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Identification Model of Lightning Interference and Short Circuit at HVDC Transmission Line
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Abstract: Aiming at the problems that high voltage direct current (HVDC) transmission line protection and
fault location are vulnerable to lightning interference, and the traditional lightning interference identification
methods of transmission line based on time-domain and frequency-domain features exist the problems of difficult
threshold setting and poor noise robustness, a deep learning method was proposed to extract the characteristics of
lightning interference and short-circuit traveling wave and classify automatically. After phase mode decoupling and
wavelet packet decomposition, the current and voltage traveling wave components were input into the one-
dimensional convolutional block attention module convolutional neural network (CBAM-CNN) classification
model as different channels. Through simulation and example analysis, it is verified that the proposed model shows
higher recognition accuracy than the traditional methods, and the CBAM can effectively improve the noise
robustness of CNN classification model. At the same time, it is verified that the combination of four-layer wavelet
packet decomposition and the proposed CBAM—-CNN model has the best performance.

Key words: convolutional neural network (CNN) ; convolutional block attention module (CBAM) ; wavelet

packet decomposition(WPD) ; DC transmission line; lightning interference; jonit time-frequency analysis(JTFA)
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Fig.3 Current traveling wave interception
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Tab.1 Parameters of CNN

2 FeRl GRABERE BRERE fil RS
1 CBAM - - (64,200)
2 Conv1D 4 52 (52,200)
3 MaxPoolinglD 2 - (52,200)
4 Conv1D 4 30 (30,200)
5 MaxPoolinglD 3 - (30,50)
6 ConvlD 4 20 (20,50)
7 MaxPooling1D 3 - (20,50)
8 ConvlD 4 15 (15,50)
9 MaxPooling1D 3 - (15,25)
10 Linear - - 1
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Tab.2  Yunguang UHVDC transmission system

simulation model parameters
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Tab.3  Unipolar short-circuit fault sample set distribution
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Tab.4  Lightning interference sample set distribution
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Fig.6 Training results of CBAM~CNN model
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Tab.5 Extended test set sample distribution
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Tab.6  Test results of different fault identification models
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CBAM-CNN 99.79 94.06 95.05 11.94
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100 100
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WPD-CBAM-CNN 100 100 99.67 71.81
100 100
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Fig.7 Current traveling wave waveforms after
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adding different intensity noise
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Tab.7  Noise robustness test results of different

fault identification models
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Tab.8 Test results of different JTFA algorithms
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Tab.9  Test results of different wavelet packet decomposition levels
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