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Analysis of Low Frequency Voltage Oscillation between AC Drive Electric

Locomotive and Power Supply Networks

LIN Fei', LIAN Qiaona', YANG Zhongping', JIAO Jinghai’*, ZHANG Zhigiang®
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. CSR Qingdao Sifang Co. , Ltd. , Qingdao 266000, China)

Abstract ; Single-phase four quadrant converter is widely used in AC drive electric locomotives. However, the
problem of low frequency oscillation caused by mismatching between the control parameters of the four quad-
rant converter and parameters of the traction power supply system, due to nonlinear factors of the converter,
could not be ignored. The equivalent model for the coupling system between the traction power supply system
and the four quadrant converter controlled by transient current method was built under the situation of multiple
trains running at the same time. With the linearization, the small signal model of the coupling system was de-
rived. The reason of the low frequency oscillation occuring to the system during the simultaneous running of
multiple trains was explained, while the relations between the oscillation, the number of trains and the control
parameters of four quadrant converter were analyzed quantitatively. Finally, the result of the theoretical analy-
sis was validated on small power experiment platform.
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