Appendix -A: Mahadiscom Data for roof top solar

Daily Daily
Rooftop Corrected Area/Consu |Consump |consumption/
SNO UNITS Area area mption tion Area

1 1 1145 1030.5 1030.5 0.04| 3.88161E-05
2 1 1056 950.4 950.4 0.04| 4.20875E-05
3 1 600 540 540 0.04| 7.40741E-05
4 77 9804 8823.6] 114.592208 3.08| 0.000349064
5 15 600 540 36 0.6] 0.001111111
6 61 1200 1080 17.704918 2.44| 0.002259259
7 30 500 450 15 1.2] 0.002666667
8 150 2250 2025 13.5 6] 0.002962963
9 74 1036 932.4 12.6 2.96| 0.003174603
10 82 1000 900| 10.9756098 3.28| 0.003644444
11 248 2250 2025| 8.16532258 9.92| 0.004898765
12 139 1000 900| 6.47482014 5.56| 0.006177778
13 170 1000 900| 5.29411765 6.8] 0.007555556
14 196 1000 900| 4.59183673 7.84| 0.008711111
15 184 750 675| 3.66847826 7.36| 0.010903704
16 252 1000 900| 3.57142857 10.08 0.0112
17 273 1000 900 3.2967033 10.92| 0.012133333
18 286 1000 900| 3.14685315 11.44| 0.012711111
19 665 2200 1980| 2.97744361 26.6| 0.013434343
20 238 600 540| 2.26890756 9.52 0.01762963
21 216 500 450]| 2.08333333 8.64 0.0192
22 268 600 540| 2.01492537 10.72| 0.019851852
23 308 600 540| 1.75324675 12.32| 0.022814815
24 514 1000 900| 1.75097276 20.56| 0.022844444
25 1744 2800 2520| 1.44495413 69.76 0.02768254
26 702 1000 900| 1.28205128 28.08 0.0312
27 1555 2200 1980 1.2733119 62.2| 0.031414141
28 737 1000 900| 1.22116689 29.48| 0.032755556
29 842 1056 950.4| 1.12874109 33.68 0.03543771
30 1174 1188 1069.2| 0.91073254 46.96| 0.043920688
31 680 600 540| 0.79411765 27.2 0.05037037
32 709 600 540| 0.76163611 28.36] 0.052518519
33 2501 2109 1898.1| 0.75893643 100.04| 0.052705337
34 904 750 675| 0.74668142 36.16 0.05357037
35 1207 1000 900| 0.74565037 48.28| 0.053644444
36 2084 1500 1350| 0.64779271 83.36] 0.061748148
37 2839 2043 1838.7| 0.64765763 113.56| 0.061761027
38 2824 2000 1800| 0.63739377 112.96| 0.062755556
39 1484 1000 900 0.606469 59.36] 0.065955556
40 1622 1000 900| 0.55487053 64.88| 0.072088889
41 17376 9804 8823.6] 0.50780387 695.04 0.07877057
42 1130 600 540| 0.47787611 45,21 0.083703704
43 951 455 409.5| 0.43059937 38.04| 0.092893773
44 2094 1000 900| 0.42979943 83.76|] 0.093066667
45 2105 1000 900| 0.42755344 84.2| 0.093555556

189




46 3223 1500 1350| 0.41886441 128.92] 0.095496296
47 2311 1000 900| 0.3894418 92.44| 0.102711111
48 1399 605 544.5| 0.38920658 55.96| 0.102773186
49 1424 600 540| 0.37921348 56.96| 0.105481481
50 3708 1553 1397.7| 0.37694175( 148.32| 0.106117193
51 2408 1000 900| 0.37375415 96.32| 0.107022222
52 2645 1000 900| 0.34026465 105.8] 0.117555556
53 1894 700 630| 0.33262936 75.76] 0.120253968
54 7161 2644 2379.6] 0.33229996| 286.44| 0.120373172
55 4066 1500 1350| 0.33202164| 162.64| 0.120474074
56 4366 1475 1327.5| 0.30405405( 174.64| 0.131555556
57 3145 1000 900| 0.28616852 125.8| 0.139777778
58 3754 1187 1068.3| 0.28457645( 150.16| 0.140559768
59 4033 1250 1125] 0.27894867| 161.32| 0.143395556
60 1993 600 540| 0.27094832 79.72| 0.14762963
61 2222 600 540| 0.2430243 88.88| 0.164592593
62 3797 1000 900| 0.23702923| 151.88| 0.168755556
63 5116 1331 1197.9| 0.23414777| 204.64| 0.17083229
64 8932 2250 2025| 0.22671294| 357.28| 0.176434568
65 8756 2200 1980| 0.22613065| 350.24| 0.176888889
66 2411 600 540| 0.22397345 96.44| 0.178592593
67 9080 2200 1980 0.21806167 363.2| 0.183434343
68 4181 1000 900| 0.21525951 167.24| 0.185822222
69 4840 1000 900| 0.18595041 193.6] 0.215111111
70 4852 1000 900| 0.18549052| 194.08| 0.215644444
71 5458 1080 972| 0.17808721| 218.32| 0.224609053
72 6330 1236 1112.4] 0.1757346 253.2| 0.227615965
73 5585 1056 950.4] 0.1701701 223.4| 0.235058923
74 5649 1000 900| 0.15932023| 225.96| 0.251066667
75 7214 1155 1039.5| 0.14409482| 288.56| 0.277594998
76 3911 600 540| 0.1380721 156.44| 0.289703704
77 7953 1200 1080| 0.13579781| 318.12| 0.294555556
78 4000 600 540 0.135 160| 0.296296296
79 9746 1461 1314.9] 0.13491689( 389.84| 0.29647882
80 4254 600 540| 0.12693935| 170.16| 0.315111111
81 4258 600 540| 0.1268201 170.32] 0.315407407
82 11650 1500 1350| 0.11587983 466 0.345185185
83 16756 2080 1872| 0.11172117| 670.24] 0.358034188
84 5037 600 540| 0.10720667| 201.48| 0.373111111
85 10852 1250 1125] 0.10366753| 434.08] 0.385848889
86 10133 1165 1048.5| 0.1034738| 405.32| 0.386571292
87 12718 1410 1269]| 0.09977984( 508.72| 0.400882585
88 11472 1224 1101.6] 0.0960251| 458.88| 0.416557734
89 22701 2400 2160| 0.09514999| 908.04| 0.420388889
90 5610 560 504| 0.08983957 224.4| 0.445238095
91 10437 1040 936| 0.08968094| 417.48| 0.446025641
92 7112 700 630| 0.08858268| 284.48| 0.451555556
93 12301 1200 1080| 0.08779774| 492.04| 0.455592593
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94 15600 1500 1350| 0.08653846 624| 0.462222222

95 12686 1200 1080| 0.08513322( 507.44| 0.469851852

96 10770 1000 900| 0.08356546 430.8] 0.478666667

97 13918 1265 1138.5] 0.08180055| 556.72| 0.488994291

98 8978 800 720| 0.08019603| 359.12| 0.498777778

99 18396 1598 1438.2| 0.07818004| 735.84| 0.511639549
100 17097 1398 1258.2| 0.07359186( 683.88| 0.543538388
101 7505 600 540| 0.07195203 300.2| 0.555925926
102 12626 1000 900| 0.07128148| 505.04| 0.561155556
103 13422 1000 900| 0.06705409| 536.88| 0.596533333
104 13635 1000 900| 0.0660066 545.4 0.606
105 14821 1083 974.7] 0.06576479| 592.84| 0.608228173
106 20824 1464 1317.6] 0.06327315| 832.96| 0.632179721
107 14360 1000 900| 0.06267409 574.4| 0.638222222
108 14423 1000 900| 0.06240033| 576.92| 0.641022222
109 20436 1380 1242 0.0607751| 817.44| 0.658164251
110 9270 600 540| 0.05825243 370.8] 0.686666667
111 43680 2800 2520| 0.05769231 1747.2] 0.693333333
112 21872 1400 1260 0.0576079| 874.88| 0.694349206
113 9493 600 540| 0.05688402| 379.72| 0.703185185
114 22384 1380 1242 0.05548606| 895.36| 0.720901771
115 9886 600 540| 0.0546227| 395.44| 0.732296296
116 20396 1215 1093.5| 0.05361345( 815.84| 0.74608139
117 16867 1000 900| 0.05335863| 674.68| 0.7495644444
118 9973 560 504| 0.05053645| 398.92| 0.791507937
119 20048 1094 984.6] 0.04911213| 801.92| 0.814462726
120 11128 600 540| 0.04852624| 445.12| 0.824296296
121 11408 600 540| 0.0473352| 456.32| 0.845037037
122 19857 1000 900| 0.04532407| 794.28| 0.882533333
123 20523 1000 900| 0.04385324| 820.92| 0.912133333
124 21927 1000 900| 0.04104529| 877.08| 0.974533333
125 22455 1000 900| 0.04008016 898.2 0.998
126 15778 700 630| 0.03992902| 631.12| 1.001777778
127 27336 1200 1080| 0.03950834| 1093.44| 1.012444444
128 20432 870 783| 0.03832224| 817.28| 1.043780332
129 24130 1000 900| 0.03729797 965.2| 1.072444444
130 24238 1000 900| 0.03713178| 969.52| 1.077244444
131 13811 557.5 501.75| 0.03632974| 552.44| 1.101026408
132 12569 500 450| 0.03580237| 502.76| 1.117244444
133 32337 1277 1149.3| 0.03554133| 1293.48| 1.125450274
134 15272 600 540| 0.03535883| 610.88| 1.131259259
135 25748 1000 900| 0.03495417| 1029.92| 1.144355556
136 57245 2200 1980| 0.03458817| 2289.8| 1.156464646
137 26590 1000 900| 0.03384731 1063.6| 1.181777778
138 26880 1000 900| 0.03348214| 1075.2| 1.194666667
139 27762 1000 900| 0.03241841| 1110.48| 1.233866667
140 31495 1125 1012.5| 0.03214796( 1259.8| 1.244246914
141 21059 700 630| 0.02991595| 842.36| 1.337079365
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142 30740 1000 900| 0.02927781 1229.6| 1.366222222
143 19739 600 540| 0.02735701| 789.56| 1.462148148
144 19901 600 540| 0.02713431| 796.04| 1.474148148
145 18521 550 495]| 0.02672642| 740.84| 1.496646465
146 26648 750 675| 0.02533023| 1065.92| 1.579140741
147 36260 1000 900| 0.02482074| 1450.4| 1.611555556
148 55194 1500 1350 0.02445918| 2207.76| 1.635377778
149 38838 1000 900| 0.02317318| 1553.52| 1.726133333
150 40445 1000 900| 0.02225244| 1617.8| 1.797555556
151 44236 1000 900| 0.02034542| 1769.44| 1.966044444
152 26641 600 540| 0.02026951| 1065.64| 1.973407407
153 46548 1000 900| 0.01533488| 1861.92 2.0688
154 28613 600 540| 0.01887254| 1144.52| 2.119481481
155 23846 500 450| 0.01887109| 953.84| 2.119644444
156 26572 500 450| 0.01693512| 1062.88| 2.361955556
157 54663 1000 900| 0.01646452| 2186.52| 2.429466667
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Appendix -D

PVSYST 7.0.12

16/10/20

Project :
Geographical Site
Situation

Time defined as

Meteo data:

New Project
Ahmedabad_1_GJ

Latitude
Legal Time
Albedo

Ahmedabad_1_GJ

Grid-Connected System: Simulation parameters

Country
22.93°N Longitude
Time zone UT+5.5 Altitude
0.20

India

72.66° E
58 m

Meteonorm 7.3 (1981-2010) - Synthetic

Simulation variant :

New simulation variant

Simulation date

03/10/20 19h10

Simulation parameters
Collector Plane Orientation

Models used

Horizon
Near Shadings

User's needs :

System type
Tilt

Transposition

Free Horizon

No Shadings

Unlimited load (grid)

No 3D scene defined, no shadings

30° Azimuth
Perez Diffuse
Circumsolar

00
Perez, Meteonorm
separate

PV Array Characteristics

PV module Si-poly Model Eldora VSP.60.260.05_U
Original PVsyst database Manufacturer Vikram Solar
Number of PV modules In series 8 modules In parallel 1 strings
Total number of PV modules nb. modules 8 Unit Nom. Power 260 Wp
Array global power Nominal (STC) 2080 Wp At operating cond. 1880 Wp (50°C)
Array operating characteristics (50°C) Umpp 222V Impp 85A
Total area Module area 13.0 m?
Inverter Model Growatt 2000TL-US
Original PVsyst database Manufacturer Growatt New Energy
Characteristics Unit Nom. Power 2.00 kWac Oper. Voltage 120-450 V
Inverter pack Total power 2.0 kWac Pnom ratio 1.04
Nb. of inverters 1 units
Total Total power 2 kWac Pnom ratio 1.04
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 441 mQ Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 2.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.998 0.981 0.948 0.862 0.776 0.636 0.403 0.000
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Project :
Simulation variant :

Grid-Connected System: Main results

New Project
New simulation variant

Main system parameters

System type

No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 8 Pnom total 2080 Wp
Inverter Model Growatt 2000TL-US Pnom 2000 W ac

User's needs

Unlimited load (grid)

Main simulation results
System Production

Produced Energy
Performance Ratio PR

3433 kWh/year
79.84 %

Specific prod.

1650 kWh/kWplyear

Performance Ratio PR

Energy

T T T T T T T
i PR: Performance Ratio (Yf/Yr): 0,798

0.97 kWh/kWp/day
0.18 kWh/kWp/day
4.52 KWhikWp/day

Performance Ratio PR

Aug

Sep

New simulation variant
Balances and main results

Qct

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m?2 kWh/m2 °C kWh/m2 kWh/m?2 kwh kWh ratio
January 139.2 41.1 19.37 193.4 189.9 343.5 333.2 0.829
February 151.1 41.9 22.48 190.2 187.0 329.9 320.0 0.809
March 192.1 64.1 28.07 213.2 208.7 360.1 348.4 0.786
April 202.0 76.4 31.64 198.8 193.7 331.8 320.2 0.774
May 212.0 91.6 33.47 189.6 183.8 316.7 304.3 0.771
June 172.4 105.2 31.64 150.8 145.8 259.3 247.3 0.788
July 126.7 89.0 29.30 112.8 108.8 197.5 185.8 0.792
August 125.4 88.0 28.21 118.1 114.3 207.6 196.1 0.798
September 149.2 80.0 28.97 153.6 149.4 265.8 255.1 0.799
October 159.6 69.0 28.45 187.1 183.0 321.0 310.0 0.797
November 136.1 49.4 24.11 179.5 176.5 313.4 303.1 0.812
December 128.5 42.6 20.77 180.3 177.6 319.5 309.5 0.825
Year 1894.4 838.3 27.23 2067.4 2018.5 3566.2 3433.0 0.798
Legends: GlobHor Global horizontal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio
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Grid-Connected System: Special graphs

Project : New Project

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp

PV Array Nb. of modules 8 Pnom total 2080 Wp

Inverter Model Growatt 2000TL-US Pnom 2000 W ac

User's needs Unlimited load (grid)

Daily Input/Output diagram
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- ° Values from 01/01 to 31/12
12—
§ i
s 10
. i
o 8 |
Q
8 6
3 | od&b‘ﬂo _
- ]
5 4 #° -
g} ~ ]
00
2F o —
- ° 0° .
0 1 | 1 I 1 I 1 | 1 I | I 1 I 1
0 1 2 3 4 5 6 7 8
Global incident in coll. plane [kWh/m?/day]
System Output Power Distribution
120 1 I 1 I 1 | 1 | T I T 1 T T

= Values from 01/01 to 31/12 .
100

80

60

40

Energy injected into grid [kWh / Bin]

20

0 200 400 600 800 1000 1200 1400 1600 1800
Power injected into grid [W]

PVsyst Evaluation mode 200




PVSYST 7.0.12 16/10/20 Page 4/4

Grid-Connected System: Loss diagram

Project : New Project
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 8 Pnom total 2080 Wp
Inverter Model Growatt 2000TL-US Pnom 2000 W ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

1894 kWh/m? Global horizontal irradiation
+9.1% Global incident in coll. plane
-2.36% IAM factor on global
2018 kWh/m? * 13 m? coll. Effective irradiation on collectors
efficiency at STC = 15.96% PV conversion
4193 kWh Array nominal energy (at STC effic.)
Y -0.38% PV loss due to irradiance level

PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings

Ohmic wiring loss

3566 kWh Array virtual energy at MPP
Inverter Loss during operation (efficiency)

0.00% Inverter Loss over nominal inv. power
%0.00% Inverter Loss due to max. input current
0.00% Inverter Loss over nominal inv. voltage
-0.01% Inverter Loss due to power threshold
0.00% Inverter Loss due to voltage threshold
N-0.07% Night consumption

3433 kWh Available Energy at Inverter Output

3433 kWh Energy injected into grid

PVsyst Evaluation mode 20 1
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16/10/20

Project :
Geographical Site
Situation

Time defined as

Meteo data:

New Project
Ahmedabad_1_GJ

Latitude
Legal Time
Albedo

Ahmedabad_1_GJ

Grid-Connected System: Simulation parameters

Country
22.93°N Longitude
Time zone UT+5.5 Altitude
0.20

India

72.66° E
58 m

Meteonorm 7.3 (1981-2010) - Synthetic

Simulation variant :

New simulation variant

Simulation date

03/10/20 19h11

Simulation parameters
Collector Plane Orientation

Models used

Horizon
Near Shadings

User's needs :

System type
Tilt

Transposition

Free Horizon

No Shadings

Unlimited load (grid)

No 3D scene defined, no shadings

30° Azimuth
Perez Diffuse
Circumsolar

00
Perez, Meteonorm
separate

PV Array Characteristics

PV module Si-poly Model Eldora VSP.60.260.05_U
Original PVsyst database Manufacturer Vikram Solar
Number of PV modules In series 12 modules In parallel 1 strings
Total number of PV modules nb. modules 12 Unit Nom. Power 260 Wp
Array global power Nominal (STC) 3120 Wp At operating cond. 2819 Wp (50°C)
Array operating characteristics (50°C) Umpp 334V Impp 85A
Total area Module area 19.5 m?
Inverter Model Growatt 3000HF
Original PVsyst database Manufacturer Growatt New Energy
Characteristics Unit Nom. Power 3.00 kWac Oper. Voltage 120-600 V
Inverter pack Total power 3.0 kWac Pnom ratio 1.04
Nb. of inverters 1 units
Total Total power 3 kWac Pnom ratio 1.04
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 662 mQ Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 2.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.998 0.981 0.948 0.862 0.776 0.636 0.403 0.000
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Project :
Simulation variant :

Grid-Connected System: Main results

New Project
New simulation variant

Main system parameters

User's needs

System type

No 3D scene defined, no shadings

Unlimited load (grid)

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 12 Pnom total 3120 Wp
Inverter Model Growatt 3000HF Pnom 3000 W ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

5.13 MWh/year
79.47 %

Specific prod.

1643 kWh/kWplyear

N, i
Nor pr

Energy

Performance Ratio PR

0.97 kWh/kWp/day
0.2 kWh/kWp/day
4.5 kWh/kWplday

Performance Ratio PR

New simulation variant
Balances and main results

T T T
i PR: Performance Ratio (Yf/Yr): 0,795

Qct

Aug

Sep

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m?2 kWh/m2 °C kWh/m2 kWh/m?2 MWh MWh ratio
January 139.2 41.1 19.37 193.4 189.9 0.515 0.495 0.820
February 151.1 41.9 22.48 190.2 187.0 0.495 0.475 0.800
March 192.1 64.1 28.07 213.2 208.7 0.540 0.518 0.779
April 202.0 76.4 31.64 198.8 193.7 0.498 0.477 0.769
May 212.0 91.6 33.47 189.6 183.8 0.475 0.455 0.769
June 172.4 105.2 31.64 150.8 145.8 0.389 0.372 0.791
July 126.7 89.0 29.30 112.8 108.8 0.296 0.282 0.802
August 125.4 88.0 28.21 118.1 114.3 0.311 0.297 0.806
September 149.2 80.0 28.97 153.6 149.4 0.399 0.382 0.797
October 159.6 69.0 28.45 187.1 183.0 0.481 0.462 0.791
November 136.1 49.4 24.11 179.5 176.5 0.470 0.451 0.805
December 128.5 42.6 20.77 180.3 177.6 0.479 0.460 0.817
Year 1894.4 838.3 27.23 2067.4 2018.5 5.349 5.126 0.795
Legends: GlobHor Global horizontal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio
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User's needs

Unlimited load (grid)

PVSYST 7.0.12 16/10/20 Page 3/4
Grid-Connected System: Special graphs

Project : New Project

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp

PV Array Nb. of modules 12 Pnom total 3120 Wp

Inverter Model Growatt 3000HF Pnom 3000 W ac

20

Daily Input/Output diagram
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Grid-Connected System: Loss diagram

Project : New Project
Simulation variant : New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Inverter

User's needs

System type No 3D scene defined, no shadings

tilt  30° azimuth 0°
Model Eldora VSP.60.260.05_U Pnom 260 Wp
Nb. of modules 12 Pnom total 3120 Wp
Model Growatt 3000HF Pnom 3000 W ac

Unlimited load (grid)

Loss diagram over the whole year

1894 kWh/m?
+9.1%
-2.36%
2018 KWh/m? * 20 m2 coll.
efficiency at STC = 15.96%
6.29 MWh
Y -0.38%
5.35 MWh
70.00%
170.00%
0.00%
-0.01%
%0.00%
%-0.04%
5.13 MWh
5.13 MWh

Global horizontal irradiation
Global incident in coll. plane

IAM factor on global

Effective irradiation 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
Night consumption

Available Energy at Inverter Output
Energy injected into grid

PVsyst Evaluation mode
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16/10/20

Project :
Geographical Site
Situation

Time defined as

Meteo data:

New Project
Ahmedabad_1_GJ

Latitude
Legal Time
Albedo

Ahmedabad_1_GJ

Grid-Connected System: Simulation parameters

Country
22.93°N Longitude
Time zone UT+5.5 Altitude
0.20

India

72.66° E
58 m

Meteonorm 7.3 (1981-2010) - Synthetic

Simulation variant :

New simulation variant

Simulation date

03/10/20 19h12

Simulation parameters
Collector Plane Orientation

Models used

Horizon
Near Shadings

User's needs :

System type
Tilt

Transposition

Free Horizon

No Shadings

Unlimited load (grid)

No 3D scene defined, no shadings

30° Azimuth
Perez Diffuse
Circumsolar

00
Perez, Meteonorm
separate

PV Array Characteristics

PV module Si-poly Model Eldora VSP.60.260.05_U
Original PVsyst database Manufacturer Vikram Solar
Number of PV modules In series 15 modules In parallel 1 strings
Total number of PV modules nb. modules 15 Unit Nom. Power 260 Wp
Array global power Nominal (STC) 3900 Wp At operating cond. 3524 Wp (50°C)
Array operating characteristics (50°C) Umpp 417V Impp 85A
Total area Module area 24.4 m?
Inverter Model Growatt 4000UE
Original PVsyst database Manufacturer Growatt New Energy
Characteristics Unit Nom. Power 4.00 kWac Oper. Voltage 200-800 V
Inverter pack Total power 4.0 kWac Pnom ratio 0.98
Nb. of inverters 1 units
Total Total power 4 kWac Pnom ratio 0.98
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 827 mQ Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 2.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.998 0.981 0.948 0.862 0.776 0.636 0.403 0.000
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Project :
Simulation variant :

Grid-Connected System: Main results

New Project
New simulation variant

Main system parameters

User's needs

System type

No 3D scene defined, no shadings

Unlimited load (grid)

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 15 Pnom total 3900 Wp
Inverter Model Growatt 4000UE Pnom 4000 W ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

6.49 MWh/year
80.52 %

Specific prod.

1665 kWh/kWplyear

N, i
Nor pr

Energy

Performance Ratio PR

0.97 kWh/kWp/day
0.14 kWh/kWp/day
4.56 kWh/kWp/day

Performance Ratio PR

New simulation variant
Balances and main results

T T T
i PR: Performance Ratio (Yf/Yr): 0,805

Qct

Aug

Sep

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m?2 kWh/m2 °C kWh/m2 kWh/m?2 MWh MWh ratio
January 139.2 41.1 19.37 193.4 189.9 0.644 0.628 0.832
February 151.1 41.9 22.48 190.2 187.0 0.619 0.602 0.812
March 192.1 64.1 28.07 213.2 208.7 0.675 0.657 0.790
April 202.0 76.4 31.64 198.8 193.7 0.622 0.605 0.780
May 212.0 91.6 33.47 189.6 183.8 0.594 0.576 0.779
June 172.4 105.2 31.64 150.8 145.8 0.486 0.470 0.800
July 126.7 89.0 29.30 112.8 108.8 0.370 0.355 0.808
August 125.4 88.0 28.21 118.1 114.3 0.389 0.374 0.813
September 149.2 80.0 28.97 153.6 149.4 0.498 0.483 0.807
October 159.6 69.0 28.45 187.1 183.0 0.602 0.586 0.803
November 136.1 49.4 24.11 179.5 176.5 0.588 0.572 0.817
December 128.5 42.6 20.77 180.3 177.6 0.599 0.583 0.830
Year 1894.4 838.3 27.23 2067.4 2018.5 6.687 6.492 0.805
Legends: GlobHor Global horizontal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio

PVsyst Evaluation mode

207




PVSYST 7.0.12 16/10/20 Page 3/4

Grid-Connected System: Special graphs

Project : New Project
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 15 Pnom total 3900 Wp
Inverter Model Growatt 4000UE Pnom 4000 W ac
User's needs Unlimited load (grid)

Daily Input/Output diagram
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Project :
Simulation variant :

Grid-Connected System: Loss diagram

New Project
New simulation variant

Main system parameters
PV Field Orientation

PV modules

PV Array

Inverter

User's needs

System type

tilt

Model

Nb. of modules
Model

Unlimited load (grid)

No 3D scene defined, no shadings

30° azimuth
Eldora VSP.60.260.05_U  Pnom
15 Pnom total
Growatt 4000UE Pnom

0°
260 Wp
3900 Wp
4000 W ac

Loss diagram over the whole year

1894 kWh/m?
+9.1%
-2.36%
2018 KWh/m? * 24 m2 coll.
efficiency at STC = 15.96%
7.86 MWh
Y -0.38%
6.69 MWh
M 0.00%
N 0.00%
N 0.00%
M-0.01%
% 0.00%
-0.03%
6.49 MWh
6.49 MWh

—

Global horizontal irradiation
Global incident in coll. plane

IAM factor on global

Effective irradiation 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
Night consumption

Available Energy at Inverter Output

Energy injected into grid

PVsyst Evaluation mode
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Project :
Geographical Site
Situation

Time defined as

Meteo data:

Grid-Connected System: Simulation parameters

New Project
Ahmedabad_1_GJ

Latitude

Legal Time

Albedo
Ahmedabad_1_GJ

Country
22.93°N Longitude
Time zone UT+5.5 Altitude
0.20

India

72.66° E
58 m

Meteonorm 7.3 (1981-2010) - Synthetic

Simulation variant :

New simulation variant

Simulation date

03/10/20 19h10

Simulation parameters

Models used

Horizon
Near Shadings

User's needs :

Collector Plane Orientation

System type
Tilt

Transposition

Free Horizon
No Shadings
Unlimited load (grid)

No 3D scene defined, no shadings

30° Azimuth
Perez Diffuse
Circumsolar

00
Perez, Meteonorm
separate

PV Array Characteristics

PV module Si-poly Model Eldora VSP.60.260.05_U
Original PVsyst database Manufacturer Vikram Solar
Number of PV modules In series 8 modules In parallel 1 strings
Total number of PV modules nb. modules 8 Unit Nom. Power 260 Wp
Array global power Nominal (STC) 2080 Wp At operating cond. 1880 Wp (50°C)
Array operating characteristics (50°C) Umpp 222V Impp 85A
Total area Module area 13.0 m?
Inverter Model Growatt 2000TL-US
Original PVsyst database Manufacturer Growatt New Energy
Characteristics Unit Nom. Power 2.00 kWac Oper. Voltage 120-450 V
Inverter pack Total power 2.0 kWac Pnom ratio 1.04
Nb. of inverters 1 units
Total Total power 2 kWac Pnom ratio 1.04
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/m2K Uv (wind) 0.0 W/m2K / m/s
Wiring Ohmic Loss Global array res. 441 mQ Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 2.0 % at MPP
Strings Mismatch loss Loss Fraction 0.10 %
Incidence effect (IAM): Fresnel smooth glass, n = 1.526
0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.998 0.981 0.948 0.862 0.776 0.636 0.403 0.000
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Project :
Simulation variant :

Grid-Connected System: Main results

New Project
New simulation variant

Main system parameters

System type

No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 8 Pnom total 2080 Wp
Inverter Model Growatt 2000TL-US Pnom 2000 W ac

User's needs

Unlimited load (grid)

Main simulation results
System Production

Produced Energy
Performance Ratio PR

3433 kWh/year
79.84 %

Specific prod.

1650 kWh/kWplyear

Performance Ratio PR

Energy

T T T T T T T
i PR: Performance Ratio (Yf/Yr): 0,798

0.97 kWh/kWp/day
0.18 kWh/kWp/day
4.52 KWhikWp/day

Performance Ratio PR

Aug

Sep

New simulation variant
Balances and main results

Qct

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m?2 kWh/m2 °C kWh/m2 kWh/m?2 kwh kWh ratio
January 139.2 41.1 19.37 193.4 189.9 343.5 333.2 0.829
February 151.1 41.9 22.48 190.2 187.0 329.9 320.0 0.809
March 192.1 64.1 28.07 213.2 208.7 360.1 348.4 0.786
April 202.0 76.4 31.64 198.8 193.7 331.8 320.2 0.774
May 212.0 91.6 33.47 189.6 183.8 316.7 304.3 0.771
June 172.4 105.2 31.64 150.8 145.8 259.3 247.3 0.788
July 126.7 89.0 29.30 112.8 108.8 197.5 185.8 0.792
August 125.4 88.0 28.21 118.1 114.3 207.6 196.1 0.798
September 149.2 80.0 28.97 153.6 149.4 265.8 255.1 0.799
October 159.6 69.0 28.45 187.1 183.0 321.0 310.0 0.797
November 136.1 49.4 24.11 179.5 176.5 313.4 303.1 0.812
December 128.5 42.6 20.77 180.3 177.6 319.5 309.5 0.825
Year 1894.4 838.3 27.23 2067.4 2018.5 3566.2 3433.0 0.798
Legends: GlobHor Global horizontal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio

PVsyst Evaluation mode
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Grid-Connected System: Special graphs

Project : New Project

Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp

PV Array Nb. of modules 8 Pnom total 2080 Wp

Inverter Model Growatt 2000TL-US Pnom 2000 W ac

User's needs Unlimited load (grid)

Daily Input/Output diagram
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Grid-Connected System: Loss diagram

Project : New Project
Simulation variant : New simulation variant

Main system parameters System type No 3D scene defined, no shadings

PV Field Orientation tilt  30° azimuth 0°

PV modules Model Eldora VSP.60.260.05_U Pnom 260 Wp
PV Array Nb. of modules 8 Pnom total 2080 Wp
Inverter Model Growatt 2000TL-US Pnom 2000 W ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

1894 kWh/m? Global horizontal irradiation
+9.1% Global incident in coll. plane
-2.36% IAM factor on global
2018 kWh/m? * 13 m? coll. Effective irradiation on collectors
efficiency at STC = 15.96% PV conversion
4193 kWh Array nominal energy (at STC effic.)
Y -0.38% PV loss due to irradiance level

PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings

Ohmic wiring loss

3566 kWh Array virtual energy at MPP
Inverter Loss during operation (efficiency)

0.00% Inverter Loss over nominal inv. power
%0.00% Inverter Loss due to max. input current
0.00% Inverter Loss over nominal inv. voltage
-0.01% Inverter Loss due to power threshold
0.00% Inverter Loss due to voltage threshold
N-0.07% Night consumption

3433 kWh Available Energy at Inverter Output

3433 kWh Energy injected into grid
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