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Feature extraction of inchoate interturn short circuit fault for PMSM based on manifold learning

CHEN Bingren', LI Yinghui', LI Zhe', LU Xiaoyong', LIU Cong®
(1. School of Aeronautics and Astronautics Engineering, Air Force Engineering University, Xi’an 710038, China;
2. The First Aviation Academy of Chinese Air Force, Xinyang 464000, China)

Abstract: In most case, the incipient fault feature of interturn short circuit fault is difficult to extract, thus this paper
provides a novel fault diagnosis method for the permanent magnet synchronous motor (PMSM) based on the local tangent
space arrangement (LTSA). Firstly, the two-dimension instantaneous finite element model of PMSM is established in
Ansoft simulation, and the performance indexes are obtained accordingly. Afterwards, the performance indexes are
decomposed to high dimensional fault features through the wavelet packet, and through LTSA and other manifold learning
methods, it is reduced to gain the mapping in low dimensional space, which can classify faults and normal state. Finally,
the experimental results show that the manifold learning method can effectively extract the incipient fault feature of
interturn short circuit fault, additionally, LTSA can be used to distinguish the number of short circuit turns, which provide
a new idea for fault diagnosis and prediction of PMSM.
This work is supported by National Basic Research Program of China (No. 2015CB755805).
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