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Fault Arc Detection Based on Neural Network and D-S Evidence Theory
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Abstract: The main drawback of fault arc detection method based on arc current characteristics is that there is only
one information source, and it can lead to false action and refused action of arc fault circuit breaker. In order to solve
this problem, this paper utilizes the electric field signal and magnetic field signal of arc radiation and arc current as
the input signals, and proposes a fault arc detection method based on neural network and D-S evidence theory. First-
ly, modulus maximum method is used to obtain the characteristics of arc radiation signal under various load current,
and waveform similarity method is employed to get the characteristics of arc current signal. Secondly, The BP neural
network 1is used to establish the mapping relationship between arc fault and each characteristic, and the fault arc
identification rate of each characteristic variable is obtained. Finally, all of the identification rates are taken as the in-
put of D-S evidence theory method to realize multi characteristic information fusion. The experimental results under
typical load prove that the proposed method can effectively improve the detection accuracy of fault arc.

Key words: fault arc; electromagnetic radiation signal ; neural network ; D-S evidence theory
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Fig.1 The structure diagram of multi-source

information fusion
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Fig. 2 The testing platform of series arc
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Fig.3 Schematic diagram of the experimental circuit
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Fig.4 Waveform of fault arc current signal under
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Fig.7 Waveform of the magnetic field signal under

resistive load
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Fig.8 Waveform of the magnetic field signal under

dimming light load
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Fig. 9 Waveform of the magnetic field signal under

electromagnetic oven load
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Table 1 The similarity B: of current waveform

under resistive load
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under dimmer light load
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Table 3 The eigenvalues Z; of electric field

signals under resistive load
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Table 4 The eigenvalues Z’, of magnetic field signals

under resistive load
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Fig. 10 The diagram of multi-source information fusion method based on neural network and D-S evidence theory
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Fig. 12 The neural network training process
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Table 6 Testing result of neural network under

nonlinear load
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Table 7 The identification results of neural network
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Table 8 Results of D-S evidence theory fusion
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