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Open-switch Fault Diagnosis of Five-phase Induction Motor System Based on Model Predictive Control
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Abstract: In order to realize the fault-tolerant operation of the five-phase induction motor driving system, it is
first necessary to quickly detect and locate the system switch fault. Therefore, a fault diagnosis algorithm based on
model predictive controller was designed. The traditional motor driving system fault detection technology is based
on the field oriented controller and the rotating coordinate transformation, and the model predictive control with
better performance cannot be implemented. The new scheme was designed according to the principle of vector
space decomposition, which fundamentally revolutionizes the traditional fault detection mechanism and quickly
detects faults with a small computational burden. At the same time, the solution is easy to extend to other
multiphase motors. The new fault diagnosis strategy was tested using a five-phase induction motor driven test
platform. The research results show that the fault diagnosis of the new fault diagnosis scheme realizes fault-tolerant
operation switching of the controller fault.
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Fig.1 Five-phase induction motor driving system
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Fig.2 Block diagram of the MPC controller
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Fig.3 Different open circuit faults
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Fig.4 Fault Diagnosis Process
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