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Prediction of module temperature and photovoltaic electricity
generation by the data of Korea Meteorological Administration
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"Korea East-West Power Co., Ltd., Ulsan 44543, Korea
“TSchool of Mechanical Engineering, Hanyang University, Seoul 04763, Korea

ABSTRACT : In this study, the PV output and module temperature values were predicted using the
Meteorological Agency data and compared with actual data, weather, solar radiation, ambient
temperature, and wind speed. The forecast accuracy by weather was the lowest in the data on a clear day,
which had the most data of the day when it was snowing or the sun was hit at dawn. The predicted
accuracy of the module temperature and the amount of power generation according to the amount of
insolation decreased as the amount of insolation increased, and the predicted accuracy according to the
ambient temperature decreased as the module temperature increased as the ambient temperature
increased and the amount of power generated lowered the ambient temperature. As for wind speed, the
predicted accuracy decreased as the wind speed increased for both module temperature and power
generation, but it was difficult to define the correlation because wind speed was insignificant than the
influence of other weather conditions.
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Table 1 Prediction of module temperature according to
weather forecast model

Prediction

model Weather RMSE (C) MAD (C) MAPE (%)
sunny 6.39 5.15 345.32
King et al. rain 4.01 2.96 44.90
snow 5.57 3.76 2131.31
sunny 7.94 6.20 341.79
Duffie rain 4.89 3.42 46.18
snow 5.03 341 2100.14
Average 5.64 4.15 834.94
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Fig. 2 Comparison of predicted accuracy of module
temperature forecasts on a snowy day
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Table 2 Prediction of photovoltaic electricity generation
according to weather forecast model

sunny 167.89 104.14 1563.00

King et al. rain 75.14 46.33 74.25
snow 271.02 167.95 33.89

sunny 199.19 134.75 154.72

Duffie rain 89.85 556.12 74.98
snow 292.67 178.71 34.53

Calculation sunny 225.04 1562.73 147.15
resultby 1 iy 9517 | 5525 | 71.84

PmxQ’

equation snow 282.89 183.76 31.57
Average 188.76 119.86 86.21
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