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Fault-Tolerant Control of Open-Winding Permanent Magnet Synchronous
Motor under One-Phase Fault with Zero-Sequence Current Suppression

FENG Zhiyu, GAO Lin, LI Feng

(School of Electrical Engineering, Xi”an Jiaotong University, Xi’an 710049, China)

Abstract: An improved control strategy of coordinate transformation and zero-sequence current
suppression after open-phase fault is adopted to solve the problem that the control strategy and
the zero-sequence current (ZSC) suppression strategy open-winding permanent magnet
synchronous motor (OW-PMSM) with common DC bus are no longer applicable for each other
after the open-phase fault and to ensure the reliability and control accuracy of the system. Based
on the principle that the combined magnetic potential of the stator current does not change after
the open-phase fault, a coordinate system for the remaining two healthy phases and the
transformation matrix between them is established and the static of coordinate system is
reconstructed, meanwhile the amplitude and phase of the healthyphase current are adjusted to
ensure the stability of the motor system after openphase fault. In order to realize the synergy
between the inverters, a distribution scheme is designed to distribute the inverter capacity
reasonably, and a proportional resonance control method is used to suppress the zero-sequence
current of the system after the open-phase fault and to weaken the harmonics generated by the

current in the synchronous coordinate system, accordingly reduce the electromagnetic torque
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ripple and improve the control performance of the system. The simulation results show that the

method improves the reliability and control accuracy of the open-winding permanent magnet

synchronous motor control system under the open-phase fault state. The research results can

provide a theoretical basis for the control of the open-winding motor system with common DC bus

under open-phase conditions.

Keywords: open-winding permanent magnet synchronous motor; open-phase fault; zero-sequence

current; proportional resonance control; fault-tolerance control
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Fig. 5 Open loop Bode plot for PR controller under

different bandwidth frequency
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fault with different control strategy
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