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In this study, we propose a distributed wayside energy storage system (WESS)
with the aim of achieving high energy efficiency in a DC-electrified railway system. We also
propose a novel power control method for the system. Specifically, we first establish a design
method for the charge/discharge control system of the WESS, enabling the design of charge/discharge
control gains considering the trade-off relationship between control system stability and energy
saving effect. Furthermore, by actively utilizing information such as the speed and position of the
vehicles, we propose a method that enables variable voltage source operation adapted to the
constantly changing feeder circuit, thereby improving the charging and discharging power and
expanding the effective range of WESS. Furthermore, we verified the potential for improved energy
efficiency by applying the proposed method to a distributed WESS.
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