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1 CALCOLO ENERGIA ATTESA

Per mezzo del software PVSyst, ¢ stata stimata la producibilita attesa dell’impianto fotovoltaico oggetto della
presente relazione. Nel calcolo dell’energia prodotta dall’impianto fotovoltaico € stata tenuta in considerazione:
v D’efficienza dei moduli fotovoltaici;

v le condizioni di irraggiamento del sito di installazione;

v le perdite che si possono generare nel sistema e che nel dettaglio sono rappresentate da:

o

o O O O O

Perdite per variazione della temperatura di esercizio dei moduli;
Effetto LID (Light Induced Degradation);

Perdite per ombreggiamento (ombre lontane ed ombre vicine);
Perdite per riflessione;

Perdite per mismatching (connessioni di moduli e stringhe).

Perdite ohmiche nei circuiti in DC/AC in media e bassa tensione; perdite ohmiche nei trasformatori
di potenza MT/BT e MT/AT;

Perdite nel sistema di conversione DC/AC;
Perdite per polluzione dei moduli (sporcamento)

1.1  Irraggiamento solare

Come data-base per la stima dell’irraggiamento € stato considerato il METEONORM 7.2.

1.2 Energia prodotta

Per quanto riguarda I’energia elettrica apparente immessa in rete essa ¢ pari a 144.320 MVVAh/anno.

Considerando che, ai sensi dell’Allegato A68 del Codice di Rete Terna, il Distributore puo richiedere fino al 35%
di tale energia per produrre energia reattiva e considerando di dover compensare anche la potenza reattiva fisiologica
dell’impianto (cavi MT, trasformatori, etc), si considera, in sicurezza un valore di cos¢p=0,90.

Pertanto, I’energia attiva immessa in rete risulta essere pari a:

Ea = Eapp X cos@ = 144.320 x 0,90 = 129.888 MWh/anno
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PVSYST V6 87 | | 230620 Page 16
Grid-Connected System: Simulation parameters
Project : Brindisi
Geographical Site Mesagne Country Raly
Situation Lattude 4059°N Longitude 1780°E
Time defined as Legal Time Time zone UT+1 Alttude 58m
Albeso 020
Meteo data: Mesagne SolarGIS - TMY
Simulation variant : co3
Simulation date  23/06/20 01h06
Simulation parameters System type Trackers single array, with backtracking
Tracking plane, tilted Axis Aus Tl 0" Axis Azmuth 0°
Rotation Limitatons Minimum Phi -55* Maxdmum Phi  55*
Tracking algorithm  Astronomic calcutation
Backiracking strategy Nb. of trackers 100 Single array
Tracker Spacing 120m Collector width 430 m
Inactive band Left 002m Right 0.02m
Backtracking limit angle Phi limits  +/-68.7° Ground cov. Ratio (GCR) 359 %
Models used Transposition Perez Diffuse Imported
Horizon Free Horizon
Near Shadings According 10 module strings Electrical effect 80 %
Bifacial system Model Unlimited trackers, 2D calcutation
Tracker Spacing 1200 m Trackerwidth 434m
Backtracking limt angle 68.7° GCR 362%
Ground albedo  30.0 %  Axis height above ground  2.10m
Module bifacialty factor 75% Rear shading factor 50 %
Module transparency 0.0 % Rear mismatch loss 100 %
User's needs : Unimited load (grid)
Power factor Cosiphi) 0.900 leading Phi 258
PV Array Characteristics
PV module Si-mono Model LR4.72 HBD 425 M Bifaclal
Qriginal PVsyst database Manufacturer  Longi Solar
Number of PV modules in seres 28 modules In parallel 5780 strings
Total number of PV modules Nb. modules 161840 Unit Nom. Power 425 Wp
Array global power Nominal (STC) 68782 kWp At operating cond. 62453 kWp (50°C)
Array operating characteristics (50°C) Umpp 1024V Impp 60990 A
Total area Module area 362815 m* Cellarea 321142m°
Inverter Model SUN2000-185KTL-H1@40C
Custom parameters definition Manufacturer Huawel Technologies
Charactenstics Operating Voitage 500-1500V Unit Nom. Power 185 kWac
Max. power (=>30'C) 185 kWac
Inverter pack ND. of inverters 313 units Total Power 57905 kWac

Pnomratio 1.19

PV Array loss factors
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Grid-Connected System: Simulation parameters

Project : Brindisi Fg20
Geographical Site Mesagne Country  Haly
Situation Latitude 40.59°N Longitude 17.80° E

Time defined as Legal Time Time zone UT+1 Altitude 58 m

Albedo 020
Meteo data: Mesagne SolarGIS - TMY
Simulation variant : co3
Simulation date  23/06/20 01h06

Simulation parameters System type
Tracking plane, tilted Axis Axis Tilt
Rotation Limitations Minimum Phi

Tracking algorithm

Trackers single array, with backtracking

o0* Axis Azimuth
-55° Maximum Phi
Asfronomic calculation

0
55°

Backtracking strategy Mb. of trackers 100 Single array
Tracker Spacing 12.0m Collector width  4.30 m
Inactive band Left 0.02m Right 0.02 m
Backfiracking limit angle Phi limits +/-68.7° Ground cov. Ratio (GCR) 35.9 %
Models used Transposition Perez Diffuse  Imported
Horizon Free Horizon
Mear Shadings According to module strings Electrical effect 80 %
Bifacial system Model  Unlimited trackers, 2D calculation
Tracker Spacing 12.00 m Tracker width 434 m
Backtracking limit angle 68.7° GCR 362 %
Ground albedo  30.0 %  Axis height above ground 2.10m
Module bifaciality factor 75 % Rear shading factor 5.0 %
Module transparency 0.0 % Rear mismatch loss 100 %
User's needs : Unlimited load (grid)
Power factor Cos(phi) 0.900 leading Phi 258°
PV Array Characteristics
PV module Si-mano Model LR4-72 HBD 425 M Bifacial
Original PVsyst database Manufacturer Longi Solar
Number of PV modules In series 28 modules In parallel 5730 strings
Total number of PV modules Nb. modules 161840 Unit Mom. Power 425 Wp
Array global power Nominal (STC) 68782 kWp At operafing cond. 62453 kWp (50°C)
Array operating characteristics (50°C) Umpp 1024V Impp 60990 A
Total area Module area 362815 m* Cellarea 321142 m*
Inverter Model SUN2000-185KTL-H1@40C
Custom parameters definition Manufacturer Huawei Technologies
Characteristics Operating Voltage 500-1500 V Unit Nom. Power 185 kKWac
Max. power (==30°C) 185 kWac
Inverter pack Nb. of inverters 313 units Total Power 57905 kWac
Pnom ratio  1.19

PV Array loss factors
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122-129-182-188-189; FOGLIO 169 PARTICELLE 1-2-13-15-19-20-21-22-23-24-25-27-28-29-30-31-32-37-38-40-43-44-45-
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221-238-240-275-276-280-305-307-308-309-323-325-326-327-328-341-342-345-346-347-348-349-350-355-371-374-376-382-
385-386-387-390-422; FOGLIO 170 PARTICELLE 34-35-36-37-38-39-40-41-42-45-46-47-48-49-50-51-52-58-59-66-67-68-
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Grid-Connected System: Simulation parameters

Array Soiling Losses Loss Fraction 1.5 %
Thermal Loss factor Uc (const) 29.0 WimPK Uv (wind) 0.0 W/m3K / m/s
Wiring Ohmic Loss Global array res.  0.084 mOhm Loss Fraction 0.5 % at STC
Serie Dipde Loss Voltage Drop 0.7 V Loss Fraction 0.1 % atSTC
LID - Light Induced Degradation Loss Fraction 2.0 %
Module Quality Loss Loss Fraction -0.4 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect (lAM): User defined profile
0° 25¢ 450 600 650 700 75¢ 80° 90°
1.000 1.000 0.955 0.962 0.536 0.903 0.851 0.754 0.000

System loss factors

AC wire loss inverter to transfo Invertar voltage 800 Vac tri
Wires: 3x30000.0 mm* 151 m Loss Fraction
External transformer Iron loss (24H connexion) 135604 W Loss Fraction
Resistive/Inductive losses 0,123 mOhm Loss Fraction
Auxiliaries loss Proportionnal to Power 2.0 W/kw ... from Power thresh.

1.0 % at STC
0.2 % at STC
1.3 % at STC

0.0 kw
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VALUTAZIONE DI IMPATTO AMBIENTALE Al SENSI DEL TITOLO Il DEL D.LGS. 152/06 E S.M.I. E DELLA L.R. N.
RELATIVA ALLA COSTRUZIONE ED ESERCIZIO DI UN IMPIANTO DI PRODUZIONE
DELL'ENERGIA ELETTRICA DA FONTE FOTOVOLTAICA AVENTE POTENZA IN IMMISSIONE PARI A 55,86 MW E
POTENZA MODULI PARI A 68,78 MW CON RELATIVO COLLEGAMENTO ALLA RETE ELETTRICA - IMPIANTO
AEPV-C03 UBICATO IN AGRO DEL COMUNE DI BRINDISI AL N.C.T. AL FOGLIO 155 PARTICELLE 14-15-20-21-28-
67-68-72-75-76-87; FOGLIO 168 PARTICELLE 16-17-18-20-21-22-23-46-49-58-60-72-81-83-106-107-110-111-112-113-114-
122-129-182-188-189; FOGLIO 169 PARTICELLE 1-2-13-15-19-20-21-22-23-24-25-27-28-29-30-31-32-37-38-40-43-44-45-
46-47-48-49-50-51-52-54-55-56-57-59-70-72-78-82-83-87-90-91-94-95-96-97-98-99-105-139-142-143-144-147-196-219-220-
221-238-240-275-276-280-305-307-308-309-323-325-326-327-328-341-342-345-346-347-348-349-350-355-371-374-376-382-
385-386-387-390-422; FOGLIO 170 PARTICELLE 34-35-36-37-38-39-40-41-42-45-46-47-48-49-50-51-52-58-59-66-67-68-
69-70-71-72-92-93-94-95-96-97-100-113-129-135-139-158-163-164-194-195-196-197-198-209-210-211-212-213-214-217-
218-219-222-223-226-229-255-265-277-278; FOGLIO 171 PARTICELLE 97-464

11/2001 E SS.MM.II.

COMUNE DI
BRINDISI

RS_13.01_Produzione di energia

PVSYST V6.87 | 23/06/20 ‘ Page 3/6
Grid-Connected System: Near shading definition

Project : Brindisi Fg90

Simulation variant : Cco3

Main system parameters

Near Shadings

PV Field Orientation
PY modules

PY Array

Inverter

Inverter pack

User's needs

System type

According to module strings
tracking, tilted axis, Axis Tilt
Model

Nb. of modules

Model

Nb. of units

Unlimited load (grid)

Trackers single array, with backtracking
Electrical effect 80 %

0° Axis Azimuth 0

LR4-72 HBD 425 M Bifacial Pnom 425 Wp

161840 Pnom total 68782 kWp

SUN2000-185KTL-H1@40C Pnom 185 kW ac

3130 Pnom total 57905 kW ac
Cos(Phi) 0.900 leading

Perspective of the PV-field and surrounding shading scene

West

I

50

Iso-shadings diagram
Brindisi Fg80

Beam shading tactor (sccorming to strings) © lso-ahadings curves
T — — T

&0

Sum height [T

o

" ondangoss 1 %

Shading loss- 5 %
Shading loss- 10 %

Shading ioss- 20 %
Shadng ioss 40 %

T T
Attenuation for diffuse: 0.000
and albedo: 0,000

T
1:22 june
2:22 may - 23 |uy |
3203y - 233
4: 20 mar - 23 55|
521 #b-Flod |
6219 an- 22 nov
7:22 december

o
al
&
5
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AEPV-C03 UBICATO IN AGRO DEL COMUNE DI BRINDISI AL N.C.T. AL FOGLIO 155 PARTICELLE 14-15-20-21-28-
67-68-72-75-76-87; FOGLIO 168 PARTICELLE 16-17-18-20-21-22-23-46-49-58-60-72-81-83-106-107-110-111-112-113-114-
122-129-182-188-189; FOGLIO 169 PARTICELLE 1-2-13-15-19-20-21-22-23-24-25-27-28-29-30-31-32-37-38-40-43-44-45-
46-47-48-49-50-51-52-54-55-56-57-59-70-72-78-82-83-87-90-91-94-95-96-97-98-99-105-139-142-143-144-147-196-219-220-

221-238-240-275-276-280-305-307-308-309-323-325-326-327-328-341-342-345-346-347-348-349-350-355-371-374-376-382-
385-386-387-390-422; FOGLIO 170 PARTICELLE 34-35-36-37-38-39-40-41-42-45-46-47-48-49-50-51-52-58-59-66-67-68-
69-70-71-72-92-93-94-95-96-97-100-113-129-135-139-158-163-164-194-195-196-197-198-209-210-211-212-213-214-217-

218-219-222-223-226-229-255-265-277-278; FOGLIO 171 PARTICELLE 97-464
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Grid-Connected System: Main results

Project : Brindisi Fg90

Simulation variant : co3

Main system parameters System type Trackers single array, with backtracking

Near Shadings According to module strings Electrical effect 80 %

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

PY modules Model LR4-72 HBD 425 M Bifacial Pnom 425 Wp

PV Array Mb. of modules 161840 Pnom total 68782 kWp
Inverter Model SUN2000-185KTL-H1@40C Pnom 185 KW ac
Inverter pack Nb. of units  313.0 Pnom total 57905 kW ac
User's needs Unlimited load (grid) Cos(Phi) 0.900 leading
Main simulation results

System Production Produced Energy 129888 MWhi/year Specificprod. 1888 kKWh/kWplyear

Apparent energy 144320 MVAh Perf. Ratio PR 87.99 %

Normalized productions (per installed kWp): Mominal power 88TEZ kiWp Performance Ratic PR

T T T T T T T T T T 1 T T T T T

L : Colection Loss (F-amay iosses) .48 KWKy _ Bl - Cerormance Ratia (YY1 Yr) : 1280
023 BARKApiday

17 MKy

Parformance Rato PR

Homdisd Errgy (W60 ke byl

f: H
Feb  Mar  Apr My Jun Jan  Feb  Mar  Aor May  Jun Ju Aug Sep Ot MNov  Dec

co3
Balances and main results

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kwh/m= kWh/m* “C kWh/m* Kh/m? MWh MWh
January 613 27.68 956 3.8 7a.5 5556 5357 0.929
February 747 35.02 10.16 100.0 .5 6703 411 0.933
March 12013 52.20 11.43 157.6 149.8 10440 9999 0523
April 1535 65,90 14.16 1%9.6 150.0 12858 12355 0.500
May 2005 78.06 20.01 257.3 245.7 16050 15289 0.869
June 218.0 76.45 23.03 1738 2678 17148 16414 0.853
July 2359 68.30 25.86 3144 301.9 19077 18244 0844
August 209.7 8,50 26.61 2762 2646 16951 16220 0.854
September 1429 55.57 22.37 132.4 183.4 12108 11602 0.877
October 1025 47.24 18.62 1345 1274 8729 a7 0.90&
MNovember 613 32.15 16.20 80.9 75.9 5317 5083 0.914
December 5.6 26.03 9.94 65.6 54.3 4551 4441 0.927
Year 1633.1 635.09 17.37 2146.1 2044.2 135667 129888 0.880
legends:  GlobHor Horizomtal globel imadiation GlobEff Effective Globd, com, for 1AM and shadings
DiffHar Horizontal diffuse iradiztion EArray Effective enengy at the output of the amay
T_Amb T amb. E_Grid Energy injected into grid
GlobIne Global incident in coll. plane PR Peformance Ratio
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VALUTAZIONE DI IMPATTO AMBIENTALE Al SENSI DEL TITOLO Il DEL D.LGS. 152/06 E S.M.I. E DELLA L.R. N.

11/2001 E SS.MM.II.

RELATIVA ALLA COSTRUZIONE ED ESERCIZIO DI UN IMPIANTO DI PRODUZIONE

DELL'ENERGIA ELETTRICA DA FONTE FOTOVOLTAICA AVENTE POTENZA IN IMMISSIONE PARI A 55,86 MW E
POTENZA MODULI PARI A 68,78 MW CON RELATIVO COLLEGAMENTO ALLA RETE ELETTRICA - IMPIANTO
AEPV-C03 UBICATO IN AGRO DEL COMUNE DI BRINDISI AL N.C.T. AL FOGLIO 155 PARTICELLE 14-15-20-21-28-
67-68-72-75-76-87; FOGLIO 168 PARTICELLE 16-17-18-20-21-22-23-46-49-58-60-72-81-83-106-107-110-111-112-113-114-
122-129-182-188-189; FOGLIO 169 PARTICELLE 1-2-13-15-19-20-21-22-23-24-25-27-28-29-30-31-32-37-38-40-43-44-45-
46-47-48-49-50-51-52-54-55-56-57-59-70-72-78-82-83-87-90-91-94-95-96-97-98-99-105-139-142-143-144-147-196-219-220-
221-238-240-275-276-280-305-307-308-309-323-325-326-327-328-341-342-345-346-347-348-349-350-355-371-374-376-382-
385-386-387-390-422; FOGLIO 170 PARTICELLE 34-35-36-37-38-39-40-41-42-45-46-47-48-49-50-51-52-58-59-66-67-68-
69-70-71-72-92-93-94-95-96-97-100-113-129-135-139-158-163-164-194-195-196-197-198-209-210-211-212-213-214-217-
218-219-222-223-226-229-255-265-277-278; FOGLIO 171 PARTICELLE 97-464
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Grid-Connected System: Special graphs

Project : Brindisi Fg90

Simulation variant : co3

Main system parameters

MNear Shadings

PV Field Orientation
PV modules

PV Array

Inverter

Inverter pack

User's needs

System type Trackers single array, with backtracking

According to module strings Electrical effect 80 %
tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
Model LR4-72 HBD 425 M Bifacial Pnom 425 Wp
Nb. of modules 161840 Pnom total 68782 kWp
Model SUN2000-185KTL-H1@40C Pnom 185 kW ac
Nb. of units  313.0 Pnom total 57905 KW ac
Unlimited load (grid) Cos(Phi) 0.900 leading

Daily Input/Qutput diagram
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System Output Power Distribution
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VALUTAZIONE DI IMPATTO AMBIENTALE Al SENSI DEL TITOLO Il DEL D.LGS. 152/06 E S.M.I. E DELLA L.R. N.
11/2001 E SS.MM.II. RELATIVA ALLA COSTRUZIONE ED ESERCIZIO DI UN IMPIANTO DI PRODUZIONE
DELL'ENERGIA ELETTRICA DA FONTE FOTOVOLTAICA AVENTE POTENZA IN IMMISSIONE PARI A 55,86 MW E
POTENZA MODULI PARI A 68,78 MW CON RELATIVO COLLEGAMENTO ALLA RETE ELETTRICA - IMPIANTO
AEPV-C03 UBICATO IN AGRO DEL COMUNE DI BRINDISI AL N.C.T. AL FOGLIO 155 PARTICELLE 14-15-20-21-28-
67-68-72-75-76-87; FOGLIO 168 PARTICELLE 16-17-18-20-21-22-23-46-49-58-60-72-81-83-106-107-110-111-112-113-114-
122-129-182-188-189; FOGLIO 169 PARTICELLE 1-2-13-15-19-20-21-22-23-24-25-27-28-29-30-31-32-37-38-40-43-44-45-
46-47-48-49-50-51-52-54-55-56-57-59-70-72-78-82-83-87-90-91-94-95-96-97-98-99-105-139-142-143-144-147-196-219-220-

221-238-240-275-276-280-305-307-308-309-323-325-326-327-328-341-342-345-346-347-348-349-350-355-371-374-376-382-

385-386-387-390-422; FOGLIO 170 PARTICELLE 34-35-36-37-38-39-40-41-42-45-46-47-48-49-50-51-52-58-59-66-67-68-
69-70-71-72-92-93-94-95-96-97-100-113-129-135-139-158-163-164-194-195-196-197-198-209-210-211-212-213-214-217-

218-219-222-223-226-229-255-265-277-

278; FOGLIO 171 PARTICELLE 97-464

COMUNE DI
BRINDISI

RS_13.01_Produzione di energia

PVSYST V6.87 | 23/06/20 ‘ Page 6/6
Grid-Connected System: Loss diagram

Project : Brindisi Fg90

Simulation variant : cos

Main system parameters

MNear Shadings

PV Field Orientation
PV modules

PV Array

Inverter

Inverter pack

User's needs Unlim

tracking, tilted

According to module strings

Nb. of modules 161840

System type Trackers single array, with backtracking

Electrical effect 80 %
axis, Axis Tilt 0° Axis Azimuth 0°
Model LR4-72 HBD 425 M Bifacial Pnom 425 Wp
Pnom total 68782 kWp
Model SUN2000-185KTL-H1@40C Pnom 185 kW ac
Nb. of units  313.0 Pnom total 57905 KW ac
ited load (grid) Cos(Phi) 0.900 leading

Loss diagram over the whole year

1633 KWhim® __—]

2044 KWhiny® * 362815 m* coll.

Horizontal global irradiation
. +31.4% Global inci t in coll. plane
/E—C].Dfl% Global incident below threshald
-3 -2.74% Mear Shadings: iradiance loss

F -1.30% 1AM factor on global

+-1.50% Soiling loss factor
#+0.82% Ground refiection on front side

— Bi-facial —
Global Tircidemt-oT ground
915 KWhim? an 1002713 m

Ground reflectlon ?gss {albado)
-81.41% View Factor for rear side

+20.05% Sky diffuse on the rear side

I! 00% Beam aeffective on the rear side
-5.00% Shadings loss on rear side

&d&ﬁ Irrad de_ (173 kWhim2
Bl e an ekl m2)

efficiency at 5TC = 18.88%

PV conversion, Bifaciality factor = 0.75

149683 MWh

136429 MWh

133751 MWh

129888 MWh

62007 MVAR
144320 MVA

Array nominal energy [at STC effic.)
-0.05% PV loss due to imadiance level

'} 5 9% PV loss dus to temperature
Shadings: Elecncal Loss acc. to strings
+D 3?% Module quality loss
1 -2.00% LID - Light induced degradafion
-1.10% Mismatch loss, modules and sfrings
r 0.80%  Mismatch for back iradiance
-0.45%  Ohmic wiring loss
Array virtual energy at MPP

1.40%  Inverter Loss during operation (efficiency)

-O.E?% Inverter Loss ower nominal inv. power
0.00% Inverter Loss due to max. input current
0.00% Inverter Loss over nominal inv. voltage
0.00% Inverter Loss due to power threshold
0.00% Inverter Loss due to veltage threshaold

0.00% Might consumption
Available Energy at Inverter Qutput
-0.20% Auxiliaries (fans, other)
0 AC ohmic loss
1

External transfo loss
Active Energy injected into grid

Reactive energy to the grid: Cos(Phi)= 0.200
Apparent energy to the grid
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