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Output impedance analysis and stability improvement method of
PWM rectifier with LCL for electric vehicle charging

CHANG Zheng', ZENG Si-ming”, LI Bing-yu”, DU Xu-hao®, CUI Shun-yao’,
DU Qing-cheng*, XIAO Guo-chun®
(1.State Grid Hebei Electric Power Company, Shijiazhuang 050021, China;2.State Grid Hebei
Electric Power Research Institute, Shijiazhuang 050000, China;3.Xinji Power Supply Branch,
State Grid Hebei Electric Power Co.Ltd., Shijiazhuang 052300, China;4.School of Electrical Engineering,
Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract ; In the high-power electric vehicle charging system, the PWM rectifier has an important influence on the

stable operation of the system. In order to effectively improve the stability of the charging cascade system, this paper

studies its closed-loop output impedance characteristics of the LCL-type PWM rectifier based on the Middlebrook

criterion, and analyzes the relevant factors affecting the impedance characteristics. And aiming at the problem of the

increase of grid-side current harmonics caused by the introduction of virtual impedance in the charging system with

the bus voltage small signal feedback method to improve system stability, this paper proposes a virtual impedance

control method controlled by variable parameters, which improves the stability of the DC side system while sup-

pressing the increase of grid-side current harmonics. The correctness of the proposed method is verified by simula-

tion and experiment.

Key words: PWM rectifier; stability analysis; small signal model ; variable parameter control; LCL filter



