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PVsyst - Simulation report
Grid-Connected System

Project: HOPITAL ST GAUDENS

Variant: CENTRALE AU SOL - 720 KWC
No 3D scene defined, no shadings
System power: 720 kWp
Saint-Gaudens - France

5.1. Complément d'étude de faisabilité sur Installation au sol

Auteur
Bet Ramat (France)



Project: HOPITAL ST GAUDENS

T
iENE
§==| Variant: CENTRALE AU SOL - 720 KWC
PVsyst V7.4.8 Bet Ramat (France)
VC3, Simulation date:
27/09/24 09:26
with V7.4.8
Project summary
Geographical Site Situation Project settings
Saint-Gaudens Latitude 43.11 °N Albedo 0.20
France Longitude 0.71 °E
Altitude 410 m
Time zone UTC+1
Weather data

Saint-Gaudens
Meteonorm 8.1 (1996-2015), Sat=100 % - Synthétique

System summary

Grid-Connected System No 3D scene defined, no shadings

PV Field Orientation Near Shadings User's needs

Fixed plane No Shadings Ext. defined as file
Tilt/Azimuth 18/11° MODELE PV SYST.csv

System information

PV Array Inverters

Nb. of modules 1600 units Nb. of units 3 units

Pnom total 720 kWp Pnom total 750 kWac
Pnom ratio 0.960

Results summary

Produced Energy 1031778 kWh/year Specific production 1433 kWh/kWplyear Perf. Ratio PR 88.01 %
Used Energy 3416094 kWh/year Solar Fraction SF 27.80 %

Table of contents

Project and results summary
General parameters, PV Array Characteristics, System losses
Main results
Loss diagram
Predef. graphs
Single-line diagram
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PVsyst V7.4.8
VC3, Simulation date:
27/09/24 09:26

with V7.4.8

Project: HOPITAL ST GAUDENS
Variant: CENTRALE AU SOL - 720 KWC

Bet Ramat (France)

Grid-Connected System
PV Field Orientation

Orientation

General parameters

No 3D scene defined, no shadings

Sheds configuration

Models used

IAM loss factor

Incidence effect (IAM): Fresnel, AR coating, n(glass)=1.526, n(AR)=1.290

Fixed plane No 3D scene defined Transposition Perez
Tilt/Azimuth 18/11° Diffuse Perez, Meteonorm
Circumsolar separate
Horizon Near Shadings User's needs
Free Horizon No Shadings Ext. defined as file
MODELE PV SYST.csv

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Year

343197 | 292778 | 311310 | 287452 | 267957 | 259714 | 283687 | 285600 | 250256 | 251787 | 277535 | 304822 |3416094 | kWh
PV Array Characteristics
PV module Inverter
Manufacturer Jinkosolar Manufacturer Sungrow
Model JKM-450N-54HL4R Model SG250-HX
(Custom parameters definition) (Original PVsyst database)
Unit Nom. Power 450 Wp Unit Nom. Power 250 kWac
Number of PV modules 1600 units Number of inverters 3 units
Nominal (STC) 720 kWp Total power 750 kWac
Modules 50 string x 32 In series Operating voltage 500-1450 V
At operating cond. (50°C) Pnom ratio (DC:AC) 0.96
Pmpp 669 kWp Power sharing within this inverter
U mpp 993 V
I mpp 674 A
Total PV power Total inverter power
Nominal (STC) 720 kWp Total power 750 kWac
Total 1600 modules Number of inverters 3 units
Module area 3197 m? Pnom ratio 0.96
Array losses
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 3.0% Module temperature according to irradiance Global array res. 24 mQ
Uc (const) 29.0 W/im?K Loss Fraction 1.5 % at STC
Uv (wind) 0.0 W/m?K/m/s

Module Quality Loss Module mismatch losses
Loss Fraction -0.8 % Loss Fraction 2.0 % at MPP

0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.999 0.987 0.962 0.892 0.816 0.681 0.440 0.000
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Project: HOPITAL ST GAUDENS

and
il
{::. Variant: CENTRALE AU SOL - 720 KWC
PVsyst V7.4.8 Bet Ramat (France)
VC3, Simulation date:
27/09/24 09:26
with V7.4.8

Main results

System Production
Produced Energy
Used Energy

1031778 kWh/year
3416094 kWh/year

Specific production
Perf. Ratio PR
Solar Fraction SF

1433 kWh/kWpl/year
88.01 %
27.80 %

Normalized productions (per installed kWp)

Performance Ratio PR

8 T

MNormalized Energy [kWh/kWpiday|
'Y

s—.

¥f: Produced useful ene

Le: Collection Loss (PV-array losses)
Ls: System Loss (inverter, ...)

0.46 KWhikWpiday
0.08 KWh/kWp/day
utput) 3.93 kKWhikWplday

Performance Ratio PR

|
i -

R: Performance Ratio (Yf/Yr): 0.880

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_User E_Solar E_Grid EFrGrid

kWh/m?2 kWh/m? °C kWh/m? kWh/m?2 kWh kWh kWh kWh kWh
January 49.4 19.83 4.67 72.7 68.3 48412 343197 46797 375 296400
February 70.6 29.68 5.26 93.8 88.5 62482 292778 59914 1232 232864
March 119.8 46.66 8.59 143.8 136.0 94610 311310 86791 6075 224520
April 145.6 69.02 10.86 158.1 149.3 103268 287452 92237 9151 195215
May 170.5 82.51 14.29 172.7 162.9 111277 267957 96253 12871 171704
June 187.1 73.17 18.31 185.6 175.3 117796 259714 102792 12857 156922
July 193.2 85.24 20.37 195.0 184.4 123243 283687 110488 10574 173199
August 175.5 69.92 20.27 187.1 177.0 118432 285600 107001 9361 178598
September 134.8 54.26 16.73 155.7 1471 99774 250256 87623 10390 162633
October 92.6 34.68 13.43 120.1 113.4 78026 251787 70148 6296 181639
November 55.0 25.06 7.80 76.5 72.0 50413 277535 46382 2736 231152
December 45.6 23.19 5.26 67.2 62.9 44646 304822 43315 119 261507
Year 1439.8 613.21 12.20 1628.3 15371 1052379 | 3416094 949741 82037 2466353
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_User Energy supplied to the user
T_Amb Ambient Temperature E_Solar Energy from the sun
Globinc Global incident in coll. plane E_Grid Energy injected into grid
GlobEff Effective Global, corr. for IAM and shadings EFrGrid Energy from the grid
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PVsyst V7.4.8

Project: HOPITAL ST GAUDENS
Variant: CENTRALE AU SOL - 720 KWC

Bet Ramat (France)
VC3, Simulation date:
27/09/24 09:26
with V7.4.8
Loss diagram
1440 kWh/m? Global horizontal irradiation
+13.1% Global incident in coll. plane
-2.68% IAM factor on global
-3.00% Soiling loss factor
1537 kWh/m2* 3197 m? coll. Effective irradiation on collectors
efficiency at STC = 22.57% PV conversion
1109251 kWh Array nominal energy (at STC effic.)
§ -1.20% PV loss due to irradiance level
-1.80% PV loss due to temperature
+0.75% Module quality loss
-2.00% Module array mismatch loss
-0.88% Ohmic wiring loss
1053287 kWh Array virtual energy at MPP
-1.95% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
grid N -0.09% Inverter Loss due to max. input current
.
w N 0.00% Inverter Loss over nominal inv. voltage
, N -0.01% Inverter Loss due to power threshold
E N 0.00% Inverter Loss due to voltage threshold
E N 0.00% Night consumption
E 1031778 kWh Available Energy at Inverter Output
2466353 949741 8R03kWh Dispatch: user and grid reinjection
'\/
to user to user to grid
from grid from solar
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PVsyst V7.4.8

VC3, Simulation date:

Project: HOPITAL ST GAUDENS
Variant: CENTRALE AU SOL - 720 KWC

Bet Ramat (France)

27/09/24 09:26
with V7.4.8
Predef. graphs
Diagramme d'entrée/sortie journalier
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s Single-line diagram
PVsyst V7.4.8
VC3, Simulation date:
27/09/24 09:26
12 with vV7.4.8 12
11 11
10 10
9 9
~ . S
[’ ,:::::::::::::[' . AC kWh
32 x JKM-450N-54HL4R Inverter (250 kVA) . _
s 16 Strings Injection point :
_____________ | DC
[’ ; Z:Z:::Z:Z:Z:Z[’ . AC
\ 32 x JKM-450N-54HL4R 2 Inverter (500 kVA) L
17 Strings
6 6
5 5
-4 4
; PV module  JKM-450N-54HL4R 3
Inverter SG250-HX | |
String 32 x JKM-450N-54HL4R
2 ;2
HOPITAL ST GAUDENS Bet Ramat (France)
1 VC3 : CENTRALE AU SOL - 720 KWC 27/09/24 !
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. Solan
www.jinkosolar.com J’n’(o

Building Your Trust in Solar

Tiger Neo N-type

54HL4R-(V)
425-450 Watt

MONO-FACIAL MODULE
N-Type

Positive power tolerance of 0~+3%

IEC61215(2016), IEC61730(2016)
ISO9001:2015: Quality Management System
ISO14001:2015: Environment Management System

1SO45001:2018
Occupational health and safety management systems

Key Features

a5

The N-type module with Hot 2.0 technology has better

Better light frapping and current collection to improve
reliability and lower LID/LETID.

module power output and reliability.

SMBB Technology i HOT Hot 2.0 Technology
2.0

/,\‘{\ PID Resistance : T Enhanced Mechanical Load
§/‘ Exc‘el\lem Anti-PID perfprmonce guarantee yWO )ﬁ( Certified to withstand: wind load (4000 Pascal) and snow
X X opTlellzed mass-production process and materials i 4000 Fa load (6000 Pascal).
control. i
. Durability Against Exireme Environmental A P . CLEAN
\‘ @ Conditi A& c € PVCYCLE (. ENeRGY @ POSITIVE QUALITY*
S ondifions o ) 5 MEMBER = ontinuous Qualty Assurance
N> o -
High salt mist and ammonia resistance.
IOO%]

99%
15 vear Product Warranty

30 Year Linear Power Warranty
i 87.4%

Guaranteed Power Performance

Y vears 040% Annual Degradation Over 30 years
30



Engineering Drawings Elecirical Performance & Temperature Dependence

. Current-Voltage & Power-Voltage Temperature Dependence of
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Voltage (V) Cell Temperature (C)
Length: £2mm
w Wigih: £2mm Mechanical Characteristics
I 3@ ® D Height: £Imm Cell Type N type Mono-crystalline
- Row Pitch: +2mm No. of cells 108 (2x54)
! AA Dimensions 1762x1134x30mm (69.36x44.65%1.18 inch)
Weight 22 kg (48.50 lbs)
Packaaging Configuration 3.2mm,Anti-Reflection Coating,
ging 9 Front Glass High Transmission, Low Iron, Tempered Glass
[ Two pallets = One stack ) Frame Anodized Aluminium Alloy
3épcs/pallets, 72pcs/stack, 936pcs/ 40'HQ Container Junction Box P68 Rated
Output Cables UV 1x4.0mm’

(+): 400mm, (-): 200mm or Customized Length

Module Type JKM425N-54HL4R  JKM430N-54HL4R  JKM435N-54HL4R  JKM440N-54HL4R  JKM445N-54HL4R JKM450-54HL4R
JKM425N-54HL4R-V  JKM430N-54HL4R-V JKM435N-54HL4R-V JKM440N-54HL4R-V JKM445N-54HL4R-V JKM450N-54HL4R-V

STC  NOCT STC  NOCT sTC STC  NOCT STC  NOCT STC  NOCT STC  NOCT

Maximum Power (Pmaix) 425Wp 320Wp 430Wp 323Wp 435Wp 327Wp 440Wp  331Wp 445Wp  335Wp  450Wp 338Wp

Maximum Power Voltage (Vmp) 32.18V  29.99V 3238V 30v10 32.59V 3033 3281V 30.56V 33.02V  30.76V  33.21V 30.90V

Maximum Power Current (Imp)  13.21A 10.67A 13.28A 10.73A 13.35A 10.78A 13.41A  10.83A 13.48A 10.89A  13.55A 10.94A

Open-circuit Voltage (Voc) 38.75V 3481 38.95V  37.00V 39.16V 37.20V 39.38V  37.41V 39.59V  37.61V  39.78V 37.79V

Short-circuit Current (Isc) 13.66A 11.03A 13.73A 11.09A 13.80A 11.14A 13.86A  11.19A 13.93A  11.25A 14.00A 11.30A

Module Efficiency STC (%) 21.27% 21.52% 21.77% 22.02% 22.27% 22.52%

Operating Temperature (°C) -40°C~+85°C

Maximum system voltage 1000/1500VDC (IEC)

Maximum series fuse rating 25A

Power tolerance 0~+3%

Temperature coefficients of Pmax -0.29%/°C

Temperature coefficients of Voc -0.25%/°C

Temperature coefficients of Isc 0.045%/°C

Nominal operating cell temperature (NOCT) 45+2°C

STC: :f‘f Irradiance 1000W/m? @ Cell Temperature 25°C “-?f,; AM=1.5

NOCT: ':é} Irradiance 800W/m? Ill Ambient Temperature 20°C ?,1 AM=15 Wind Speed 1m/s

©2022 Jinko Solar Co., Ltd. All rights reserved.
Specifications included in this datasheet are subject to change without notice. JKM425-450N-54HL4R-(V)-F2C1-EN BF



SG250HX SUNGRON

Multi-MPPT String Inverter for 1500 Vdc System

CIRCUIT DIAGRAM EFFICIENCY CURVE
100%
DC1+ 98% = —
- \ — : T 96%
: B b —rm)

- 92% —Vdc=1300V |
Current DC DC Bus Inverter PE 90%
Monitoring  switch circuit ‘ 5% 20% 30% 50% 100%

Normalized Output Power

@ © 2020 Sungrow Power Supply Co, Ltd. All rights reserved. Subject to change without notice. Version 154



SG250HX

Type designation

SG250HX

Max. PV input voltage 1500 V
Min. PV input voltage / Startup input voltage 500V /500 V
Nominal PV input voltage 160 VvV
MPP voltage range 500V -1500 V
MPP voltage range for nominal power 860 V -1300 V
No. of independent MPP inputs 12

Max. number of input connector per MPPT 2

Max. PV input current 30A*12
Max. DC short-circuit current 50 A *12

AC output power

250 kVA @ 30 °C / 225 kVA @40 °C / 200 KVA @ 50 °C

Max. AC output current 180.5 A
Nominal AC voltage 3/ PE, 800 V
AC voltage range 680 — 880V

Nominal grid frequency / Grid frequency range

50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz

THD

<3 % (at nominal power)

DC current injection <05%In
Power factor at nominal power / Adjustable power factor >0.99/0.8 leading - 0.8 lagging
Feed-in phases / connection phases 3/3

Max. efficiency

99.0 %

European efficiency

98.8 %

DC reverse connection protection Yes
AC short circuit protection Yes
Leakage current protection Yes
Grid monitoring Yes
Ground fault monitoring Yes
DC switch Yes
AC switch No
PV String current monitoring Yes
Q at night function Yes
Anti-PID and PID recovery function Yes

Overvoltage protection

DC Type I/ AC Type Il

Dimensions (W*H*D)

1051 * 660 * 363 mm

Weight 99kg
Isolation method Transformerless
Ingress protection rating P66
Night power consumption <2W
Operating ambient temperature range -30 to 60 °C
Allowable relative humidity range (non-condensing) 0-100 %

Cooling method

Smart forced air cooling

Max. operating altitude

5000 m (> 4000 m derating)

Display

LED, Bluetooth+App

Communication

RS485/PLC

DC connection type

MC4-Evo2 (Max. 6 mm?, optional 10mm? )

AC connection type

OT/DT terminal (Max. 300 mm?2)

Compliance

IEC 62109, IEC 61727, IEC 62116, IEC 60068, IEC 61683, VDE-AR-N
4110:2018, VDE-AR-N 4120:2018, EN 50549-1/2, UNE 206007-1:2013,
pP.0.12.3, UTE C15-712-1:2013

Grid Support

Q at night function, LVRT, HVRT,active & reactive power control and
power ramp rate control

* Only compatible with Sungrow logger and iSolarCloud
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