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Prediction Study of Solar Modules Considering the Shadow Effect
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ABSTRACT: Since the last five years it has become a lot of solar power plants installed. However, by installing the large-scale solar powet
station it is not easy to predict the actual generation years. Because there are a variety of factors, such as changes daily solar radiation,
temperature and humidity. If the power output can be measured accurately it predicts profits also we can measure efficiency for solar
power plants precisely. Therefore, Prediction of power generation is forecast to be a useful research field. In this study, out discovering
the factors that can improve the accuracy of the prediction of the photovoltaic power generation presents the means to apply them to the
power generation amount prediction.
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Table 1. 24year data for irradiance
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Global Nomal Direct Normal|Latitude Tilt| Peak Lat.Tilt
YEAR | Irradiance | Irradiance | Irradiance | (1—hravg)
kWh/m?/d W/m?
2012 9.17 7.41 6.65 1204
2011 9.06 7.29 6.59 1184
2010 9.02 7.33 6.4 1180
2009 8.88 71 6.49 1208
2008 9.01 7.31 6.54 1233
2007 8.73 6.93 6.32 1178
2006 8.8 6.88 6.43 1228
2005 8.6 6.82 6.23 1202
2004 8.82 7.06 6.31 1176
2003 8.8 7.05 6.29 1164
2002 8.96 7.15 6.5 1211
2001 8.75 7 6.31 1172
2000 8.73 7.01 6.29 1209
1999 9.03 7.37 6.53 1176
1998 8.81 7.04 6.23 1217
1997 8.39 6.76 6.05 1170
1996 8.76 7.19 6.39 1173
1995 8.49 6.91 6.26 1211
1994 8.53 6.71 6.19 1206
1993 8.57 6.48 6.2 1160
1992 7.92 5.48 5.8 1162
1991 8.52 6.52 -
1990 8.38 6.63 -
1989 9.17 7.32 -
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Fig. 5. PV multi array
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Table 2. Comparative data (calculation, module simulator, module

specification)

Category Eq. result Module simulator result
Irradiance( W/m?) 1000 1000
Temperature(°C) 23.1 231

lsc(A) 6.133 6.144
Imp(A) 5.7641 5.758
Voc(V) 64.936 65.692
Vinp(V) 55.0534 55.277
Prmp(W) 317.336 317.859

Category Eq. result Specification
Irradiance( 1W/m?) 800 800
Temperature(°C) 25 25

lsc(A) 4.912 4.97
Imp(A) 4614 4.62
Voc(V) 63.916 60.5
Vinp(V) 54.462 50.1
Prp(W) 251.324 231
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Table 3. Calculation data

Power generation of comparison
year(W) P
Using module
efficiency values 21,055,883 100%
(Standard)
Sandia’s Eq. o
(Distance 1.0 m) 11,102,562 52.73%
Sandia’s Eq. o
(Distance 1.5 m) 15,805,356 75.06%
Sandia’s Eq. 0
(Distance 2.0 m) 18,164,525 86.27%
Sandia’s Eq. o
(Distance 1.0 m, Temp.+20) 10,264,468 48.75%
Sandia’s Eq. o
(Distance 1.5 m, Temp.+20) 14,616,815 69.56%
Sandia’s Eq. o
(Distance 2.0 m, Temp.+20) 16,799,497 79.79%
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