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1 SCOPO DEL DOCUMENTO
Il presente documento ha l'obiettivo di illustrare i valori di producibilita annua e
I'autoconsumo di energia elettrica dellimpianto Agrivoltaico di Solarta Srl denominato
“Viterbo”. Si precisa che I'impianto Agrivoltaico operera in regime di cessione totale in quanto
tutta I'energia elettrica prodotta, al netto dei servizi ausiliari di impianto, verra immessa in

rete e non autoconsumata.

1.1 Producibilita di impianto e autoconsumo energia elettrica
La stima della producibilita dell'impianto & stata effettuata con limpiego del simulatore
PVsyst, inserendo lirraggiamento e la meteorologia specifici del luogo, la geometria delle

strutture di sostegno dei moduli, le caratteristiche di producibilita dei moduli.
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#PVsysT

PVsyst - Simulation report

Grid-Connected System

Project: Viterbo_CEFR

Variant: Nuova varnante di simulazione

Unlimited sheds
System power: 29.52 MWp
Viterbo/Bullicame - Italy

Autore
3= Ingegneria (Raly)

Version 7.3.3
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OGGETTO / SUBJECT CLIENTE / CUSTOMER
T Project: ViterboCEFR
EI ‘fariant: Muowa variante di simulazionea
PWsystVT.2.3 e Ingegnera {Haky)
WO, Simulation dabe
10523 17:48
wilh ¥7.3.3
Project summary
Geographlcal Site Situation Project seitings
Viterb-o/Bullicame Lalitude 42.43 "M Albado oz
Italy Longitude 12.08 "E
ARtude 300 m
Time zore UTC+1
Meteo data
PORTOSCLED
PVGIS apl TMY
System summary
Grid-Connected System Unlimited sheds
PV Fleld Orlentation Mear Shadings User's needs
Sheds Muhsal shadings of sheds Urilimited load (grid)
™
Azimuth
System information
PY Array Iinveriers
M. of modulss 40000 unifs Mb. of units 1T unhs
Prom total 2852 MWD Friom botal 24.00 MVac
Friom ratio 1227
Results summary
Produced Energy 42068327 kVhiyear Speciic production 1442 K\Wha\piyear Perl. Ratio PR LIE-TRH
Table of contents
Projec and results summary 2
General param:Ler:. P kl'l'ﬂﬁ' Charcierisics 5,“5|.Ef|1 ksses 1
Main results 3
Loss diagram g
Freder. graghs I
FI0 - POl vl 8
Single-ine diagram S
1 BTen23 Pysyst Ucensed o 3= ingegnera {Haly) Fage 2%
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] Project: Viterbo_CEFR
- E: ‘\fariant: Muowa variante di simulazione
PWsyst WT.3.3 T SR ——
WC A, Simulation dabe
1BM0A23 1748
wilh w7.3.3
General parameters
Grid-Connected System uniimited sheds
PV Fleld Orientation
orlertation Sheds corfiguration Models used
Sheds Hb. of sheds 5 umits Transpasition Perez
™ 0" UniimPed sheds Diffuse Impored
Azimuth g Elzes Ciroumsolar s=parale
Sheds spacing 120m
Collscior width T30m
Ground Cow. Ralio (GCR)  38.2 %
Top inacive band 0.02 m
Biotiom inaxctive band 0.02 m
Shading Im# angie
Lim# prodie angie 124"
Horlzon Hear Shadings User's nesds.
Fre Horizon Muhsal shadings of sheds Uniimiled oad (grid)
PV Array Characteristics
PV module Inverter
Manufaciurer Jinkosotar Manufacturer Siel
Model JHNAG 1 M- TOHLE-V Model Soieil DSPX TLH 1300Vdc_1413kVA

[Cusiom parameters defin o)

{Custom parameters dednition)

Unik Nom. Fower 513 Wi UNR Hom. Power 1413 KWac
Kumber of PY modules 43000 unifs Mumber of inveriers 1T unks
Maminal (STC) 202 MW Tatal power 24033 kWD
Modules 2000 Sirings x 24 In seres Operating voitags S50-1400 W
At operating cond. {30°C) M. power (=>28°C) 1444 kKWWao
Pmgm 2730 MWR Prom ratio [DC:AC] 123
U mpp 1093 W Powwer sharing wisiin this inverier
| mpp 0540 A
Total PV power Total Inverier power
Maminal (STC) 220 KD Taotal pcweer 24039 KWaD
Tatal 48000 modules M. porwer 24380 kWao
Mocduls arsa 134173 m? Mumber of Inveriers 1T unks
From ratia 123
Array losses
Thermal Loss factor DC wiring losses Module Quality Loss
Moduls lemperabare acconrding o iradiance Giohal array res. 0.81 mO Loss Fraction 0.8 %
U joonst) 20,0 WK Loss Fraction 1.3 % at STC
L wind) 0.0 WiImTHims
Module mismatch losses strings Mismatch loss
Loss Fraction 2.0 % at MPP Loss Fraction o %
LAM loss facior
Incidence afsct (AM): Fresnsd, AR coaling, niglass)=1.528, AR }=1.280
o ar 50 B ™" T oo =3 80
1.000 0.888 o.eaT 0.802 [LEH LI [TT 0.440 0.000
1803 Pisyst Licensed i 3e ingegneria {Haly) Fage 38
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OGGETTO / SUBJECT CLIENTE / CUSTOMER
- Project: Viterbo_CEFR
='.== ‘\fariant: Nuowva variante di simulazions
PWEyst V7.3.3 & Ingegnena {Haly)
WG, Bmulation dabe
100023 1748
with w7.3.3
AC wiring losses
. output line up to njection point
Inwerier wollage B0 Vac i
Loss Fraction 14,83 % at STC
Imverter: Solell EPX TLH 1300vVdo_1413KVA
Wira sac8on (17 Imv.) Coppsr 17 £ 3 X 700 mm?
Averape wires kenigth 1293 m
1B0a23 Pysyst Licensed o 3e ingegnenia (Haly) Fage 4%
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e

PWsyst W7.3.3
WC1, Smulation dabe

Project: Viterbo_ CEFR

‘\fariant: Muowa variante di simulazions

s Ingegneda (Maly)

1070523 1748
with ¥7.3.3
Main results
System Produciion
Produced Energy 4230032T KWh'year Spesdific production 1443 RWHEW pivear
Fexf. Ralio PR B121 %%
Hormalized productions (per Installed EWp) Performance Ratlo PR
" T T T T T T 1= T T T T
Li: Gk Loss (PV-aniy mases| 2 P TR 1) [ Pr Patornencs muse g Bmz
_ La: Symters Law [rveres, 0.3 Ry in
3 B v Prnduond isabsl srangy (0 ] G A ey 1
= -
¥ ]
#
Balances and maln results

GlobHor DifTHor T_Amb Globlno GlobEN EArTay E_Grid PR

EVhim?® Lt C Lt EMTm® KM EWh ratio
January 38.8 Irar 3.53 Ti.8 g B 058281 18ETE00 0.sea
February 8.2 3174 2.09 233 B3 202033 2430183 0.088
Marchi 122.7 3278 8.30 138.0 131.7 I0O854 337T083 0.844
April 142.5 a0 11.78 130.8 agao 4022383 IBTIT2Z 0.838
May 100.8 7410 10.54 193.6 pl T 3040872 4351070 0.802
June 212.5 [2=R-2) 8.5 2131 a9 3380300 3001238 0.788
July Z30.5 6141 27.00 421 3T S0OTEeE 454504 0.788
August 188.5 sar: 2438 200.4 sy 5123138 4835384 0.784
Geplember 112 4322 19.07 167.8 3o 43ITITOO 35T2000 0.004
Oarrbobesr 1117 3|17 1481 1310 a2 MTTME 3303503 0.828
Hovenmber 8.5 333 1048 aT.ao B3 Z343872 I1EETe3 0.034
December 060.3 2148 5.53 a1.3 B2 2191881 IeS5408 0.008
Fear 16282 28478 1401 17To.0 iTi9.0 45382903 4TSG03IT 0.842
Legends
GlobHor  Global horizontal iradasion EArTay ESacive enegy at he oulpul of Te amay
DeffHor Harizontal diffuse iradiation E_Grd Emargy Injecied into grid
T_Amb Ambient Temperature PR Performance Ratio
Glabinc Global incident in ool plans
GlobET ERfective Glabal, com. Tor 1AM and shadings

1B0a23 Pysyst Licensed o 3e ingegneria (Haly) Fage 0%
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Project: Viterbo_CEFR

;‘.
. Q: Vanant: Nuova variante di simulazione
PVsyst V733 3e Ingegneria (Raty)
VC1, Smulation date
16/05/23 1749
with ¥7.33
Loss diagram
1626 KWham?® Giobal horizontal Irradiation
+6.2% Giobal Incident in coll. plane
L0.32% Near Shadings: iradiance loss
-2.04% 1AM factor on globad
1720 ¥AWrVm?* * 134173 m¥ col Eftective Irradiation on collectors
efMclency at STC = 22.00% PV conversion
50763013 kWn Array nominal energy (at STC effic)
-0.09% PV loss due 1o iradiance level
5.23% PV loss due 1o temperature
+0.75% Module qualty loss
2.10% Mismatch loss, modules and s¥ings
-0.50% Ofenic wiring loss
400601201 kWh Array virtual energy at MPP
k‘) -0.63% nverter Loss dusing operation (efMdency )
N -0.13% nverter Loss over nominal inv. power
k')'ZI 00% nverer Loss due 10 max. input current
k’0 00% nverter Loss over nominal inv. voRtage
N 0.00% nverter Loss due o power threshold
K’ 0.02% Inverter Loss due 10 voliape theeshold
406250170 ¥Wn Avallable Energy at Inverter Output
-0.00% AC chmic loss
42558327 kWn Energy Injected into grid
1aoa23 PVsyst Ucensed %o 3e Ingegneria (Haly) Page 6/9
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OGGETTO / SUBJECT CLIENTE / CUSTOMER
T Project: Viterbo_ CEFR
E: ‘\fariant: Muowva variante di simulazions
P¥syst WT.3.3 3 ingegneria {Raly)
WL, Simulation date
1005723 17:48
wilth w7.3.3
Predef. graphs
Diagramima glornallers entrataiuscita
200 T 1
Walyss froen 0101 i 3002
180
5 el b
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S et 1
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F
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E &0
;3 wl ]
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I .
o : E
{l I 1 1 n 1 1
] 2 [l i B 10
Global incigant in ooll. plane [KWh'méiday|
Distribuzione polenza in uscita sistema
1 T T T T
_ Valuat from 0101 o 312
Z
(=
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g
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P¥Wsyst W7.3.3
WL, Smulation dabe

Project: Viterbo_ CEFR

‘\fariant: Nuowva variante di simulazions

3= Ingegnena (Maly)

18523 1748
with w723
P50 - P90 evaluation
Meteo data Simulation and parameters uncertalnties
Source FVGIS apl TMY = module modeling'parameters 1.0 %
Kind T, muttl-year Iriverter eMcisncy uncerkainky 0os%
W ear-i0-year varabiltytvanance) 30 % Sailing and mismaich urcerainties 1.0 %
Specified Deviation Diegrad ation uncertainty 10%
Climabs chainge 00 %
Global vartabllity imeteo + system) Annual production probabibity
Vartsssiity [Quadratic sum) 8% Vartabibty 1.48 GWR
a] 4257 GYWh
a0 40,65 G
o 40.12 GYWh
Frobability distribution
b T T T T T
D45
L 50 = 4
040 I
nasf
n3of e
;ﬁ 025 r -
¥ [ ]
oz 3
I K] = &) f
n.isf- 3
n1af P8 = 4012 Givh .
i ]
noa . . . . .
B a0 43 == a0 a8
E_Grid syitern proshucton GWh
5Tk ] Py'zyst Licensed @ 3e ingegneria {Haly) Fage 8%
Come riportato nel diagramma di flusso di cui sopra, si evidenzia che:
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e |'energia elettrica disponibile all’'uscita degli inverter (energia elettrica in corrente

alternata) e pari a circa 42,6 GWh/anno;

e e perdite di impianto sulla sezione in corrente alternata (perdite di linea e di

trasformazione) sono pari a circa 3,729 GWh/anno;

e l'energia elettrica necessaria per l'alimentazione dei servizi ausiliari di impianto &

stimabile con buona approssimazione in 150 MWh/anno;

e il sistema di videosorveglianza e controllo presenta un consumo elettrico annuo molto

contenuto, dell'ordine dei 10 MWh/anno

La produzione elettrica netta immessa nella rete elettrica nazionale € pari a circa:
42,6 GWh/anno.
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