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A Simulation Analysis of Traveling Wave Velocity for Fault Location
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Abstract: Based on the transient traveling wave generated by the fault of the transmission line, which can meet
the requirement in terms of speed for high speed transmission lines in quick response to the protective devices, and
can achieve an accurate location of the faults without being affected by the fault type. The main factors influencing the
accuracy of traveling wave fault are the speed of traveling wave and the calibration of the arrival time of the traveling
wave heads. In view of the commonly used methods for determining the wave speed of lines: formula method and
online measurement method, the corresponding traveling wave velocity can be obtained by simulation analysis at
different line lengths and different fault distances. The obtained wave velocity is used for the same fault distance
measurement. A comparison and analysis made of the ranging results helps to determine the optimal wave velocity at
some fault distance, thus improving its ranging accuracy. A simulation analysis shows that the accuracy of the on-line
real-time measurement of the wave velocity is higher than that of the fixed wave velocity in appropriate ranges, which
meets the requirement of the standard deviation within 1%.
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Fig. 1 Schematic diagram of D-type traveling wave

distance measurement
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Table 1 Wave velocity measurement results at the time

of failure occurring at 40 km outside the zone under
different bus lengths
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Table 2 Wave velocity measurement results at the time of

failure occurring at 180 km
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Table 3 Results of 4 phase ground fault location at different line lengths and different fault locations

. Iéi] 5 R S
L/km T AL /km t,/us t,/us - - - —
WFEZEIR /km MR % 2SR /km MR %
60 20 66 534 19.703 2.97 19.950 0.25
30 99 99 30.000 0.00 30.000 0.00
180 20 66 534 22.221 11.11 19.920 0.40
80 266 333 80.297 0.37 79.967 0.04
300 50 166 834 53.255 6.51 50.000 0.00
90 300 701 91.924 2.14 89.970 0.03
600 120 400 1603 125.773 4.81 120.000 0.00
230 767 1235 232.221 0.97 229.975 0.01
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