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Research on an energy storage-energy feedback hybrid system
for regenerative braking energy utilization in urban rail transit

GENG Xiaotong, ZHONG Zhihong, LIN Fei, YANG Zhongping
( School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China )

Abstract: To promote efficient utilization of regenerative braking energy in urban rail transit, this paper proposes a capacity alloca-
tion method for a hybrid regenerative braking energy utilization system that combines energy storage and energy feedback, and discusses
the strategy for setting control thresholds. Based on the system architecture of centralized traction power supply, the collaborative operat-
ing mechanisms among traction substations, energy storage systems, and energy feedback devices are first analyzed. Then, a hierarchical
capacity allocation strategy is proposed, which "prioritizes full-line energy feedback and implements on-demand energy storage", and ef-
ficient regenerative energy utilization is achieved by combining this strategy with a hierarchical voltage control logic. A system simula-
tion model was established, incorporating 10 stations of a metro line in China. Simulation results show that the proposed allocation ap-
proach significantly reduces total cost over a 30-year life cycle, and that the energy feedback priority strategy delivers greater energy sav-
ings than the energy storage priority strategy.

Keywords: urban rail transit; regenerative braking energy; energy storage system; energy feedback system; capacity allocation;

control strategy
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