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A new fault location method for T-connection transmission lines
based on wavelet transform

ZHOU Xin' , WU Fei®, ZHANG Mo-ni’®
(1.School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China;
2.Chengdu Power Supply Company, Chengdu 610100, China)

Lii Fei-peng' ,

Abstract: Considering the deficiency of location faults on T-connection transmission lines, a new method based on wavelet
transform is presented. In this paper, using the relationship between time difference and distance difference, the fault circuit is firstly
identified by the information of the initial current transient traveling waves, and then the fault location is solved.This method does not
have a dead area when fault occurs near the T-connection point, and is not affected by the speed of current transient and distributed

capacitance. A large amount of MATLAB simulations show that this proposed method has high accuracy and it can meet the fault

location requirement.
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Tab. 1 Simulation result for different faults

L O 1 /s , , SCBE MBI iR
KA FE B/km m s /s W $Ekm %
[F ) Ly 30 0.025 105 0026105 0025933 L, 296512 0.1
%% L: 50 0.026 037 0.025173 0025691 L, 50.1445 0.1
Ls 30 0.025933 0.025761 0.025105 L; 299418 0.1
Ly 70 0.025 243 0.025967 0025795 L, 69.7600 0.1
P
AR 1) L, 70 0.025934 0.025277 0.025587 L 70.2023 0.1
i
Ls 60 0.025 829 0.025657 0025209 L, 598837 0.1
L,y 100  0.025347 0025863 0.025691 L, 100.0000 0O
P
Eg L, 110 0025829 0025381 0025485 L, 109.8839 0.1
L: 80 0.025761 0.025587 0.025277 L; 804598 04
= L, 150 0.025519 0.025693 0025519 L; 1500000 0
i L, 135 0.025 744 0.025469 0.025399 L, 1351448 0.1
i
L 90 0.025727 0.025553 0025311 Lz 902300 0.2
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Tab. 2 Simulation result for different fault resistances in line
L3 at the point of

60km
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10 Ls 60 0.025 829 0.025 657 0.025209 L, 59.8837 0.1

50 L; 60 0.025 829 0.025657 0025209 L, 59.8837 0.1

200 L; 60 0.025 829 0.025 657 0.025209 L, 59.8837 0.1
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Tab. 3 Simulation result for different faults in line L1 at the

point of 120km

KB ) R
W BEKkm /%

B R WEREE

*m ZE Ekm tw/s t./s tp/S

A-G L, 120 0.025415 0.025795 0.025623 L, 119.7674 0.1

AB L, 120 0.025415 0.025415 0.025623 L, 119.7674 0.1

AB-G L, 120 0.025415 0.025415 0.025623 L, 119.7674 0.1

ABC L, 120 0.025415 0.025415 0.025623 L, 119.7674 0.1
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Tab.4 Simulation result for faults occurs near the teed node

B B HRE XH WM R
M XH Bkm WS s t/S MW BEkm o

200 L; 1985 0.025687 0.025523 0.025351 L, 198.837 0.2
200 L, 149 0.025695 0.025515 0.025351 L, 148372 0.1
200 Ls 98 0.025699 0.025525 0.025339 L, 98275 0.3
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Tab.1 SNR comparison under different noise background dB

JafE S SVDIEH FFTHEDY: AN A
16.45 23.88 23.65 22.72
16.83 24.65 24.55 23.18
17.57 24.96 24.78 22.30
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