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Single-ended fault traveling wave ranging method based on GST-TT transform
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Abstract : Aiming at the problem of insufficient accuracy of wave head time calibration and unstable wave velocity in traveling wave
method, a single-ended fault traveling wave ranging method based on GST-TT transform is proposed. Firstly, the sampled voltage
traveling wave signal is decoupled to extract the line mode voltage signal; Secondly, the line mode voltage signal is S-transformed in
general ; Thirdly, the appropriate high-frequency band is extracted as the fault characteristic band; Fourthly, Using high-frequency
aggregation and low-frequency suppression characteristics of TT transform’ s diagonal position elements, the arrival time of the wave head
at the measuring end is accurately calibrated in the fault characteristic band; Lastly, the fault distance is obtained based on the fault
ranging calculation method which does not depend on the specific traveling wave velocity. The method can improve the calibration
accuracy of the wave head time and reduce the influence of the wave speed instability on the fault location. The PSCAD simulation proves
that the method has high accuracy and the average relative error is 0.25% in the absence of noise interference. It also has strong
tolerance to transition resistance and anti-noise ability.
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Fig. 5 Trend of traveling wave’ s wave velocity with frequency
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Fig. 6 Frequency attenuation coefficient changes with frequency

A HEBE SRR 8, I, 1 kHz B2 fe 400 R
R B R TT AR I 3k B35 i 20 1) A e A ke
FHAR, FUAT R 5, ISk B S A b R
MARRAE[ 20 60] kHz 35 [, TT AR #Xt  3k 2 15 058 21 9
e B3 e H AR5 S il R UK (B AL T/ IME
FEL PN, MR A 7 A o 3L, SR A 38 0 i 76 [ 80 120 ] kHz 5
Bl , DRI AS SCEH 100 kHz VE A REES R, M &R E
BB AE S A f B LA MRS 4 i d1 (25 ~
50 kHz) .d2(12.5~25 kHz) .d3(6.25~12.5 kHz) 1 d4
(0~6.25 kHz) . d1(25~50 kHz) #i#5 4t T[ 20 60] kHz
JU T LA, d1(25~50 kHz) A0 il B AE AT |

B TR SR A 2 I I B 0 22 9 100 km A % A= H 422
M s, L B R 1 Q, S AR G 4 X e 25 R
1.1 s, JBLFE PSCAD oy B 4500 5t s 1) FEL AR5 4
7 Wi,

500

400

2 300+
1
# 200}

100F

1.06 1.08 1.10 1.12 1.14 1.16 1.18 1.20
IENS

7 JRbAHRATIE

Fig.7 Original voltage traveling wave
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Table 1 Fault location results

AOREREE d/km  GEERBH/Q JEREEE okm R2E/km
1 100. 386 0. 386
10 100. 386 0.386
100
100 100. 386 0. 386
200 100. 386 0. 386
1 200. 474 0.474
10 200. 474 0.474
200
100 200. 474 0.474
200 200. 474 0.474
1 300. 590 0.590
10 300. 590 0. 590
300
100 300. 590 0. 590
200 300. 590 0. 590
1 400. 705 0. 705
10 400. 705 0. 705
400
100 400. 705 0.705
200 400. 705 0. 705

{5 AR B 10 130 dB f i 07 F RS, FEUCSRTEA
DRI S8 1 B B D 100 Q0 45 2R A
£ 2 PR,

K2 MREEEENELR

Table 2 Fault location results after noise

I /dB ECRERE B d/km R EEES a/km 2/ km
100 100. 386 0.386
200 200. 474 0.474
10 300 300. 590 0.590
400 400. 763 0.763
100 100. 416 0.416
20 200 200. 385 0.385
300 300. 737 0.737
400 400. 763 0.763
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Table 3 Traditional traveling wave fault location results

SHERRL/Q  PEFEES /km MRS o/km iR2/km
100 100. 535 0.535
200 200. 772 0.772
100 300 301. 603 1. 603
400 402. 880 2. 880
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Table 4 Identifying wave head fault

location results with GST

AHERE/Q BRI d/km E R ES x/km PR/ km
100 100. 474 0.474
100 200 200. 562 0. 562
300 300. 648 0. 648
400 400. 822 0. 822
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