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Research on conducted EMI suppression of PMSM
based on extended vector set MPC

FAN Yanen', YU Kaijie?, XUE Dawei’, CHANG Jiujian®
(1. School of Computer Science and Technology, University of Science and Technology of China, Hefei 230026, China; 2. School of Au-
tomobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; The permanent magnet synchronous motor (PMSM) drive system is the largest source of
conducted interference in electric vehicles. After considering the impact of deadband, the traditional
single-vector and dual-vector model predictive current control methods still exhibit common-mode
voltage spikes when zero vectors are not utilized. Moreover, imposing constraints to suppress these
spikes results in increased output current harmonics. To address this challenge, a finite set model pre-
dictive control(MPC) method based on extended vector groups is proposed. This method employs six
groups of adjacent three non-zero vectors as alternative options to widen the range of vector synthesis.
Additionally, it involves the rational arrangement of vector action sequences, the optimization of vec-
tor action times using space vector modulation and pulse width modulation techniques, and ultimately,
the constraint of vector action times and vector group action sequences. This approach aims to elimi-
nate common-mode voltage spikes while optimizing output current quality. Both simulation and exper-
imental results validate the effectiveness of the proposed method.

Key words: electric vehicle; permanent magnet synchronous motor(PMSM) ; deadband; model predic-

tive current control; common-mode voltage; total harmonic distortion( THD)
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