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Study on Traveling Wave Signal Based on Dynamic Principle
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Abstract: Aiming at the distortion phenomenon during the travelling wave transmission in power system,one 110 kV
power grid (a total of 15 substations node) is built to simulate the travelling wave propagation in this paper, the
relationship between the traveling wave arrival time and propagation path, the site traveling wave signal time-
frequency domain characteristics are analyzed. EMD-HHT algorithm is used to calculate the arrival time of
traveling wave , Kolmogorov entropy and fractal dimension F for the first 0.5 ms wave of the traveling wave (a total

values of K and F of

and the index distribution value

of 1 000 samples)are calculated by using dynamics theory. The paper concludes that,
traveling wave take on decreasing trend with the propagation distance increases,
for adjacent lines or ring network node is similar, so this conclusion can be applied to qualitatively distinguish the
roughly position of the traveling wave source.
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Fig. 1 One 110 kV power grid traveling wave

transmission structure
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Fig. 2 Traveling wave signal detected on each site
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Table 1 Length for each grid line
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P 6.760 OO 32.849
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Table 2 The shortest distance between traveling wave

source and each node

TRZEBE M AR I

N GRS R/ ) )
N . " A IAEF ] /ms
1 P-1 6.760 1x2 0.023
4 P-1-4 12.294 2x2 0.048
2 pP-2 12.700 1x2 0.047
6 P-1-4-6 22.294 3x2 0.085
3 P-2-3 27.669 2x2 0.113
5 P-2-5 33.629 2x2 0.126
7 P-2-5-7 36.559 3x2 0.136
8 P-2-5-8 43.644 3x2 0.169
10  P-2-5-8-10  51.283 4x2 0.197
9 P-2-5-9 66.478 3x2 0.241
11 P-2-5-9-11 70.557 4x2 0.262
12 P-2-5-9-12 75958 4x2 0.278
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Fig. 3 Comparison of each node traveling

wave signal spectrum
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Fig. 4 Effect of wave device on traveling wave
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Fig. 5 Comparison of traveling wave head for inside and

outside substation
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Fig. 6 Comparison of traveling wave spectrum for inside

and outside substation
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Table 3 Traveling wave signal dynamic index on both

sides of resistance filter
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Fig. 9 Traveling wave signal EMD decomposition

for node 1
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Fig. 10 Traveling wave signal EMD decomposition

for each node
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