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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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Grid-Connected System: Simulation parameters

Project :
Geographical Site
Situation

Time defined as

Meteo data:

Minarelli

Codigoro Country laly
Latitude 44.82°H Longitude 12.11°E
Legal Time Time zons UT Altitude -8m
Albedo 0.20
Codigoro  Solar5lS Monthly aver. , period not spec. - Synthetic

Simulation variant :

Minnarelli Rev1 14.55 - 10.5m - 580 - Best Case

Simulation date 20007721 18h18

Simulation parameters System type Trackers single array, with backtracking
Tracking plane, tilted axis Axis Tilt 0° Axis azimuth  0°
Rotation Limitations Minimum Phi -80° Maximum Phi 807
Tracking algorithm  Astronomic calculation
Backtracking strategy Mb. of trackers 125 Single aray
Tracker Spacimg 105 m Collector width 4.87 m
Inactive band Left D02m Right 0.02 m
Backtracking limit angle Phi limits  +/- 61.4° Ground Cov. Ratio (GCR)  47.2%
Models used Transposition Perez Diffuse Perez, Meteanorm
Circumsolar separate
Horizon Free Horizon
Near Shadings According to module strings Electrical effect B0 %
Bifacial system Model | wnlimited trackers 2D Calculation
Tracker Spacing  10.50 m Tracker width 5.01m
Backtracking limit angle 61.4° GCR 477 %
Ground albedo 020 Auxis height above ground 250 m
Module bifaciality factor 70 % Rear shading factor 0.0 %
Module transparency  10.0 % Rear mismatch loss 3.5 %
User's needs : Unlimited load (grid)
Grid power limitation Active Power 148 MW Prom ratic  1.000
Power factor Caos(phi) 0.290 leading Phi B.1*
PV Array Characteristics
PV module Si-mono Model  JEKMSEOM-TRLA-TV
Custom parameters definition Manufacturer Jinkosolar
Mumber of PV modules In series 268 modules In parallel 885 strings
Total number of PV modules nb. modules 25090 Unit Mom. Power 520 Wp
Array global power Maminal (STC) 14552 kWp At operating cond. 13274 kWp (50°C)
Array operating characterstics (50°C) Umpp 1038W Impp 12772 A
Total area Module area 68598 m* Cell area 64621 m?
Inverter Model  SUN2000-215KTL-HO
Custom parameters definition Manufacturer Huawei Technologies
Characteristics Unit Nom. Power 200 kWac Oper. \Voltage 500-1500V
Max. power (==33°C) 215 kWac
Inverter pack Total power 14800 kWac Prnom ratio 1.00
Mb. of imverters 73 units
Total Total power 14600 kWac Prom ratic  1.00
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Grid-Connected System: Simulation parameters

PV Array loss factors

Array Soiling Losses Loss Fraction 1.5 %
Themal Lass factor Uz (const)  31.0 WimK Ly fwind) 1.8 W/mK / m/s
Wiring Ohmic Loss Global array res.  0.72 m= - Loss Fraction 0.8 % at STC
LID - Light Induced Degradation Loss Fraction 1.5 %
Module Quality Loss Loss Fraction -0.7 %
Module mismatch losses Loss Fraction 0.4 % at MPP
Strimgs Mismatch loss Loss Fractiom 0.10 %
Incidence affect (LAM): User defined profile
o 3 i BF i 5 B0® as* 907
1.000 1.000 1.000 0.539 0.389 0.564 0.5922 0.729 10.000

System loss factors

AC wire loss inverter to transfo Imverter woltage  BOD Vac tri

Wires: 3 x 10000 mm? 585 m Loss Fraction 2.5% atSTC
MY transfo Grid Vaoltage 30 kV
One MY transfo
Operating losses at 3TC Iran loss (24724 Connexion) 2871 kW Loss Fraction 0.2 % atSTC

Copper (resistive) loss 3 x 0.58 m- - Loss Fraction 1.3 % atSTC
BV line up to Injection MV Volage 30 kV

Wires: 3 x 150 mm?® 13000 m Loss Fraction 2.80 % at STC

BAuxiliaries loss Proportionnal to Power 4.0 WKW  __ from Power thresh. 0.0 kKW

Pl Lesiied & Ervisity Baria 31U (Spaie)
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Grid-Connected System: Near shading definition

Project : Minarelli
Simulation variant : Minnarelli Rev1 14.55 - 10.5m - 580 - Best Case

Main system parameters System type Trackers single array, with backtracking

Mear Shadings Agcording to module strings Electrical effect 80 %

PV Field Orientation tracking, tilted axis, Axis Tit 0° Axis azimuth  0°

PW modules Model JEMS80M-TRL4-TV Pmom 580 Wp

PV Amay Mo of modules 25080 Prnom total 14552 kWp
nverter Model SUN2000-215KTL-HD Pmom 200 kW ac
Invertar pack Mb. of units  73.0 Priom total 14600 kKW ac
User's neads Unlimited load (grid) Cos(phi) 0.900 leading

Perspective of the PV-field and surrounding shading scene

Iso-shadings diagram
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Grid-Connected System: Main results

Project : Minarelli
Simulation variant : Minnarelli Rev1 14.55 - 10.5m - 580 - Best Case

Main system parameters System type  Trackers single array, with backtracking

Mear Shadings According to medule stings Electrical effect 80 %

P\ Field Orientation tracking, tilted axis, Axis Tit 0° Axis azimuth  0°

PV modules Model JEMSB0M-TRLA-TV Pnom 520 Wp

P\ Amray Mb. of modules 25080 Prom total 14552 kWp
nverter Model SUM2000-215KTL-HD Pnom 200 kW ac
Invertar pack Mb. of units  73.0 Prom total 14600 kW ac
User's neads Unlimited load (grid) Caos(phi) 0.980 leading

Main simulation resulis

System Production Produced Energy 23696 MWhlyear Specificprod. 1828 kWhikWplyear

Apparent ensrgy 23834 MVAR Perf. Ratio PR B2.81 %

Hormallzed produstions {per incialled KWpl: Hominal powsr 14662 EWD Parformanos Ratio PR
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Minnarelli Revl 14,55 - 10.5m - 580 - Best Casa

Balances and main results

GlobHor | DiffHdor | T_Amb | GlobInc | GlobEff EArray E_Grid PR
kWWh/m= kwh/m? “C kwh/m: kWhimz Mwh MWh ratio
January 42.0 23.00 4,80 532 50.8 Ta6 736 0.551
February &40 31.00 6,10 B2.5 75.3 1214 1143 0.551
March 115.0 50,00 10.20 147.9 142.5 2126 1996 0.527
April 143.0 63.00 14,40 181.8 175.3 2558 2392 0,504
May 187.0 78.00 19,60 235.3 2271 3212 2996 0.875
June 201.0 52.00 24,00 2547 246.3 435 3o 0,856
July 214.0 77.00 26.30 2781 265.3 3656 47 0.852
August 180.0 &5.00 25,70 23314 225.8 3125 2520 0.850
September 127.0 55.00 20,50 165.0 155.1 2273 2135 0,583
October 51.0 42,00 16.00 103.3 9.2 1485 1381 0.519
Movember 43.0 24.00 10,70 552 LT T8 T4T 0.530
December 3.0 15.00 545 43.1 41.2 637 593 0,545
Year 1431.0 613,00 15.40 18336 1768.5 25326 236%6 0,538
Legends: GlobHor Global horizontal iradiaton GhobEF Effective Global, com, for LAM and shadings
CiffHor prizontzl diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Geid Energy mjected into gnd
GlobInc Global incident in coll, plane PR Performance Ratio

Pvapt Lesred 1o Enfisity Beria 210U (Spain)
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Grid-Connected System: Special graphs
Project : Minarelli
Simulation variant : Minnarelli Rev1 14.55 - 10.5m - 580 - Best Case
Main system parameters Systemn type Trackers single array, with backiracking
Mear Shadings According to module strings Electrical effect B0 %
P Field Orientation tracking, tited axis, Axis Tit 0° Axis azimuth 0°
P\ modules Model JEMSS0M-TRLS-TV Pnom 580 Wp
PV Amray Mb. of modules 25080 Prnom total 14552 kWp
nverter Model SUNZOD00-215KTL-HO Pnom 200 kW ac
Inverter pack Mb. of units 730 Prnom total 14600 KW ac
User's neads Unlimited load (grid) Caos{phi) 0.980 leading
Daily Input/Cutput diagram
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Project : Minarelli

Simulation variant :

Grid-Connected System: Loss diagram

Minnarelli Rev1 14.55 - 10.5m - 580 - Best Case

Main system parameters

Mear Shadings
PV Field Orientation

According to module strings
tracking, tited axis, Axis Tit 0°

System type Trackers single array, with backtracking

Electrical effect B0 %
Axis azimuth  0°

PYWY madules Model JEKMSB0OM-TRLS-TV Pnom 580 Wp

P\ Amray Mb. of modules 25080 Prom total 14552 kWp
Inverter Model SUN2000-215KTL-HOD Pnom 200 kW ac
Inverter pack Mb. of units 730 Prnom total 14600 kW ac
Usar's needs Unlimited load (grid) Cos(phi) 0290 leading

—

1768 kWhim® * 68398 m”™ coll.

Loss diagram owver the whole year

A HIEA%
1‘?-2.13‘;1.

Global horizontal imadiation
Global incident in coll. plane

Mear Shadings: imadiance loss

0.22% 1AM factor on global
-1.50% Soiling loss factor
A 20.31% Ground reflection on front side

| Bifaial
Global incident on ground
863 kWR/m® on 143788 m*

BT
Ground reflection loss

'\,ﬁ_}an.?mt View Factor for rear side

E:I+24.4?‘K Sy diffuse on the rear side
0u00% Beam effective on the rear side
M 0uDa% Shadings loss on rear side

3.93% Global Imadiance on rear side (103 kWhim®)
Effective imadiation on collectors

efficiency at 5TC =21.21%

P conversion, Bifaciality factor = 0.70

26804 MWh

23326 MWh

24994 MWh

21365 MVAR
2334 MVA

Auray nominal energy (at STC effic)
PV loss dus to iradiancs level

PV loss dus io temperature

Shadings: Bectneal Loss aoc. to sirings
Module guality loss

LID - Light induced degradation
Mismatch less, modules and strings
Mismatzh for back irradiancs

Ohimic wiring loss

Auray virtual energy at MPP
Irverter Loss during operation (efficiency)
Irverter Loss over nominal inv. power
Irverter Loss due to miax. input curment
Inwarter Loss over nominal inv. voltage
Irverter Loss due to power threshold
Irverter Lioss due to woltspe threshold
Might consumptian

Axailable Energy at Inverter Output
Auiliares [fans, other)

AC ohmic loss

Medium woltage transfo loss

MV line ohmic loss.

Active Energy injected into grid

Reactive enengy to the gnd: Cos(phi) = 0.990
Apparent energy to the grid
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