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Study of fault locating for transmission line double terminal traveling waves unrelated to wave speed
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(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. School of Electrical Engineering, Kunming University of Science and Technology, Kunming 650051, China)

Abstract: An accurate fault locating method based on existing double-terminal traveling waves fault location principle is presented,
which avoids the influence of traveling wave speed. This method uses wavelet transform to analyze traveling wave signals and
determine the arrival time of the fault initial traveling waves and the reflected wave from the point of failure reaching both ends of
bus bar. Then a group of equations involving distance, time and velocity is solved and the fault location formula unrelated to wave
speed is obtained. In theory this method avoids the wave speed influence, and has high accuracy in fault location. The Matlab
software simulative results prove its validity and correctness.
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Fig.1 The original signal and wavelet transform module values
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Fig.2 Schematic diagram of traveling wave fault location
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Fig.3 Simulation of power system structure




Fre, &

5 A T IR IRV L B A 7 0 A BB -37-

15 BRI SERR110 kKVET L S 8, (F 50
Hz =AMl e A ny, 2882400 -

R,=0.400 91 O/km: R,=0.130 08 O/km;

Lo=4.234 7mH/Am; L,=1.330 6 mH/km;

C=0.007 154 5 pF/km; C;=0.009 778 9 uF/km

MK 23.536 km, E VAL, i)
& A EE MG E B8 12.866 km, FENUGPEE10.67 km,
B fH0.1 O, ﬂiiﬁzl MHz. ¥ € #E R AE E

200.035 s, Mg 758 2% F AT R an 4 7 (N
w5 HRLD .

i x10*

2

i ‘ ‘ w I W
M, Al

—10f
0.034 00345 0035 00355 0036 0.0365
t's
() MERA M ELRAT I IR
x10"
14
12 |'|Ir
9 Y
| ﬁ'l‘l
8 o IM
> W‘ ‘,\ Mfu
3 L

0.034 0.0345 0.035 > 0.0355 0.036 0.0365
S
(b) M BHA B R ATIR I

) ,
L
2 /,/"/’V M
o
0.034 0.0345 0.035 0.0355 0.036 0.0365

t/s

() MR CAH H8 FRAT I 3
E4 MipEHEEBEETRIERE

Fig.4 Each phases of voltage traveling-wave waveform on
M-side
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Fig.5 Karenbauer transformed by the M-terminal modulus

0.036 0.0365

waveforms

A5 F /N 43T T Bk MU RN g a 5 8 33647 /N

BAR e, RKEPATIBEREIER Z1. K6 %4 T Mitia
R RAL A,
N3 ) /)N AR SRAS AR A AEASI 45 2R

L (NER SRR o K74 H T M



d5+d4+ d3+d2+d1

(TP TN
LA LN
\ , , , J
1200 1400 1600 1800 2000

8

200 400 600 800 1000
6 M a
Fig.6 Results of wavelet transform modulus a on M-side
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Fig.7 amodulus of wavelet transform modulus maxima on
M-side and N-side

7 M N

Os
0.07 s 0.035s
1MHz
£,=0.085048s t,=

0.035138s 1,=0.03504s t,=0.03512s

x=12.876 9 km y=10.659 1 km
km

x=gt - t,)v+ L/ 2

v=280 800 km/s x=12.891 2 km
0.025 2 km
1 2
1

Tab.1 Results of origina method of fault locating

M N / M N km
/km /km o /km /km
1 3.036 20.5 5 29228 20.6132 01132
2 7.23 16.306 0.01 71348 164012 0.0952
3 12.866 10.67 0.1 12.8912 10.6448 0.0252
4 18.126 541 10 18.2264 53096  0.1004
2

Tab.2 Results of new method of fault locating

M N / M N km
/km /km (0] /km /km

1 3.036 20.5 5 29939 205421 0.0421
2 7.23 16.306 0.01 71987 163373 0.0313
3  12.866 10.67 0.1 12.8769 10.6591 0.0109
4  18.126 541 10 18.0625 54735 0.0635

0.0109
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