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Anti-oscillation Strategy for Regenerative Braking of Metro Trains

FANG Xiaochun, JIA Zhaoxin, YANG Zhongping, LIN Fei

(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The current-limit control of metro trains when braking may cause the oscillation of DC link voltage

and motor current, which reduces the stability of the system. In this paper, a power supply interval model

was set up which includes two trains that perform regenerative braking and traction respectively, where the

working modes of the system were classified respectively according to the key electrical parameters of the sys-

tem current limiting. After the analysis of the power characteristics of the system, the small signal model was

established to determine the stability of each working mode. The system transfer function under the small sig-

nal model was used to analyze the oscillation mechanism under the control of the current limiting curve. Then,

the anti-oscillation strategy and the related parameter design method were proposed. The feasibility and stabili-

ty of the method were verified with the theoretical analysis, Matlab/Simulink simulation and experiments.
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