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Operation of Single Winding Bearingless PM Slice Motor at Short-circuit in Fault-tolerance
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ABSTRACT: There always exists a problem towards
bearingless slice motor that the short-circuit of windings would
lead to the motor’s abnormal running. In order to solve the
problem above, the short-circuit current of the fault winding
was analyzed and a short-circuit fault-tolerance control strategy
was presented based on the stator-current reconfiguration
principle on a six-phase single-winding bearingless slice motor.
In the strategy, levitation force compensation and torque
compensation were added to the normal windings based on the
mathematical model of motor’s levitation force and torque, and
a general stator-current mathematical model was put forward
when each of the windings worked at short-circuit fault state.
On the basis, the theory analysis and the stator-current
mathematical model were verified by simulation and
comparative analysis. Finally, by taking the experiment of the
first phase working at short-circuit fault state for example, the
validity of the fault-tolerance control strategy referred in the

paper is fully proved.
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slice motor
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Fig. 3 Levitation force and torque when
phase_1 was at short-circuit fault state
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