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Project on Single Phase Open-circuit Fault Tolerance of Doubly Salient

Electro-magnet Motor Driven by Full-bridge Converter

WEI Jia-dan, ZHOU Bo
(Aero-Power Science-Technology Center(Nanjing University of Aeronautics and Astronautics),
Nanjing 210016, Jiangsu Province, China)

ABSTRACT: Inverter is the weakest part of the motor drives,
when the drive operates in unbalanced conditions under faults,
it would cause serious problems. In order to improve drive’s
reliability, the fault tolerance is proposed and being realized
following key steps such as fault detection, fault identification
and fault isolation. The paper first analyzes the open phase
faults of doubly salient electro-magnet motor (DSEM) drives,
and classifies the various fault states. The proposed fault
tolerance system provides compensation to maintain the
performance of the drives for open-circuit faults in power
inverter. The drive system after fault identification is
reconstructed by the four-switch three-phase topology. The
fault tolerance system quickly recovers the control performance
after short detecting time. Experiments confirm the feasibility
of the proposed fault tolerance system.

KEY WORDS: motor drives; fault detection; fault identifi-
cation; fault tolerance; doubly salient electro-magnet motor
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Fig. 2 Single phase faults of the converter
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Fig. 3 Flux and current waveform
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Tab. 1 System current state logic after
single switch open-circuit
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Tab. 2 System current state logic after single
phase-leg open-circuit
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Fig. 7 Tolerant converter topology of DSEM
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Tab.3 Commutation mode of DSEM based on
four-switch three-phase converter
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