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A Method of Open Circuit Fault Diagnosis and
Fault-Tolerant Control of BLDCM

WANG Shuai, XIONG Guan-song, CAO Dong-hai

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: For the open circuit fault of back-EMF trapezoidal waveform permanent magnet brushless
direct current motor, a fault-tolerant control method using current sensor to measure the phase
current in multiple sectors to determine the faulty phase is presented. First, to solve the open cir-
cuit problem, by adding a half-bridge to the common three-phase full bridge and connecting it to
the junction point of Y connection phase winding. a novel control strategy only using two phases is
proposed. Then, the simulation models of normal operating and fault-tolerant operating are estab-
lished in Simulink, the results of which verifies the feasibility of the control strategy. Finally, the
specific driver is designed, and the experiment results demonstrate the correctness of the control
strategy.
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Fig. 1 Connection of the driver and motor
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Tab. 1 Correspondence between rotor angle and turn-on phase
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Fig. 2 The ideal waveforms of back-EMF
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Tab. 2 Correspondence between rotor angle and

turn-on phase in fault-tolerant state

Fi X HL A B2 I A
1 0~60° T3 T8 B+
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5 240°~300° T1 T4 A+B—
6 300°~360° T1 T8 A+
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Fig. 3 Simulink models of normal state and fault-tolerant state
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Fig. 5 Current waveforms
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Fig. 6 Driver and motor
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Fig. 7 Variation of rotational speed
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Fig. 8 Variations of phase current
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Fig. 9 Phase current caused by back-EMF
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