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ABSTRACT: This study proposed a forecasting model that combines ANNs and RNNs to address the intermittency and fluidity of solar
power generation. Four prediction models were trained separately based on sky conditions provided by the Korea Meteorological
Administration, and insolation was estimated using the ASHRAE Clear-Sky model. The proposed model showed an error rate of
6.5-7.7% based on NMAE, which meets the requirements of power generation prediction. As a result, this study can improve the
accuracy of solar power generation forecasting, which can contribute to the stability of power operation and the profitability of power

operators.
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Nomenclature

ANN : Artificial Neural Network
RNN : Recurrent Neural Network
NMAE : Normalized Mean Absolute Error

Subscript

G, : Direct solar radiation

G, : Solar diffusion

G, : All solar radiation

C) : Clearmess number

0 : Weight or ANN parameter
Cost(6) : Cost function

*Corresponding author: chkim@kopti.re.kr (Chang Heon Kim);
pgecgp@mokpo.ac.kr (Gye Choon Park)

« : Learning rate

y; : Actual value

y, : Forecast value

n : Number of data points

Ymax - Maximum of the actual value

Ymin - Minimum of the actual value
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Fig. 1. Photovoltaic generation forecast algorithm
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Fig. 2. Photovoltaic generation forecast algorithm flow chart
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Fig. 3. Cross validation flow chart
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Table 2. Error rate results for the first submission (10:00 AM the

day before)
Division A B C
Capacity (kWp) 947 1,187 476
21Y 12M 75 7.3 6.8
22Y 1M 74 7.9 7.6
22Y 2M 8.2 8.8 6.6
22Y 3M 6.9 8.4 7.7
22Y 4M 7.8 10.5 5.6
22Y 5M 6.3 8.7 54
N?f/gE 22Y 6M 7.2 7.4 7.8
22Y 7™ 8.4 6.1 8.4
22Y 8M 9.4 8.8 8.1
22Y 9M 7.5 6.9 8.2
22Y 10M 7.9 6.5 6.6
22Y 1M 6.6 53 5.6
22Y 12M 7.8 7.7 52
Average of ‘NMAE’ 7.6 77 6.9

Table 3. Error rate results for the second submission (05:00 PM
the day before)

Division A B C

Capacity (KWp) 047 1,187 476

21Y 12M 7.5 6.9 6.3

22Y 1M 7.4 7.7 7.0

22Y 2M 7.5 8.7 5.9

22Y 3M 6.5 8.2 75

22Y 4M 7.6 10.5 55

22Y 5M 5.9 7.7 48

N?;SE 22Y 6M 6.8 7.2 7.6

22Y ™M 8.4 6.1 8.4

22Y 8M 8.6 8.5 71

22Y 9M 71 6.6 8.1

22Y 10M 7.7 6.3 6.5

22Y 11M 6.1 5.1 5.0

22Y 12M 6.9 7.2 48

Average of ‘NMAE’ 7.2 7.4 6.5
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