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Detection Method of Incipient Inter-Turn Short Circuit
Fault of PMSM Based on VMD

MAO Yu, YANG Liw, YAN Liangliang, CUI Guoging
(School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In the incipient stage inter-turn short circuit fault detection, the fault signal cannot be detected
because the amplitude of fault characteristic frequency is very small and it is easy to be interfered by noise signal. To
solve the above problems, a method based on variational mode decomposition ( VMD ) and double logarithmic
spectrum analysis is proposed for the incipient stage inter-turn short circuit fault detection of permanent magnet
synchronous motor (PMSM ). The VMD is applied to remove the noise and related harmonic components in zero
sequence voltage component (ZSVC) for highlighting the fault characteristic component. Then, the double logarithmic
spectrum analysis method is used to analyze the obtained signal for inter-turn fault, and the fault of inter-turn short
circuit can be judged by detecting the fault characteristic frequency in the spectrum diagram. The effectiveness of the
proposed fault detection method is validated by the simulation and physical test.
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