ANEXO 1. Recopilacién de los resultados de las ubicaciones.

En este anexo se muestran los resultados de todas las ubicaciones. La irradiacion se muestra en

unidades de “kWh/m?/(mes,trimestre o afio)”, la temperatura en “eC” y el viento en “m/s”.

Al1.1 Ampara, SriLanka

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2

Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m
2015 1790.4 27.1 34 2108.0 26.8 2.0 1530.4 26.8 34
g 2014  1775.8 27.5 3.6 2099.5 26.8 2.1 1561.5 27.3 3.6
E 2013  1761.3 27.1 3.6 20734  26.7 2.2 1559.3 26.9 3.6
E 2012  1857.7 27.2 3.5 21469  26.7 2.2 1619.1 27.0 3.5
E 2011  1812.9 26.9 34 2058.2  26.5 2.3 1501.4 26.7 3.5
2010 17974 27.1 33 2079.7  26.8 2.3 1548.7 26.9 3.4
. 1T 424.9 24.6 3.5 518.7 25.1 2.7 396.2 25.7 3.5
% é 2T 496.2 26.5 3.0 587.0 27.8 1.9 361.1 27.8 3.3
§ E 3T 500.8 26.6 3.6 583.1 28.6 2.1 322.9 27.9 4.0
" 47 375.4 25.1 3.0 444.5 25.5 2.1 280.6 26.2 3.2
ene 120.0 25.2 4.2 149.2 24.4 3.1 140.2 249 4.1
feb 130.5 25.8 3.8 171.9 24.9 2.7 152.8 25.5 3.5
mar 174.4 27.0 3.0 197.6 25.9 2.2 169.0 26.7 2.9
abr 168.6 27.9 23 200.5 26.7 1.7 137.8 27.7 23
5 may 170.6 28.1 33 193.0 27.9 1.9 123.7 27.9 3.3
E jun 157.0 28.0 4.0 193.6 28.8 2.2 128.1 27.8 4.4
% jul 166.6 28.1 4.2 195.7 29.0 2.2 126.1 27.9 4.4
§ ago 170.1 28.2 3.8 194.8 28.8 2.1 129.4 28.1 4.0
i} sep 164.1 28.0 3.5 192.6 28.0 1.9 131.4 27.9 3.6
oct 153.4 27.4 2.7 173.3 26.6 1.7 122.3 27.2 2.8
nov 118.5 26.4 2.9 146.5 25.2 2.0 112.9 26.1 2.9
dic 103.5 25.7 3.8 124.7 24.6 2.6 110.9 25.4 3.8

Tabla A 1 Recopilacion de resultados de la ubicacién de Ampara.
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Al.2 Antsiranana, Madagascar

NASA POWER PVGis-SARAH PVGis-CMSAF Renewables.ninja-
MERRA-2

Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m
2015 2116.7 26.2 7.0 22255 25.5 4.0 2357.5 255 4.0 1907.2 26.0 6.9
g 2014 2084.2 26.1 6.8 22125 25.4 4.0 2355.6 25.4 4.0 1898.8 26.0 6.7
E 2013 2167.3 26.1 7.0 22815 253 43 2406.1 25.3 43 1909.3 26.0 7.0
E 2012 2083.3 25.8 6.7 2200.0 25.1 4.2 2324.8 25.1 4.2 1863.7 25.6 6.7
E 2011 2108.1 26.0 6.4 22317 25.2 43 2335.2 25.2 43 1923.0 25.9 6.3
2010 21413 26.3 7.2 2279.2 255 4.8 23715 255 4.8 19415 26.1 7.1
. 1T 505.1 27.1 4.9 551.2 25.7 2.9 551.2 25.7 29 410.1 26.9 4.9
% § 2T 472.0 26.3 7.2 520.2 25.5 4.7 520.2 25.5 4.7 453.1 26.0 7.2
é g 3T 523.7 243 8.9 565.7 24.1 5.6 565.7 24.1 5.6 507.2 24.1 8.8
" 4T 616.0 26.6 6.3 644.5 26.1 4.0 644.5 26.1 4.0 572.1 26.6 6.3
ene 169.9 27.1 5.2 177.2 256 31 177.2 256 31 1419 27.0 5.2
feb 158.4 27.1 4.4 183.6 25.6 25 183.6 25.6 25 130.8 26.9 4.4
mar 1769 27.1 5.0 1904 26.0 31 1904 26.0 31 137.5 26.9 5.0
abr 168.6 27.2 6.1 188.2 26.2 4.0 188.2 26.2 4.0 155.6 27.0 6.1
g may 160.3 26.4 7.7 173.6 25.7 4.9 173.6 25.7 4.9 152.2  26.2 7.5
E jun 143.0 253 8.0 158.4 24.5 5.1 158.4 245 5.1 145.3 24.9 8.0
% jul 157.4 243 8.6 165.9 23.9 5.3 165.9 23.9 5.3 1514 24.0 8.4
§ ago 174.6 24.1 9.1 188.1 24.0 5.6 188.1 24.0 5.6 167.8 24.0 8.9
; sep 191.8 24.6 9.2 211.7 244 5.7 211.7 244 5.7 188.0 24.4 9.0
oct 213.6 25.7 7.9 226.1 25.4 5.1 226.1 25.4 5.1 198.8 25.6 7.8
nov 206.2 26.7 6.7 220.6 26.4 4.3 220.6 26.4 4.3 1954 26.6 6.6
dic 196.2 27.5 4.4 1979 26.5 2.7 197.9 26.5 2.7 177.9 27.5 4.4

Tabla A 2 Recopilacion de resultados de la ubicacidn de Antsiranana.
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A1.3 Asmara, Eritrea

NASA POWER PVGis-SARAH PVGis-CMSAF Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m  WS10m Gi T2m WS10m Gi T2m WS10m
2015 22346 223 3.7 22240 16.0 2.3 2302.9 16.0 2.3 1987.0 23.7 3.6
g 2014 21712 21.6 34 21781  15.2 2.2 2232.0 15.2 2.2 1956.7 23.1 34
E 2013 2204.7 223 3.7 22060 153 24 2302.0 15.3 24 1955.8 23.7 3.6
E 2012 2273.1 224 3.9 22436 15.6 24 2282.0 15.6 24 1949.1 23.9 3.7
E 2011 23085 22.2 3.8 22213 151 24 2256.7 15.1 24 19415 236 3.7
2010 2270.0 22.0 3.6 2176.5 15.2 24 22142 15.2 24 1893.3 235 3.6
iy 554.4 20.9 3.7 577.9 16.5 1.9 587.4 16.5 1.9 525.9 21.8 34
% g 2T 624.5 25.2 3.6 610.7 16.6 2.9 629.4 16.6 2.9 547.9 26.5 34
é g 3T 537.4 220 4.0 524.6 14.6 2.7 549.8 14.6 2.7 424.8 243 4.3
" 4T 527.4 204 3.5 538.5 14.1 1.8 543.0 14.1 1.8 488.0 21.8 33
ene 1721 194 35 173.5 15.6 1.8 176.0 15.6 1.8 158.4 20.3 33
feb 172.7 20.8 3.8 201.2 16.7 1.9 202.3 16.7 1.9 180.2 21.7 3.5
mar  209.5 22.7 3.8 203.2 17.2 2.0 209.1 17.2 2.0 187.3 233 3.5
abr 213.2 247 3.5 208.7 17.6 2.5 2129 17.6 2.5 193.2 25.5 33
5 may 216.3 25.7 3.2 209.2 16.6 3.0 2134 16.6 3.0 184.9 26.9 3.0
E jun 1949 25.1 4.0 192.8 15.5 3.2 203.1 15.5 3.2 169.9 27.0 4.1
% jul 1819 22.2 5.2 163.3 14.7 3.1 173.2 147 3.1 142.3 24.6 5.6
E ago 164.7 21.4 4.0 160.1 14.5 2.7 170.8 145 2.7 128.2 23.7 4.4
i} sep 1909 225 2.9 201.2 14.5 24 205.9 145 24 154.4 24.5 3.0
oct 193.1 21.6 3.6 199.7 13.9 2.0 199.8 13.9 2.0 172.9 23.3 34
nov 169.3 20.6 33 172.9 13.9 1.8 1759 13.9 1.8 160.5 21.9 3.2
dic 165.0 18.9 3.5 165.9 14.5 1.7 167.2 145 1.7 154.6 20.1 33

Tabla A 3 Recopilacion de resultados de la ubicaciéon de Asmara.
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Al.4 Bangkok, Thailandia

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2

Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1930.8 28.4 3.1 1985.4 28.3 3.0 1603.5 28.5 3.2

g‘ 2014 1938.3 28.0 3.1 1985.4 27.8 3.0 1573.1  28.2 3.2
E 2013 1838.6 27.7 3.0 1901.2 28.0 2.8 15495  27.9 3.1
E 2012 1937.0 28.3 2.8 1888.9 28.2 2.7 1488.0 28.4 3.0
% 2011 19429 26.9 3.1 18425 275 3.0 1511.1  27.1 33
2010 2003.4 28.0 3.0 1908.7 28.5 3.1 1485.5  28.2 3.1
y 505.0 28.0 3.0 523.1 27.8 3.0 436.0 28.2 3.2
% E 2T 523.1 29.8 3.2 542.4 29.5 3.2 379.4 29.9 34
§ E 3T 460.5 27.6 3.1 4559 27.8 31 361.1 27.8 33
" 47 443.2 26.2 2.7 4355 27.0 24 389.0 26.3 2.8
ene 160.8 25.8 2.8 158.3 26.4 24 140.2 26.0 2.9
feb 159.8 28.6 3.0 180.2 28.1 3.2 148.1 28.8 3.2
mar  184.4 29.7 34 184.6 28.8 3.5 147.7 29.8 3.5
abr 187.9 30.4 3.1 197.1 29.8 3.2 137.6 30.6 3.2

5 may 182.9 30.0 3.0 186.3 29.9 31 1215 30.2 3.2
E jun 152.4 28.9 3.4 159.0 28.8 3.4 120.3 29.0 3.7
% jul 152.2 28.1 3.5 154.2 28.2 34 121.0 28.3 3.7
5 ago 161.1 27.7 3.2 158.0 27.9 3.1 126.8 27.9 34
i} sep 147.2  27.2 2.8 143.7 27.4 2.6 113.3 27.3 2.9
oct 147.1 26.9 2.2 136.3 27.0 2.2 122.4 27.0 2.3
nov 144.0 26.5 2.6 1454 27.6 2.5 129.3 26.6 2.7
dic 152.1 25.0 3.2 153.8 26.5 2.7 137.3 25.2 33

Tabla A 4 Recopilacion de resultados de la ubicaciéon de Bangkok.
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A1.5 Berlin, Alemania

NASA POWER PVGis-CMSAF PVGis-COSMO PVGis-ERA5 PVGis-SARAH Renewables.ninja- Renewables.ninja-

MERRA-2 SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m
. 2015 9834 10.0 4.8 1166.1 10.5 3.9 1054.0 10.5 3.9 1113.2 10.5 3.9 1122.5 10.5 3.9 1107.1 10.3 4.7 1124.0 10.3 4.7
é 2014 965.2 104 4.4 1117.4 10.7 3.6 1031.8 10.7 3.6 1090.4 10.7 3.6 1081.9 10.7 3.6 1077.2 10.6 4.4 1082.0 10.6 4.4
g 2013 9211 87 4.4 1070.5 9.2 3.7 10236 9.2 3.7 1043.3 9.2 3.7 994.7 9.2 3.7 1079.9 9.0 4.5 1012.2 9.0 4.5
é 2012 11122 8.8 4.6 11425 9.5 3.8 1026.6 9.5 3.8 1081.7 9.5 3.8 1077.0 9.5 3.8 1083.1 9.1 4.6 1064.4 9.1 4.6
§ 2011 1156.7 9.2 4.7 1154.0 10.0 4.2 1045.5 10.0 4.2 1095.0 10.0 4.2 1136.3 10.0 4.2 1117.8 9.4 4.6 1097.8 9.4 4.6
* 2010 1070.7 7.2 4.4 1058.5 8.3 4.2 1003.6 8.3 4.2 1036.2 8.3 4.2 1041.6 83 4.2 1056.5 7.3 4.4 996.5 7.3 4.4
o 1T 137.0 0.3 5.0 152.3 1.6 4.3 154.1 1.6 4.3 156.6 1.6 4.3 145.9 1.6 4.3 153.4 0.5 4.8 147.6 0.5 4.8
% E 2T 4209 13.1 4.3 4713 134 3.7 439.4 134 3.7 4526 134 3.7 4436 134 3.7 455.1 134 4.4 444.8 134 4.4
§ g 3T 3845 179 4.0 418.7 17.9 3.5 368.0 17.9 3.5 392.2 179 3.5 406.0 17.9 35 400.9 183 4.2 395.8 18.3 4.2
S F 47 92.4 4.8 4.8 98.4 5.9 4.1 90.7 5.9 4.1 96.4 5.9 4.1 101.2 5.9 4.1 98.8 4.9 4.7 96.2 4.9 4.7
ene 176  -16 5.3 18.7 0.0 4.5 20.5 0.0 4.5 20.6 0.0 4.5 20.0 0.0 4.5 20.9 -1.6 5.0 17.9 -1.6 5.0
feb 38.2 -1.1 4.9 47.0 0.5 4.2 48.4 0.5 4.2 48.8 0.5 4.2 43.8 0.5 4.3 49.7 -0.7 4.8 44.8 -0.7 4.8
mar 81.2 3.7 4.8 86.7 4.3 4.1 85.2 4.3 4.1 87.3 4.3 4.1 82.0 4.3 4.1 82.8 3.7 4.7 84.9 3.7 4.7
2 abr 120.5 9.0 4.5 136.5 9.6 3.9 129.3 9.6 3.9 1351 9.6 3.9 1289 9.6 3.9 129.2 9.2 4.5 131.7 9.2 4.5
§ may 1419 13.2 4.3 1546 13.6 3.8 1459 13.6 3.8 150.5 13.6 3.8 1445 13.6 3.8 155.0 135 4.4 144.9 13.5 4.4
E jun 158.5 17.0 4.1 180.3 17.0 3.5 164.1 17.0 3.5 167.0 17.0 3.5 170.1 17.0 3.5 170.8 17.4 4.2 168.2 17.4 4.2
% jul 159.1 20.2 4.1 1746 20.1 3.5 154.2 20.1 3.5 161.2 20.1 3.5 166.7 20.1 35 163.0 20.7 4.3 162.1 20.7 4.3
g ago 1344 19.0 3.8 145.0 19.0 33 126.3 19.0 33 138.7 19.0 33 142.2 19.0 33 136.5 194 4.1 137.3 19.4 4.1
& sep 91.0 145 4.2 99.1 146 3.6 875 146 3.6 92.2 146 3.6 97.1 146 3.6 101.4 146 4.3 96.4 14.6 4.3
oct 56.2 9.3 4.3 57.8 10.1 3.7 53.0 10.1 3.7 55.6 10.1 3.7 58.2 10.1 3.7 59.1 9.4 4.4 57.5 9.4 4.4
nov 23.1 4.6 4.5 25.9 5.5 3.9 23.0 5.5 3.9 25.1 5.5 3.9 26.0 5.5 3.9 25.4 4.5 4.6 25.6 4.5 4.6
dic 131 0.7 5.6 14.7 2.2 4.7 14.8 2.2 4.7 15.7 2.2 4.7 17.1 2.2 4.7 143 0.7 5.2 13.2 0.7 5.2

Tabla A 5 Recopilacion de resultados de la ubicacion de Berlin.
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A1.6 Budapest, Hungria

NASA POWER PVGis-CMSAF PVGis-COSMO PVGis-ERA5 PVGis-SARAH Renewables.ninja-MERRA-2  Renewables.ninja-SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m Gi T2m WS10m

2015 12079 11.7 3.6 1200.2 12.0 2.8 1198.1 12.0 2.8 12484 12.0 2.8 1292.8 12.0 2.8 1232.3 11.5 4.7 13139 115 4.7

g 2014 11416 119 35 11295 121 2.7 1126.0 12.1 2.7 12111 121 2.7 1230.5 121 2.7 1184.2 11.6 4.6 12459 11.6 4.6
E 2013 11649 11.1 3.6 1165.2 11.3 2.9 11705 113 2.9 1236.8 11.3 2.9 12259 113 2.9 12140 10.7 4.7 12450 10.7 4.7
g 2012 13954 115 3.7 12949 12.0 3.1 12742 12.0 31 1344.0 12.0 3.1 1368.6 12.0 3.1 1306.3 11.4 4.8 1368.8 114 4.8
g 2011 1376.0 11.0 34 12379 11.0 3.1 12383 11.0 31 1308.2 11.0 31 1335.6 11.0 31 1295.3 10.7 4.5 13189 10.7 4.5
2010 1239.0 9.8 3.6 1104.9 10.1 33 11139 10.1 3.3 1201.0 10.1 33 1190.8 10.1 33 1198.5 9.4 4.7 1166.5 9.4 4.7

o2 1T 184.7 1.6 4.0 175.0 25 3.2 192.3 2.5 3.2 197.5 2.5 3.2 186.2 2.5 3.2 200.1 1.4 5.1 202.3 0.5 4.8
ua_, E 2T 475.0 16.1 3.6 469.5 16.1 3.2 4735 16.1 3.2 495.7 16.1 3.2 498.4 16.1 3.2 473.6 15.9 4.6 493.0 134 4.4
§ g 3T 459.1 215 3.2 4445 20.8 2.9 423.1 20.8 2.9 454.1  20.8 2.9 476.9 20.8 2.9 440.0 21.0 4.3 461.3 183 4.2
* K 47 135.3 5.6 35 121.9 6.2 2.8 121.2 6.2 2.8 1344 6.2 2.8 135.5 6.2 2.8 148.1 5.2 4.6 143.7 4.9 4.7
ene 321 -0.7 3.9 26.8 0.4 3.0 31.1 0.4 3.0 321 0.4 3.0 30.6 0.4 3.0 33.7 -1.0 5.0 345 -1.0 5.0

feb 50.3 -0.3 3.9 50.8 0.9 3.1 57.0 0.9 31 59.1 0.9 3.1 52.4 0.9 3.1 63.1 -0.2 5.0 578 -0.2 5.0

mar 102.3 5.7 4.2 97.4 6.2 34 104.2 6.2 34 106.3 6.2 34 103.2 6.2 34 103.3 5.4 5.2 109.9 5.4 5.2

- abr 137.2 115 3.9 137.2 119 33 1435 119 33 150.7 11.9 33 1447 119 33 140.0 11.4 4.9 1479 114 4.9
‘2 may 163.5 16.4 3.6 156.7 16.2 3.2 157.2 16.2 3.2 165.0 16.2 3.2 1649 16.2 3.2 158.7 16.1 4.7 162.7 16.1 4.7
E jun 1743 204 33 1755 203 3.0 172.8 203 3.0 180.0 20.3 3.0 1889 203 3.0 174.9 20.3 4.4 182.5 203 4.4
% jul 184.6  23.7 3.2 179.1 231 2.9 169.3 23.1 2.9 181.1 231 2.9 190.8 231 2.9 173.2 233 4.3 180.5 23.3 4.3
g ago 165.5 23.1 2.8 160.6 22.2 2.6 151.1 222 2.6 163.1 22.2 2.6 1719 222 2.6 154.8 22.7 4.0 165.5 22.7 4.0
& sep 109.0 175 35 104.8 17.1 3.0 102.6 17.1 3.0 109.8 17.1 3.0 1141 171 3.0 112.0 17.0 4.6 1153 17.0 4.6
oct 72.9 10.8 34 66.5 11.0 2.8 64.3 11.0 2.8 70.0 11.0 2.8 72.8 11.0 2.8 78.7 10.4 4.5 77.1 104 4.5

nov 37.9 5.8 34 34,5 6.4 2.8 35.0 6.4 2.8 40.1 6.4 2.8 39.0 6.4 2.8 43.0 5.4 4.7 40.6 5.4 4.7

dic 24.5 0.1 3.7 20.9 1.2 2.9 21.9 1.2 2.9 24.3 1.2 2.9 23.7 1.2 2.9 26.4 -0.2 4.8 260 -0.2 4.8

Tabla A 6 Recopilacion de resultados de la ubicacidon de Budapest.
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Al.7 Ca Mau, Vietham

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1890.1 27.9 4.5 1946.3 27.2 3.2 1552.8 27.9 4.7

g 2014 1807.8 27.7 4.1 1870.5 26.9 2.9 1514.0 27.8 43
E 2013 1717.3 27.6 4.4 1769.8 27.0 3.2 1412.1  27.7 4.6
E 2012 1734.6 27.6 4.4 1815.6 26.9 3.2 1415.2  27.6 4.8
E 2011 1763.5 27.2 4.7 1790.9 26.7 3.7 14614 273 4.9
2010 1790.2 28.1 4.1 1844.7 273 3.3 1460.5 28.2 43
L 510.2 274 5.0 539.2 26.6 4.0 471.2 27.5 5.2
% § 2T 449.0 293 3.8 4889 28.1 2.7 361.6 29.2 4.1
é g 3T 401.1 274 4.4 425.6 26.9 31 323.2 27.4 4.7
" 47 423.6 26.7 4.2 423.1 263 3.2 342.9 26.8 4.5
ene 153.3 26.0 49 151.0 255 3.9 140.7 26.1 51

feb 162.8 27.3 5.1 187.7 26.5 4.1 164.7 27.5 5.2
mar  194.1 29.0 5.1 200.5 27.9 4.0 165.9 29.1 5.2

abr 174.8 29.8 3.9 1945 28.4 2.8 150.4 29.8 4.0

5 may  151.5 29.6 3.5 156.5 28.4 24 112.4 29.6 3.7
E jun 122.7 28.4 4.1 137.8 27.5 3.0 98.8 28.3 4.6
% jul 131.0 27.5 4.6 138.6 27.0 3.2 103.4 27.5 4.9
E ago 1418 27.4 4.4 154.0 27.0 3.1 112.2 27.4 4.7
i} sep 1284 27.2 4.2 133.0 26.7 31 107.5 27.3 4.4
oct 1432 27.1 3.8 141.8 26.5 2.9 108.2 27.1 4.0

nov 137.7 26.8 4.2 140.7 26.4 3.2 107.8 26.9 4.5

dic 142.7 26.2 4.7 140.5 26.0 3.5 126.9 26.3 5.0

Tabla A 7 Recopilacion de resultados de la ubicacién de Ca Mau.
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A1.8 Dublin, Irlanda

NASA POWER PVGis-CMSAF PVGis-COSMO PVGis-ERA5 PVGis-SARAH Renewables.ninja- Renewables.ninja-
MERRA-2 SARAH
Gi T2m WS10m Gi T2m  WS10m Gi T2m  WS10m Gi T2m  WS10m Gi T2m  WS10m Gi T2m VS10m Gi T2m WS10m
. 2015 983.0 9.6 6.4 1i136.0 10.3 4.6 1073.5 10.3 4.6 1045.5 10.3 4.6 1031.1 10.3 4.6 1106.1 9.6 7.2 954.3 9.6 7.2
é 2014 959.2 10.2 6.0 1086.2 10.7 4.3 1003.6 10.7 4.3 1028.3 10.7 4.3 985.8 10.7 4.3 1093.4 10.3 6.8 912.9 10.3 6.8
g 2013 9972 94 6.0 1103.2 10.2 4.6 1014.4 10.2 4.6 1058.0 10.2 4.6 980.4 10.2 4.6 1129.4 9.5 6.9 916.9 9.5 6.9
g 2012 1017.5 9.5 6.0 1068.5 10.1 4.5 925.6 10.1 4.5 994.4 10.1 4.5 939.2 10.1 4.5 1056.7 9.6 6.9 861.5 9.6 6.9
8 2011 1020.3 10.0 6.1 1103.8 10.5 5.2 1025.1 10.5 5.2 1014.8 10.5 5.2 1022.6 10.5 5.2 1111.0 10.1 6.9 899.4 10.1 6.9
* 2010 1065.6 8.9 5.3 1102.4 9.2 4.6 1039.2 9.2 4.6 1055.8 9.2 4.6 1026.1 9.2 4.6 1142.1 9.0 6.3 921.1 8.9 6.3
o3 1T 1342 54 6.5 158.0 6.1 4.9 156.1 6.1 4.9 1524 6.1 4.9 1419 6.1 4.9 148.8 5.4 7.2 130.1 5.4 7.2
é E 2T 4249 10.5 5.3 470.1 10.9 4.3 431.7 10.9 4.3 4455 10.9 4.3 418.6 10.9 4.3 470.5 10.6 6.3 396.7 10.6 6.3
§ E 3T 355.2 141 5.1 389.7 14.7 4.2 348.1 14.7 4.2 358.8 14.7 4.2 360.9 14.7 4.2 410.8 14.2 6.2 322.8 14.2 6.2
*F 4T 92.8 8.5 7.0 102.4 9.0 5.2 96.0 9.0 5.2 95.6 9.0 5.2 94.0 9.0 5.2 96.5 8.5 7.7 78.7 8.5 7.7
ene 20.5 5.0 7.1 24.0 5.7 53 22.4 5.7 53 22.3 5.7 53 215 5.7 53 19.7 5.0 7.8 18.2 5.0 7.8
feb 36.8 5.1 6.6 47.7 5.8 4.9 46.9 5.8 4.9 46.3 5.8 4.9 42.8 5.8 4.9 44.6 5.2 7.2 39.1 5.2 7.2
mar 76.9 5.9 5.7 86.3 6.6 4.5 86.7 6.6 4.5 83.8 6.6 4.5 77.6 6.6 4.5 84.4 6.0 6.6 72.8 6.0 6.6
2 abr 1253 8.1 5.3 138.3 8.6 4.3 132.7 8.6 4.3 1323 8.6 4.3 1248 8.6 4.3 132.5 8.2 6.3 119.1 8.2 6.3
§ may 1434 10.2 5.8 1579 10.7 4.8 1416 10.7 4.8 152.7 10.7 4.8 139.0 10.7 4.8 159.8 10.3 6.7 131.3 10.3 6.7
E jun 156.2 13.1 4.7 174.0 135 3.9 157.4 135 3.9 160.5 13.5 3.9 154.8 13.5 3.9 178.1 13.2 5.8 146.3 13.2 5.8
% jul 1419 149 4.7 158.7 15.4 4.0 138.0 154 4.0 147.7 154 4.0 146.1 154 4.0 168.7 15.0 5.8 128.7 15.0 5.8
g ago 1232 144 5.2 1335 15.0 4.2 119.6 15.0 4.2 122.6 15.0 4.2 123.8 15.0 4.2 139.5 14.4 6.3 111.3 14.4 6.3
& sep 90.0 131 5.5 97.5 13.8 4.5 90.6 138 4.5 88.4 1338 4.5 91.0 1338 4.5 102.7 13.2 6.5 82.8 13.2 6.5
oct 524 112 6.3 53.7 11.9 4.9 50.6 11.9 4.9 50.7 119 4.9 49.8 11.9 4.9 56.6 11.2 7.2 44.1 11.2 7.2
nov 25.4 8.2 6.8 29.2 8.6 5.0 27.7 8.6 5.0 27.4 8.6 5.0 26.8 8.6 5.0 26.4 8.1 7.5 22.2 8.1 7.5
dic 15.1 6.0 7.7 19.6 6.6 5.6 17.7 6.6 5.6 17.6 6.6 5.6 17.4 6.6 5.6 13.6 6.1 8.3 12.4 6.1 8.3

Tabla A 8 Recopilacion de resultados de la ubicacion de Dublin.
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A1.9 El Cairo, Egipto

NASA POWER PVGis-CMSAF PVGis-ERA5 PVGis-SARAH Renewables.ninja-MERRA- Renewables.ninja-SARAH

PROMEDIO ANUAL

PROMEDIO
TRIMESTRAL

PROMEDIO MENSUAL

Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m Gi T2m  WS10m
2015 2026.3 22.1 4.0 2083.8 22.6 34 2108.5 22.6 34 2157.0 22.6 34 1888.4 22.0 55 1873.5 22.0 55
2014 2071.7 223 3.7 21140 22.8 3.1 21211 22.8 3.1 2182.6 22.8 3.1 1909.9 22.2 5.3 1881.0 22.2 5.3
2013 2091.7 22.0 4.0 21418 22.4 34 2159.3 224 34 2201.0 224 34 19414 219 55 1895.3 21.9 55
2012 2119.1 21.8 3.9 2102.6 22.3 33 21334 223 3.3 2187.8 223 3.3 1908.4 21.8 5.4 1875.5 21.8 5.4
2011 21151 21.4 3.8 21109 21.7 35 2099.1 21.7 3.5 2202.0 21.7 35 1930.1 21.2 54 1888.8 21.2 5.4
2010 2157.9 233 4.0 2109.1 233 3.6 21604 233 3.6 2219.2 233 3.6 1903.4 23.2 5.5 1865.7 23.2 5.5

1T 400.6 14.8 3.9 4232 16.4 3.5 437.2 16.4 3.5 4344 164 3.5 405.0 147 5.4 393.8 14.7 5.4
2T 661.6 25.0 4.2 687.1 24.6 3.6 698.8 24.6 3.6 710.2 24.6 3.6 605.8 25.0 5.6 601.6 25.0 5.6
3T 6654 294 3.8 661.2 28.7 3.3 658.6 28.7 3.3 693.8 28.7 3.3 582.4 29.2 5.3 5743 29.2 5.3
47 369.3 194 3.6 3773 203 3.1 3749 203 3.1 3926 203 3.1 355.2 191 5.3 344.5 19.1 5.3
ene 106.8 13.0 3.7 107.2 147 3.2 113.2 147 3.2 112.7 147 3.2 108.2 12.7 5.2 105.0 12.7 5.2
feb 119.4 143 3.8 136.2 16.1 3.5 1419 16.1 3.5 139.3 16.1 3.5 130.8 14.2 5.4 126.7 14.2 5.4
mar 1745 17.3 4.3 179.8 18.4 3.9 182.1 18.4 3.9 182.4 18.4 3.9 166.0 17.2 5.8 162.1 17.2 5.8
abr 198.8 21.1 4.1 2101 215 3.6 216.0 21.5 3.6 216.0 21.5 3.6 1911 211 5.6 187.6 21.1 5.6
may  230.1 25.7 4.2 2309 251 3.6 235.8 251 3.6 238.0 25.1 3.6 200.5 25.6 5.6 201.7 25.6 5.6
jun 232.8 28.1 4.3 246.1 274 3.5 247.0 274 3.5 256.3 27.4 3.5 2142 283 5.7 212.2 28.3 5.7
jul 246.4 29.9 4.0 243.0 28.7 3.3 241.8 28.7 3.3 254.0 28.7 3.3 211.7  29.7 5.5 209.1 29.7 5.5
ago 228.7 30.5 3.7 225.0 29.7 3.1 223.8 29.7 3.1 236.3 29.7 3.1 197.1 303 5.2 193.4 30.3 5.2
sep 190.3 27.9 3.7 1933 27.6 3.3 1929 27.6 3.3 203.4 27.6 3.3 1735  27.7 5.3 171.8 27.7 5.3
oct 157.5 24.1 3.8 157.8 24.4 3.3 155.2 24.4 3.3 163.1 24.4 3.3 143.1  23.9 5.4 142.6 23.9 5.4
nov 1119 19.4 3.5 117.7 20.4 3.0 115.8 20.4 3.0 1223 204 3.0 111.3 191 5.1 106.5 19.1 51
dic 100.0 14.6 3.7 101.7 16.1 3.1 103.8 16.1 3.1 107.2 16.1 3.1 100.8 143 5.2 95.3 143 5.2

Tabla A 9 Recopilacion de resultados de la ubicacion de El Cairo.
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A1.10 Fyn, Dinamarca

NASA POWER PVGis-CMSAF PVGis-COSMO PVGis-ERA5 PVGis-SARAH Renewables.ninja- Renewables.ninja-
MERRA-2 SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m

. 2015 10221 9.3 6.3 11031 9.2 4.7 993.8 9.2 4.7 1129.5 9.2 4.7 1009.8 9.2 4.7 1033.0 94 6.2 1029.2 9.4 6.2
é 2014 10514 10.1 6.0 1133.8 9.8 4.4 985.7 9.8 4.4 11231 9.8 4.4 1050.8 9.8 4.4 1022.5 10.2 5.9 1060.0 10.2 5.9
g 2013 1051.6 8.5 5.8 11183 8.1 4.4 10454 8.1 4.4 11315 8.1 4.4 988.1 8.1 4.4 1068.5 8.5 5.8 1007.5 8.5 5.8
g 2012 11246 83 6.0 1062.5 8.2 4.5 976.6 8.2 4.5 1118.1 8.2 4.5 990.0 8.2 4.5 1007.0 8.4 6.0 9943 8.4 6.0
8 2011 11469 8.9 6.1 1045.7 8.8 5.1 9479 8.3 5.1 1100.1 8.8 5.1 1018.6 8.8 5.1 1021.0 8.9 6.0 986.7 8.9 6.0
* 2010 11284 7.2 5.6 1012.7 7.1 4.8 991.4 7.1 4.8 1101.3 7.1 4.8 996.3 7.1 4.8 10109 7.3 5.7 959.3 7.3 5.7
o3 1T 132.7 13 6.5 135.7 1.4 5.0 1354 1.4 5.0 143.7 14 5.0 118.2 1.4 5.0 3.9 13 6.3 3.7 13 6.3
E E 2T 4729 10.9 54 484.3 10.9 4.3 4445 10.9 4.3 499.5 10.9 4.3 445.7 10.9 4.3 14.8 10.9 5.5 14.8 109 5.5
é g 3T 408.6 16.3 54 407.0 15.9 4.2 3553 159 4.2 412.3 15.9 4.2 388.3 159 4.2 12.6 16.3 5.5 124 16.3 5.5
*F 47 73.3 6.5 6.6 73.2 6.0 5.0 73.8 6.0 5.0 83.2 6.0 5.0 75.4 6.0 5.0 25 6.4 6.4 22 64 6.4
ene 15.5 0.7 6.9 13.8 0.3 5.1 16.7 0.3 5.1 17.6 0.3 5.1 13.6 0.3 5.1 0.5 0.7 6.6 03 07 6.6

feb 30.4 0.1 6.5 36.5 0.4 4.9 39.0 0.4 4.9 42.2 0.4 4.9 30.5 0.4 4.9 1.2 0.3 6.3 09 03 6.3

mar 86.8 3.0 6.2 85.4 3.5 4.9 79.6 35 4.9 83.9 35 4.9 74.0 35 4.9 23 3.0 6.1 25 3.0 6.1

2 abr 131.0 7.0 5.6 142.8 7.3 4.5 126.7 7.3 4.5 141.3 7.3 4.5 130.7 7.3 4.5 4.0 7.0 5.7 4.4 7.0 5.7
§ may 1643 111 5.4 161.8 11.2 4.4 1485 11.2 4.4 169.0 11.2 4.4 1474 112 4.4 5.0 111 5.5 49 111 5.5
E jun 177.6 145 5.1 179.7 14.2 4.1 169.2 14.2 4.1 189.1 14.2 4.1 167.6 14.2 4.1 5.8 14.5 53 55 145 53
% jul 173.7 17.7 5.0 1749 176 4.0 153.3 17.6 4.0 1793 17.6 4.0 166.8 17.6 4.0 5.3 17.7 5.2 53 17.7 5.2
g ago 1389 17.1 5.3 137.8 16.6 4.2 119.6 16.6 4.2 1413 16.6 4.2 132.4 16.6 4.2 4.2 17.1 5.5 42 17.1 5.5
& sep 96.0 14.0 5.9 943 133 4.5 824 133 4.5 91.8 133 4.5 89.1 133 4.5 3.0 14.0 5.9 29 14.0 5.9
oct 45.7 104 6.2 50.4 9.9 4.8 45.2 9.9 4.8 49.4 9.9 4.8 46.7 9.9 4.8 1.6 10.4 6.1 1.5 104 6.1

nov 17.3 6.4 6.4 14.7 5.8 4.8 17.4 5.8 4.8 20.8 5.8 4.8 18.1 5.8 4.8 0.6 6.3 6.3 05 6.3 6.3

dic 104 2.6 7.2 8.0 2.3 5.3 11.2 2.3 5.3 13.0 2.3 5.3 10.5 2.3 5.3 0.3 2.6 6.8 02 26 6.8

Tabla A 10 Recopilacidn de resultados de la ubicacion de Fyn.
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A1.11 Hyderabad, India

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2

Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1936.1 26.6 3.8 2125.1 26.5 3.1 1759.9 26.8 3.9

g 2014 1932.5 25.9 3.8 2098.2 26.4 33 1759.2  26.0 3.9
E 2013 1858.6 25.4 4.1 20373 259 35 17205 255 4.2
E 2012 2002.5 26.2 3.9 2102.6 26.6 33 1757.1 26.4 4.0
E 2011 2065.2 25.8 4.0 2116.1 25.9 3.6 1746.7 259 4.0
2010 1954.6 26.2 3.7 1983.3 26.4 34 1665.2  26.3 3.8
iy 522.2 249 33 565.1 25.0 2.7 479.2 249 34
% § 2T 555.5 31.0 4.3 595.9 304 3.6 464.7 31.3 4.4
é g 3T 429.2 255 4.8 4756 25.9 4.7 399.7 25.7 4.9
" 4T 4513 22.7 3.1 481.7 23.8 2.6 425.3 22.8 3.2
ene 157.6 21.7 3.2 166.2 221 2.6 146.7 21.6 33
feb 164.1 24.6 33 191.2 24.7 2.7 161.4 24.8 3.5
mar  200.5 28.4 33 207.6 28.1 2.6 171.2 28.5 34
abr 199.5 31.3 3.0 211.4 30.2 2.5 168.3 31.5 3.2

5 may 204.2 33.2 3.9 209.7 323 3.1 160.2 334 4.1
E jun 151.9 28.5 5.8 174.8 28.7 5.3 136.3 28.9 5.9
% jul 1325 26.1 6.1 151.7 2641 5.9 131.5 26.3 6.1
E ago 145.6 25.5 4.7 157.1 25.8 4.7 131.5 25.7 4.8
i} sep 1511 24.8 3.6 166.8 25.7 3.6 136.6 25.0 3.7

oct 158.7 24.2 2.9 167.3 25.5 2.6 145.7 24.4 3.1
nov 1433 227 3.3 156.4 23.7 2.6 139.8 22.8 3.3
dic 149.2 21.2 3.1 158.0 22.2 2.5 139.8 21.2 3.2

Tabla A 11 Recopilacidn de resultados de la ubicacion de Hyderabad.
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A1.12 Maseru, Lesoto

NASA POWER PVGis-CMSAF PVGis-SARAH Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m

2015 2034.8 16.6 3.5 2136.6 15.6 2.6 2100.5 15.6 2.6 2009.3 16.1 3.5

g' 2014 1987.1 15.4 3.3 2061.8 14.2 2.3 20343 14.2 2.3 2004.3 14.9 3.3
E 2013 2018.5 153 35 2098.2 14.7 25 2053.0 14.7 2.5 2048.6 14.8 3.5
E 2012 19484 15.2 3.5 2006.4 14.6 25 19939 14.6 2.5 2004.8 14.7 3.5
% 2011 19259 14.4 3.3 19733 13.3 2.8 1986.1 13.3 2.8 1992.0 13.9 3.3
2010 1946.9 15.8 34 1962.7 15.1 2.8 1995.0 15.1 2.8 1960.3 15.4 34
L 567.3 20.8 3.0 593.8 19.5 2.3 596.5 19.5 2.3 588.0 20.1 3.0

% g 2T 362.7 10.9 3.1 377.3 10.0 2.2 381.9 10.0 2.2 385.9 10.5 3.1
§ E 3T 4242 10.7 3.8 451.0 10.2 2.7 4443 10.2 2.7 437.0 104 3.8
" 47 622.7 194 4.0 657.7 18.7 3.1 644.2 18.7 3.1 631.8 18.8 4.0
ene 213.1 218 31 2154 20.5 24 216.9 20.5 24 210.0 21.1 3.1

feb 183.8 21.1 2.9 2049 19.8 2.2 205.5 19.8 2.2 202.7 20.4 2.9

mar 170.4 19.4 2.9 1735 183 2.2 174.0 18.3 2.2 175.3 18.8 3.0

abr 1384 14.1 2.9 144.7 133 21 146.3 133 2.1 147.9 13.7 2.9

5 may 1216 11.7 2.9 123.2 10.7 21 125.4 10.7 21 124.2 11.3 2.9
E jun 102.7 7.0 3.4 109.4 5.9 24 110.2 5.9 24 113.8 6.7 3.4
% jul 1153 7.3 3.3 116.6 6.3 2.3 119.2 6.3 2.3 120.8 7.1 3.3
9§= ago 140.0 10.1 3.8 1486 9.6 2.8 143.7 9.6 2.8 143.0 9.8 3.8
- sep 168.9 14.6 4.1 185.8 14.8 3.0 181.3 14.8 3.0 173.2 14.2 4.1
oct 197.8 18.0 4.1 211.3 17.6 3.2 203.8 17.6 3.2 199.8 17.5 4.1

nov 2112 19.2 4.2 228.3 18.6 3.2 223.7 18.6 3.2 216.5 18.6 4.2

dic 213.7 21.0 3.5 218.1 19.8 2.8 216.7 19.8 2.8 215.6 20.4 3.5

Tabla A 12 Recopilacion de resultados de la ubicacion de Maseru.
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Al1.13 Merbok, Malasia

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1772.8 27.7 2.3 20229 26.8 1.4 1518.3 27.1 1.6

g‘ 2014 1739.5 27.7 2.5 2004.1 26.9 1.5 14946 27.1 1.8
E 2013 16934 27.5 2.6 1930.5 26.8 1.5 1439.6  26.9 1.8
E 2012 17223 27.4 24 1984.1 26.6 1.4 14209 26.9 1.7
% 2011 17148 27.3 25 1934.7 26.6 1.7 1501.5 26.7 1.8
2010 1758.0 27.7 2.5 1973.1 27.0 1.6 1446.6  27.2 1.7
L 4748 27.2 2.8 550.7 26.9 1.7 457.1 26.7 1.9

% g 2T 4446 283 2.2 520.7 27.3 1.4 353.5 27.8 1.6
§ E 3T 4241 27.6 24 486.2 26.7 1.5 339.1 27.0 1.7
" 47 389.9 27.1 2.6 456.2 26.2 1.5 349.2 26.5 1.8
ene 150.4 26.6 3.1 167.8 26.4 2.0 145.4 25.9 21

feb 155.7 27.2 2.7 1914 27.1 1.7 158.9 26.7 1.8

mar  168.7 27.9 24 191.5 273 1.5 152.8 27.3 1.7

abr 155.9 28.2 2.0 180.2 27.0 1.3 126.1 27.7 1.5

5 may  154.8 28.5 2.2 1753 27.4 1.3 116.0 27.9 1.5
E jun 133.8 28.3 2.3 165.2 27.4 1.5 111.5 27.6 1.7
% jul 1449 27.9 2.3 163.0 26.9 1.5 109.4 27.3 1.6
9§= ago 143.3 27.6 2.3 164.8 26.6 1.5 113.6 27.0 1.6
i} sep 1359 27.4 2.5 158.3 26.4 1.4 116.1 26.8 1.8
oct 137.1 273 24 159.2 26.3 1.4 116.9 26.7 1.7

nov 1269 27.2 24 154.1 26.1 1.3 111.7 26.6 1.7

dic 1259 26.8 3.1 1429 26.2 1.8 120.5 26.2 2.1

Tabla A 13 Recopilacién de resultados de la ubicacion de Merbok.
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Al1.14 Montevideo, Uruguay

NASA POWER PVGis-SARAH Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 17289 17.7 4.7 1626.6 17.3 6.2 1664.7 17.8 4.8

g‘ 2014 16734 17.1 4.7 1546.1 17.3 6.2 16449 17.2 4.9
E 2013 17708 17.1 4.8 1633.7 16.6 6.3 17345 17.2 5.0
E 2012 16994 17.5 4.8 1603.6 17.1 6.2 1667.3 17.5 4.9
% 2011 1780.5 17.0 5.0 1716.4 16.5 6.6 17465 17.1 5.1
2010 17416 17.0 4.8 1647.6 16.9 6.3 1722.1  17.1 4.9
L 560.9 23.0 4.7 554.7 22.0 6.3 541.7 23.1 4.8

% g 2T 268.1 143 4.5 255.6 15.3 6.0 283.5 14.3 4.7
§ E 3T 3024 116 5.0 2751 12.0 6.5 317.5 11.7 5.2
" 47 601.1 20.1 5.0 574.1 18.5 6.4 586.0 20.2 5.1
ene 2258 247 4.7 218.2 228 6.3 206.9 24.8 4.8

feb 169.2 233 4.9 177.7 225 6.5 175.0 233 5.0

mar  165.9 20.9 4.5 158.7 20.7 6.0 159.8 21.0 4.6

abr 118.0 17.7 4.5 115.4 18.2 5.9 119.9 17.7 4.6

5 may 83.2 144 4.4 75.1 155 5.6 87.6 14.5 4.6
E jun 66.9 10.9 4.7 65.0 124 6.3 75.9 10.8 4.9
% jul 76.6 9.6 4.8 70.2 10.7 6.2 80.8 9.7 5.0
é ago 97.5 115 4.9 83.2 1138 6.4 101.5 11.6 5.1

sep 128.3 13.7 53 121.8 135 6.9 135.1 13.8 5.4
oct 167.8 16.5 5.2 1545 155 6.5 172.4 16.7 53
nov 1984 20.1 5.0 195.8 18.4 6.5 199.9 20.3 51
dic 234.8 23.6 4.8 223.8 215 6.1 213.6 23.7 4.9

Tabla A 14 Recopilacidn de resultados de la ubicacion de Montevideo.
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Al1.15 Ometepe, Nicaragua

NASA POWER PVGis-NSRDB Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1989.4 28.4 6.3 2032.2 26.3 8.0 1753.4 284 6.2

g‘ 2014 1933.7 27.8 5.9 1997.0 26.0 7.1 1767.0 27.9 5.9
E 2013 1907.5 27.6 53 1964.4 25.7 6.8 1666.2  27.8 5.3
E 2012 19319 27.5 5.7 1908.5 25.7 7.0 1691.0 27.7 5.6
% 2011 1935.0 27.2 5.1 1951.1 254 6.3 1665.3  27.5 5.2
2010 1939.6 27.4 5.0 1978.2 25.7 6.2 1662.7 27.6 5.1
L 509.1 27.5 7.4 546.8 25.5 8.7 527.5 27.6 7.3

% g 2T 511.0 28.9 5.3 541.0 26.5 6.4 443.8 28.9 5.1
§ E 3T 470.6 27.6 4.4 4613 25.7 5.7 358.1 27.9 4.4
" 47 448.8 26.4 5.2 462.3 255 6.8 404.6 26.9 5.3
ene 154.4  26.5 7.6 157.1 25.1 9.2 162.9 26.8 7.6

feb 156.4 27.6 7.3 183.1 25.4 8.5 175.7 27.6 7.2

mar  198.4 28.5 7.2 206.7 25.9 8.5 188.9 28.3 7.2

abr 192.0 29.7 5.9 204.4 26.7 7.0 177.5 29.4 5.8

5 may 178.0 29.1 5.1 180.7 26.6 6.3 153.0 29.2 5.1
E jun 141.0 28.0 4.7 156.0 26.2 6.0 113.3 28.2 4.4
% jul 148.8 27.7 5.4 1489 25.8 7.1 119.0 27.9 5.4
9§= ago 166.3 27.9 4.3 160.4 25.8 5.3 126.3 28.1 43
i} sep 155.5 27.3 3.6 152.0 25.7 4.5 112.8 27.7 3.6
oct 152.5 26.9 3.7 154.6 25.6 4.9 115.9 27.3 3.8

nov 147.2  26.3 5.3 154.1 25.6 7.0 138.6 26.9 5.6

dic 149.0 26.1 6.5 153.6 25.4 8.5 150.1 26.6 6.6

Tabla A 15 Recopilacion de resultados de la ubicacion de Ometepe.
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A1.16 Santos, Brasil

NASA POWER PVGis-NSRDB Renewables.ninja-MERRA-2
Gi T2m WS10m Gi T2m WS10m Gi T2m  WS10m

2015 1549.0 22.2 34 1528.7 22.6 3.5 1590.7 22.8 3.7

g‘ 2014 1730.0 22.1 3.6 1677.6 22.3 3.4 1741.4  22.7 3.8
E 2013 15425 21.0 3.7 1492.2 215 3.7 16779 21.7 3.9
E 2012 17141 21.6 3.6 1613.5 21.8 34 1692.2 222 3.7
% 2011 1653.0 20.8 35 1516.5 21.3 3.5 1672.8 215 3.8
2010 1670.4 20.9 3.7 1537.0 21.8 3.8 1643.6  21.7 3.9
L 467.4 243 33 497.6 249 3.3 447.2 25.1 3.6

% g 2T 3279 20.0 3.6 3154 21.0 3.3 349.2 21.0 3.8
§ E 3T 366.7 19.1 3.7 3243 194 3.7 389.2 19.7 3.9
" 47 481.1 223 3.8 453.5 223 3.9 517.2 22.7 3.9
ene 168.7 24.5 33 1725 25.2 3.2 153.0 25.4 35

feb 154.8 25.0 3.0 179.7 255 3.2 152.1 25.6 34

mar 1439 233 3.6 1453 239 3.5 142.0 24.2 3.9

abr 126.6 21.8 3.5 1245 22.6 3.3 132.9 22.8 3.8

5 may 108.6 19.6 3.6 103.3 20.7 3.3 115.0 20.8 3.9
E jun 92.7 18.6 3.6 87.6 19.7 3.3 101.2 19.6 3.8
% jul 102.5 18.2 3.6 92.5 19.0 3.5 106.4 19.1 3.8
é ago 130.5 18.8 3.7 116.4 19.1 3.6 132.8 19.5 3.9

sep 133.7 20.3 3.8 1153 20.1 4.0 150.0 20.6 4.0
oct 156.3 21.3 3.9 1349 211 4.0 168.2 215 4.0
nov 1525 21.8 3.9 151.0 21.9 4.1 177.0 22.2 4.1
dic 172.3 23.8 3.6 167.6 24.0 3.5 172.0 24.3 3.7

Tabla A 16 Recopilacion de resultados de la ubicacion de Santos.
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A1.17 Steinkjer, Noruega

NASA POWER PVGis-COSMO PVGis-ERA5 Renewables.ninja-MERRA-2  Renewables.ninja-SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi 2m WS10m Gi T2m WS10m
2015 7314 53 3.6 711.8 6.4 3.0 7523 6.4 3.0 789.9 4.6 3.3 663.5 4.6 33
g‘ 2014 7879 5.4 3.5 821.0 6.9 3.0 858.0 6.9 3.0 868.3 4.8 3.2 734.4 A8 3.2
E 2013 710.1 4.4 3.2 763.2 5.6 3.0 806.9 5.6 3.0 817.6 3.8 3.1 697.8 3.8 3.1
E 2012 7716 3.5 34 750.7 4.7 3.2 777.7 4.7 3.2 817.9 2.9 3.2 658.7 2.9 3.2
E 2011 783.8 5.6 35 727.8 6.8 34 7615 6.8 34 785.7 5.0 3.2 655.7 5.0 3.2
2010 802.6 2.3 3.1 731.1 3.1 3.1 778.0 3.1 3.1 819.5 1.5 3.0 644.8 15 3.0
iy 63.7 -2.8 4.4 79.8 -1.8 3.7 80.6 -1.8 3.7 69.7 -3.8 4.3 55.0 -3.8 4.3
% E 2T 3579 7.0 3.0 366.7 8.5 3.0 378.9 85 3.0 391.2 6.8 3.0 3249 6.8 3.0
é E 3T 312.2 124 25 2843 13.9 25 307.9 13.9 25 3359 122 2.2 285.6 12.2 2.2
" 4T 30.8 1.0 3.8 339 16 3.2 353 16 3.2 333 -0.1 3.2 220 -0.1 3.2
ene 19 45 4.5 42 -39 3.6 42 -39 3.6 2.9 -5.9 4.3 0.7 -5.9 4.3
feb 146 -3.5 4.5 216 -2.1 3.7 222 2.1 3.7 19.7 -4.3 4.4 12.0 -43 4.4
mar 47.2 -0.3 4.3 540 0.7 3.7 542 0.7 3.7 47.2 -1.2 4.2 424 -1.2 4.2
abr 86.9 3.0 3.4 100.0 4.3 3.2 1004 43 3.2 95.7 24 3.6 845 24 3.6
5 may 1334 7.6 2.8 1329 9.2 2.9 1389 9.2 2.9 140.2 7.4 3.0 1196 7.4 3.0
E jun 137.7 10.3 2.7 133.8 12.1 2.8 139.6 12.1 2.8 155.2  10.5 2.5 120.8 10.5 2.5
% jul 136.7 13.9 2.3 122.7 15.6 2.5 133.6 15.6 2.5 145.7 14.1 2.2 1273 141 2.2
§ ago 112.5 134 2.3 101.4 15.0 24 110.8 15.0 24 119.3 132 2.2 100.8 13.2 2.2
i} sep 629 9.9 2.7 60.3 11.0 2.7 63.5 11.0 2.7 70.9 9.4 2.3 575 9.4 2.3
oct 258 5.2 3.4 259 6.1 3.1 273 6.1 3.1 27.1 4.4 2.6 201 44 2.6
nov 50 0.7 3.6 6.5 1.2 3.1 6.7 1.2 3.1 5.7 -0.5 31 19 -05 3.1
dic 0.0 -2.38 4.2 1.4 -25 3.5 1.3 -25 3.5 0.5 -4.1 3.8 0.1 -41 3.8

Tabla A 17 Recopilacion de resultados de la ubicacion de Steinkjer.
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A1.18 Tshela, RD Congo

NASA POWER PVGis-CMSAF PVGis-SARAH Renewables.ninja-
MERRA-2
Gi Z2m WS10m Gi TZm WS10m Gi Zm WS10m Gi T2m WS10m

2015 14434 253 11 15543 24.0 15 15746 24.0 15 1563.4 25.2 -1.1

g 2014 1426.1 24.7 1.0 1556.1 24.1 1.6 1598.4 24.1 1.6 1525.6 24.6 -1.2
E 2013 1459.9 24.7 1.0 1588.4 24.0 1.6 1539.6 24.0 1.6 1509.6 24.6 -1.2
E 2012 1562.6 24.7 1.0 1578.3 23.9 1.6 1586.2 23.9 1.6 1504.2 24.5 -1.2
% 2011 16259 24.4 1.0 15123 23.8 1.7 1583.5 23.8 1.7 15019 24.4 -1.2
2010 1661.0 24.8 1.0 1552.6 24.4 1.7 2176.5 15.2 2.4 1553.6 24.8 -1.2

. 1T 4456 25.2 0.8 458.8 25.2 14 498.7 235 1.5 384.7 25.1 -1.6
% g 2T 369.5 24.7 0.8 379.0 244 1.5 415.6 23.2 1.6 3741 245 -1.6
§ E 3T 3469 24.1 1.5 3773 220 2.0 376.3 20.5 2.2 427.2 239 -0.3
" 47 3679 25.1 1.0 373.1 246 1.6 4199 2238 1.7 370.2 25.1 -1.3
ene 148.5 25.0 0.8 146.5 24.8 1.4 1555 231 1.5 127.5 24.9 -1.6

feb 140.4 253 0.8 155.6 25.3 1.5 171.9 23.6 1.5 134.6 25.2 -1.6
mar  156.7 25.2 0.8 156.8 25.6 14 171.2 239 1.5 122.6 25.2 -1.6

abr 143.2 253 0.7 145.0 255 1.4 160.2 24.3 1.4 115.1 25.2 -1.6

5 may 123.5 25.1 0.8 120.5 25.0 14 1333 237 1.5 122.4 25.0 -1.6
E jun 102.8 23.6 1.0 113.6 22.7 1.7 1221 218 1.9 136.7 23.4 -1.5
% jul 116.4 22.9 1.2 127.1 213 1.9 1225 19.8 2.1 138.6 22.8 -0.8
é ago 121.3 23.9 1.6 136.3 21.6 2.1 128.6 20.2 2.2 145.4 237 -0.1

sep 109.1 255 1.6 1139 23.0 2.0 125.2 215 2.2 143.2 253 -0.1
oct 113.2 26.0 1.2 112.0 24.4 1.9 131.3 228 2.0 1335 25.9 -0.7
nov 1247 24.8 0.9 131.4 248 1.6 147.0 23.0 1.6 117.0 24.8 -1.5
dic 1299 24.6 0.8 129.7 24.6 1.4 1416 22.7 1.4 119.7 24.6 -1.6

Tabla A 18 Recopilacion de resultados de la ubicacion de Tshela
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A1.19 Ujué, Navarra, Espaiia

NASA POWER PVGis-CMSAF PVGis-COSMO PVGis-ERA5 PVGis-SARAH Renewables.ninja- Renewables.ninja-
MERRA-2 SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m

. 2015 15336 12.1 34 1634.2 10.7 3.6 1499.1 10.7 3.6 1519.0 10.7 3.6 1519.0 10.7 3.6 1462.7 125 4.6 1629.2 125 4.6
é 2014 14953 123 3.5 1581.4 10.8 3.5 1468.7 10.8 3.5 1485.4 10.8 3.5 1485.4 10.8 3.5 1416.4 125 4.7 1569.9 12.5 4.7
g 2013 1466.8 11.0 3.6 1555.3 9.5 3.8 14385 9.5 3.8 14569 9.5 3.8 14569 9.5 3.8 1416.7 111 4.7 1521.8 11.1 4.7
g 2012 15746 11.7 34 1680.6 10.3 3.7 1536.9 10.3 3.7 1548.6 10.3 3.7 1548.6 10.3 3.7 1468.0 12.0 4.6 1643.8 12.0 4.6
2 2011 1574.0 124 33 1662.5 10.8 3.9 1485.5 10.8 3.9 1515.6 10.8 3.9 1515.6 10.8 3.9 1479.0 12.6 4.6 1629.6 12.6 4.6
* 2010 1510.3 10.7 3.5 1592.0 94 4.1 14721 94 4.1 1489.1 94 4.1 1489.1 9.4 4.1 1439.0 10.9 4.7 1567.2 10.9 4.7
o 2 1T 243.8 5.2 3.8 2644 3.8 3.9 2455 338 3.9 250.8 3.8 3.9 250.8 3.8 3.9 250.6 5.1 5.0 278.2 0.5 4.8
E E 2T 533.6 13.6 34 589.1 12.0 3.9 541.6 12.0 3.9 542.0 12.0 3.9 542.0 12.0 3.9 5135 141 4.6 563.7 134 4.4
§ g 3T 542.7 189 3.0 581.8 17.7 3.7 533.5 17.7 3.7 5324 17.7 3.7 5324 17.7 3.7 501.0 19.7 4.4 557.5 18.3 4.2
*F 4T 205.7 9.1 3.6 210.5 7.6 3.6 188.8 7.6 3.6 2034 7.6 3.6 2034 7.6 3.6 207.7 8.9 4.7 2216 4.9 4.7
ene 53.7 4.4 35 54.4 3.1 35 48.6 3.1 3.5 51.3 3.1 35 51.3 3.1 35 52.9 4.0 4.7 62.2 4.0 4.7

feb 72.3 3.8 4.2 84.4 24 4.2 78.7 24 4.2 79.5 24 4.2 79.5 24 4.2 80.9 3.7 5.3 89.6 3.7 5.3

mar 117.8 7.5 3.8 125.6 5.7 3.9 118.2 5.7 3.9 120.0 5.7 3.9 120.0 5.7 3.9 116.7 7.5 5.0 126.5 7.5 5.0

2 abr 151.4 10.8 34 166.1 8.9 3.6 153.6 8.9 3.6 155.8 8.9 3.6 155.8 8.9 3.6 148.6 11.0 4.6 163.7 11.0 4.6
§ may 181.7 13.1 3.6 200.2 113 4.2 184.7 113 4.2 182.6 113 4.2 182.6 11.3 4.2 175.5 13.5 4.9 191.3 13.5 4.9
E jun 200.5 16.9 3.2 222.8 15.6 3.9 203.3 15.6 3.9 203.6 15.6 3.9 203.6 15.6 3.9 189.4 17.8 4.5 208.8 17.8 4.5
% jul 2139 194 3.1 229.2 183 4.0 208.7 183 4.0 205.3 183 4.0 205.3 183 4.0 1939 204 4.5 2159 204 4.5
g ago 189.5 19.9 2.9 2009 19.0 3.7 185.3 19.0 3.7 185.3 19.0 3.7 185.3 19.0 3.7 172.3 20.9 43 191.4 20.9 43
& sep 139.3 17.3 2.9 151.7 15.8 3.5 139.4 15.8 3.5 141.7 15.8 3.5 141.7 15.8 3.5 1349 17.7 4.3 150.2 17.7 4.3
oct 98.8 13.6 33 101.2 12.0 3.6 91.8 12.0 3.6 97.8 12.0 3.6 97.8 12.0 3.6 973 136 4.5 103.0 13.6 4.5

nov 57.5 8.7 3.8 59.8 6.8 3.7 52.0 6.8 3.7 58.0 6.8 3.7 58.0 6.8 3.7 60.6 8.2 4.9 65.0 8.2 4.9

dic 49.3 5.2 3.6 49.6 4.0 34 45.0 4.0 34 47.6 4.0 34 47.6 4.0 34 49.8 4.8 4.7 535 4.8 4.7

Tabla A 19 Recopilacidon de resultados de la ubicacion de Ujué.
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A1.20 Vaasa, Finlandia

NASA POWER PVGis-COSMO PVGis-ERA5 Renewables.ninja-MERRA-2 Renewables.ninja-SARAH
Gi T2m WS10m Gi T2m WS10m Gi T2m WS10m Gi 2m WS10m Gi T2m  WS10m

2015 8739 5.7 4.0 854.1 6.1 3.6 9215 6.1 3.6 907.0 5.8 4.0 819.6 5.8 4.0

g‘ 2014 928.8 54 3.7 9129 5.9 3.2 964.3 5.9 3.2 955.0 5.5 3.8 861.2 5.5 3.8
E 2013 896.4 438 3.7 896.7 5.1 34 979.6 5.1 34 973.4 5.0 3.8 851.2 5.0 3.8
E 2012 939.0 3.7 3.8 815.0 45 34 904.0 45 34 902.2 3.9 3.8 751.7 3.9 3.8
E 2011 9703 4.8 3.7 8844 51 3.7 939.2 51 3.7 944.7 5.1 3.8 805.7 51 3.8
2010 9525 25 3.5 896.6 3.1 3.6 9449 3.1 3.6 936.9 2.7 3.7 805.2 2.7 3.7
L 80.6 -54 4.1 95.0 -4.8 3.6 98.3 -4.8 3.6 91.3 -5.1 4.2 729 5.1 4.2

% E 2T 4403 7.1 33 432.1 8.6 3.5 456.7 8.6 3.5 444.0 7.5 3.5 405.9 7.5 3.5
é % 3T 369.8 14.5 3.2 3249 14.8 3.1 362.2 14.8 31 376.5 145 34 3222 145 34
" 47 36.0 1.7 4.4 388 1.2 3.7 40.2 1.2 3.7 38.9 1.6 4.2 27.0 1.6 4.2
ene 2.7 -6.6 4.1 55 -6.6 3.5 50 -6.6 3.5 3.6 -6.6 43 0.8 -6.6 4.3

feb 16.8 -6.7 4.1 229 -5.6 3.6 23.2 -5.6 3.6 20.9 -6.1 43 123 -6.1 4.3

mar 61.1 -2.7 4.0 66.7 -2.2 3.8 701  -2.2 3.8 66.8 -2.5 4.2 59.8 -2.5 4.2

abr  107.2 2.0 3.5 1134 3.0 3.5 1184 3.0 3.5 111.4 24 3.7 100.2 24 3.7

5 may 159.2 7.6 33 151.3 9.6 3.6 158.7 9.6 3.6 153.3 8.0 3.5 142.8 8.0 3.5
E jun 173.9 11.7 3.1 167.4 13.4 33 179.6 13.4 3.3 179.3 123 3.2 162.9 123 3.2
% jul 168.8 16.4 3.0 149.8 17.5 3.1 168.9 17.5 31 168.1 16.6 3.2 1504 16.6 3.2
§ ago 130.8 15.5 3.0 110.4 15.6 2.9 123.7 15.6 2.9 131.0 15.5 33 1104 15.5 3.3
i} sep 70.3 115 3.7 64.7 11.2 3.4 69.5 11.2 34 77.5 11.3 3.7 614 113 3.7
oct 30.1 5.8 4.2 294 53 3.7 31.0 53 3.7 32.2 5.7 4.0 25.0 5.7 4.0

nov 5.5 2.0 4.2 7.2 1.5 35 7.0 1.5 35 5.7 1.8 4.1 1.9 1.8 4.1

dic 04 -26 4.7 22 33 3.9 21 -33 3.9 1.0 -2.7 4.5 0.1 -2.7 4.5

Tabla A 20 Recopilacidon de resultados de la ubicacion de Vaasa.
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ANEXO 2. Irradiacién utilizada por iHoga
A2.1 Irradiacién diaria promedio mensual para el Caso 1

MONTHLY AVERAGE DAILY IRRADIATION, HORLZ. / TILTED SURF.

MONTH

llustracion A 1 Irradiacion promedio diaria por mes descargada por iHoga desde NASA POWER para Berlin.

A2.2 Irradiacion diaria promedio mensual para el Caso 2

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

MONTH

llustracion A 2 Irradiacion promedio diaria por mes descargada por iHoga desde PVGis para Berlin.

A2.3 Irradiacion diaria promedio mensual para el Caso 3

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

MONTH

llustracion A 3 Irradiacion promedio diaria por mes descargada por iHoga desde Renewables.ninja para Berlin.
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A2.4 Irradiacion diaria promedio mensual para el Caso 4

MONTHLY AVERAGE DAILY IRRADMATION, HORLZ. / TILTED SURF.

MONTH

llustracion A 4 Irradiacion promedio diaria por mes descargada por iHoga desde NASA POWER para Santos.

A2.5 Irradiacion diaria promedio mensual para el Caso 5

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

MOMNTH
llustracion A 5 Irradiacion promedio diaria por mes descargada por iHoga desde PVGis para Santos.

A2.6 Irradiacion diaria promedio mensual para el Caso 6

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

MONTH

llustracion A 6 Irradiacion promedio diaria por mes descargada por iHoga desde PVGis para Santos.
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A2.7 Irradiacion diaria promedio mensual para el Caso 7

MONTHLY AVERAGE DAILY IRRADIATION, HORIZ. { TILTED SURF.

MONTH

llustracion A 7 Irradiacion promedio diaria por mes descargada por iHoga desde NASA POWER para Ampara.

A2.8 Irradiacion diaria promedio mensual para el Caso 8

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE
B_
5_
4
5 )
2
i
e e N T O R SRR
MONTH

llustracion A 8 Irradiacion promedio diaria por mes descargada por iHoga desde PVGis para Ampara.

A2.9 Irradiacién diaria promedio mensual para el Caso 9

MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

J F M A M J J A S 0 N D
MONTH

llustracion A 9 Irradiacion promedio diaria por mes descargada por iHoga desde Renewables.ninja para Ampara.
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A2.10 Irradiacion diaria promedio mensual para el Caso 10

MONTHLY AVERAGE DAILY IRRADIATION, HORIZ. / TILTED SURF.

J F M A M J J A S 0 N D
MONTH

llustracion A 10 Irradiacién promedio diaria por mes descargada por iHoga desde NASA POWER para Antsiranana.

A2.11 Irradiacién diaria promedio mensual para el Caso 11
MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

N w s O,
N " " L 5

J F M A M J J A S 0 N D
MONTH

llustracion A 11 Irradiacion promedio diaria por mes descargada por iHoga desde PVGis para Antsiranana.

A2.12 Irradiacion diaria promedio mensual para el Caso 12
MONTHLY AVERAGE DAILY IRRADIATION, TILTED SURFACE

J F M A M J J A S 0 N D
MONTH

llustracion A 12 Irradiacion promedio diaria por mes descargada por iHoga desde Renewables.ninja para Antsiranana.
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ANEXO 3. Informes generados tras las simulaciones con iHoga
A3.1 Informe de Berlin obtenido a partir de los datos de NASA POWER

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. BEST SOLUTION FOUND
DC Voltage: 48 V. AC:230V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x14x100 Wp. P total = 5.6 kWp (100% PV#1)

Batt. OPZS-Hawker: TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut)

Without Wind Turbines

Without Hydro Turbine

1x AC Gen. Diesel 1,9kVA, 1x1900 kVA g
Without Fuel Cell Q
Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W 1
PV Battery charge controller STECA: P TAROM 4140 of 149 A
Battery charger (AC/DC converter) induded in bi<di inverter PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batteries = 20 %

56

The Batteries are charged with power from renewable

IF_ THE POWER P! D BY THE RENEWABLE RCES IS LESS THAN LOAD: DIS E
The power not supplied 1o meet the load will be supplied by the Batteries (if they cannot sugply the whole, he rest will be supplied by the AC Generator).

Pigen = INF W
There is no Fuel Cell

AC Generator Minkmum Power : 5T0W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at full power (without excess), charging the Batt, (this hour and the next hours) unil 20
% SOC is reached

1621.5 € Cost AC gen. fuel, 1st. year: 33.4 €

Whiyr, NI 3950

Initial Investment: 14236.3 € Loan: 80 %, int. 7% in 10 years, annual quota:
Total System Costs (NPC): 26778.9 € Levelized cost of energy: 0.92 €/kWh
PV Generator Costs (NPC): 8152.7 €

Battery bank Costs (NPC): 6201.2 € PV 30.44 %

£ e om o O AL ALt

al (€

BATTERIES 23.16 %

AC Generator Costs (NPC): 1122.9€
Auxiliary Components Costs (NPC): 4859.6 €
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 946.8 €

Oros 7.73 %

INSTALLATION+FINANCING 8.72 %

— NV.+AUX. 29.94 %

ENERGY BALANCE DURING 1 YEAR (KW hivear);

Overall Load Energy: 1498.7 kWh/yr. From Renewable: 96%

Unmet load: 10.6 kW hyr (0.71 % load) 4,1183
Export Energy: 2237.5 KWh/yr 4,000-

Energy delivered by PV generator: 4118.3 kWhiyr 3,500

Energy delivered by Wind Turbines: 0 kWh/yr
Energy delivered by Hydro Turbine: 0 kWh/yr
Energy delivered by AC Generator: 49.6 kWh/yr
Hours eq. of AC Generator operation: 117.6 hiyr
Energy delivered by Fuel Cell: 0 kWh/yr

Hours of Fuel Cell operation: 0 hiyr

Energy at Hectrolyzer: 0 KWh/yr

Hours of Blectrolyzer operation: 0 Wyr

Energy charged by Batteries: 934.9 KW hyr
Energy discharged by Batteries: 800.5 kWhiyr
Batteries Lifetime: 12.16 years

E. sddto AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 KW hyr

Total CO2 emissions: 312.9kgCO2/yr; Emissions of AC g tor (due to consumption of 25.692 litrelyr): 89.92 kgCO2/yr
H2 sokd in one year: 0 kg H2/yr ///f HDI: 0.5251. Jobs created during system lifetime: 0.0168

T by
il

AC GEN.J¢
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A3.2 Informe de Berlin obtenido a partir de los datos de PVGis

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48V, AC: 230 V.

COMPONENTS
PV pan. aSi12-Schott: ASI100, 4x4x100 Wp. P total = 1.6 kWp (100% PV#1)

Batt. OPZS-Hawker:TLS-3, 24x1x180 Ah. E total = 8.64 KWh (1.4 d.aut)
1Wind T. Southwest:Whisper100, 1x925 W (@14m/s). P. total 0.925 kW 1.6 18
Without Hydro Turbine

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA

Without Fuel Cell

Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: TAROM 440 of 40 A

Battery charger (AC/DC converter) incdluded in bidi inverter P WT GBN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batierles = 20 %

IF_ THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batteries (if they cannot supply the whole, he rest will be supplied by the AC Generator),

Pigen = INF W
There Is no Fuel Cell

AC Generator Minkmum Power : 570 W

When power 1 be supgiied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at lull power (vithout excess), charging the Batl. (this hour and the next hours) unil 20
% SOC is reached

Initial Investment: 10715.2 € Loan: 80 %, int. 7% in 10 years, annual quota: 1220.5 € Cost AC gen. fuel, 1st. year: 194.8 €
NPC O Hi TEM ears etime): (comparing to only AC grid, J9K |l 99

Total System Costs (NPC): 20129.7 € Levelized cost of energy: 1 €/kWh
PV Generator Costs (NPC): 2889.7 €

Battery bank Costs (NPC). 6523.9 €

Wind turbines Costs (NPC): 5412.6 €

AC Generator Costs (NPC): 3130.8 €

BATTEREES 2.4 %

WIND 18.58 %
PVO.R %

Auxiliary Components Costs (NPC): 653.8 €

Inverter Costs (NPC): 3159.3 € INV.+AUX. 13.09 %
AC Generator Fuel Costs (NPC): 5528.3 €

=1 AC GENERATOR 10.75 %

ENERGY BALANCE DURING 1 YEAR (KW hivear);

Overall Load Energy: 1498.7 kWh/yr. From Renewable: 79.7%

Unmet load: 14.7 kWhiyr (0.98 % load) 1600177

Export Energy: 275.5 KW hyr 1400] [ ] 1,402.4

Energy delivered by PV generator: 1402.4 kWhiyr

Energy delivered by Wind Turbines: 487.9 KWhiyr

Energy delivered by Hydro Turbine: 0 kWh/yr >

Energy delivered by AC Generator: 289.6 KWhyr g a0

Hours eq. of AC Generator operation: 680.41 hiyr 5

Energy delivered by Fuel Cell: 0 KWh/yr 600

Hours of Fuel Cell operation: 0 hiyr 400
200

0

AC GEN. FUEL 18.98 %

Energy at Hectrolyzer: 0 KWh/yr 275.5

Hours of Blectrolyzer operation: 0 hyr 14.7

Energy charged by Batteries: 835.5 kW hiyr . & o = = r=
Energy discharged by Batteries: 715.9 kWhiyr g g k] g § 4 -] g
Batteries Lifetime: 11.07 years - 2 g © o

E. sdd to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kW hyr

Total CO2 emissions: 689.7kgCO2yr; Emissions of AC g tor (due to consumption of 149.846 litre/yr): 524.46 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //l/ HDI: 0.5249. Jobs created during system lifetime: 0.005
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A3.3 Informe de Berlin obtenido a partir de los datos de Renewables.ninja

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48V. AC: 230V,

PV pan. aSi12-Schott: ASI100, 4x11x100 Wp. P total = 4.4 KWp (100% PV#1)

Batt. OPZS-Hawker:TLS-3, 24x1x180 Ah. E total = 8.64 KWh (1.4 d.aut) Lo

Without Wind Turbines 4

Without Hydro Turbine 3]

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g

Without Fuel Cell 8 2] 1.9 ”
Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W Ly

PV Battery charge controller STECA: P TAROM 4140 of 149 A 0

Battery charger (AC/DC converter) induded in bidi inverter PV GEN INV
CONTROL STRATEGY

LOAD FOLLOWING. SOC min. batteries = 20 %

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied to meet the koad will be supplied by he Batleries (if they cannot sugply the whole, he rest will be Sed by the AC G ).

Pigen= INF W
There is no Fuel Cell

AC Generator Minkmum Power : 5T0W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at Jull power (without excess), charging the Batt. (this hour and the next hours) unil 20
% SOC is reached

Initial Investment: 12889.9 € Loan: 80 %, int. 7% in 10 years, annual quota: 1468.2 € Cost AC gen. fuel, 1st. year: 137.3€

N O al S1EM jears me): (comparin nly AC gri =

Total System Costs (NPC): 29748.1 € Levelized cost of energy: 1.02 €/kWh
PV Generator Costs (NPC): 6573.8 €
Battery bank Costs (NPC): 6848.6 € BATTERES 23.(2 %

PV22.1%

AC Generator Costs (NPC). 2267.5€
Auxiliary Components Costs (NPC): 4859.6 €
Inverter Costs (NPC): 3159.3 € NV.+AUX. 26.96 %

AC Generator Fuel Costs (NPC): 3896 € AC GEN. FUEL 131 %

NSTALLATION+FINANCING 7.2 %

== AC GENERATOR 7.62 %

ENERGY BALANCE DURING 1 YEAR (KW hivear);

Overall Load Energy: 1498.7 kWh/yr. From Renewable: 85.5%

Unmet load: 13.7 kWhiyr (0.91 % load) 238

Export Energy: 1913.2 KWh/yr 3,500- |

Energy delivered by PV generator: 3635.8 kWhiyr 3,000

Energy delivered by Wind Turbines: 0 kWh/yr

Energy delivered by Hydro Turbine: 0 KWhyr > 2,500-

Energy delivered by AC Generator: 204.1 KWhiyr % 2,000 19132

Hours eq. of AC Generator operation: 480.2 hyr g 1500] 1987

Energy delivered by Fuel Cell: 0 kWhiyr ,

Hours of Fuel Cell operation: 0 hiyr 1,000 9858 o9
Energy at Bectrolyzer: 0 KWh/yr 500-

Hours of Bectrolyzer operation: 0 hyr 1a7 204.1

Energy charged by Batteries: 985.8 KW hyr 0 ) .2 ry = -

Energy discharged by Batteries: 843.9 kWhiyr P E &5 3 3 3
Batterles Lifetime: 10.26 years - > Q o a

E. sdld to AC grid: 0 kWhiyr

E. Purchased from AC grid: 0 kW hyr

Total CO2 emissions: 576.33kgCO2/yr; Emissions of AC generator (due to consumption of 105.615 lire/yr): 369.65 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5249. Jobs created during system lifetime: 0.0132
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A3.4 Informe de Santos obtenido a partir de los datos de NASA POWER

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION

DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x5x100 Wp. P total = 2 kWp (100% PV#1)

Batt. OPZS-Hawker: TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut) 2

Without Wind Turbines 1.6

Without Hydro Turbine

1x AC Gen. Gasdline 0.5kVA, 1x500 kVA g
&

Without Fuel Cell
Without Electrolyzer 0.5

Inverter STECA: XPC 1600-48, 1600W
PV Battery charge controller STECA: P TAROM 4055 of 55 A

Without battery charger PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batteries = 20 %

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batteries (if they cannot supply the whole, he rest will be supplied by the AC Generalor),

Pigen = INF W
There is no Fuel Cell

AC Generator Minkmum Power : 150 W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at lll power (without excess), charging the Batt. (fhis hour and the next hours) unil 20
% SOC is reached

Initial Investment: 8906.8 €. Loan: 80 %, int. 7% in 10 years, annual quota: 1014.5 €. Cost AC gen. fuel, 1st. year: 0€

AL 4 X SLITTe QInparing 10 Oy AL gria, 2.
Total System Costs (NPC): 18164.6 € Levelized cost of energy: 0.62 €/kWh
PV Generator Costs (NPC): 3416 €

Battery bank Costs (NPC): 6476.4 €

BATTERIES 35.65 %

PV 1881 %

AC Generator Costs (NPC): 250 €

Ovos 1.38 %
INSTALLATION+FINANCING 865 %

Auxiliary Components Costs (NPC): 3290.9 €
Inverter Costs (NPC): 3159.3 €

i INV+AUX. 35.51 %

Overall Load Energy: 1498.7 kWh/yr. From Renewable: 100%

Unmet load: 0 kWh/yr (0 % load) 2,400 2,3073

Export Energy: 317.8 KW hyr 2,200

Energy delivered by PV generator: 2307.3 kWhiyr 2,000

Energy delivered by Wind Turbines: 0 kWh/yr 1,800

Energy delivered by Hydro Turbine: 0 KWh/yr 5. 1,600 1,498.7

Energy delivered by AC Generator: 0 kWhyr Q 1,400-

Hours eq. of AC Generator operation: 0 hyr w 1,200 1,075.5

Energy delivered by Fuel Cell: 0 KWhiyr & 1,000 915.8
Hours of Fuel Cel operation: 0 hiyr g;

Energy at Bectrolyzer: 0 KWh/yr 400- a8

Hours of Blectrolyzer operation: 0 Wyr 2001

Energy charged by Batteries: 1075.5 KWh/yr 0

Energy discharged by Batteries: 915.8 kWhiyr 9 3 g < g
Batteries Lifetime: 11.42 years 9 o a

E. sald to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 KW hyr

Total CO2 emissions: 105.59kgCO2/yr; Emissions of AC generatbor (due to consumption of 0 litre/yr): 0 kgCO2yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5258. Jobs created during system lifetime: 0.006
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A3.5 Informe de Santos obtenido a partir de los datos de PVGis

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48V, AC: 230V,

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x6x100 Wp. P total = 2.4 kWp (100% PV#1)

Batt. OPZS-Hawker: TLS-5, 24x1x270 Ah. E total = 12.96 kWh (2.2d.aut)

Without Wind Turbines 2 1.9
Without Hydro Turbine 1.6
1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g

Without Fuel Cell 2

Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: P TAROM 4055 of 55 A
Battery charger (AC/DC converter) induded in bidi inverter PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batteries = 20 %

24

Tuummwmummmm

IF_ THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batleries (if they cannot sugply the whole, he rest will be Sed by the AC G ).

Pigen = INF W
There is no Fuel Cell

AC Generator Minkmum Power : 570 W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at Jull power (without excess), charging the Batt. (tis hour and the next hours) unl 20
% SOC is reached

Initial Investment: 11165 €. Loan: 80 %. int. 7% in 10 yon annual quou, 1271 ¢ CoslAC gen. fuel, 1st. year: 522 €

Total System Costs (NPC): 22708.3 € Levelized cost of energy: 0.78 €/kWh
PV Generatbor Costs (NPC): 39423 €
Battery bank Costs (NPC): 7638.7 € BATTERIES 33.64 %

PV 17.36 %

AC Generator Costs (NPC): 1301.1 €

Auxiliary Components Costs (NPC): 3290.9 €
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 1480 € AC GEN. FUEL 6.52 %
- GRS AC GENERATOR 5.73 %

ENERGY BALANCE DURING 1 YEAR (KW hivear);

Overall Load Energy: 1498.7 KWh/yr. From Renewable: 94.3%
Unmet load: 7.2 kWh/yr (0.48 % load)

Export Energy: 610.6 KW hyr

Energy delivered by PV generator: 2513.6 kWhiyr

Energy delivered by Wind Turbines: 0 KWh/yr

Energy delivered by Hydro Turbine: 0 kWh/yr

Energy delivered by AC Generator: 77.5 kWh/yr

Hours eq. of AC Generator operation: 182.5 hWyr i
Energy delivered by Fuel Cell: 0 KWhiyr 1,000- -
Hours of Fuel Cell operation: 0 hiyr 610.6
Energy at Hectrolyzer: 0 KWh/yr 500-
Hours of Bectrolyzer operation: 0 hyr

Energy charged by Batteries: 1151.6 kWh/yr
Energy discharged by Batteries: 980.4 kWhiyr
Batteries Lifetime: 14.89 years

E. sdd to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kW hyr

Total CO2 emissions: 272.52kgCO2/yr; Emissions of AC generator (due to consumption of 40.154 litre/yr): 140.54 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5254. Jobs created during system lifetime: 0.0072

INSTALLATION +FINANCING 8.35 %
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A3.6 Informe de Santos obtenido a partir de los datos de Renewables.ninja

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION

DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x11x100 Wp. P total = 4.4 kWp (100% PV#1)

Batt. OPZS-Hawker:TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut) 44

Without Wind Turbines *

Without Hydro Turbine 3]

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g

Without Fuel Cel Q 2 19 -
Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W "

PV Battery charge controller STECA: P TAROM 4140 of 149 A 0

Battery charger (AC/DC converter) induded in bi<di inverter

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batiedes = 20 %

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied to meet the koad will be supplied by the Batteries (if they cannot sugply the whole, he rest will be supplied bythe AC G ).

Pigen = INF W

There is no Fuel Cell

AC Generator Minkmum Power : 570 W

When power 10 be supglied by AC Gen, is < Paritical_gen = 0 W, AC gen. runs at full power (without excess), charging the Batt. (this hour and the next hours) unil 20

% SOC is reached

NI Ol al [EM jears me): (comparingtoon
PV Generator Costs (NPC): 6573.8 €
Battery bank Costs (NPC): 6500.2 €

AC Generator Costs (NPC): 1342.3 €
Auxdliary Components Costs (NPC): 4859.6 €
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 1588.8 €

ENERGY BALANCE DURING 1 YEAR (kW hivear);
Overall Load Energy: 1498.7 kWh/yr. From Renewable: 93.6%
Unmet load: 12.9 kWh/yr (0.86 % load)

Export Energy: 1621.6 kWh/yr

Energy ddivered by PV generator: 3475.2 kWhiyr
Energy delivered by Wind Turbines: 0 kWh/yr
Energy deivered by Hydro Turbine: 0 KWh/yr
Energy delivered by AC Generator: 83.2 kWh/yr
Hours eq. of AC Generator operation: 197.5 hyr
Energy delivered by Fuel Cell: 0 kWh/yr

Hours of Fuel Cell operation: 0 hiyr

Energy at Bectrolyzer: 0 kWh/yr

Hours of Hlectrolyzer operation: 0 hyr

Energy charged by Batteries: 993.9 kW hiyr

Energy discharged by Batteries: 845.9 kWhiyr
Batteries Lifetime: 11.24 years

E. sddto AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kW hiyr

Total System Costs (NPC): 26167.4 € Levelized cost of energy: 0.9 €kWh

Initial Investment: 12889.9 € Loan: 80 %, int. 7% in 10 years, annual quota: 1468.2 € Cost AC gen. fuel, 1st. year: 56 €

o LELALLINL

BATTERIES 24.84 % PV 25.12%
INSTALLATION +FINANCING 8.19 %
AC GEN. FUEL 6.07 %
INV.+AUX 30.64 % AC GENERATOR 5.13 %
3'5w_ 4752
3,000-
2,500
>
£ 2,000-
w
& 1,500
1,000 s
500
83.2
0 9 — a a = [
& § 8 ¢ 5 32
(5] o
2

Total CO2 emissions: 341.85kgCO2/yr; Emissions of AC generator (due to consumption of 43.077 litre/yr): 150.77 kgCO2/yr
H2 sokd in one year: 0 kg H2/yr //// HDI: 0.525. Jobs created during system kfetime: 0.0132
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A3.7 Informe de Ampara obtenido a partir de los datos de NASA POWER

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION

DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x6x100 Wp. P total = 2.4 kWp (100% PV#1)

Batt. OPZS-Hawker: TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut)

Without Wind Turbines 2
Without Hydro Turbine 1.6
1x AC Gen. Gasdline 0.5kVA, 1x500 kVA E

Without Fuel Cell Q

Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W =
PV Battery charge controller STECA: P TAROM 4055 of 55 A -
Without battery charger PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batterbes = 20 %

24

Tuummwmnwmmm

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE

The power not supplied to meet the load will be supplied by he Batleries (if they cannot supply the whole, he rest vill be supplied by the AC Generalor).
Pigen = INF W
There is no Fuel Cell

AC Generator Minkmum Power : 150 W

When power 10 be supglied by AC Gen. is < Paritical_gen = O W, AC gen. runs at lll power (without excess), charging the Batt. (this hour and the next hours) unil 20
% SOC is reached

hlﬂal hvoﬂmcnt 9355.6 €. Loan: 80 %, Im 7% in 10 yon. annual quou. 10656 €. CoﬂAc gen. fuel, 1st. year: 0 €

Total System Costs (NPC): 18748.9 € Levelized cost ofonorgy 0.64 €/kWh

PV Generator Costs (NPC): 3942.3 €

Battery bank Costs (NPC): 6470 €

SR BATTERIES 34.51 % PV 2103 %

AC Generator Costs (NPC): 250 €
— Oros 1.33 %

AT Cominsnis NS ()T 5900 § INSTALLATION+FINANCING 873 %
Inverter Costs (NPC): 3159.3 €

J— INV.JAUX. 344 %

Overall Load Energy: 1498.7 KkWh/yr. From Renewable: 100%
Unmet load: 0 kWh/yr (0 % load) 2,5372
Export Energy: 554.8 kW hiyr 2,500}
Energy delivered by PV generator: 2537.2 kWhiyr

Energy delivered by Wind Turbines: 0 KWhiyr 2,000
Energy delivered by Hydro Turbine: 0 KWh/yr
Energy delivered by AC Generator: 0 kWhiyr
Hours eq. of AC Generator operation: 0 hyr
Energy delivered by Fuel Cell: 0 kWh/yr
Hours of Fuel Cell operation: 0 hiyr

Energy at Hectrolyzer: 0 kWh/yr 500 S8
Hours of Bectrolyzer operation: 0 Wyr .
a
a

1.500- 1,498.7

ENERGY

1,000 908.1

Energy charged by Batteries: 1066.4 kWh/yr 0
Energy discharged by Batteries: 908.1 kWh/yr

Batteries Lifetime: 11.47 years

E. sdld to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kKW hyr

Total CO2 emissions: 118.22kgCO2/yr; Emissions of AC generatbor (due to consumption of 0 litre/yr): 0 kgCO2lyr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5258. Jobs created during system lifetime: 0.0072
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A3.8 Informe de Ampara obtenido a partir de los datos de PVGis

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION

DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x4x100 Wp. P total = 1.6 kWp (100% PV#1)

Batt. OPZS-Hawker: TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut) - e

Without Wind Turbines 16 1.6

Without Hydro Turbine

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g 1
g

Without Fuel Cell

Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: TAROM 440 of 40 A
Battery charger (AC/DC converter) included in bidi inverter PV GEN INV
CONTROL STRATEGY

LOAD FOLLOWING. SOC min. batteries = 20 %

P P T N HER THAN
The Batteries are charged with the spare power fom renevwable

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batleries (if they cannot supply the whole, he rest il be #ed bythe AC G ).

Pigen = INF W
There is no Fuel Cell

AC Generator Minkmum Power : 570 W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at full power (without excess), charging the Batl. (this hour and the next hours) unil 20
% SOC is reached

Initial Investment: 7792.9 €. Loan: 80 %, int. 7% in 10 years, annual quota: 887.6 €. Cost AC gen. fuel, 1st. year: 68.3 €

N O H 1 ears etime): (comparing to only AC grid IKWh /yr P

Total System Costs (NPC): 18218.7 € Levelized cost of energy: 0.63 €/kWh
PV Generator Costs (NPC): 2889.7 €

Battery bank Costs (NPC): 6706.2 € BATTERIES 36.81 %

== PV 15.86 %

AC Generator Costs (NPC): 1460.4 €

Auxdliary Components Costs (NPC): 653.8 € INSTALLATION+FINANCING 7.75 %
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 1937.1€ INV+AUX. 20.93 % AC GEN. FUEL 10.83 %
—— AC GENERATOR 8.02%

ENERGY BALANCE DURING 1 YEAR (KW hivear);

Overal Load Energy: 1498.7 KWh/yr. From Renewable: 92.3%

Unmet boad: 13.4 KWhyr (0.89 % load) 2000 1984

Export Energy: 140.7 KWhiyr 1:8(!)

Energy delivered by PV generator: 1984.3 kWhiyr 1,600 .

Energy delivered by Wind Turbines: 0 KWh/yr byt L8]

Energy delivered by Hydro Turbine: 0 kWh/yr >

Energy delivered by AC Generator: 101.5 KWhiyr g :-gf 1,052.5

Hours eq. of AC Generator operation: 240.52 hlyr z" 89.3
Energy delivered by Fuel Cell: 0 KWhiyr 800-

Hours of Fuel Cell operation: 0 hiyr 600-

Energy at Blectrolyzer: 0 KWh/yr 400

Hours of Blectrolyzer operation: 0 hyr 200 - 140.7 101.5

Energy charged by Batteries: 1052.5 kWh/yr 0 ) -E s = - = =
Energy discharged by Batteries: 899.3 kWhiyr . E & g & 3
Batteries Lifetime: 10.83 years - = Q o o

E. sdd to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kW hyr

Total CO2 emissions: 288.66kgCO2/yr; Emissions of AC generatbor (due to consumption of 52.538 litre/yr): 183.88 kgCO2/yr
H2 sokd in one year: 0 kg H2/yr ///l HDI: 0.525. Jobs created during system lifetime: 0.0048
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A3.9 Informe de Ampara obtenido a partir de los datos de Renewables.ninja

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Vohage: 48 V. AC: 230 V.

COMPONENTS
PV pan. aSi12-Schott: ASI100, 4x6x100 Wp. P total = 2.4 kWp (100% PV#1)

Batt. OPZS-Hawker.TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut) 28
Without Wind Turbines 2 1.9
Without Hydro Turbine 1.6
1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g

Without Fuel Cell 2

Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: P TAROM 4055 of 55 A

Battery charger (AC/DC converter) induded in bi<di inverter PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batterles = 20 %

HE PO R PRODUCED BY THE RI WAB OL

The Batteries are charged with the spare power fom renevable

IF_ THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batleries (if they cannot sugply the whole, he rest will be supplied by the AC Generator),

Pigen= INF W
There is no Fuel Cell

AC Generator Minkmum Power : 570 W

When power 10 be supglied by AC Gen. is < Paitical_gen = 0 W, AC gen. runs at lull power (without excess), charging the Batl. (this hour and the next hours) unfl 20
% SOC is reached

Initial Investment: 9916.6 €. Loan: 80 %, int. 7% in 10 years, annual quota: 11295 €. Cost AC gen. fuel, 1st. year: 19.2 €

NI O Hi EM fears etime omparing to only AC grid

Total System Costs (NPC): 20160.6 € Levelized cost of energy: 0.69 €/kWh
PV Generator Costs (NPC): 39423 €
Battery bank Costs (NPC): 6521.6 €

BATTERIES 32.35%
PV 19.556 %

AC Generator Costs (NPC): 985.6 €

Auxdiiary Components Costs (NPC): 3290.9 €
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 544.1 €
— INV.+AUX. 31.99 %

Oros 7.59 %

ENERGY BALANCE DURING 1 YEAR (KW hivear):;
Overall Load Energy: 1498.7 kWh/yr. From Renewable: 97.8%

INSTALLATION+FINANCING 8.52 %

Unmet koad: 4.1 KWhiyr (0.27 % load) 2,500 2017
Export Energy: 457.2 KW hyr [ ]
Energy delivered by PV generator: 2401.7 kWhiyr 2,000
Energy delivered by Wind Turbines: 0 kWh/yr
Energy delivered by Hydro Turbine: 0 KWh/yr
Energy delivered by AC Generator: 28.5 kWh/yr
Hours eq. of AC Generator operation: 67.6 hiyr
Energy delivered by Fuel Cell: 0 kWh/yr
Hours of Fuel Cell operation: 0 hiyr

500- 457.2
Energy at Blectrolyzer: 0 KWh/yr
Hours of Blectrolyzer operation: 0 Wyr
Energy charged by Batteries: 1090.8 kWh/yr
Energy discharged by Batteries: 929 kWh/yr
Batteries Lifetime: 11.09 years
E. sdd to AC grid: 0 KWh/yr
E. Purchased from AC grid: 0 kKW hiyr
Total CO2 emissions: 174.02kgCO2/yr; Emissions of AC generatbor (due to consumption of 14.769 litre/yr): 51.69 kgCO2yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5256. Jobs created during system lifetime: 0.0072

> 1,498.7
1500 1
&

) 1,000.8
& 1,000 @29

~N
bt
o

(=4
»

LOAD|
Unmet}-
Exp
C.BA
D.BA

AC GEN.

83




A3.10 Informe de Antsiranana obtenido a partir de los datos de NASA POWER

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x4x100 Wp. P total = 1.6 kWp (100% PV#1)
Batt. OPZS-Hawker: TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut)
Without Wind Turbines 18 16
Without Hydro Turbine

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA E
Without Fuel Cell Q
Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: TAROM 440 of 40 A

Battery charger (AC/DC converter) induded in bi<di inverter PV GEN INV
CONTROL STRATEGY

LOAD FOLLOWING. SOC min. batteries = 20 %

P T HIGH N
The Batteries are charged with he spare power fom renewable

IF_ THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batleries (if they cannot supply the whole, he rest vwill be supplied by the AC Generalor),

Pigen = INF W
There Is no Fuel Cell

AC Generator Minkmum Power : 5T0W

When power 10 be supglied by AC Gen. is < Paitical_gen = 0 W, AC gen. runs at full power (withou excess), charging the Batt. (this hour and the next hours) unil 20
% SOC is reached

Initial Investment: 7792.9 €. Loan: 80 %, int. 7% in 10 years, annual quota: 887.6 €. Cost AC gen. fuel, 1st. year: 44.1€

N O al [EM pears me omparin nly AC gri

Total System Costs (NPC): 16990.3 € Levelized cost of energy: 0.58 €/kWh
PV Generator Costs (NPC): 2889.7 €
Battery bank Costs (NPC): 6396.2 €

BATTERIES 37.65 %

PV 17.01 %

AC Generator Costs (NPC). 12276 €

Auxiliary Components Costs (NPC): 653.8 €
Inverter Costs (NPC): 3159.3 €

AC Generator Fuel Costs (NPC): 1251.5€ R AC GEN. FUEL 7.37 %
— " " AC GENERATOR 7.23 %

ENERGY BALANCE DURING 1 YEAR (KW hivear);
Overall Load Energy: 1498.7 kWh/yr. From Renewable: 94.9%

INSTALLATION+FINANCING 831 %

Unmet load: 10.3 KWhiyr (0.69 % load) 2,200- 2.0672
Export Energy: 179.2 kW hyr 2,000 [ ]
Energy delivered by PV generator: 2067.2 kWhiyr 1,800-

Energy delivered by Wind Turbines: 0 kWhiyr 1600 1,987

Energy delivered by Hydro Turbine: 0 KWhiyr > 1,400

Energy delivered by AC Generator: 65.6 kWh/yr g 1,200

Hours eq. of AC Generator operation: 155.72 hiyr Z 1,000

Energy delivered by Fuel Cell: 0 KWh/yr 800

Hours of Fuel Cell operation: 0 hiyr 600

Energy at Blectrolyzer: 0 KWh/yr 400

Hours of Electrolyzer operation: 0 hyr 200 ik iR

Energy charged by Batteries: 1029.9 KWh/yr 0 —T = ) z
Energy discharged by Batteries: 881.2 kWhiyr S g Pl

Batteries Lifetime: 11.67 years

E. sdd to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kWhiyr
Total CO2 emissions: 216.99kgCO2/yr; Emissions of AC generator (due to consumption of 33.923 litre/yr): 118.73 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5252. Jobs created during system lifetime: 0.0048
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A3.11 Informe de Antsiranana obtenido a partir de los datos de PVGis

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48 V. AC:230V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x4x100 Wp. P total = 1.6 kWp (100% PV#1)

Batt. OPZS-Hawker:TLS-3, 24x1x180 Ah. E total = 8.64 kWh (1.4 d.aut)

Without Wind Turbines 18 L8
Without Hydro Turbine

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA E
Without Fuel Cell o b
Without Electrolyzer

Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: TAROM 440 of 40 A
Battery charger (AC/DC converter) induded in bi-di inverter PV GEN INV

CONTROL STRATEGY
LOAD FOLLOWING. SOC min. batteries = 20 %

TMB&WI.WMNWWMM

IF_ THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied to meet the lad will be supplied by he Batlteries (if they cannot sugply the whole, he rest will be supplied by the AC Generalor),

Pigen = INF W
There Is no Fuel Cell

AC Generator Minkmum Power : 5T0W

When power 10 be supglied by AC Gen. is < Paritical_gen = 0 W, AC gen. runs at Jull power (without excess), charging the Batt. (this hour and the next hours) unil 20
% SOC is reached

hlu-l hvnlmonl 77929 €. Loan: 80 %, Im 7%in10 ynn. annual quou 887.6 €. COu Ac gen. fuel, 1st. year: 38 €

Total System Costs (M’C) 16853.3 € Levelized cost ofomrgy 0.58 €/kWh

PV Generator Costs (NPC): 2889.7 €
Battery bank Costs (NPC): 6495.8 €

BATTERIES 38.54 %
e PV 17.15 %
AC Generator Costs (NPC): 1165.3 €
Auxliary Components Costs (NPC): 653.8 € INSTALLATION +FINANCING 8.38 %
Inverter Costs (NPC): 3159.3 €
AC Generator Fuel Costs (NPC): 1077.4 € AC GEN.FUEL 639 %
- INV.+AUX. 22.63 % AC GENERATOR 6.91 %
ENERGY BALANCE DURING 1 YEAR (KW hivear);
Overall Load Energy: 1498.7 kWh/yr. From Renewable: 95.8%
Unmet load: 6.1 KWhyr (0.41 % load) 2,400- 33308
Export Energy: 380 kWh/yr 2,200- [ |
Energy delivered by PV generator: 2280.5 kWhyr 2,000
Energy delivered by Wind Turbines: 0 KWhiyr 1,800
Energy delivered by Hydro Turbine: 0 KWhiyr % :'fgﬂ 1.408.7
Energy delivered by AC Generator: 56.4 kWh/yr & 1:2(!)
Hours eq. of AC Generator operation: 133.02 hiyr Z 1.000- 1.041.6 i
Energy delivered by Fuel Cell: 0 kWh/yr 800
Hours of Fuel Cell operation: 0 hiyr 600
Energy at Blectrolyzer: 0 KWh/yr 400 380
Hours of Bectrolyzer operation: 0 Wyr 200 - 56.4
Energy charged by Batteries: 1041.6 KWh/yr 0 9 = < z - =
Energy discharged by Batteries: 891.4 KWhiyr -3 2 & a 3 )
Batterles Lifetime: 11.28 years = = Q o =]

E. sddto AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kW hiyr

Total CO2 emissions: 200.97kgCO2/yr; Emissions of AC generator (due to consumption of 29.231 litre/yr): 102.31 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5254. Jobs created during system lifetime: 0.0048

85



A3.12 Informe de Antsiranana obtenido a partir de los datos de Renewables.ninja

PROJECT: C:\Users\nlira\Desktop\Pr1.hoga. OPTIMAL SOLUTION
DC Voltage: 48 V. AC: 230 V.

COMPONENTS

PV pan. aSi12-Schott: ASI100, 4x4x100 Wp. P total = 1.6 kWp (100% PV#1)

Batt. OPZS-Hawker.TLS-3, 24x1x180 Ah. E total = 8.64 KWh (1.4 d.aut) . 1o

1Wind T. Southwest:AIR X, 1x547 W (@14m/s). P. total 0.547 kKW 1.6 16
Without Hydro Turbine

1x AC Gen. Diesel 1.9kVA, 1x1900 kVA g
Without Fuel Cell 2
Without Electrolyzer 0.5
Inverter STECA: XPC 1600-48, 1600W

PV Battery charge controller STECA: TAROM 440 of 40 A
Battery charger (AC/DC converter) induded in bidi inverter 2" WT GEN INV
CONTROL STRATEGY

LOAD FOLLOWING. SOC min. batterles = 20 %

P i I N
The Batteries are charged with the spare power from renevable

IF THE POWER PRODUCED BY THE RENEWABLE SOURCES IS LESS THAN LOAD: DISCHARGE
The power not supplied 1o meet the load will be supplied by he Batleries (if they cannot supply the whole, he rest will be supplied by the AC Generalor).

Pigen = INF W
There Is no Fuel Cell

AC Generator Minkmum Power : 5T0W

When power 10 be supglied by AC Gen. is < Paitical_gen = 0 W, AC gen, runs at full power (without excess), charging the Batl. (this hour and the next hours) unil 20
% SOC is reached

Initial Investment: 8756.8 €. Loan: 80 %, int. 7% in 10 years, annual quota:
NPC O HE SYSTEM t X A d :
Total System Costs (NPC): 19358.2 € Levelized cost of energy: 0.66 €/kW!
PV Generatbor Costs (NPC): 2889.7 €

Battery bank Costs (NPC): 5460 €

Wind turbines Costs (NPC): 2453.9 €

AC Generator Costs (NPC): 1406.4 €

997.4 €. Cost AC gen. fuel, 1st. year: 62.9 €

KWh/yr, Ni >

omparnng nNyasLqn 2

BATTERIES 28.21 %

PV 14.93 %

WIND 12.68 %

Auxiliary Components Costs (NPC): 653.8 €
Inverter Costs (NPC): 3159.3 €
AC Generator Fuel Costs (NPC): 1784.7 €

INSTALLATION+FINANCING 8.01 %

AC GEN. FUEL 922 %

= — AC GENERATOR 7.77 %
ENERGY BALANCE DURING 1 YEAR (KW hivear):

Overall Load Energy: 1498.7 KWh/yr. From Renewable: 93%

Unmet load: 12.1 KW hiyr (0.81 % load) 1,600 1.4%8.7 L8
Export Energy: 456.7 kWhiyr 1,400 |
Energy delivered by PV generator. 1468.6 kWhiyr 1.2001

Energy delivered by Wind Turbines: 773.5 kWh/yr 4

Energy delivered by Hydro Turbine: 0 KWh/yr > 1,000

Energy delivered by AC Generator: 83.5 kWhiyr g 200

Hours eq. of AC Generator operation: 220.83 hiyr 5

Energy delivered by Fuel Cell: 0 KWhiyr " -

Hours of Fuel Cell operation: 0 hiyr 400

Energy at Bectrolyzer: 0 kWh/yr 200

Hours of Bectrolyzer operation: 0 hyr 12.4

Energy charged by Batteries: 645.4 kW hyr 0 9 = .y s
Energy discharged by Batteries: 553.1 kWhiyr ! E i

Batteries Lifetime: 16.65 years

E. sdd to AC grid: 0 kWh/yr

E. Purchased from AC grid: 0 kWhiyr
Total CO2 emissions: 293.07kgCO2/yr; Emissions of AC generatbor (due to consumption of 48.385 litre/yr): 169.35 kgCO2/yr
H2 sold in one year: 0 kg H2/yr //// HDI: 0.5251. Jobs created during system lifetime: 0.0049
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