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Abstract

With the introduction of the power generation prediction system, research is being conducted to
predict hourly solar power generation through various algorithms and reduce prediction errors.
However, increasing settlement revenue when participating in the prediction market is more
important than improving prediction accuracy. In this study, we propose a method for predicting
solar power generation using forecast and predicted weather data. In addition, the clustering
algorithm was used based on solar radiation forecast data, and the causes of low prediction
accuracy and profitability were analyzed for each cluster. Through this study, participation in
the renewable energy generation prediction market is expected to be activated and opportunities
for various business models will be provided.
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Table 1 Configuration table of forecast data provided by KIER

Name Value Correlation with PV
c¢GHI solar radiation quantity (calculated by formula) 0.77
Szen zenith angle of the sun (calculated by formula) -0.7
Sazi azimuth of the sun (calculated by formula) 0.18
TMP surface temperature (forecast) 0.28
RH 1.5 m altitude relative humidity (forecast) -0.45
HPBL boundary layer elevation (forecast) 0.41

CPRAT Convection 1 hour cumulative precipitation 0.5

DSWRF 1 hour average total solar radiation 0.84
DLWRF 1 hour average long wave radiation -0.52
HCDC rank Consists of 0 and 1 in HCDC -0.17
MCDC rank Consists of 0 and 1 in MCDC -0.26
LCDC rank Consists of 0 and 1 in LCDC -0.21
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Fig. 1 Visualization of Correlation between weather forecast and PV on Train set
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Fig. 3 Inertia value according to the number of clusters
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Table 2 Summary table of characteristics of weather forecast data by cluster

Cluster No DSWRF cGHI CPRAT RH HPBL DLWRF Density
1 738.4 784.7 0.31 552 829.2 -109.7 12.5
2 478.4 703.9 0.19 62.5 627.3 -88.5 12.6
3 4134 405.6 0.21 59.4 750.7 -85.2 14.4
4 164.7 601.3 0.09 79.4 388.4 -40.9 16.1
5 68.6 54.7 0.08 72.8 329.9 -57.9 25.6
6 259 140.1 0.03 81.2 208.9 -51.4 18.7
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