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A new method for fault line selection based on wavelet de-noising and transient current energy grouping
comparison in ineffective grounding system

ZHOU Deng-deng, LIU Zhi-gang, HU Fei, BAI Wei-li
(College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: This paper analyses the development of the fault line selection and the advantages of using transient current for fault line
selection, then proposes a new fault line selection method based on wavelet soft-threshold de-noising and transient current energy
grouping comparison in arc suppression coil grounded system. It eliminates the noise in the current firstly, and then sorts the denoised
signal, and makes the normalized energy of each two zero sequence currents. Through comparing the normalized energy with a given
threshold, the accumulation variable value (AVV) of each outlet can be gained. The fault line will be selected by comparing these
AVVs. This method has the advantages of simple principle, reliability, low computational complexity, and strong anti-interference
ability. It immunes from the influences of compensation degree, fault location, phase angle, load, and fault transient resistance. The
simulation results verify the effectiveness of proposed method.
Key words: fault line selection; transient current; arc suppression coil grounded system; non-solid earthed network; wavelet
soft-threshold de-noising
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Fig.1 The transient current equivalent circuit for the

single-phase grounding fault
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Fig.2 The simulation model of arc suppression coil grounded system
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Tab.1 Fault line selection result to the normal data

MR A D AL | iR @ /A Liy/A LA Ly/A LyJA LyA | WX R
. 100 0.058 79 0.596 1 0.080 655 | 0.56749 0.034 96 0.558 07 2l 3
L 2 000 0.060 26 0.596 79 | 0.083 177 0.566 8 0.037303 | 0.55735 L5 3
‘ . 100 037367 | 0.61197 | 0.49369 | 0.33955 | 033241 0.321 25 BR2k
s 2000 0.385 66 0.647 61 0.513 81 0.313 36 0.350 94 0.35125 Bk
g 100 0.070 834 | 0.59057 | 0.094091 | 0.56609 | 0.057295 | 0.560 02 2 3
2000 0.073 07 0.59133 | 0.097 826 | 0.56429 | 0.060966 | 0.559 72 2% 3
B e 100 0.372 03 0.54236 | 045143 | 038167 | 032707 | 033317 Bk
W 2 000 0.40248 | 0.60318 | 0.49083 | 0.34253 0.346 9 0.344 49 BR2k
Yo 100 0.067 263 | 0.59241 | 0.089 865 | 0.56652 | 0.052218 | 0.559 26 £ 3
2 000 0.069947 | 0.59302 | 0.093982 | 0.56487 | 0.055874 | 0.55893 % 3
% st 100 0.371 99 0.55571 0.457 15 0.375 44 0.314 99 0.321 96 B
2 000 0.398 31 0.61348 | 049467 | 033745 | 032577 | 033545 Bk
F 2 BFRBURRLAL NG R
Tab.2 Fault line selection result to the noise containing data
WEEAR A O | R | R/ Q I/A Iis/A La/A Ly/A Da/A Ly/A WA X I
s 100 0.13456 | 0.58188 | 0.14233 | 0.55461 | 0.13204 | 0.54592 2% 3
0 2 000 0.376 9 045212 | 0.36747 | 044994 | 0.36907 | 0.424 06 5327
. 100 0.39214 | 046135 | 042854 | 0.39287 | 0.38189 | 0.386 73 Bk
e 2 000 0.40628 | 0.40589 | 040179 | 041694 | 0.40344 | 041491 BR2k
s 100 0.14026 | 0.57887 | 0.15068 | 0.55451 | 0.13279 | 0.54536 2% 3
75 2 000 0.35945 | 044207 | 036172 | 044804 | 0.37839 | 0.447 89 BR2
. 100 0.386 29 0.450 9 041232 | 041905 | 038066 | 0.39617 B2k
e 2 000 0.39999 | 0.409 64 0.404 8 0.409 81 041303 | 0.41208 BR2k
s 100 0.143 71 0.5797 0.15268 | 0.55386 | 0.13203 | 0.543 88 2% 3
%0 2 000 036941 | 045283 | 037917 | 042763 | 0.376 14 04363 BR2
. 100 0.39547 | 0451091 043142 | 0.39949 | 0.38789 | 0.37843 B2k
e 2 000 0.41149 | 0.408 87 | 0.40489 | 0.41845 0.406 2 0.399 34 BR2k
F 3 KIREHIRIRELEER
Tab.3 Fault line selection result to the noise removing data
WA 0 | WRRESRTY | REE B/ Q I/A Iis/A I4/A Li/A JN La/A R X Jak
s 100 0.048 839 | 0.59753 | 0.068246 | 0.568 68 | 0.025 087 0.558 47 2l 3
0 - 2 000 0.121 61 0.58728 | 0.13239 | 0.56306 | 0.107 52 0.531 84 Ll 3
. 100 0.394 28 0.659 79 0.503 39 0.300 26 0.309 4 0.332 25 B2k
. 2 000 0.419 47 0.519 45 0.326 34 0.466 48 0.349 21 0.366 75 Bk
L 100 0.057 1 0.598 02 | 0.074 685 | 0.569 02 | 0.025 787 0.55595 2% 3
75 2 000 0.086255 | 0.58322 | 0.14449 | 0.55276 0.1313 0.552 96 Ll 3
e 100 0.334 25 0.627 54 0.498 29 0.373 88 0.339 08 0.322 189 B2k
2 000 0.385 24 0.484 82 0.386 23 0.456 14 0.340 57 0.378 56 Bk
L 100 0.054257 | 0.59738 | 0.080431 | 0.56859 | 0.033 158 0.556 17 2% 3
2 000 0.140 28 0.601 83 0.131 61 0.54189 | 0.13083 0.538 55 Ll 3
%0 . 100 0.346 73 0.643 99 0.505 01 0.33943 0.326 53 0.318 51 B2k
b 2 000 0.346 31 0.4653 0.405 45 0.351 48 0.347 98 0.504 52 B2k
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Fig.3 The schematic diagram of differential current
normalized energy following the fault angle

when transient resistance is 500 Q
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Fig.4 The schematic diagram of differential current normalized

energy following the transient resistance when fault angle is 75°
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