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Single-ended fault location method based on variable time windows for traveling wave identification
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(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;
2. Binzhou Power Supply Company, Binzhou 256600, China)

Abstract: A single-ended fault location algorithm is proposed, based on the improved distributed-parameter method and variable time
windows of traveling wave. According to the online estimation of the opposite terminal source impedance, the improved
distributed-parameter method can be built, to enhance the location-error distribution regularity and improve the feasibility of the
assembled fault location algorithm. Then based on the study of the location-error distribution of the proposed improved
distributed-parameter method, the variable fault distance window can be computed, determining the variable time windows of the
reflected waves to be identified. At last, considering the wiring schemes of local and opposite buses combined with the impact of the
interference waves from adjacent buses, reflected waves contained in the variable time windows can be identified and the exact fault
location can be detected. Simulation results demonstrate the high reliability and accuracy as well as the engineering application value
of the proposed algorithm.
This work is supported by National Natural Science Foundation of China (No. 51177091).
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Fig. 1 Fault diagram of double power system
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Fig. 4 The improved distributed parameter fault location

errors of different fault distances
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Fig. 5 Refraction and reflection of fault traveling wave
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Fig. 10 Flowchart of the algorithm
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Table 2 Fault location error of the improved distributed

parameter method
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Table 3 Fault location results of fault at near region

with low fault resistance

e B BRI BRI BIRY B
Ao 58468  58.631 58723 61978 58815
ZHFkm
ALHDkm 59.802 59.802 59.802  60.205 59.802
AR R 22/% -0.066  -0.066  -0.066 0.102 -0.066

S 2: LR AT R . 2R MIN B M i
158 km AbJk A=, b Fp LAY 30 Q, 7ok
7Y%l o AER IR, OO AT S HOE AR
fifi, 2IARZE =0.05, A Tiv T, W IAFAEAC SR,
PRI — 2 R0 T (IR 25 IR 3R 4 PR
% 4 B XIS RELE R
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w2 0.109 km, FHXTIRZE 0.036%.
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Table 5 Fault location results of fault at the terminal

with high fault resistance

DR - e S, - -
vi it i = B = By B
etk gy
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ik 275.0100 275.0100 275.2310 275.441 275.0100
1%/km
AR
3 0.003 0.003 0.077 0.147 0.003
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Fig. 13 Results with exsitence of interference

wave from adjacent lines
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