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Study of the Long-term Energy-saving Effect of Station Loads Using

Energy Storage System, Photovoltaic Generation, and Excess Regenerative Power

OAKAI Hideyuki (Sophia University)

MIYATAKE Masafumi, (Sophia University)

Applying solar photovoltaics and energy storage system for railway stations is one of the solutions to

realize energy saving in the railway system. Additionally, the technology that can utilize power from the

train's regenerative braking for the station loads has been developed. In the future, these multiple power

and storage systems could be used together in the station. Thus, the methodology for energy management

of such a station is important. In this research, the simulation method based on mixed-integer linear

programming (MILP) is developed, which can optimize the control of charge and discharge of the energy

storage system considering the pattern of generation of photovoltaics and regenerative power. And the

annual energy-saving effect of such a station is evaluated using this method in case studies.
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