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Open-Circuit Fault-Tolerant Control of Dual Three-Phase PMSM
Based on Current Optimization”

MENG Xiangshuo, XIAO Lingfei, WANG Guoqiang, ZHU Xiaogian
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

Abstract: Aiming at the open-circuit fault of surface-mount dual three-phase permanent magnet synchronous
motor, a fault-tolerant control scheme based on current optimization is proposed. Firstly, according to the basic Park
transformation, a coordinate transformation matrix that can realize the decoupling of stator inductance is deduced. A
mathematical model under one-phase open-circuit fault is established, and it is analyzed that the harmonic component
of stator current is the cause of torque ripple, and the fault-tolerant control problem under open-circuit fault is
transformed into a multi-objective optimization problem of the d-¢ axis reference currents. Secondly, aiming at the
shortcomings of the traditional gray wolf optimization algorithm, such as uneven initial population distribution and the
tendency to fall into local optimization, a Kent mapping-particle swarm-gray wolf optimization algorithm is proposed to
realize the rapid and accurate optimization of current parameters in fault state, and obtain the maximum average torque
while minimizing the torque ripple. Finally, the simulation results verify the effectiveness of the proposed method.
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