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Abstract

Climate change and environmental pollution are becoming serious due to the use of fossil
energy. For this reason, renewable energy systems are increasing, especially photovoltaic
systems being more popular. The photovoltaic system has characteristics that are affected by
ambient weather conditions such as insolation, outside temperature, wind speed. Particularly, it
has been confirmed that the performance of the photovoltaic system decreases as the module
temperature increases. In order to grasp the influence of the module temperature in advance,
several researchers have proposed the prediction models on the module temperature. In this
paper, we predicted the module temperature using the aforementioned prediction model on the
basis of the weather conditions in Incheon, South Korea during July and August. The influence
of weather conditions (i.e. insolation, outside temperature, and wind speed) on the accuracy of
the prediction models was also evaluated using the standard statistical metrics such as RMSE,
MAD, and MAPE. The results show that the prediction accuracy is reduced by 3.9 times and 1.9
times as the insolation and outside temperature increased respectively. On the other hand, the
accuracy increased by 6.3 times as the wind speed increased.

Keywords: B 234 A] A~ H(Photovoltaic system), =& (Module temperature), &5
d(Prediction model), 714 %7 (Weather conditions)
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Fig. 1 6 kW grid-connected photovoltaic system
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Table 1 Specification of the photovoltaic system

Category Item Contents Item Contents
Rated power tested at STC 200 [W] Open-circuit voltage 33.0[V]
Installation quantity 30 [ea.] Open-circuit current 8.3[A]
] 0,
PV module Voltage at rated power 25.7[V] Efficiency 13.52 [%)]
Current at rated power 7.8 [A] Cell Type poly crystalline

Product of the cover transmittance

and the absorber absorptance 09% i i

Rated capacity 3 [kW] x 2ea Frequency 60 [Hz]
PV inverter Maximum efficiency 98 [%] Rated voltage 220 [VRMS]

Contral system MPPT - -

Latitude 37.29°N Longitude 126.70°E
Site . Songdo-dong,

location
Yeonsy-gu, Incheon

*The numerical value used in the calculation
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Table 2 The accuracy of prediction models

Category RMSE (°C) MAD (°C) MAPE (%)
Model 1 4.15 2.46 6.49
Model 2 4.08 242 6.41
Model 3 2.66 1.70 4.87
Model 4 2.29 1.51 4.46
Model 5 3.12 1.94 533
Model 6 3.11 1.93 531
Average 3.24 1.99 5.48
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Fig. 7 The accuracy of prediction models according to out temperature (maximum, minimum, mean, 95% confidence, 75th

percentile, 25th percentile)
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