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Fault-Tolerant Control Strategy of Five-Phase PMSM
Based on Decoupling Vector Control
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(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: Aiming at the operating conditions of two-phase open-circuit faults of five-phase perma-
nent magnet synchronous motors (PMSM), a fault-tolerant control strategy based on decoupling
vector control theory is proposed. This strategy achieves the purpose of fault-tolerant operation
under two-phase open-circuit faults by establishing a mathematical model of the motor in a syn-
chronous rotating coordinate system under two-phase open-circuit faults, constructing a decoupling
transformation matrix, and decoupling the i, and i, axes in current control. Simulation results
show that under two-phase open-circuit faults of a five-phase PMSM, a fault-tolerant control strat-
egy based on decoupling vector control theory can achieve high-quality operation of the motor drive
system, with simple control, small torque ripple, and strong fault tolerance advantages.
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Fig. 1 Phase relation of five-phase voltage space vector
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Fig. 2 Block diagram of motor decoupling vector control system under phase failure
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