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Explainable Photovoltaic Power Forecasting Scheme Using BiLSTM

Sungwoo Park” * Seungmin Jung™ - Jaeuk Moon™ - Eenjun Hwang'"

ABSTRACT

Recently, the resource depletion and climate change problem caused by the massive usage of fossil fuels for electric power generation
has become a critical issue worldwide. According to this issue, interest in renewable energy resources that can replace fossil fuels is
increasing. Especially, photovoltaic power has gaining much attention because there is no risk of resource exhaustion compared to other
energy resources and there are low restrictions on installation of photovoltaic system. In order to use the power generated by the
photovoltaic system efficiently, a more accurate photovoltaic power forecasting model is required. So far, even though many machine
learning and deep learning-based photovoltaic power forecasting models have been proposed, they showed limited success in terms of
interpretability. Deep learning-based forecasting models have the disadvantage of being difficult to explain how the forecasting results
are derived. To solve this problem, many studies are being conducted on explainable artificial intelligence technique. The reliability of
the model can be secured if it is possible to interpret how the model derives the results. Also, the model can be improved to increase
the forecasting accuracy based on the analysis results. Therefore, in this paper, we propose an explainable photovoltaic power forecasting

scheme based on BiLSTM (Bidirectional Long Short-Term Memory) and SHAP (SHapley Additive exPlanations).
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Fig. 1. Example of Short-Term Weather Forecast Information

Table 1. Statistical Analysis of Photovoltaic Power Data in the Four Locations

Location
Jeju Incheon Busan Hadong
Mean 23.5836 244.8796 225.1691 5.9807
Standard Error 38.8113 374.2908 343.1427 9.4336
Kurtosis 1.3608 0.5945 0.3633 0.7225
Skewness 1.6097 1.3915 1.3424 1.4505
Minimum 0 0 0 0

Maximum 157.359 1479.6 1274.4 38.004
Count 17520 17520 17520 17520
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Fig. 3. BiLSTM Structure
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Table 2. MAE Comparison for Photovoltaic Power Data in the Four Locations

Location

Model )
Jeju Incheon Busan Hadong
LR 18.7388 157.1073 139.1566 3.7478
DT 11.7624 97.7581 71.6067 1.9702
SVM 13.2790 104.7527 89.1074 2.5077
RF 9.4423 72.4535 55.6445 1.5741
GBM 10.7896 83.2068 69.3370 2.0116
ADA 12.4238 97.5441 92.4361 3.0800
ANN 13.0040 86.9994 76.3991 2.5072
RNN 7.9003 69.5959 59.1321 1.5645
LSTM 7.7757 63.1466 52.8873 1.5006
BiLSTM(proposed) 7.1187 61.8656 51.2317 1.4785

Table 3. RMSE Comparison for Photovoltaic Power Data in the Four Locations
Location

Model )
Jeju Incheon Busan Hadong
LR 23.8253 199.3280 178.1562 4.8586
DT 24.7759 206.6747 164.1063 4.3901
SVM 20.7146 156.9751 126.7972 3.6298
RF 19.2114 151.8863 119.1258 3.4020
GBM 18.9519 145.4381 119.7673 3.4883
ADA 21.1549 169.4445 154.5621 4.3813
ANN 21.0755 145.8452 121.4644 3.8001
RNN 13.6955 116.0512 99.2613 2.7743
LSTM 13.5978 113.6877 95.8080 2.7622
BiLSTM(proposed) 13.2536 113.0661 95.3631 2.7525
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