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Fault Tolerant Control of Modular Permanent Magnet Synchronous Motor Under Open Circuit Fault
WU Huan
(Institute of Urban Rail Transit, Liaoning Railway Vocational and Technical College,
Jinzhou 121000, Liaoning , China)

Abstract: In order to improve the fault tolerance of modular permanent magnet synchronous motors and the
output capacity under fault conditions, a new extended open circuit fault tolerance control (EOCFTC) strategy was
proposed. Firstly, the mathematical model of the n-module modular motor was constructed. According to the
characteristics of the modular motor,a new winding reconstruction strategy was proposed to deal with the multi-phase
open circuit faults in each module,and the remaining normal phases were reasonably reconstructed. Secondly,several
typical open-circuit faults and their treatment methods were analyzed, and magnetomotive force compensation and
field-oriented control strategies were used to maintain the normal operation of the new module. Finally, the feasibility
of the EOCFTC strategy was verified through two-module modular motor. The experimental results show that the
modular motor adopting the EOCFTC strategy has high fault tolerance and can achieve the maximum output torque of
the modular motor, at the same time, it shows good rationality and feasibility in the fault tolerance control of open
circuit on the two-module motor.
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Fig.1  Single-motor fault tolerant inverter topology
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Fig.2 Modular motor control system topology diagram
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Fig.8 Two-module motor inverter topology
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based on EOCFTC strategy
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