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Abstract: With the rapid construction of urban rail transit, the problems such as the low utilization rate of
regenerative braking energy have become increasingly prominent. The energy storage system is one of the effective
ways to solve the utilization problem of regenerative energy in urban rail, and its reasonable control can accelerate
its response speed and improve the stability of urban transit systems. First, aimed at the hybrid energy storage
systems of urban rail transit, the characteristics of vehicle-mounted and ground-mounted energy storage systems
including their safety, flexibility, transmission loss and energy saving efficiency are analyzed. Second, with the
combination of the characteristics of energy storage media, four main energy storage approaches (i.e., battery,
flywheel, supercapacitor and hybrid energy storage) for the vehicle-mounted and ground-mounted energy storage
systems are summarized separately. On this basis, five control strategies for hybrid energy storage systems are
elaborated and analyzed from multiple perspectives, such as their control modes and application statuses. Finally, the
key technologies of control strategies for urban rail hybrid energy storage systems are summed up, and the
development direction in the future is also projected.
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Fig. 1 Vehicle-mounted ener gy storage system
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Tab. 1 Comparative analysis of advantages and disadvantages of four energy storage approaches
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Fig. 3 Control strategiesfor hybrid energy storage system
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