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Decoupling Fault Tolerant Control of Five-Phase Permanent-Magnet
Synchronous Motor for Single Phase Open-Circuit Fault Based
on the Minimum Copper Loss”

ZHAO Meiling, QUAN Li, ZHANG Chao, ZHU Xiaoyong
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: To improve the torque performance of five phase permanent magnet synchronous motor under fault
condition, a decoupling fault tolerant control method based on minimum copper loss was proposed. The method which
based on the principle of the constant stator magnetic motive force and minimum copper loss could be used to
calculating the fault-tolerant current. Then, according to the compensation current, the reduced-order transformation
matrix had been deduced. In the rotating coordinates, the mathematical model of the five-phase permanent-magnet
synchronous motor was established. And the decoupling vector control method is achieved. The effectiveness of the
proposed fault-tolerant control algorithm is verified by the method of co-simulation. The results of the simulation
showed that the proposed fault-tolerant control could reduce the torque ripple under the faulty condition.

Key words: five-phase permanent magnet synchronous motor ( FPMSM ) ; open-circuit fault; copper

loss; decoupling; fault-tolerant control
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