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Fig.1 Sequence of online monitoring, fault identification
and fault-tolerant operation
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Table 1 Classification of common tolerable
faults of electric driving system
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Table 2 Annual failure rate of different components
of three-phase electric driving system
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Fig.3 Research trend of fault-tolerance solutions for
electric driving system
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Table 3 Comparison of fault-tolerance

methods for PMSM
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Fig.4 Reconfiguration scheme with tiny
change of hardware structure
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Overview on fault disposal and fault-tolerance mechanism
of PMSM and its driving system
WEI Shurong'?, HUANG Surong',FU Yang?,ZHANG Qi',GAO Jin'

(1. School of Mechatronic Engineering and Auomation,Shanghai University ,Shanghai 200072, China;

2. College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: The research of fault-tolerant operation orienting to safety,reliability and durability for the electric
driving system of PMSM (Permanent Magnet Synchronous Motor) is divided into four levels:the evaluation
indexes and methods of fault-tolerance ability,the fault identification and warning,the software technologies
of fault-tolerant system for tapping the fault-tolerance potentiality of existing system by fault-tolerant control
and the hardware technologies of fault-tolerant system for reconfiguring the hardware structure of electric
driving system to realize the fault-tolerance. The hot points of fault-tolerant operation research are discussed
in four aspects mentioned above,and the main existing challenges and future development trends are
summarized , providing helpful suggestions for the construction of highly durable electric driving system of
PMSM.

Key words: PMSM; driving system; evaluation index; software fault-tolerance; hardware fault-tolerance
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