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An iterative fault location algorithm using the difference of wave velocity between zero mode
component and aerial mode component of traveling wave

LIU Zhenzhi', SHU Qin', HAN Xiaoyan®, HUANG Hongguang'
(1. School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China;
2. State Grid Mianyang Power Supply Company, Mianyang 621000, China)

Abstract: An iterative algorithm using the relation curve between the detected zero-mode wave velocity and fault
distance in distribution network for fault location is presented. About the speed instability of detected zero-mode wave,
this paper finds the variation between detected zero-mode wave velocity with the fault distance by analysis and simulation,
and gives the distance expression of detected zero-mode wave velocity by using the variation. By combining the
expression and fault location formula based on the difference of wave velocity between zero mode component and aerial
mode component of traveling wave, it gives the iteration algorithm for fault location. The iterative algorithm avoids the
problem of determining the zero-mode wave velocity. The efficiency and reliability of the algorithm are verified by ATP
and Matlab.
This work is supported by Sichuan Science and Technology Support Plan Project (No. 2014GZ0083).
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Fig. 1 Model of distribution network
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Fig. 2 Frequency characteristics of inductance
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Fig. 3 Frequency characteristics of wave velocity
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Fig. 4 Change characteristics of detected zero

mode wave velocity
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Fig. 5 Distribution network structure scheme
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Table 1 Detected zero mode wave velocity in different

fault distance

BB By sk BIAI Al
(x10*km/s )
4 27.027 1 0.040014 8
12 264317 0.040 045 4
20 259742 0.040077 1
28 25.688 1 0.040 108 9
36 254597 0.040 141 4
44 252728 0.040174 1
52 25.120 8 0.040207 0
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68 24.8356 0.040273 8
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Table 2 Results of fault location with iterative algorithm

R 1 km DR km HIXT R 7%
4.65 4.67 0.43
7.25 7.28 0.41
13.65 13.57 0.59
25.85 25.68 0.66
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Table 3 Results of fault location in different grounding

resistance
e ﬁﬁl&#ﬁﬁ ‘«DEJ_EEF{ -
BH/Q 2 /km 2/km
10 13.5 13.51 0.07
200 14.5 14.32 1.24
500 24.5 24.73 0.94
1 000 32.6 3248 0.36
2 000 38.5 38.74 0.62
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Table 4 Results of fault location at different
initial phase of fault
TR rdeisl IR

HC)  Bhm gan VR
30 12.5 12.41 0.72
45 17.5 17.57 0.40
60 225 22.48 0.09
75 27.5 27.34 0.58
90 32.5 32.63 0.40
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