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Fig.1 Model of double circuit transmission
line on same tower
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Fig.2 Traveling wave simulation model of double

circuit transmission line on same tower
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Table 1 Fault location results of proposed method

under different fault locations

AL ckm
W B T x, X FENL IR 2
VAR 5 4.9014 0.0986
PR 17 17.1298 0.1298
PR 45 45.0217 0.0217
PR 57 57.1984 0.1984
PR 65 65.1497 0.1497
PR 77 77.0884 0.0884
PR 85 84.8137 0.1863
TR FH T2 5 49155 0.0845
T FH T2 17 16.8492 0.1508
T FH T2 45 45.2365 0.2365
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Table 2 Comparison of fault location results

between different methods
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Table 3 Fault location results of proposed method

under different transition resistances

WL/ Q  x/km x/km EREEHRHE / km
100 10 10.2568 0.2568
90 89.7177 0.2823
10 10.2126 0.2126
200
90 89.6523 0.3477
10 9.8316 0.1684
500
90 89.7086 0.2914
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Table 4 Fault location results of proposed method

under different line lengths

A km
LR x, X, TE I A
20 20.1247 0.1247
100 50 49.8763 0.1237
80 79.9062 0.0938
25 25.0868 0.0868
150 75 74.8612 0.1388
125 124.8992 0.1008
50 50.1268 0.1268
200 100 100.1121 0.1121
150 1499117 0.0883
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Two-terminal fault location method for high-voltage transmission line based on
zero-mode traveling wave velocity quantization
WANG Wei',WANG Quanjin®, YIN Li',SUN Haixia', WANG Hua',HOU Tianyu’, LIANG Rui’

(1. Lianyungang Power Supply Company of State Grid Jiangsu Electric Power Co.,Ltd.,Lianyungang 222004, China;

2. School of Electrical and Power Engineering,China University of Mining and Technology,Xuzhou 221116, China)
Abstract: Combining with the frequency-dependent characteristics and attenuation characteristics of the zero-
mode component of the traveling wave, a two-terminal fault location method for high-voltage transmission
line based on zero-mode traveling wave velocity quantization is proposed. The least squares method is used
to fit the relationship between the zero-mode traveling wave velocity and the difference between the propa-
gation time of faulty zero-mode traveling wave to reach the sending and receiving terminals. Based on the
actual measurement of the transmission time difference of the traveling wave signal after the fault occurs,the
actual wave velocity of the zero-mode traveling wave corresponding to the sending and receiving terminals
is obtained, and it is substituted into the improved two-terminal traveling wave ranging equation to realize
the fault location. A 500 kV high-voltage transmission line frequency-dependent characteristic model is built
in PSCAD / EMTDC to verify the proposed method. The simulative results show that the proposed method
is basically not affected by the fault location and fault resistance,and has high accuracy and reliability of
fault location.

Key words:high voltage power transmission line;wave velocity quantization;two-terminal fault location;trans-

mission time difference;zero-mode traveling wave
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