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Gh (kWh/m) | Dh (kWh/m) | Bn (kWh/m) Ta© Td© FF (m/s)
s 106 35 150 9 1.8 35
oot 118 48 125 12.8 1.4 4.1
i 158 73 134 18.1 1.1 4.1
SE 184 84 140 238 1 3.6
g 208 97 150 28.6 2.6 35
ols > 214 95 157 30.9 2.2 3.7
e 195 102 126 321 4 3.9
s e 192 o1 139 305 2.7 3.4
s 168 64 158 26.3 03 2.9
e 145 55 151 21.3 1.2 2.4
b 109 41 137 15.3 1.4 2.7
N 102 31 158 10.6 -0.5 3
J Js 1897 817 1724 21.6 0.4 3.4

Ta: Airtemperature

FF: Windspeed

G_Gh: Mean irradiance of global radiation horizontal
G_Dh: Mean irradiance of diffuse radiation horizontal
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January

106

34

154

9.4

24

Februray

120

45

136

13.1

-2.4

March

159

67

144

18.2

-2.3

2.9

April

185

77

155

23.9

0.3

2.5

May

208

89

167

28.7

2.7

24

June

211

91

163

31.1

21

2.6

July

193

90

140

32.3

3.8

2.8

August

192

82

154

30.8

3.9

2.3

September 169 62 164 26.6 1 1.8
October 147 50 166 21.6 -2 1.3
November 111 36 154 15.7 -2.3 1.7
December 103 27 169 11.1 -1.4 1.9
Year 1902 750 1864 21.9 0 2.3

Ta: Airtemperature

FF: Windsp

eed

G_Gh: Mean irradiance of global radiation horizontal
G_Dh: Mean irradiance of diffuse radiation horizontal
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Gh (kWh/m) | Dh (kWh/m) | Bn (kWh/m) Ta®© Td© FF (m/s)

January 101 35 143 9.3 -2.9 2.2
Februray 115 45 128 13 -2.3 2.8
March 154 67 140 18.1 -2.1 2.8
April 181 76 149 23.8 0.2 2.4
May 208 88 167 28.7 2.7 2.3
June 206 90 158 31 2.9 2.5
July 186 100 118 32.2 4.4 2.8
August 185 82 145 30.7 2.7 2.3
September 160 63 149 26.6 1.4 1.7
October 142 53 154 215 -2 1.2
November 106 40 138 15.7 -2.2 15
December 98 31 152 11 -1.4 1.8
Year 1841 770 1742 21.8 0.1 2.2

Ta: Airtemperature
FF: Windspeed

G_Gh: Mean irradiance of global radiation horizontal
G_Dh: Mean irradiance of diffuse radiation horizontal
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January

103

36

146

9.4

-2.7

2.3

Februray

116

47

127

13.1

-2.1

2.9

March

157

65

149

18.2

-2.2

2.8

April

182

79

147

23.8

0.3

2.4

May

208

90

163

28.7

2.6

2.4

June

210

89

165

311

1.9

2.6

July

186

96

123

32.3

3.6

2.8

August

184

88

138

30.7

2.6

2.3

September 158 64 146 26.6 1.3 1.8
October 139 53 150 21.6 -2 1.3
November 105 39 136 15.7 -2.5 1.6
December 98 31 150 11.1 -1.6 1.8
Year 1845 775 1739 21.9 -0.1 2.2

Ta: Airtemperature
FF: Windspeed

G_Gh: Mean irradiance of global radiation horizontal
G_Dh: Mean irradiance of diffuse radiation horizontal
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Temperature [*C]
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March 158 71 138 18.1 -11 4
April 184 82 143 23.8 1.2 3.6

May 207 96 151 28.6 2.6 35
June 208 98 145 30.9 2.2 3.6
July 197 100 131 32.1 5.3 3.8
August 195 92 143 30.5 34 34
September 172 68 159 26.3 0.2 2.9
October 148 52 161 21.3 -1.4 2.4

November 111 40 143 15.3 -1.4 2.7

December 103 31 160 10.6 -0.7 3
Year 1909 811 1753 216 0.6 34

Ta: Airtemperature

FF: Windspeed

G_Gh: Mean irradiance of global radiation horizontal

G_Dh: Mean irradiance of diffuse radiation horizontal
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Gh (kWh/m) | Dh (kWh/m) | Bn (KWh/m) Ta®© Td© FF (m/s)
January 107 34 157 7 -1.3 1
Februray 119 46 132 10.5 0 2
March 159 73 135 16.2 2 2




vy

o3 9 303 |yl (gl (A Giuls (S poeds (Sl oy

April
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23.8

4.9

May

209
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6.3

June
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7.2

July

202

99

140

35.5

8.6

August

198

87

154

32.8

6.9
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September 175 62 172 21.7 3.3
October 147 53 161 22.4 15
November 110 37 149 13.6 -0.3
December 104 28 171 9.2 -1.2
Year 1926 793 1821 21.9 3.2 2.8

Ta: Airtemperature
FF: Windspeed

G_Gh: Mean irradiance of global radiation horizontal
G_Dh: Mean irradiance of diffuse radiation horizontal
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Grid-Connected System: Main results

Project : Grid-Connected Project at Zabol

Simulation variant : New simulation variant

Main system parameters System type  Grid-Connected

PV Field Orientation tiit 31° azimuth 0°

PV modules Model YL240P-29b Pnom 240 Wp
PV Array Nb. of modules 4 Pnom total 960 Wp
Inverter Model Growatt 1000TL Pnom 1000 W ac
User's needs Unlimited load (grid)

Main simulation resuits
System Production Produced Energy 1573 kWh/year Specific prod. 1638 kWh/kWp/year
Performance Ratio PR 80.0 %

Normalized productions (per installed kWp): Nominal power 960 Wp Performance Ratio PR

New simulation variant
Balances and main results

GlobHor | TAmb | Globinc | GlobEff | EArray E_Grid | EfArR | EfrsysR
kWh/m* ‘C kWh/m* kWh/m* kWh kWh % %
January 101.3 8.39 148.2 1447 128.4 1236 1334 1283
February 1104 1206 1446 1411 1213 1163 12.91 1239
March 163.7 17.48 191.0 186.1 1544 1484 12.44 11.98
April 1823 2285 188.1 1829 1486 1426 12.16 1167
May 209.0 27.96 1958 1896 1513 1452 11.90 11.42
June 2052 2091 183.9 1776 1414 1356 1184 1136
July 189.9 31.59 1726 166.9 1320 1263 1.77 126
August 1926 29.97 189.8 184.2 145.0 130.0 177 1128
September 160.2 25.40 176.6 1717 137.2 131.7 1197 11.49
October 1350 2073 1686 164.4 1349 1298 1232 1184
November 103.3 1444 1488 145.1 1232 1182 1276 1228
December 918 10.02 141.1 137.6 121.0 1163 1321 1270
Year 18447 20,95 2048.8 1991.8 1638.6 1572.9 12.32 11.82
Legends: GlobHor Horizontal global irradiation EArray Effective energy at the output of the array
T Amb Ambient Temperature E_Grid Energy injected into grid
Globlne Global incident in coll. plane EffAMR Effic. Eout array / rough area
GlobEff Effective Global, corr. for IAM and shadings  EffSysR Effic. Eout system / rough area
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PV modules
PV Array
Inverter
User’'s needs
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Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Zabol

Simulation variant : New simulation variant

Main system parameters System type  Grid-Connected

PV Field Orientation tit 31° azimuth  0°

Model YL240P-29b
Nb. of modules 4
Model Growatt 1000TL
Unlimited load (grid)

Pnom 240 Wp
Pnom total 960 Wp
Pnom 1000 W ac

e BN o

Loss diagram over the whole year

3-28%  |AM factor on global

28
1992 kKWh/m® * 6 m* coll.
efficiency at STC = 14.78%

191200 Array nominal energy (at STC effic.)
N-02% PV loss due fo imadiance level
}-11.8% PV loss due to temperature

A +0.8% Wodule qualty loss

r 5-13% LID - Light induced degradation
10%
1.1%
1639 kWh
38%
00%
10.0% Invertar Loss due to power threshokd

T AST3kWh

Horizontal global irradiation
1 +11.1% Global incident I coll. plane

Energy Injected Into grid
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