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Fault Diagnosis Method of Photovoltaic Array Based on CNN-GRU

LU Wanjie, MA Pan
(Liaoning Technical University, Liaoning Huludao 125105, China)

Abstract: As for the problem of low fault diagnosis recognition rate of photovoltaic system , in this paper a fault di-
agnosis method for photovoltaic system based on the combination of convolutional neural network and gate recurrent
unit is proposed. First, MATLAB/Simulink software is used to set up the simulation model of photovoltaic system,
such four typical faults as short circuit, open circuit, aging and shading are simulated respectively, and the data of
its characteristic parameters is recorded. Then, the constructed feature set is classified into the training set and test-
ing set and input into the CNN-GRU recognition model for fault type diagnosis. Comparison with such recognition
models as CNN, PNN and GRU is made. It is known through simulation experiments that the diagnostic model pro-
posed in the paper can complete the diagnosis more accurately and quickly, with a diagnosis rate up to 99.5% and
also good fault recognition ability.

Key words: photovoltaic array; convolutional neural network ; gate recurrent unit; fault diagnosis
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Fig. 1 Photovoltaic system model
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Table 1 Basic parameters of photovoltaic system
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Fig. 2 I-U characteristic curves under different

fault states
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Fig.3 P-U characteristic curves under different

fault states
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Table 2 Typical fault feature set of photovoltaic system
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Fig. 4 GRU model structure diagram
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Table 3 Fault types represented by labels
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Fig. 6 CNN-GRU fault diagnosis results
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Fig.7 CNN fault diagnosis results
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Fig. 8 PNN fault diagnosis results
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Fig. 9 GRU fault diagnosis results
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Table 4 Comparison of different fault diagnosis models

TSR SIS R e IR als  RtE] s AR

CNN-GRU 99.5 32.0 0.33 100
CNN 95.5 334 0.49 100
PNN 93.5 41.5 0.76 100
GRU 95.0 32.1 0.47 100
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