Fir|

CN
S%I‘I
TIN
93Y

atteo Bono = S N{\ W N
Bono Matteo o - - \

INumber = I BE= R 8 a3 ‘
"BNOMTT84AR4B3 B ¢ 00

al
a

H. 1 & Pa |
taimenteda

'enfinity L._energy forlife

\

IMPIANTO FOTOVOLTAICO EG FAUNA SRL
E OPERE CONNESSE

POTENZA IMPIANTO 19,90 MWp - COMUNE DI TRECENTA (RO)

Proponente
Alessandro
EG FAUNA S.R.L. 2%
VIA DEI PELLEGRINI 22 - 20122 MILANO (MI)- P.IVA: 11616360969 PEC: egfauna@pec.it @ i o
;;"?!-ﬂ.»k;l'_‘.-'q_-_.\,t
Progettazione Nt
Ing. Matteo Bono Via per Rovato, 29/C - 25030 Erbusco (BS )

tel.: 030/5281283 - e-mail: m.bono@solareng.it- PEC: solareng@pec.solareng.it

\\ \;tﬁ:'&é?(r ) /
. o\ MATIEY/ /=
Collaboratori Wiz el

'_‘-_ #,\ A3t/
Ing. Marco Passeri Via per Rovato, 29/C - 25030 Erbusco (BS ) L_/ o
tel.: 030/5281283 - e-mail: m.passeri@solareng.it - PEC: solareng@pec.solaren.git

Coordinamento progettuale

SOLAR ENGINEERING S.R.L.
VIA ILARIA ALPI, 4 - 46100 MANTOVA (MN) - P.IVA: 02645550209 - email: solareng@pec.solareng.it

Titolo Elaborato

STIMA PRODUCIBILITA

LIVELLO PROGETTAZIONE CODICE ELABORATO FILENAME RIFERIMENTO DATA SCALA
DEFINITIVO TR-R003 00 - - 16/12/2021 -
Revisioni
REV. DATA DESCRIZIONE ESEGUITO  VERIFICATO APPROVATO
16/12/2021 MB MB/MP EG

Comune di Trecenta (RO)
Regione VENETO

enfinity’

e

REGIONE peL VENETO




STIMA PRODUCIBILITA

enfinity



enfinity

Indice

Contenuto del documento

1. STIMA PRODU CIBILIT A’ e e e e 2

EG FAUNA S.R.L. | Socio Unico | Cap. Soc. 10.000 € i.v. | P.IVA: 11616360969
Sede Legale: Via Dei Pellegrini 22 | 20122 Milano | Italia PEC: egfauna@pec.it | www.enfinityglobal.com



1. STIMA PRODUCIBILITA’

enfinity

Di seguito si riportano il dettaglio di calcolo relativo alla stima di producibilita degli impianti

in esame.

Project summary
Gecgraphical Site Situation Project settings
Trecenta Latitude 45.02 "N Albedo 0:20
Italy Longitude 1147 "E

Alfitude G m
Time zone UTC+1

Meteo data
Trecenta
Solar53l1E Monthly aver. | peniod not spec. - Synthetic

System summary
Grid-Connected System Ground system (tables) on a hill
PV Field Orientation Mear Shadings User's needs
Fixed plane Acconding to strings Unlimitesd load (grid)
TittAzimuth 2i1-° Electncal effect 80 %
System information
PV Aaray Inverters:
Nb. of modules 33728 units Mb. of units 28 units
Pnomn total 18.90 MWp Pnom total 17.20 Miac

Grid powser limit 15.88 MVA
Grid im. Pnom ratic 1.255

Resultz summary
Produczd Energy 23 GWhiyear Specific production 12380 kWh'kWplyear Perf. Ratio PR B5.12%
Apparent energy 27668 MVAR

Table of contents
Project and results summary 2
General parameters, PV Amay Charactenstics, System losses 3
Near shading definition - lso-shadings diagram k]
Main results i1
Loss diagram T
Special graphs &
P50 - PED evaluation 2
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General parameters

Grid-Connected System Ground system (tables) on a hill
PV Field Orientation
Crientation Sheds configuration Models used
Fized plane M. of sheds 331 wnits Transposiion Persz
Tilt'Azimuth 2mn- Sizes Ciffuse Perez, Meteonom

Sheds spacing B25m Circumsolar separate

Collector width 527Tm

Ground Cov. Ratio (GCR) 638 %
Horizon Mear Shadings User's needs
Fres Horizon According to stings Unlimited load {grid)

Electrical effect a0 %
Bifacial system
Mode! 2D Calculation

unlimited sheds
Bifacial model geometry Bifacial model definitions
Sheds spacing B25m Ground albedo average 0.1a
Sheds width 527m Eifaciality factor 70 %
Limit profie angle oo= Rear shading factor 7.0%
GCR 63.8 % Rear mismateh loss 50%
Height above ground 1.50 m Shed transparent fraction 4.0%
Monthly ground albedo values
Jan. Feb. Mar. Apr. May June July Aug. Sep. Cict. Mow. Dec ear
0.13 0.13 0.18 0.13 0.13 0.19 012 017 016 13 0.12 012 016
Grid injection point
Grid power limitation Power factor
Apparent power 15,85 MVA Cosiphi) (leading) 1.000
Pnom ratio 12355
PV Array Characteristics
PY module Inverter
Marnfacturer Trina Solar Marufactrer Huawei Technolagies
Model TEM-500DEG20C.20 Model SUN2000-215KTL-HD
(Custom parameters definition) {Custom parameters definition))

Unit Mom. Power 590 W Linit Nom. Power 200 VA
Mumber of P\ modules 33728 units MNumber of inverters 86 units
Mominal (STC) 10.90 MWp Total power 17200 KVA
Modules 1054 Strings x 32 In series Ciperating voitage 500-1500 V
At operating cond. (S0°C) Mz power (=>33°C) 215 kKVA
Pmpp 18.21 MWp Prvomn ratio (DC:AC) 1.18
U mpp |
| mp 18385 A
Total PV power Total inverter power
MNominal (STC) 12200 kWp Total power 17200 KVA
Total 33723 modules Mumber of imverters 88 units
Module area BE454 m* Prvomn ratio 1.18
Cell area B2244 m*
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Array Soiling Losses
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Array losses

Thermmal Loss factor

DT wiring losses

Loss Fraction 1.5 % Module temperature according to imadiance Global amay res 048 mO
LU {iconst) 20.0 Wim Loss Fraction 0.8 % at STC
Liv {wind) 0.0 Wim¥imis

LID - Light Induced Degradation Module Quality Loss Maodule mismatch losses

Loss Fraction 1.5 % Loss Fraction 0.8 % Loss Fraction 1.0 % at MFP

Strings Mismatch loss

Loss Fraction 0.1%

1AM loss factor

Incidence effect (lAM): User defined profile

i 40 500 60 To® iy a0 a5 bo®
1.000 1.000 .24 0882 0.883 0.961 0.933 0.853 0.00D

Auxiliaries loss

Proportionnal to Power 4.0 WkW
2000 kW from Power thresh.
Might aux. cons. 500 kW

System losses

Inv. output line up to MV transfo
Imverter voltage

Loss Fraction

Inverter: SUN2000-215KTL-HO
Wire section (86 Imv.)

AC wiring losses

800 Vac tri
1.85 % at 5TC

Copper B3 x 3 x 70 mm*

Average wires length 184 m

MWV line up to Injection

WMV Volage 30 kV

Wires Alu 3 x 240 mm*

Length 4500 m

Loss Fraction 1.28 % at 5TC
AC losses in transformers

MV transfo

Grid voitage 30 kv

Ohperating losses at STC

Mominal power at STC 18531 kVA

Iron loss (2424 Connexion) 2030 kW

Loss Fraction 0.15 % at STC

Coils equivalent resistance 3x 0.54 m

Loss Fraction 1.85 % at STC
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Hear shadings parameter

Perspective of the PV-field and surmounding shading scene

S0outhn
West
Iso-shadings diagram
Orientation #1
Fixed plane, Tilts/azimuths: 22%/ 1°
9 ———— — —
== Shading loss: 1% Attenuation for diffuse: 0.043 1:22 Juna
==== Shafing sz 5% and albedo: 0.7789 21 22 Mey and 23 July
[ =————  Shading loss: 10% 320 Agr and 23 Aug |
o[ =-=es Shading lass: 20% 4: 20 Mar and 23 Sepr]
| =—==—  Shaoing loss: 40% 12h 4 i3h 5 3 Feb and 23 Oct 4
A: 19 Jan and 22 Mov
60 7. 22 December
i 45
"
I
30
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2120 ) ) 230 i an G0 0 12

Azimuth [7]
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Main results
System Production
Produced Energy (P50) 28 GWhiyear Specific production (P50)
Produced Energy (P20)  27.0 GWhiyear Specific production (F90)
Produced Energy (P356)  28.8 GWhiyear Specific production (P95)
Apparent enengy ITE6E MVAR

Nomalized productions (per installed kWp)

vy (MW |

T T T T T T
Le: Collochion Loss (Py-amay ossas)
Ls: Sysiem Loss. (e, .. |

245 MWhRWeday
022 Kt peday
¥T. Procuced wsehul anergy (nverier oulpul] 81 KWW piday

1280 kWhkWpiyear Performance Ratio PR
1358 kWhkWpiyear
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1340 KWhkWpiyear

Performance Ratic PR

B5.12%

Perfermance Haik FH

L 1
nasm

T T T T
- PR: Pararreascn Rasa (Y71 Ve

Balances and main results

GlobHor DiffHor T_Amb Globlnc GlobER EArray E_Grid FR

KWhirm® KWhirm® G kWhirm® kWhirm® GiWh GiWh ratio
January 41.0 200 4.10 624 532 1.002 044 0.780
February 64.0 30.00 5.70 BB B34 1.598 1512 0847
March 1150 50.00 1020 1448 138.1 2734 2580 0.200
Agpril 1420 63.00 14.40 157.7 1520 2814 2758 0.879
May 1850 T9.00 19.40 1918 185.1 3521 333 0.873
June 2000 83.00 380 g 1948 3645 3443 0.858
July 2140 T3.00 .10 218.3 2120 3,800 3684 0844
August 1300 T1.00 2560 198.4 188.7 3523 3332 0.853
September 128.0 55.00 2060 150.1 1447 2733 2588 0.868
October T8.0 41.00 15.50 1037 BTT 1855 1.758 0852
HNovember 43.0 24.00 B.a0 61.8 543 1.004 0845 0788
December .0 18.00 4,30 54.2 442 0.828 0777 072
Year 14230 G14.00 15.04 1632.5 1560.1 20.255 27.868 0.851
Legends
GiobHor  Global horzontal imadiation EArmmay Effective enengy at the output of the amay
DiffHor Horzontal diffuse imadiation E_Gnd Energy injected into grid
T_Amb Arnibient Ternperature PR Performance Ratio
Gioblnc  Global incident in coll. plane
GiocbEff  Effective Global, com. fior |AM and shadings
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1350 EWhim® * 95454 m coll.

efficiency at STC = 20.86%

726 MW

29421 MWh
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Loss diagram

Global horizontal iradiation

+14.8% Global incident in coll. plane
-3.29% Mear Shadings: imadiance boss
-0.46% 14M factor on glebal
-1.507% Sioiling loss fachor
A 20.07% Ground reflection on front side
o grownd

452 k\Whim® on | 140542 m°

82 68% (017 Gnd. albedo)

Ground reflection koss
-5 \fiew Factor for rear side
+E.T74% Shky diffuse on the rear side
+HI21% Beam efective on the rear side
-T.00% Shadings loss on rear side
4.00% Global Irradiance on rear side (62 KWh/im®)
Effective imadiation on collectors
P conversion, Bifaciality factor = 0.70
Array nominal energy (at STC effic)
".‘ -0.33% P loss due fo imadance level
) -3.58% PV loss due fo temperature
-1.00% Shadings: Electrical Loss acc. to strings
HI.TE% Module quality loss
5 -1.50% LID - Light induced degradation
-1.10% Miismatch loss, modules and strings
-0.19% Mismatch for back imadiance
-0.50% Ohmic wiring loss
Array virtual energy at MPP
-1 Irverter Loss during coeration {efficiency)
-0.58% Irverter Loss cver norminal ine. power
0.00% Irverter Loss due bo max. input cument
0.00% Imverter Loss over nomnal inv. voitage
0.00% Irverter Loss due to power threshold
+ 0.00% Imverter Loss due to voltage threshold
0.00% Might consumption
Awailable Energy at Inverter Output
0.48% Aupdliaries {fans, other)
-1.00% AC ohmic loss
-1.80% Medium voltage ransfo loss
-0.7M1% MV line chmic loss

Active Energy injected into grid

Reactive energy to the grid: Aver. cos{phi} = 1.000

Apparent energy to the grid
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Special graphs
Daily InputiCutput diagram
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PEQ - P90 evaluation

Meteo data Simulation and parameters uncertainties
Source  SolarG15 Monthly aver. | penod not spec. PV module modelling/parameters 1.0%
Kind ot defined Imverter effisency uncertainty 0.5 %
Year-to-year variability(Varance) 0.0 % Sioding and mismatch uncertamties 1.0%
Specified Deviation Degradation uncertainty 1.0%
Global variability (meteo + system) Annual production probability
WVariability (Quadratic sum) 13% Variability 0.50 GWh
P5D 27.87 GWh
P20 27.03 GWh
P25 26.35 GWh
Probability distribution
0.50 T L L L L T T
o4sf .
[ P30 = 27.67 GWh ]
40 e
nasf g
030 ]
E azsf |
a.20f .
[ Pal = 27,02 GWwh ]
RE] ]
ainE Pa5 = 26,85 GWh .
s e
aapk .

2E6.0 5.5 270 276 28.0 285

E_Grid system production GWh

29.0 28.5
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