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Grid-Connected System: Simulation parameters

Simulation date

27/02/18 13h30

Project : Guido
Geographical Site Zabrze Country Poland
Situation Latitude 50.31° N Longitude 18.74°E
Time defined as Legal Time Time zone UT+1 Altitude 228 m
Albedo 0.20
Meteo data: Zabrze Meteonorm 7.1 (1991-2010), Sat=100% - Synthetic
Simulation variant : Guido 1

Simulation parameters
3 orientations

Models used

Horizon

Near Shadings

PV module

Original PVsyst database
Sub-array "zachdéd"
Number of PV modules
Total number of PV modules
Array global power

Sub-array "wschod"
Number of PV modules
Total number of PV modules
Array global power

Sub-array "Poludnie 1"
Number of PV modules
Total number of PV modules
Array global power

Sub-array "Poludnie 2"
Number of PV modules
Total number of PV modules
Array global power

Total  Arrays global power

Sub-array "zachéd" : Inverter
Original PVsyst database

Characteristics

Inverter pack

Sub-array "wschéd" : Inverter
Original PVsyst database

Characteristics

Inverter pack

Array operating characteristics (50°C)

Array operating characteristics (50°C)

Array operating characteristics (50°C)

Array operating characteristics (50°C)

Tilts/Azimuths
Transposition
Free Horizon

Linear shadings

PV Arrays Characteristics (4 kinds of array defined)
Si-poly

Model
Manufacturer
Orientation
In series

Nb. modules
Nominal (STC)
U mpp

Orientation

In series

Nb. modules
Nominal (STC)
U mpp

Orientation

In series

Nb. modules
Nominal (STC)
U mpp

Orientation

In series

Nb. modules
Nominal (STC)
U mpp

Nominal (STC)
Module area

Model
Manufacturer
Operating Voltage
Nb. of inverters

Model
Manufacturer
Operating Voltage
Nb. of inverters

23°/75°, 23°/-105°, 30°/-15°

Perez

SV60P 4-275
Selfa GE S.A.

#1

12 modules
24

6.60 kWp
341V

#2

13 modules
26

7.15 kWp
370V

#3

14 modules
14

3850 Wp
398V

#3

16 modules
16

4400 Wp
455V

22 kWp
133 m2

Symo 6.0-3-M

Diffuse

Tilt/Azimuth

In parallel

Unit Nom. Power
At operating cond.

| mpp

Tilt/Azimuth

In parallel

Unit Nom. Power
At operating cond.

| mpp

Tilt/Azimuth

In parallel

Unit Nom. Power
At operating cond.

| mpp

Tilt/Azimuth

In parallel

Unit Nom. Power
At operating cond.

| mpp
Total

Fronius International

150-800 V

2* MPPT 50 %
Symo 6.0-3-M

Unit Nom. Power
Total Power

Fronius International

150-800 V

2*MPPT 50 %

Unit Nom. Power
Total Power

Perez, Meteonorm

23°[75°

2 strings

275 Wp

5.95 kWp (50°C)
17 A

23°/-105°

2 strings

275 Wp

6.45 kWp (50°C)
17 A

30°/-15°

1 strings

275 Wp

3473 Wp (50°C)
8.7 A

30°/-15°

1 strings

275 Wp

3969 Wp (50°C)
8.7 A

80 modules

6.00 kWac
6.0 kWac

6.00 kWac
6.0 kWac
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PVSYST V6.67

Grid-Connected System: Simulation parameters (continued)

Sub-array "Poludnie 1" :
Original PVsyst database

Characteristics

Inverter pack

Sub-array "Poludnie 2" :
Original PVsyst database

Characteristics

Inverter pack

Total

PV Array loss factors

Model
Manufacturer
Operating Voltage
Nb. of inverters

Model
Manufacturer
Operating Voltage
Nb. of inverters

Nb. of inverters

Thermal Loss factor Uc (const)

Wiring Ohmic Loss Array#1
Array#2
Array#3
Array#4

Global

Module Quality Loss

Module Mismatch Losses

Strings Mismatch loss

Incidence effect, ASHRAE parametrization IAM =

User's needs :

Unlimited load (grid)

Symo 7.0-3-M

Fronius International

150-800 V Unit Nom. Power

1*MPPT 50 % Total Power

Symo 7.0-3-M

Fronius International

150-800 V Unit Nom. Power

1*MPPT 50 % Total Power

3 Total Power

20.0 W/mzK Uv (wind)

329 mOhm Loss Fraction

356 mOhm Loss Fraction

767 mOhm Loss Fraction

188 mOhm Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction
Loss Fraction

1-bo (1/cosi-1) bo Param.

7.00 kWac
3.5 kWac

7.00 kWac
3.5 kWac

19 kWac

0.0 W/im2K / m/s

1.5% at STC
1.5% at STC
1.5% at STC
0.3% at STC
0.9 % at STC
-0.8 %

1.0 % at MPP
0.10 %

0.05
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Grid-Connected System: Near shading definition
Project : Guido
Simulation variant : Guido 1
Main system parameters System type Grid-Connected
Near Shadings Linear shadings
PV Field Orientation 3 orientations  Tilt/Azimuth = 23°/75°, 23°/-105°, 30°/-15°
PV modules Model SV60P 4-275 Pnom 275 Wp
PV Array Nb. of modules 80 Pnom total 22.00 kWp
Inverter Model Symo 6.0-3-M Pnom 6.00 kW ac
Inverter Model Symo 7.0-3-M Pnom 7.00 kW ac
Inverter pack Nb. of units 3.0 Pnom total 19.00 kW ac
User's needs Unlimited load (grid)
Perspective of the PV-field and surrounding shading scene
Zenith _East

. South

Iso-shadings diagram

Guido
%0 Beam shading factor (linear calculation) : Iso-shadings curves
T T T T T
e Shading loss: 1 % Attenuation for diffuse: 0.126 122
| emee Shading loss: 5 % and albedo: 0.088 ezjune '
= Shading loss: 10 % 2: 22 may - 23 july
I ememe Shading loss: 20 % 2: gg ;pal\’r- Zzzaug
eeeses Sh loss: 40 % . - cn
75k Shading loss: 40 % 5: 21 feb - 23/ct |

Sun height [[°]]

9
the plané

0
Azimuth [[°]]

PVsyst Licensed to MKR Consulting (Poland)



User's needs

Unlimited load (grid)

PVSYST V6.67 27/02/18 | Page 4/5
Grid-Connected System: Main results

Project : Guido

Simulation variant : Guido 1

Main system parameters System type Grid-Connected

Near Shadings Linear shadings

PV Field Orientation 3 orientations  Tilt/Azimuth = 23°/75°, 23°/-105°, 30°/-15°

PV modules Model SV60P 4-275 Pnom 275 Wp

PV Array Nb. of modules 80 Pnom total 22.00 kWp

Inverter Model Symo 6.0-3-M Pnom 6.00 kW ac

Inverter Model Symo 7.0-3-M Pnom 7.00 kW ac

Inverter pack Nb. of units 3.0 Pnom total 19.00 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

19.10 MWhlyear
80.74 %

Specific prod.

868 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 22.00 kWp

T T T T T T T
Lc : Collection Loss (PV-array losses)

Ls: System Loss (inverter, ...)

Yf

7 l

: Produced useful energy (inverter output)

[kWhikWp/day]

Energy

Normalized

T T T T
0.49 kWh/KWp/day
0.08 kWh/kWp/day
2.38 kWh/kWp/day

Performance Ratio PR

1.0

—- IPR : Pelrformanlce Ra\tioI (Yf/YrS H 0.8017

Performance Ratio PR

Guido 1

Balances and main results

GlobHor DiffHor T Amb Globlnc GlobEff EArray E_Grid PR
kWh/m? kWh/m? °C kWh/m? kWh/m? Mwh MWh
January 234 14.73 -1.30 29.3 251 0.555 0.531 0.822
February 345 23.65 -0.15 38.3 33.2 0.735 0.707 0.840
March 73.2 46.75 3.34 77.8 67.9 1.481 1.434 0.838
April 123.8 67.30 9.23 127.2 1131 2.389 2.319 0.829
May 146.0 78.75 14.44 143.7 128.5 2.625 2.544 0.804
June 158.0 88.03 16.73 154.3 137.7 2.797 2.711 0.799
July 160.2 79.63 19.12 157.4 141.5 2.830 2.742 0.792
August 130.5 70.64 18.53 131.7 117.3 2.374 2.300 0.794
September 94.0 51.59 13.27 99.0 87.4 1.809 1.752 0.805
October 56.5 32.34 9.29 63.0 54.7 1.152 1.112 0.802
November 25.9 18.17 4.47 30.2 25.9 0.562 0.538 0.809
December 17.9 10.58 -0.23 234 19.6 0.429 0.409 0.793
Year 1044.0 582.16 8.95 1075.2 952.0 19.736 19.099 0.807
Legends:  GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globinc Global incident in coll. plane PR Performance Ratio
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Project :
Simulation variant :

Grid-Connected System: Loss diagram

Guido
Guido 1

Main system parameters

Near Shadings
PV Field Orientation
PV modules

PV Array

Inverter

Inverter

Inverter pack

User's needs

System type

Linear shadings
3 orientations

Grid-Connected

TiltYAzimuth = 23°/75°, 23°/-105°, 30°/-15°

Model SV60P 4-275 Pnom 275 Wp
Nb. of modules 80 Pnom total 22.00 kWp
Model Symo 6.0-3-M Pnom 6.00 kW ac
Model Symo 7.0-3-M Pnom 7.00 kW ac
Nb. of units 3.0 Pnom total 19.00 kW ac

Unlimited load (grid)

Loss diagram over the whole year

1044 kWh/m2
+3.0%
-8.2%
-3.4%
952 kWh/m2 * 133 m? coll.
efficiency at STC = 16.59%
21.00 MWh
-1.8%
-3.3%
C+O.8%
-1.1%
k) -0.6%
19.75 MWh
% -3.2%
NS-0.1%
0.0%
0.0%
N50.0%
0.0%
19.10 MWh
19.10 MWh

Horizontal global irradiation
Global incident in coll. plane

Near Shadings: irradiance loss
IAM factor on global

Effective irradiance on collectors

PV conversion

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature
Module quality loss

Mismatch loss, modules and strings
Ohmic wiring loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

Energy injected into grid
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