

1976 kWh/m® —

2052 kWh/m* * 35892 m” coll.

efficiency at STC = 13.97%

10280779 kWh

Horizontal global iiradiation
Global incident in coll. plane

IAM tactor on global

PV conversion

l‘ =5 -2.5% PV loss due to irradiance lavel
\
A . > ~14. 4% PV loss due to temperatures
ll’ —0) -3.29% Module quality loss
AN
| =2 -2.1% Module array mismatch loss
N3 21.19% Ohmic wiring loss

8046720 kWh

7896505 kWh
__7BOBS0S KWh

Arsray virtual enaergy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv, power
Inverter Loss due to power threshold
Inverter Loss over nominal inv. voltage
Inverter Loss due to voltage threshoid
Avallable Energy at Inverter Output

Energy Iinjected Into grid

Effective iradiance on collectors

Array nominal enorgy (at STC effic.)
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Exhibit 06 : Financial aspect of Project

SR.No. PARAMETER UNIT VALUE
1 IRR % XXXXX
2 IRR EQUITY % XXXXXX
3 DSCR % XXXXXX
4 PAYBACK PERIOD YEAR XXXXXX
5 LEVELISED TARIFF Kwh/Rs. XXXXXX

Source: enincon,

PV syst 5.74
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Do you have any queries: Please Contact Us

enincon.com/in
The information contained herein is of a general nature and is not intended to address the

circumstances of any particular individual or entity. The information prohibits sharing unless
otherwise approved by concerned authorities which in this case are representatives of enincon llp.
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