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Study of diagnostic method on series fault arc of mining electric connector
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Abstract:In order to improve the reliability of the coal mine power supply system, the simulation experiment in different voltage,
current, power factor and environmental relative humidity conditions is carried out. The influence of different experimental parameters on
the arc fault is analyzed, eigenvector constituted by the number of passing zero, normalized variance and covariance of current signals of
adjacent five cycles on series arc fault are extracted, and a diagnosis model of series arc fault is established based on random forest
classification algorithm. The training samples and test samples constituted by eigenvector of the normal operation and fault arc current
signals are served as the input of random forest model, which are sorted to further diagnose whether the series arc fault is occurred. The
results show that the method can effectively realize the diagnosis of series arc fault on mining electric connector.
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Fig. 1 Main circuit of series arc fault experiment
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Fig.2  Simulation generator of series arc fault in the pit
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Table 1 Main hardware configuration of main

circuit and arc generator
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Table 2 Experimental scheme
1] TAEHI(AC)/A e FREHIANRE /%  TAERIE(AC)/V WA Hy

1~12 20,40 ,60 .80 0.9.0.7.0.5 50 110

3~24 20,40 .60 .80 0.9.0.7.0.5 90 95

25 ~36 20,40 .60 .80 0.9.0.7.0.5 50

37 ~48 20,40 .60 .80 0.9.0.7.0.5 90 36

49 ~60 20,40 .60 .80 0.9.0.7.0.5 50

61 ~72 20,40 ,60 .80 0.9.0.7.0.5 90 1o 15

73 ~84 20,40 .60 .80 0.9.0.7.0.5 50 16

85 ~96 20,40 .60 .80 0.9.0.7.0.5 90
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Fig.3 Current waveform of series fault arc
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Table 3 Variance and covariance analysis of series fault arc

MR E/V  THEHER/A TR AL PRNIR/He  HEARSREE /%  TAERSE LE= Wy 2%
36 20 0.9 25 90 bl 483 474
: E# 474 474

[ 1 840 1 835

36 40 0.9 25 90 i | 801 o
i 4070 4 009

36 60 0.9 25 90 i 3 968 3 067
i 6 624 6562

36 80 0.9 25 90 s 6 035 6 935

s 11 416 11 637

36 80 0.7 25 90 i 11 59 11 590

g 13 428 11 756

36 80 0.5 25 90 e 11 596 11 59
e 6 284 6 261

110 80 0.9 25 90 e 7 795 7724
[ 6 899 7 209

36 80 0.9 15 90 s ¢ 035 6 935
[ 6572 6542

110 80 0.9 15 90 e 7 75 7704
[ 4735 4512

36 80 0.9 25 50 " s 33 s 23

vy
110 80 0.9 25 50 Ap 4425 3853

I 5 448 5 447
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Table 4 Eigenvector of series fault arc

K& JE1 T2 Ji2%3 Ji%E4 Ji%S il Wy i3 WiEd4 dF LM
Wi 0.759 9 0.9520 0.826 1 0.968 8 0.727 1 0.924 6 0.996 9 0.998 9 0.981 1 71
IEH 0.999 7 0.999 8 0.999 9 1.000 0 0.999 9 0.999 8 0.999 9 1.000 0 1.000 0 69
[ 0.975 4 0.966 7 0.961 0 0.879 9 0.9755 0.967 5 0.984 3 1.000 0 0.983 9 69
EH 0.999 8 1.000 0 0.999 5 0.999 8 0.999 6 1.000 0 0.999 9 0.987 7 0.999 8 60
Wi e 0.960 4 0.996 8 0.981 1 1.000 0 0.975 1 0.987 1 0.998 1 0.998 0 0.987 7 79
EH# 0.999 6 1.000 0 0.999 2 0.999 1 0.999 4 1.000 0 0.999 8 0.962 1 0.999 5 61
[ 0.8790 0.869 9 0.896 3 0.899 5 0.8357 0.936 4 0.952 1 0.986 3 0.996 6 101
EH 0.998 6 1.000 0 0.998 5 0.999 6 0.999 3 0.999 9 0.999 8 0.981 4 1.000 0 66
[ 0.544 9 0.962 4 0.624 7 0.889 4 0.567 1 0.904 5 0.967 7 0.938 0 0.932 1 84
EH 0.999 5 0.999 6 0.999 3 1.000 0 0.999 9 0.999 6 0.999 5 0.9922 1.000 0 68
i 0.903 3 0.470 8 1.000 0 0.788 4 0.8325 0.943 7 0.954 1 1.000 0 0.867 1 91
EH 1.000 0 1.000 0 1.000 0 0.999 7 0.999 9 1.000 0 1.000 0 0.9453 0.999 8 67
[ 1.000 0 0.971 4 0.975 4 0.993 1 0.992 5 0.987 7 0.988 3 0.999 0 0.9555 64
EH 1.000 0 0.999 5 0.999 6 0.999 3 0.999 3 1.000 0 0.999 8 0.987 9 0.999 6 60
i 0.9723 0.838 8 0.935 4 0.995 3 0.963 3 0.993 4 0.998 2 0.992 4 0.873 4 70
EH 1.000 0 0.999 7 0.999 8 0.999 8 0.999 8 1.000 0 0.999 9 0.963 4 0.999 9 66
R 0.9109 0.998 5 0.897 1 1.000 0 0.997 2 1.000 0 0.990 1 0.9932 0.996 3 65
EH 0.999 6 1.000 0 0.999 5 0.999 5 0.999 8 1.000 0 1.000 0 0.997 1 0.999 8 66
i i 0.505 0 1.000 0 0.503 6 0.978 2 0.7512 0.980 1 0.9322 0.969 9 0.964 3 81
EH 0.999 5 1.000 0 1.000 0 0.999 8 1.000 0 0.999 8 1.000 0 0.999 9 0.999 9 64
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Fig.4 Decision tree model of series fault arc
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Table 5 Diagnosis effect analysis of decision tree

and random forest fault arc

i) BEALAR AR
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IEHREAR A B 0 0
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il R RE A HER R/ % 91.67 97.39
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Fig.5 Arc fault current waveform after added —20 dB

Gaussian white noise
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Table 6 Fault arc diagnosis effect analysis of decision tree

and random forest after the sample added a noise
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