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Open-circuit fault diagnosis for three-phase inverters based on
CNN and analysis of its sample conditions

SHEN Haolan, TANG Xin, LUO Yifei, XIAO Fei, Al Sheng, FAN Yaxiang

(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to reasonably choose a sample condition which supports efficient intelligent diagnosis, and to overcome the problems of too
many weights and weak local information extraction capability of intelligent traditional BP ( back propagation) network, an open-circuit faults
diagnosis method based on CNN( convolutional neural network ) was studied. Moreover, by taking the typical three-phase two-level inverter as the
specific object, the advantages of the CNN method on network weights number, network training stability and diagnosis effects under different
conditions of sample durations and training sample numbers over the BP network method were analyzed quantitatively. Results show that the CNN
method can build a deeper network model with much less weights than the BP network method, and it can achieve efficient and accurate model
training and diagnosis with shorter and less samples.

Keywords: power converter; inverter; fault diagnosis; open-circuit fault; deep learning; convolutional neural network ; sample condition
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(a) Comparison of L, in 30 training and diagnoses
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(b) Comparison of D, in 30 training and diagnoses
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Fig. 11  Comparison of L, and D, between CNN and

BP network in 30 trainings and diagnoses
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Fig. 12 Comparison of L, and D,,. between CNN and

BP network under different sample durations
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