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ABSTRACT

The global climate crisis and the implementation of low-carbon policies have led to a growing interest in renewable e
nergy and a growing number of related industries. Among them, solar power is attracting attention as a representative e
co—friendly energy that does not deplete and does not emit pollutants or greenhouse gases. As a result, the supplement o
f solar power facility is increasing all over the world. However, solar power is easily affected by the environment such
as geography and weather, so accurate solar power forecast is important for stable operation and efficient management.
However, it is very hard to predict the exact amount of solar power using statistical methods. In addition, the conventio
nal prediction methods have focused on only short- or long-term prediction, which causes to take long time to obtain va
rious prediction models with different prediction horizons. Therefore, this study utilizes a many-to-many structure of a re
current neural network (RNN) to integrate short-term and long—term predictions of solar power generation. We compare v
arious RNN-based very short- and long—term prediction methods for solar power in terms of MSE and R values.
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Table 1. The compare the optimal sequence and performance on model

Many to One Many to Many
Model . Transformer Ensemble
LSTM LSTM Bi-LSTM (TF) (LSTM / TF)
Optimal Seq. Sorl 3 2 1 3/1
Metric MSE | R?2 [ MSE| R? | MSE| R? | MSE| R2? | MSE| R?

After 30 minutes 18.89 1 0.9501 || 32.82 | 09156 | 26.30 | 0.9324 | 20.45 |0.9474 | 22.87 | 0.9412
After 1 hour 21.72 |1 09426 || 3553 | 0.9087 | 32.26 | 0917 | 28.09 |0.9278 | 2894 | 0.9256
After 12 hours 67.60 | 0.8214 || 69.03 | 0.8219 | 7243 | 0.8132 | 6840 | 0.8236 | 66.73 |0.8279

After 1 day 80.37 | 0.7877 || 70.77 10.8171 | 73.82 | 0.8092 | 75.11 | 0.8058 | 71.33 | 0.8156

After 3 days 7293 | 08073 || 74.27 | 0.8026 | 75.80 | 0.7986 | 76.33 | 0.7972 | 73.65 | 0.8043

After 5 days 9241 | 0.7559 || 81.19 | 0.7796 | 82.08 | 0.7772 | 81.03 | 0.7800 | 79.20 | 0.7850

After 7 days 83.27 1 0.7800 || 79.75 | 0.7733 | 77.15 | 0.7807 | 75.97 |0.7840 | 76.17 | 0.7835
Average

(After 30 minutes ~ - - 7495 | 0.7992 | 7782 | 0.7916 | 7853 | 0.7897 | 74.77 |0.7997
7 days)
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