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Common-mode voltage suppression strategy for open-winding electric
drive with neutral point connected DC-buses

YANG Shu-ying, SUN Guang-miao, FU Huan, XIE Zhen
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract; By connecting the neutral points of the two DC-buses, the dual-inverter open-winding electric drive is al-
lowed to obtain merits both of the common-bus configuration and of the separated bus configuration, yielding an ide-
al electric drive topology for new-energy vehicles. Common-mode voltage would not only cause bearing current, re-
ducing the service life of the bearings, but also produce leakage current, exciting electromagnetic interference. U-
sing the operation flexibilities of the two inverters included in the open-winding drive, one inverter is operated as
the main inverter, and switched in the six-step mode, while the other is operated as assistant inverter, and switched
at high frequency PWM mode. This hybrid switching modes allow only one common-mode filter required in the high
frequency side to achieve the aim, sustaining the leakage current, as well as relieving the interference. An open-
winding induction machine is taken as an example in this paper. After analyzing the basic control scheme, the com-
mon filter is designed, the RT-box from Plexim is used to building the simulation model, and the DSP-based con-
trol system is used to operate the control scheme. Based on this, the validations of the control scheme and the com-
mon filter are confirmed.

Key words: open-winding electric drive with neutral point connected DC-buses; common-mode voltage ; common-

mode filter



