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Development of Fault Location Method Using SWT and Travelling Wave
on Underground Power Cable Systems

% W%
{Chae-Kyun Jung * Jong-Beom Lee)

Abstract - The fault location algorithm based on stationary wavelet transform was developed to locate the fault point
more accurately. The stationary wavelet transform(SWT) was introduced instead of conventional discrete wavelet
transform(DWT) because SWT has redundancy properties which is more useful in noise signal processing. In previous
paper, noise cancellation technique based on the correlation of wavelet coefficients at multi-scales was introduced, and
the efficiency was also proved in full. In this paper, fault section discrimination and fault location algorithm using noise
cancellation technique were tested by ATP simulation on real power cable systems. From these results, the fault can be
located even in very difficult and complicated situations such as different inception angle and fault resistance.
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3. Stationary Wavelet Transform(SWT)
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Table 1 Results of fault location(Faulty phase A, Fault
resistance : 0.1Q)
Fault condition Faulty phase A, fault resistance 0.1Q
Fault Calculated
A Ryt TA(TBy) | TATBy) | 5 2% Error
inception oint n [sec] [sec] distance (%]
angel P [km] °
1km 1 0.013894 0.013905 0.921 1.257
2km 3 0.013900 0.013925 2.093 1.479
30° 3km 3 0.013906 0.013940 3.182 2.896
4km 4 0.013902 0.013929 4.022 0.330
5km 2 0.013896 0.013912 4.944 0.391
1km 1 0.014587 0.014599 1.005 0.079
2km 2 0.014593 0.014618 2.093 1479
45° 3km 3 0.014599 0.014636 3.098 1.559
4km 2 0.014595 0.014622 4.022 0.350
Skm 1 0.014589 0.014604 5.027 0.429
1km 1 0.015280 0.015292 1.005 0.079
2km 2 0.015286 0.015311 2.093 1.479
60° 3km 3 0.015292 0.015329 3.098 1559
dkm 2 0.015288 0.015315 4.022 0.350
Skm 1 0.015282 0.015297 5.027 0.429
lkm 1 0.016670 0.016678 0.921 1.257
Zkm 1 0.016673 0.016697 2.009 0.143
90° Skm 2 0.016679 0.016715 3.014 0.222
4km 2 0.016675 0.016702 4.022 0.350
Skm 1 0.016669 0.016683 5111 1.766
Average Error{%] 0.920
i 2 AN =™ A3 B, DEAME 1 1Q)

Table 2 Results of fault location(Faulty phase : B, Fault
resistance : 1Q)

Fault condition Faulty phase B, fault resistance 1Q
et | Faute || TAp(TBw) | TA(TB) | G | Error
angle point sec sec D) [%]

1km 1 0.012507 0.012519 1.004 0.063

2km 2 0.012513 0.012537 2.009 0.143

0° 3km 3 0.012519 0.012556 3.098 1.539
4km 3 0.012514 0.012541 4.022 0.350

Skm 1 0.012509 0.012525 4.944 0.891

lkm 1 0.013894 0.013906 1.004 0.063

Zkm 2 0.01390 0.013924 2.009 0.143

30° 3km 2 0.013906 0.013943 3.098 1559
4km 2 0.013901 0.013928 4.022 0.350

Skm 1 0.013896 0.013911 5.027 0.429

lkm 1 0.014587 0.014599 1.004 0.063

2km 2 0.014593 0.014617 2.009 0.143

45° 3km 3 0.014599 0.014636 3.008 1.539
Akm 2 0.014594 0.014621 4.022 0.350

Skm 1 0.014589 0.014605 4.944 0.891

1km 1 0.015280 0.015292 1.004 0.063

2km 2 0.015286 0.015310 2.009 0.143

60° 3km 3 0.015292 0.015329 3.098 1.559
4km 3 0.015287 0.015314 4.022 0.350

Skm 1 0.015282 0.015299 4.860 2.227

1km 2 0.016670 0.016678 0.921 1.257

2km 3 0.016673 0.016698 2.093 1.479

90° 3km 4 0.016679 0.016717 3182 2.896
4km 3 0.016675 0.016703 3.939 0.970

Skim 2 0.016669 0.016686 4.860 2.227

Average Error[%] 0.870
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