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Series arc fault detection method in electric vehicle

Liu Yanli Wang Hao Zhang Fan

(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao 125105, China)

Abstract: Arc fault is one of the main causes of electrical fire. In the electric system of electric vehicle, the DC series arc fault usually
occurs at the loose contact point or the line connection damage, which will cause serious accidents such as fire and explosion. In order to
quickly and accurately detect the series electric arc fault of electric vehicles, an experimental platform for electric car fault arc has been
constructed to collect time series data on trunk current under various operating situations and create a sample library. Through the
lightweight convolutional neural network, a series fault arc detection model based on the improved Mobilenet network is established. By
comparing and analyzing the learning rate, network layer number and sample length, the model is optimized. The optimization model can
realize the detection of series fault arc, the selection of fault lines of electric vehicles through the trunk current, and the detection
accuracy reaches 96.39%. This paper provides a feasible scheme for the arc fault detection of electric vehicle’ s electrical system.
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Fig. 1 Experimental platform for the fault arc of electric vehicles
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Fig.2 Failure arc generator
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Fig.4 Trunk current waveform when the motor

and the air conditioner are in parallel
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the motor is operating alone
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Table 3 Description of network parameters

Structure of layers Filter Size/Pool Size  Number of Params
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Fig. 13 Train and validation accuracy
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Table 6 Comparative analysis of the model

performance of the different network structures
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Table 7 Comparative analysis of the sample length
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Table 8 Comparative analysis of Model

Performance under different sample lengths
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Table 9 Comparative analysis of the

improved model performance
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