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Zero-Sequence Current Suppression Strategy for Open Winding Hybrid
Permanent Magnet Material Brushless Motor with Common DC Bus”®

SHI Bing, ZHU Xiaoyong, QUAN Li, ZUO Yuefei, ZHANG Chao
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: A novel open winding topology with common DC bus was applied to hybrid permanent magnet material
brushless motor for promoting power density and elevating torque output capacity. However, in this structure, zero-
sequence current would be produced in the winding, which would reduce the efficiency and operation stability. In
order to solve this problem, a decoupled space vector pulse width modulation strategy was proposed, which could
improved the voltage utilization effectively. In addition, for eliminating the 3rd and 9th current harmonics caused by
common voltage and zero-sequence components in back-EMF and simplifying the control system, a closed-loop system
with repetitive controller in zero-sequence circuit was formed. The proposed control methods were illustrated by the
experimental results.

Key words: reduced rare earth permanent magnet motor; hybrid permanent magnet material brushless
motor; open winding with common DC bus; decoupled space vector pulse width modulation; zero-sequence

current; repetitive control
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