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Fig. 1 Waveform of arc-fault current
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Fig.2  Waveform of normal operation current
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Fig.3 Time-frequency spectrum of arc-fault current
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Fig. 4 Time-frequency spectrum of normal operation current
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Fig. 6  Sparse connection structure
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Fig. 9 Mean square error curve after training
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DC series arc-fault detection of photovoltaic system based on
convolutional neural network
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Abstract: A novel DC series arc-fault detection method for photovoltaic systems based on convolutional neural net-
work is proposed. Firstly, the short-time Fourier transform is used to derive the time-frequency information of the
current. Then energy spectral density, acted as the time-frequency joint function, is used to construct the time-fre-
quency spectrogram of the current. The coordinate information on the time-frequency spectrogram of the current is
inputted to the convolutional neural network. And the convolutional neural network is trained to discriminate the
arc-fault current and normal operation current. Experiments verified that the proposed method can make a clear dis-
tinction between the arc-fault current and normal operation current. In the experiments, the DC series arc-fault cur-
rent of the photovoltaic system can be detected accurately.

Key words: photovoltaic system; series arc; DC arc; short-time Fourier transform; convolutional neural network



