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Open-Circuit Fault Diagnosis of Photovoltaic Inverters Based on EMD-CNN

MENG Xianmeng"’, GUO Xingzhong"’, CHENG Fanyong"’, CHEN Wangbin®, FANG Junren"’

(1. Key Laboratory of Advanced Perception and Intelligent Control for High-End Equipment, Anhui Polytechnic University,
Wuhu Anhui 241000, China; 2. Anhui Key Laboratory of Electric Drive and Control, Anhui Polytechnic University, Wuhu
Anhui 241000, China; 3. Tongling Nonferrous Metals Tongguan Electric Co., Ltd., Tongling Anhui 244001, China )

Abstract: As the core component of the photovoltaic inverter, insulated gate bipolar transistor (IGBT) will
not only affect the stable operation of photovoltaic inverter system in case of an open circuit fault occurrence, but
also damage the system equipment as well. In view of a reduction of the number of sensors and fuse multi-scale
features, a new fault diagnosis method has thus been proposed for the photovoltaic inverter based on empirical mode
decomposition (EMD) and two-dimensional convolution neural network (2D-CNN). The proposed method uses EMD
to extract the intrinsic mode function component of current signal and the original signal so as to form two-dimensional
feature data, with the data subsequently input into the 2D-CNN model for training, thus finally realizing the open circuit
fault diagnosis of IGBT. Experimental results show that this method helps to improve the accuracy of fault diagnosis,
characterized with a better performance of both effectiveness and robustness in a noisy environment.

Keywords: IGBT; photovoltaic inverter; multi-scale feature; empirical mode decomposition; 2D-CNN
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