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Optimal Current Direct Control Strategy for Fault Tolerant Permanent Magnet Motor
HAO Zhenyang, HU Yuwen, HUANG Wenxin, YU Wentao, XU Shun

(Aero-Power Science-Technology Center (Nanjing University of Aeronautics and Astronautics), Nanjing 210016, Jiangsu Province, China)

ABSTRACT: In order to improve the reliability of the drive
system, under the analysis of torque ripple in multi-phase faults
mode with the phasor method, the amplitude and its variation of
the generalized phasor of pulsating torque were got. According to
the principle of power conservation, an optimal current direct
control (OCDC) strategy was presented. The control method can
make the drive system output 100%, 80% and 60% of rated
torque with torque ripple minimization, when one-phase,
two-phase and three-phase faults including the open-circuit fault,
short-circuit fault and their combinations occur in the windings
or power devices. All these characteristics realize the strong
fault-tolerant capacity with high output performance. A 750 W
six-phase ten-pole fault tolerant permanent magnet motor
(FTPMM) and its control system were tested in multi-phase
faults mode. The experimental results validate the optimal

current direct control strategy.

KEY WORDS: torque ripple minimization; fault tolerant;
optimal current direct control (OCDC); permanent magnet

motor; control system
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