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Arc fault detection based on multi-dimension feature extraction

Yang Yang' Huang Luojie' Li Ping' Shen Lifeng' Lv Zhong® Yang Shiqun®

(1. School of Computer Science, Southwest Petroleum University, Chengdu 610500, China;
2. Sichuan Fire Research Institute of MEM, Chengdu 610036, China)

Abstract : Aiming at the problem of low accuracy and slow training speed in complex circuits with multiple electrical faults, a method of
window division combined with wavelet decomposition and empirical mode decomposition ( EMD) is proposed to exiract current
characteristic quantities respectively from multiple dimensions in time domain, frequency domain and time scale, identifying arc fault by
using machine learmning classification models. Firstly, the fault and normal current data are collected by the electrical fault experimental
platform, and the current data is segmented by window. Then, the wavelet transforming and EMD methods are used to decompose the
current signal and calculate the characteristic quantities in different dimensions. The characteristic information collected is used as the
input of the classification algorithm for arc fault diagnosis. The experimental results show that the arc fault detection accuracy of the
feature extraction method on the gradient hoosting decision tree ( GBDT) is as high as 98%, which is 1. 87% higher than that of the
current without segmentation. It can effectively obtain the arc fault characteristics and realize the detection of arc fault with high
efficiency and high accuracy.
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Fig. 1 Current data acquisition platform

AN

LR AR

B R
MR A SR E

N
&
&
= |
&
=
e
b
3
B
H

(a) BEALA B R A48

(a) Poor contact fault generator

o -

| RAEER
| MEERAESRE

K

(b) FRACERAR ORI R A 2%

(b) Carbonization pathway discharge fault generator

A 1] e BEL AT
WA AR E

AR
(c) A 1] Fef BEL 7 e o i A

(c) Inter-phase high impedance fault generator

B2 AL e A

Fig.2  Arc fault generator
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Fig.3 Normal and fault current waveform of linear loads
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Fig.4 Normal and fault current waveform of nonlinear loads
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Fig.5 Fault current waveform of interphase high impedance
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Fig. 6 Diagram of signal segmentation
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Fig.7 Schematic diagram of wavelet decomposition
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Fig. 8 Diagram of feature construction
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