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Research on Open—Circuit Fault Diagnosis for Inverters in Permanent
Magnet Synchronous Motor Drive Systems for Electric Vehicles Based

on IWOA-CNN-LSTM

Zhou Hao, Cao Jingsheng, Liang Yadong
(School of Automotive and Transportation Engineering, Liaoning University of Technology, Jinzhou 121001)

[Abstract] To address the issue of insufficient accuracy in diagnosing open—circuit faults in inverters of Permanent
Magnet Synchronous Motor (PMSM) drive systems, a fault identification method integrating One—Dimensional Convolutional
Neural Networks (ID-CNN) and Long Short-Term Memory (LSTM) networks is proposed. First, MATLAB/Simulink
simulations are employed to model various types of open—circuit faults in three—phase inverters. Three—phase stator currents
were selected as the fault feature extraction targets. The 1D-CNN-LSTM model is enhanced with the Improved Whale
Optimization Algorithm (IWOA) and utilized to identify open—circuit faults in three—phase inverters. The feasibility of the
algorithm is validated by comparing it with different fault diagnosis algorithms. Experimental results demonstrate that the
IWOA-1D-CNN-LSTM model achieves effective fault classification with an average recognition accuracy of 98.73%.

Key words: Permanent Magnet Synchronous Motor (PMSM), Inverter open circuit, Fault
diagnosis, One—Dimensional Convolutional Neural Network (1D-CNN), Long Short-Term Memory
(LSTM) network, Improved Whale Optimization Algorithm (IWOA)
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