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PVsyst - Simulation report

Grid-Connected System

Project: Acquamarina 2

Variant: Nuova variante di simulazione
Unlimited Trackers with backtracking
System power: 26.56 MWp
Serracapriola - ltalia

Autore

Version 7.3.2




Project: Acquamarina 2

1]
1 . . o
gl.l Variant: Nuova variante di simulazione
PVsyst V7.3.2
VCO0, Simulation date:
02/02/23 15:35
with v7.2.5
Project summary
Geographical Site Situation Project settings
Serracapriola Latitude 41.81°N Albedo 0.20
ltalia Longitude 15.16 °E
Altitude 264 m
Time zone UTC+1
Meteo data
Serracapriola
PVGIS api TMY
System summary
Grid-Connected System Unlimited Trackers with backtracking
Simulation for year no 1
PV Field Orientation Near Shadings
Orientation Tracking algorithm No Shadings
Tracking horizontal axis Astronomic calculation
Backtracking activated
System information
PV Array Inverters
Nb. of modules 45396 units Nb. of units 6 units
Pnom total 26.56 MWp Pnom total 24.00 MWac
Pnom ratio 1.107
User's needs
Unlimited load (grid)
Results summary
Produced Energy 44659311 kWh/year Specific production 1682 kWh/kWp/year Perf. Ratio PR 88.77 %

Project and results summary

Main results
Loss diagram

Table of contents

General parameters, PV Array Characteristics, System losses

Predef. graphs

Single-line diagram _
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Project: Acquamarina 2

sl
s= Variant: Nuova variante di simulazione
PVsyst V7.3.2
VCO, Simulation date:
02/02/23 15:35
with v7.2.5
General parameters
Grid-Connected System Unlimited Trackers with backtracking
PV Field Orientation
Orientation Tracking algorithm Backtracking array
Tracking horizontal axis Astronomic calculation Nb. of trackers 10 units
Backtracking activated Unlimited trackers
Sizes
Tracker Spacing 9.00 m
Collector width 3.00m
Ground Cov. Ratio (GCR) 33.3 %
Left inactive band 0.02 m
Right inactive band 0.02 m
Phi min / max. -60.0/0.0 °
Backtracking strategy
Phi limits for BT -[+70.2 °
Backtracking pitch 9.00 m
Backtracking width 3.00 m
Models used
Transposition Perez
Diffuse Imported
Circumsolar separate
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)
Bifacial system
Model 2D Calculation
unlimited trackers
Bifacial model geometry Bifacial model definitions
Tracker Spacing 9.00 m Ground albedo 0.30
Tracker width 3.04m Bifaciality factor 80 %
GCR 33.8 % Rear shading factor 5.0%
Axis height above ground 210 m Rear mismatch loss 10.0 %
Shed transparent fraction 0.0 %
PV Array Characteristics
PV module Inverter
Manufacturer Jinkosolar Manufacturer SMA
Model JKM585M-7RL4-V Model Sunny Central 4000 UP
(Custom parameters definition) (Custom parameters definition)
Unit Nom. Power 585 Wp Unit Nom. Power 4000 kWac
Number of PV modules 45396 units Number of inverters 6 units
Nominal (STC) 26.56 MWp Total power 24000 kWac
Array #1 - Subcampo S1.1
Number of PV modules 6448 units Number of inverters 1 unit
Nominal (STC) 3772 kWp Total power 4000 kWac
Modules 248 Strings x 26 In series
At operating cond. (50°C) Operating voltage 880-1325 V
Pmpp 3441 kWp Pnom ratio (DC:AC) 0.94
U mpp 1047 V
| mpp 3286 A
24/03/23 PVsyst Licensed to Page 3/10




PVsyst V7.3.2

VCO0, Simulation date:
02/02/23 15:35
with v7.2.5

Project: Acquamarina 2

Variant: Nuova variante di simulazione

PV Array Characteristics

Array #2 - Subcampo S$2.1

Number of PV modules 7540 units Number of inverters 1 unit

Nominal (STC) 4411 kWp Total power 4000 kWac

Modules 280 Strings x 26 In series

At operating cond. (50°C) Operating voltage 880-1325 V

Pmpp 4024 kWp Pnom ratio (DC:AC) 1.10

U mpp 1047 vV

| mpp 3843 A

Array #3 - Subcampo $2.2

Number of PV modules 7566 units Number of inverters 1 unit

Nominal (STC) 4426 kWp Total power 4000 kWac

Modules 291 Strings x 26 In series

At operating cond. (50°C) Operating voltage 880-1325 V

Pmpp 4038 kWp Pnom ratio (DC:AC) 1.1

U mpp 1047 V

| mpp 3856 A

Array #4 - Subcampo $3.1

Number of PV modules 7956 units Number of inverters 1 unit

Nominal (STC) 4654 kWp Total power 4000 kWac

Modules 306 Strings x 26 In series

At operating cond. (50°C) Operating voltage 880-1325 V

Pmpp 4246 kWp Pnom ratio (DC:AC) 1.16

U mpp 1047 V

I mpp 4055 A

Array #5 - Subcampo $3.2

Number of PV modules 7930 units Number of inverters 1 unit

Nominal (STC) 4639 kWp Total power 4000 kWac

Modules 305 Strings x 26 In series

At operating cond. (50°C) Operating voltage 880-1325 V

Pmpp 4232 kWp Pnom ratio (DC:AC) 1.16

U mpp 1047 V

| mpp 4042 A

Array #6 - Subcampo $3.3

Number of PV modules 7956 units Number of inverters 1 unit

Nominal (STC) 4654 kWp Total power 4000 kWac

Modules 306 Strings x 26 In series

At operating cond. (50°C) Operating voltage 880-1325 V

Pmpp 4246 kWp Pnom ratio (DC:AC) 1.16

U mpp 1047 vV

| mpp 4055 A

Total PV power Total inverter power

Nominal (STC) 26557 kWp Total power 24000 kWac

Total 45396 modules Number of inverters 6 units

Module area 124116 m? Pnom ratio 1.1
24/03/23 PVsyst Licensed to
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PVsyst V7.3.2

VCO, Simulation date:
02/02/23 15:35
with v7.2.5

B

'Project: Acquamarina 2

Variant; Nuova variante di simulazione

Array Soiling Losses

Array losses

Thermal Loss factor

Serie Diode Loss

Loss Fraction 3.0% Module temperature according to irradiance Voltage drop 07V
Uc (const) 29.0 Wim?K Loss Fraction 0.1 % at STC
Uv (wind) 0.0 Wim*Kim/s
LID - Light Induced Degradation Module Quality Loss Module mismatch losses
Loss Fraction 20% Loss Fraction 0.8 % Loss Fraction 2.0 % at MPP
Strings Mismatch loss Module average degradation
Loss Fraction 0.1 % Year no 1
Loss factor 0.4 %lyear
Mismatch due to degradation
Imp RMS dispersion 0.4 %lyear
Vmp RMS dispersion 0.4 %lyear
IAM loss factor
Incidence effect (IAM): Fresnel, AR coating, n{glass)=1.526, n(AR)=1.290
0 30 | s° | e | 700 | 75° 80" ‘ 8 | 90
1000 | 0999 0.987 0962 | 0892 0816 0.681 0440 | 0000
Spectral correction
FirstSolar model
[ Coefficient Set co e | e | e o o |
| Monocrystalline Si 0,85914 -0,02088 -0,0058853 0,12029 0,026814 -0,001781
DC wiring losses
Global wiring resistance 0.25 mQ
Loss Fraction 0.5 % at STC
Array #1 - Subcampo S1.1 Array #2 - Subcampo $2.1
Global array res. 0.34 mQ Global array res. 4.5 mQ
Loss Fraction 0.1 % at STC Loss Fraction 1.5 % at STC
Array #3 - Subcampo S$2.2 Array #4 - Subcampo $3.1
Global array res. 4.5 mQ Global array res. 4.3 mQ
Loss Fraction 1.5 % at STC Loss Fraction 1.5 % at STC
Array #5 - Subcampo $3.2 Array #6 - Subcampo $3.3
Global array res. 4.3 mQ Global array res. 4.3 mQ
Loss Fraction 1.5 % at STC Loss Fraction 1.5 % at STC
System losses
Unavailability of the system Auxiliaries loss
Time fraction 20% constant (fans) 32.0 kW
7.3 days, 2.0 kW from Power thresh.
3 periods
24/03/23 PVsyst Licensed to Page 5/10
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PVsyst V7.3.2

VCO, Simulation date:
02/02/23 15:35
with v7.2.5

Project: Acquamarina 2

Variant: Nuova variante di simulazione

Inverter voltage
Loss Fraction
Global System
Wire section
Wires length

MV line up to Injection
MV Voltage

Average each inverter
Wires

AC wiring losses

Inv. output line up to MV transfo

600 Vac tri
0.03 % at STC

Copper 3 x 50000 mm?
10m

30 kv

Alu 3 x 240 mm?

Length 12500 m
Loss Fraction 0.28 % at STC
AC losses in transformers
MV transfo
Medium voltage 30 kv
One transfo parameters Operating losses at STC (full system)
Nominal power at STC 1.53 MVA Nb. identical MV transfos 17
Iron Loss (24/24 Connexion) 1.53 kVA Nominal power at STC 26.04 MVA
Iron loss fraction 0.10 % at STC Iron loss (24/24 Connexion) 26.04 kVA
Copper loss 15.32 kVA Copper loss 260.39 kVA
Copper loss fraction 1.00 % at STC
Coils equivalent resistance 3x2.35mQ
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PVsyst V7.3.2
VCO, Simulation date:

02/02/23 15:35
with v7.2.5

Project: Acquamarina 2

Variant: Nuova variante di simulazione

-
N

System Production
Produced Energy

44659311 kWh/year

Normalized productions (per installed kWp)

-
=3

o«

Normalized Encrgy [kWh/kWp/day}
»

Jan

1 I Ll I

Ls: System Loss (inverter, ...}

Lc: Collection Loss (PV-array losses)

Yt: Produced useful energy (inverter output) 4.61 kWh/KWp/day

0.35 kWh/kWp/day
0.23 kWh/kWp/day —

Main results

Specific production
Performance Ratio PR

1682 kWh/kWp/year

88.77 %

Performance Ratio PR

Performance Ratio PR

T

I I 1

| I
Il PR Performance Ratio (vt / vr) : 0.888

Jan Feb Mar

Jul Aug Sep Oct Nov Dec

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Apr May Jun
Balances and main results
GlobHor DiffHor T_Amb Globinc I GlobEff EArray E_Grid PR
B kWh/m? kWh/m? °‘C | kWh/m? kWh/m? kWh ‘ kWh __ratio

January 45.2 26.07 7.66 | 51.9 47.3 1359582 1301381 0.944
February 704 32.91 541 80.9 751 2127970 2052671 0.955
March 117.8 48.46 9.06 138.1 129.9 3561829 3444153 0.939
April 145.6 65.72 13.45 163.2 154.2 4155131 4021636 0.928 [
May 230.4 67.57 19.58 268.6 255.7 6559347 6354670 0.891
June 215.7 71.84 23.11 248.6 236.6 5987773 5800976 0.879

July 229.3 67.49 | 25.81 266.7 253.9 6367588 6171106 0.871
August 206.5 61.11 25.11 241.7 2299 5813541 5224415 0.814
September 142.2 55.74 | 21.25 | 166.6 157.3 4110286 3822985 0.864
October 98.9 41.08 15.06 116.9 109.3 2966979 2840342 0915 ‘
November 66.6 ‘ 27.47 12.09 80.0 734 2053204 1981250 0.932
| December 60.1 ‘ 24.88 8.19 ' 712 | 641 1836444 1643726 0.870
Year 1628.6 590.34 15.54 1894.4 1786.6 46899673 44659311 0.888
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

24/03/23 PVsyst Licensed to Page 7/10
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PVsyst V7.3.2

VCO, Simulation date:
02/02/23 15:35

Project: Acquamarina 2

Variant: Nuova variante di simulazione

with v7.2.5
Loss diagram
1629 kWh/m? Global horizontal irradiation
+16.3% Global incident in coll. plane
-1.16% Near Shadings: irradiance loss
-2.03% IAM factor on global
-3.00% Soiling loss factor
A+0.41% Ground reflection on front side
Bifacial
den
998 kWh/m? on 367449 m?
-70.00% (0.30 Gnd. albedo)
Ground reflection loss
-75.63% View Factor for rear side
A +7.10% Sky diffuse on the rear side
A +0.00% Beam effective on the rear side
N -5.00% Shadings loss on rear side
12.30% Global Irradiance on rear side (220 kWh/m?)
1787 kWh/m? * 124116 m? coll. Effective irradiation on collectors
efficiency at STC = 21.40% PV conversion, Bifaciality factor = 0.80
52124469 kWh Array nominal energy (at STC effic.)
-0.20% Module Degradation Loss ( for year #1)
-0.60% PV loss due to irradiance level
-4.56% PV loss due to temperature
+0.43% Spectral correction
+0.75% Module quality loss
-2.00% LID - Light induced degradation
-2.10% Mismatch loss, modules and strings
-1.12% Mismatch for back irradiance
-0.96% Ohmic wiring loss
46916624 kWh Array virtual energy at MPP
-1.65% Inverter Loss during operation (efficiency)
N -0.04% Inverter Loss over nominal inv. power
N 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
N 0.00% Inverter Loss due to voltage threshold
™ -0.02% Night consumption
46117352 kWh Available Energy at Inverter Output
N -0.29% Auxiliaries (fans, other)
M -0.02% AC ohmic loss
N 1.10% Medium voltage transfo loss
N -0.17% MV line ohmic loss
-1.62% System unavailability
44659311 kWh Energy injected into grid
24/03/23 PVsyst Licensed to Page 8/10




Project: Acquamarina 2

| a8
ulg . . . .
..I Variant: Nuova variante di simulazione
PVsyst V7.3.2
VCO, Simulation date:
02/02/23 15:35
with v7.2.5
Predef. graphs
Diagramma giornaliero entrata/uscita
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G | H | I

1V Single-line di m i
T -
§ ingle-line diagra
—| PVsyst V7.3.2 -
VCO, Simulation date:
02/02/23 15:35
12 with v7.2.5 12
11 b
! o 1.0m 1.50.0m D bl 12500 m 10]
A A AR |_:l AC 30 kv kwh
26 X JKM585M-7RL4-V Cambiner Inverter (4000 KVA) transformer
— 248 Strings Injection point |
10.0
n»’ :-:-:-:-:-:-:-:-g} Do ——
’ 26 x JKM585M-7RL4-V Inverter (4000 kVA) 9
290 Strings
- 0 a
HP’ :-:-:-:-:-:-:-:@ A
26 x JKM585M-7RL4-V Inverter (4000 kVA)
8 291 Strings 8
........ L DC 10.0 m
................ AC
i 26 x JKM585M-7RL4-V Inverter (4000 kVA) -
306 Strings
n ST aeaeeeas L D 10.0m 7
................ AC
26 x JKMS85M-7RL4-V Inverter (4000 kVA)
- 305 Strings ||
10.0
|]>’ :-:-:-:-:-:-:-:-g} y -
i 26 x JKMS85M-7RL4-V Inverter (4000 kVA) 6
306 Strings
3 5
A 4
3 PV module  JKM585M-7RL4-V 3
i Inverter Sunny Central 4000 UP
String 26 x JKM585M-7RL4-V
2 2
Acquamarina 2
1 VCO : Nuova variante di simulazione 24/03/23 1
A | B | C | D | E 1 F | G | H | I
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PVGIS-5 estimates of solar electricity generation:
Provided inputs: Simulation outputs Outline of horizon at chosen location:
Latitude/Longitude: 41.890,15.230 Slope angle: 35° N
Horizon: Calculated Azimuth angle: 0°
Database used: PVGIS-SARAH2 Yearly PV energy production: 39001678.94 kWh
PV technology: Crystalline silicon Yearly in-plane irradiation: 1885.56 kWh/m?2
PV installed: 26557 kWp Year-to-year variability: 1200362.39 kWh
System loss: 14 % Changes in output due to:
Angle of incidence: -2.66 % v -
Spectral effects: 0.91 %
Temperature and low irradiance: -7.8 %
Total loss: -22.11%
M Horizon height s
== 5un height, June
-------- Sun height, December
Monthly energy output from fix-angle PV system: Monthly in-plane irradiation for fixed-angle:
5M 250
am 200
% 3m E 150
g M % 100
™ I 50 I
oM o
Jan Feb Mar Apr May Sep Oct Nov Dec Feb Aug Sep Oct Nov
Month Month

Monthly PV energy and solar irradiation

Month E_m H(@i)_m SD_m

January 216845®B.6 471091.8 E_m: Average monthly electricity production from the defined system [kWh].

February 2396757.68.9 395632.2 H(i)_m: Average monthly sum of global irradiation per square meter received by the modules
March 330307184.1 425719.6 Of the given system [kWh/m?].

April 3699572.08.1 297835.5 SD_m: Standard deviation of the monthly electricity production due to year-to-year variation [KWh].
May 402151097.2 295027.2

June 405521@294.0 174011.2

July 436037@82.5 196817.9

August 4246882865.0 247701.5

September 3539869.83.9 211507.9

October 2952406.40.1 387515.1

November 222306282.6 249650.2
December 203449325 295006.5

The European Commission maintains this website to enhance public access to information about ts initiatives and European H _
Union qu ies in general. Our goal s to keep tis information tely and accurate. I etfors are brought o our attention, we wil PVGIS ©European Union, 2001-2023.
lry lO correcl them. However, the C accepts no or liability with regard to the information on

Reproduction is authorised, provided the source is acknowledged,

Itis our goal to minimise disruption caused by technical errors. However, some data or information on this site may have been Save Where OtherWISB Stated'
created or structured in files or formats that are not error-free and we cannot giuaramee that our service will not be interrupted or
otherwise affected by such problems. The Commission accepts no responsibilty with regard to such problems incurred as a

result of using this site or any linked external sites. Jaint Report genel’ated on 2023/01/12
Research

For more it ion, please visit https://ec.europa. ice_en

Centre
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