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Abstract: In order to study the interference of different electrode materials on arc fault detection
in DC system, and to solve the malfunction problems of arc fault detection with avarious electrode
materials, a DC arc fault detection algorithm based on Catboost algorithm is proposed. A DC arc
fault experiment platform is built and the DC arc fault data from 6 electrode materials are
obtained by the pulling-apart method. Through constructing the evaluation index of the arc fault
detection characteristic, the wavelet transform method is used to extract time-frequency
characteristics of arc faults more effectively for different electrode materials. The influences of
different electrode materials on DC arc fault detection characteristics and efficiency of the
algorithms are analyzed, and it is pointed out that the detection characteristic index has a positive
correlation with the melting point and resistivity of electrode material. Compared with the
existing threshold comparison method and the Adaboost algorithm, the proposed algorithm

improves the range of arc fault detection and effectively solves the problem that it is difficult to
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accurately detect arc faults using pure aluminum electrode material. This algorithm can realize

rapid detection of arc faults within 1.5 s for the 6 different electrode materials, and the detection

accuracy reaches 100% , which meets the requirements of UL1699B standard.

Keywords: DC system; arc fault; electrode material; time-frequency feature; Catboost algorithm
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Fig. 2 DC Arc fault experimental circuit
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Table 1 Main applications of six electrode materials
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Fig. 3 Experimental waveforms of arc current and arc

voltage in DC fault
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Fig. 4 Current waveform in a fault-like condition
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Fig. 5 STFT characteristic of arc fault with red copper

electrode
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Fig. 6 STFT detection characteristic in a fault-like condition
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Table 2 Improvement ratios of arc fault characteristics for
different electrode materials and different loads

based on STFT
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Fig. 8 Current waveforms and WT characteristics of arc

faults with different electrode materials

ThHAR IR 5 K 160 FL B B ) PR R I 4 T FEAR SR i
/I T R R B L A S92 2 X il e L IR A 4 A o




130 [ . ]

K%

4

Eird i 56 %

A S ) o DT e 26 050 e v, I 1 4 D00 3 408
A A FRRERAMAS R &R EA G HFIER I
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Fig. 9 Improvement ratios of characteristic and melting

points of different electrode materials
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Fig. 10 Arc fault phenomenon of aluminum electrode

L1 BR a8 k i AIBE e e e v S 52

Fig. 11 Arc fault phenomenon of ductile iron electrode
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Fig. 13 Flow chart of DC arc fault detection method based

on the Catboost algorithm
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tion algorithms for different electrode materials
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Table 6 Average arc detection time and feature improvement

ratio of Catboost algorithm for different electrode

materials and inverter condition
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