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Abstract

This study aims to develop a short-term electricity price forecasting method for Japan’s electricity spot market using deep learning
models, particularly the Transformer-based architecture. As renewable energy generation strongly depends on weather conditions, its
large-scale integration has caused frequent price fluctuations and spikes in the electricity market. Accurate forecasting of such price
dynamics is crucial for retail electricity providers, especially small-scale regional utilities since sudden price surges can significantly
increase procurement costs and threaten business continuity. Therefore, precise prediction of high-price events and quantitative
assessment of uncertainty are essential for effective risk management. In this paper, a forecasting model for the Kyushu area was
designed by integrating seven days of historical data, including weather forecasts, renewable energy generation, and spot market prices,
to predict the next day’s electricity prices. The Transformer-based PatchTST model was employed for its strong capability to capture
long-term dependencies, and feature importance analysis was conducted to identify the main factors influencing market price
fluctuations. The results demonstrated that the PatchTST model was able to capture short-term price trends to a certain extent and
showed potential for improving the accuracy of high-price forecasts. These findings suggest that the proposed approach can contribute
to market stabilization and enhance risk management for retail electricity providers under the increasing penetration of renewable
energy.
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