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1. STIMA PRODUCIBILITA’

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

in esame.
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Project : Salvagnin 1
Geographical Site Lagosanto
Situation Latitude
Time defined as Legal Time
Albedo
Meteo data: Lagosanto

Gnd-Connected System: Simulation parameters

Country
4475% N Longitude
Time zone UT+1 Altitude
0.20

Italy

1215°E
-3m

Solar315 Menthly aver. |, perod not spec. - Synthetic

Simulation variant : Salvagin _Rev1_11m_580

Simulation date

Best Case
20007421 16h30

Simulation parameters System type Trackers single array, with backtracking
Tracking plane, tilted axis Axis Tilt 0° Axis azimuth 0°
Raotation Limitations Minimum Phi -80° Maximum Phi 60°
Tracking algorithm  Astronomic calculation
Backtracking strategy Mb. of trackers 100 Single aray
Tracker Spacing 11.0m Collector width 487 m
Inactive band Left 002 m Right 0.02m
Backtracking limit angle Phi limits +/- §2.8° Ground Cov. Ratio (GCR) 452%
Models used Transposition  Perez Diffuse Perez, Meteonorm
Circumsolar  separate
Horizon Free Horizon
Mear Shadings According to module strings Elecirical effect 80 %
Bifacial system Model | unlimited trackers 2D Caleulation
Tracker Spacing 11.00m Tracker width 5.01m
Backiracking limit angle §2.8° GCR 455 %
Ground albedo  0.20 Axis height above ground 250 m
Module bifaciality factor 70 % Rear shading factor 0.0 %
Module transparency 100 % Rear mismatch loss 3.5 %
User's needs : Unlimited load {grid)
Grid power limitation Active Power 180 MW Pnom ratio  0.875
Power factor Caos(phi) 0.980 leading Phi 8.1°
PY Array Characteristics
PV module Si-mono Model JEKMSB0OM-TRLA-TV
Custom parameters definition Manufacturer Jinkosclar
Mumber of PV medules In series 28 modules In parallel 1228 strings
Total number of PV modules nb. modules 31828 Unit Mom. Powsr 530 Wp
Array global power Mominal (STC) 18518 kWp At operating cond. 16882 kWp (50°C)
Array operating characterstics (50°C) Umpp 1038V Impp 16253 A
Total area Module area 87294 m? Cell area 82232 m?
Inverter Model  SUN2000-215KTL-HO
Customn parameters definition Manufacturer Huawei Technologies
Characteristics Unit Mom. Power 200 kWac Owper. Voltage 500-1500 W
Max. power (==33°C} 215 kWac
Inverter pack Total power 13000 kWac Pnom ratic  0.87
Nb. of inverters 85 units
Total Total power 19000 kWac Pnom ratio  0.87
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Grid-Connected System: Simulation parameters

PV Array loss factors

Array Soiling Losses Loss Fraction 1.5 %
Themal Loss factor Uz (const) 31.0 Wim?K Ly (wind) 1.8 W/m3 [ m's
Wiring Ohmic Loss Global array res.  0.58 m- - Loss Fractiom 0.8 % at STC
LID - Light Induced Degradaticn Loss Fraction 1.5 %
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 0.4 % at MPP
Strings Mismatch loss Loss Fraction 010 %
Incidencs affect (lAM): User defined profile
o ko 50F B0 nE 75 BO® 85 507
1.000 1.000 1.000 0.9%9 0.989 0.964 0.522 0729 0.000

System loss factors
AC wire loss inverter to transfo Imverter voltage  BO0 Vac tri

Wires: 3 x 10000 mm* 445 m Loss Fraction 2.4 % atSTC
MV transfo Grid Vaoltage 30 kW
One MV transfo
Operating losses at 3TC Iron loss (24/24 Connexion) 3653 kW Loss Fraction 0.2 % at S3TC

Copper (resistive) loss 3 x 048 m- - Loss Fraction 1.3 % at 3TC
MV line up to Injection MY Voltage 30 kV

Wires: 3 x 240 mnm?® 18000 m Loss Fraction 3.02 % atSTC

Auxiliaries loss Proportionnal to Power 4.0 WIkW  __ from Power thresh. 0.0 kW
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Grid-Connected System: Near shading definition

Project : Salvagnin 1
Simulation variant:  Salvagin _Rev1_11m_580_Best Case

Main system parameters System type Trackers single array, with backtracking

Mear Shadings According fo module strings Elecirical effect 80 %

P Field Orientation tracking, titted axis, Axis Tilt 0° Axis azimuth  0°

FV modules Model JKMSB0M-TRL4-TV Pnom 580 Wp

PV Array Mb. of modules 31828 Priom total 18518 kWp
Inverter Model SUN2000-215KTL-HD Prom 200 kW ac
Inverter pack Mb. of units  B5.0 Prom total 19000 kW ac
User's needs Unlimited load (grid) Cos(phi) 0.8990 leading

Perspective of the PV-field and surrounding shading scene

Iso-shadings diagram

Savagnin 1
Baam shading factor |scconrding o s¥ings) | Iso-ahadings curves
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Project :
Simulation variant :

Grid-Connected System: Main results

Salvagnin 1
Salvagin _Rev1_11m_580_Best Case

Main system parameters

Mear Shadings

P\ Field Orientation
P modules

P\ Amray

nverter

Inverter pack

User's needs

System type

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

Mb. of modules

Model

Nb. of units

Unlimited load (grid)

Trackers single array, with backtracking

Electrical effect 80 %
o Axis azimuth  0°
JEME20M-TRLA-TV Pnom 520 Wp
31828 Priom total 18518 kWp
SUN2000-215KTL-HOD Pnom 200 kW ac
5.0 Priom total 19000 KW ac
Caos(phi) 0.900 leading

Main simulation results
System Production

Produced Energy
Apparent ensrgy

30571 MWhiyear
30878 MVAR

Specific prod.
Perf. Ratio PR

1651 kWh/kWplyear
B8.64 %

12,

Hormaltzed productionc {per inctalled E'Wpi: Nominal power 13618 EWp

¥t Froduces sesful sregy i

Aamdiad Gy R o de]

Le: Colisctinn Lows {Pé-arwy lomss)
L Sysiur Loam freuster, |

L AWy
LESPREEY S, E
L3 N

Parformanss Aatlo PR

CErarce Faio [11) 79 : U

Salvagin _Revl_1lm_580_Best Case

Balances and main results

GlobHor | DiffHor | T_Amb | GlobInc | GlobERf EArray E_Grid PR
kiwh/m= kwh/m? “C kwh/m® kWh/m= MWh MWwh ratio
January 42.0 23.00 5.10 53.0 506 1002 936 0.953
February &40 31.00 6.20 833 80.0 1557 14582 0.%48
March 116.0 50,00 10.20 151.4 146.0 2769 7592 0.924
April 144.0 63.00 14,30 184.1 177.6 375 3069 0.%00
May 18R.0 78.00 19.50 2421 2339 4232 Iz 0.530
June 202.0 £1.00 24,00 257.9 249.5 4417 4108 0.550
July 215.0 77.00 26,30 2828 2739 4750 4455 0.851
BAugust 181.0 &5.00 25.70 2358 229.2 4035 ITed 0.358
September 128.0 RE.00 21,00 167.5 1616 2935 2747 0,535
October 81.0 42,00 16,10 102.5 S84 1855 1743 0.918
November 44.0 25.00 10,50 56,1 53.5 1034 966 0,531
December 35.0 15.00 589 45.0 43.0 546 BB 0,945
‘faar 1440.0 612,99 15.49 1862.5 1797.3 32767 30571 0.536
Legends: GlobHor Global horizontal iradiation GlobEfF Effective Global, com, for 1AM and shadings
DiffHor orizontzl diffuse irradiation EAmray Effective energy at the output of the array
T_Amb T amb. E_Gaid Energy injected into grid
GlobIne Global incident in coll, plane FR Performance Ratio
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Grid-Connected System: Special graphs

Project : Salvagnin 1
Simulation variant : Salvagin _Rev1_11m_580_Best Case

Main system parameters

System type Trackers single armay, with backiracking

Near Shadings According o module strings Elecirical effect 80 %
P Field Orientation tracking, titted axis, Axis Tilt 0° Axis azimuth 0°
PV modules Model JEMS80M-TRLS-TV Pmom 530 Wp
P Array Mb. of modules 31828 Prnom total 18518 kWp
nverter Model SUM2000-215KTL-HOD Pnom 200 kW ac
Inverter pack Mb. of units 850 Prnom total 15000 KW ac
User's needs Unlimited load (grid) Cos(phi) 0900 leading
Daily Input/Output diagram
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Grid-Connected System: Loss diagram

Project : Salvagnin 1
Simulation variant ; Salvagin _Revi_11m_580_Best Case
Main system parameters System type Trackers single ammay, with backitracking
Near Shadings According o module strings Electrical effect B0 %
PV Field Orientation tracking, tilted axis, Axis Tit 0° Axis azimuth 0°
PV madules Model JEMS80M-TRL4-TV Pnom 580 Wp
PV Amray Mb. of modules 31828 Pnom total 18518 kWp
Inverter Model SUN2000-215KTL-HD Pnom 200 kW ac
Inverter pack Wb. of units B85.0 Pnom total 13000 kW ac
User's neads Unlimited load (grid) Cos(phi) 0.900 leading
Loss diagram over the whole year
1440 kWhim® __— Global horizontal irradiation
T L_,.. +29.3% Global incident in coll. plane
1?-2.19'3‘: Mear Shadings: imadiance loss
0.18% 1AM factor on global
41 50% Soiling loss factor
- +0.35% Ground reflection on front side
- Bifacial ____—
Global incident on ground
895 kWhim*on 191682 m*
o
Ground 1efeon loss.
-T1.83%  View Factor for rear side
+25.11% Shy diffuse on the rear side
0L00% Beam efective on the rear side
[M0.007% Shadings less on rear side
5.98% Global Imadiance on rear side (108 kWhim™)
1797 kWhim® * 87294 m® caoll Effective irradiation on collectors
efficiency at STC =21.21% PV conversion, Bifaciality factor = 0.70
METE MWh Array nominal energy ﬂat STC effic.)
PV lo=s due to iradiance lavel

PW loss dus to temperature
Shadings: Blectneal Loss acc. to sirings
Module guality loss

LID - Light induged degradation
Mismatch lass, modules and strings
Mismatch for back irradiance

Ohmic wiring loss

Array virtual energy at MPP
Imvester Loss during operation (efficiency)
Invester Loss over nominal inv. pover
Inverter Loss due te max. input current
Inwerter Loss over nominal inv. volts,
Invester Loss dmmmrﬂrem:lge
Invester Loss due to woltage threshold
Might consumption

Buailable Energy at Inverter Output

Aupdlianes (fans, other)
AC ohmic loss
Madium woltage transfo loss

MV line ohmic loss.
Active Energy injected into grid

32767 MWh

32337 MWh

4341 MVAR Reactive snergy to the gid: Cos(phi) = 0.980
308TE MVA Apparent energy to the grid
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