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1. PREMESSA

Il proponente & la societa TS ENERGY 2 S.r.l., societa italiana con sede legale in Italia, a Torre Maggiore
in provincia di Foggia. Le attivita principali del gruppo sono lo sviluppo, la progettazione e la
realizzazione di impianti di medie e grandi dimensioni per la produzione di energia da fonti rinnovabili

Il progetto analizzato prevede la realizzazione di un impianto agri-voltaico, il quale e costituito
dall’integrazione tra impianto fotovoltaico e impianto olivicolo super intensivo, localizzato tra i comuni
di Ordona e Orta Nova, di potenza complessiva pari a 90 MW su un’area di proprieta complessiva pari
a circa 191.95 ettari, di cui circa 115.62 recintati per l'installazione dell'impianto.

Il presente documento costituisce la Relazione di calcolo della producibilita dell'impianto.

La simulazione prende in esame un anno tipo ed ¢ stata e effettuata tramite il programma per sistemi
fotovoltaici PVsyst v.7.2.8.
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2. DATI CLIMATICI

Il database internazionale MeteoNorm rende disponibili i dati meteorologici per la localita di Ordona
e I'attendibilita dei dati contenuti nel database & internazionalmente riconosciuta, possono quindi
essere usati per I'elaborazione statistica per la stima di radiazione solare per il nostro sito.

Di seguito si riportano i dati meteorologici assunti:

Figura 2.1: Bilanci e risultati principali

GlobHor DiffHor T_Amib Globlne GlobEfRf EArray E_Grid PR

KWhim?® KWhim?® C KWhirm® KWhirm® MWh MWh ratio
January 509 80 7.05 753 714 BT 6220 g
February Ti5 L] 741 or.2 024 B123 BOZ3 0e1s
March 1258 5260 1087 155.3 1434 12761 12601 a0z
April 1573 G7_10 1400 1920 133.3 15484 15288 0885
May 198.0 7420 noe 2408 308 13680 19643 0880
June nag T73.50 M7 T 2470 10800 10651 0840
July 092 T79.50 2746 258.6 243.0 19756 10514 08323
August 1877 6960 .91 53 57 13061 17R37 0842
September 1396 5520 2125 1745 104.2 13742 13574 0854
October v 7 ars0 1785 136.3 1304 10676 10842 0B84
HNovember 60.7 29.10 1232 4.4 D4 60e3 6017 0883
December 40.2 2450 B.59 60.4 571 R 4253 0212
Year 16776 G20.80 16.57 18573 1671.8 185113 153188 087D
Legends
GicbHor  Global honzontal imadiation EArmay Effective enengy at the oufput of the aray
DiffHor Horzontal diffese imadiation E_Grid Energy njected into grid
T_Amb Arnbient Termperature FR Performance Ratio

Gichince  Global incident in coll. plane
GichEF  Effective Global, corr. for [IAM and shadings
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3. RISULTATI

Le simulazioni sono state effettuate prendendo in esame le varie sezioni d’'impianto. | dati relativi le
singole sezioni sono deducibili dagli allegati alla presente relazione.

Di seguito si riportano i dati relativi I'impianto complessivo.

L’energia immessa in rete risulta essere di 153.188 MWh/anno e la produzione specifica & paria 1.702
MWh/MWp)/anno

In base ai parametri impostati per le relative perdite d’impianto, i componenti scelti (moduli e inverter)
e alle condizioni meteorologiche del sito in esame risulta un indice di rendimento (performance ratio
PR) del 86,96%.
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Version 7.2.8

@ PVSYs

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: Nuovo Progetto

Variant: Nuova variante di simulazione
Trackers single array, with backtracking
System power: 90.00 MWp
Placentino new - Italy

Author
Montana S.p.a. (Italy)



Project: Nuovo Progetto

Variant: Nuova variante di simulazione

PVsyst V7.2.8 Montana S.p.a. (ltaly)
VC2, Simulation date:
10/12/21 21:56

with v7.2.8

Project summary
Geographical Site Situation Project settings
Placentino new Latitude 41.53 °N Albedo 0.20
Italy Longitude 15.70 °E

Altitude 35 m
Time zone UTCH1

Meteo data
San Giovanni Rotondo
Meteonorm 7.3 (1986-2005) - Sintetico

System summary
Grid-Connected System Trackers single array, with backtracking
PV Field Orientation Near Shadings User's needs
Tracking plane, horizontal N-S axis Linear shadings Unlimited load (grid)
Axis azimuth 0°
System information
PV Array Inverters
Nb. of modules 153840 units Nb. of units 24 units
Pnom total 90.00 MWp Pnom total 75.00 MWac

Pnom ratio 1.200

Results summary

Produced Energy 153188 MWh/year Specific production 1702 kWh/kWpl/year Perf. Ratio PR 86.96 %

Table of contents

Project and results summary

General parameters, PV Array Characteristics, System losses

Near shading definition - Iso-shadings diagram

Main results

Loss diagram

Special graphs
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PVsyst V7.2.8
VC2, Simulation date:
10/12/21 21:56

with v7.2.8

Project: Nuovo Progetto

Variant: Nuova variante di simulazione

Montana S.p.a. (Italy)

General parameters

Grid-Connected System

PV Field Orientation
Orientation

Trackers single array, with backtracking

Backtracking strategy

Models used

Tracking plane, horizontal N-S axis Nb. of trackers 138 units Transposition Perez
Axis azimuth 0° Single array Diffuse Perez, Meteonorm
Sizes Circumsolar separate
Tracker Spacing 8.30 m
Collector width 474 m
Ground Cov. Ratio (GCR) 57.1 %
Phi min / max. -/+90.0 °
Backtracking limit angle
Phi limits +/-565.1°
Horizon Near Shadings User's needs
Free Horizon Linear shadings Unlimited load (grid)
PV Array Characteristics
PV module Inverter
Manufacturer Trina Solar Manufacturer Sungrow
Model TSM-585DE20 Model SG3125HV-30

(Custom parameters definition)

(Custom parameters definition)

Unit Nom. Power 585 Wp Unit Nom. Power 3125 kWac
Number of PV modules 153840 units Number of inverters 24 units
Nominal (STC) 90.00 MWp Total power 75000 kWac
Modules 5128 Strings x 30 In series Operating voltage 875-1300 V
At operating cond. (50°C) Max. power (=>45°C) 3437 kWac
Pmpp 82.38 MWp Pnom ratio (DC:AC) 1.20
U mpp 918 V
I mpp 89755 A
Total PV power Total inverter power
Nominal (STC) 89996 kWp Total power 75000 kWac
Total 153840 modules Nb. of inverters 24 units
Module area 435385 m? Pnom ratio 1.20
Cell area 407061 m?
Array losses
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 2.0 % Module temperature according to irradiance Global array res. 0.17 mQ
Uc (const) 29.0 Wim?K Loss Fraction 1.5 % at STC
Uv (wind) 0.0 W/m?K/m/s
Serie Diode Loss LID - Light Induced Degradation Module Quality Loss
Voltage drop 0.7V Loss Fraction 1.0 % Loss Fraction -0.8 %
Loss Fraction 0.1 % at STC
Module mismatch losses Strings Mismatch loss
Loss Fraction 2.0 % at MPP Loss Fraction 0.1 %
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PVsyst V7.2.8
VC2, Simulation date:
10/12/21 21:56

with v7.2.8

Project: Nuovo Progetto

Variant: Nuova variante di simulazione

Montana S.p.a. (Italy)

Array losses

IAM loss factor
Incidence effect (IAM): User defined profile

0° 40° 50°

60° 70° 75°

80°

85°

90°

1.000 1.000 0.998

0.992 0.983 0.961

0.933

0.853

0.000
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PVsyst V7.2.8

VC2, Simulation date:
10/12/21 21:56

Project: Nuovo Progetto

Variant: Nuova variante di simulazione

Montana S.p.a. (Italy)

with v7.2.8
Near shadings parameter
Perspective of the PV-field and surrounding shading scene
:Zenith
. East,.~
South
Iso-shadings diagram
Nuovo Progetto - Legal Time
90 T T S | i T I. o/l T T I T T I T T | T T T . T I T T
"""" hading loss: 1% Attenuation for diffuse: 0.000 1:22 June 1
| —=--Shading loss: 5% and albedo: 0.000 2:22 May and 23 July |
==—=—=Shading loss: 10% 3: 20 Apr and 23 Aug
78I —eme- Shading loss: 20% 126 4: 20 Mar and 23 Sep |
Shading loss - 5:21 Feb and 23 Oct
6: 19 Jan and 22 Nov 7
60 7: 22 December —
5 45
=
=
&
30
15
-120 -90 -60 30 0 30 60 90 120
Azimuth [°]
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PVsyst V7.2.8
VC2, Simulation date:

10/12/21 21:56
with v7.2.8

Project: Nuovo Progetto

Variant: Nuova variante di simulazione

Montana S.p.a. (Italy)

Main results

System Production
Produced Energy

153188 MWh/year

Normalized productions (per installed kWp)

[ I T T T T T
Lc: Collection Loss (PV-array losses)

Normalized Energy [kWh/kWp/day]

Ls: System Loss (inverter, ...)

T T T
0.64 kWh/kWp/day
0.06 kWh/kWp/day

Yf: Produced useful energy (inverter output) 4.66 kWh/kWp/day

Specific production
Performance Ratio PR

1702 KWh/kWplyear
86.96 %

Performance Ratio PR

| | I I

| I I |

|
i -

R: Performance Ratio (Yf/Yr): 0.870

Performance Ratio PR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m? kWh/m? °C kWh/m? kWh/m? MWh MWh ratio
January 59.9 26.80 7.05 75.3 714 6317 6239 0.921
February 775 34.70 7.41 97.2 924 8123 8023 0.918
March 125.8 52.60 10.97 155.3 148.4 12761 12601 0.902
April 157.3 67.10 14.00 192.0 183.3 15484 15288 0.885
May 196.0 74.90 20.09 240.9 230.8 18880 18643 0.860
June 206.9 78.50 2417 257.3 247.0 19899 19651 0.849
July 209.2 79.50 27.46 258.6 248.0 19756 19514 0.838
August 187.7 69.60 26.91 235.3 225.7 18061 17837 0.842
September 139.6 55.20 21.25 174.5 166.9 13742 13574 0.864
October 107.7 37.50 17.85 136.3 130.4 10976 10842 0.884
November 60.7 29.10 12.32 74.4 70.4 6093 6017 0.898
December 49.2 24.50 8.59 60.4 57.1 5022 4958 0.912
Year 1577.5 629.99 16.57 1957.3 1871.9 155113 153188 0.870
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings

10/12/21 PVsyst Licensed to Montana S.p.a. (ltaly) Page 6/8




PVsyst V7.2.8
VC2, Simulation date:
10/12/21 21:56

with v7.2.8

Project: Nuovo Progetto

Variant: Nuova variante di simulazione

Montana S.p.a. (Italy)

1578 kWh/m?

1872 kWh/m? * 435385 m? coll.

Loss diagram

+24.1%

2. 11%
-0.31%
-2.00%

efficiency at STC = 20.68%

168578 MWh

155127 MWh

153188 MWh
153188 MWh

N -0.08%

-4.67%

+0.75%

-1.00%
-2.10%
-1.07%

-1.23%
N 0.00%
N 0.00%
N 0.00%
N 0.00%
N -0.01%
N -0.01%

—

Global horizontal irradiation

Global incident in coll. plane

Near Shadings: irradiance loss
IAM factor on global

Soiling loss factor
Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module quality loss

LID - Light induced degradation
Mismatch loss, modules and strings

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 nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output
Energy injected into grid
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Project: Nuovo Progetto

Variant: Nuova variante di simulazione

PVsyst V7.2.8
VC2, Simulation date:
10/12/21 21:56

with v7.2.8

Montana S.p.a. (Italy)

Special graphs
Diagramma giornaliero entrata/uscita
1000000 T T T T T

| ' | ! |

o Values from 01/01 to 31/12

800000

600000

|

400000

Energy injected into grid [kWh/day]

200000

|

0 I | I ] L ] I | I ]

0 2 4 6 8 10
Global incident in coll. plane [kWh/m?/day]

Distribuzione potenza in uscita sistema

6000000 T T T T T T T
Values from 01/01 to 31/12

5000000

4000000

3000000

|

|

2000000
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1000000
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0 20000 40000 60000
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