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Impedance-traveling wave assembled method of cable single-terminal fault location

PENG Hao', SHEN Xinglai’>, CHEN Kui'
(1. School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China;
2. Xuzhou Power Supply Company, Xuzhou 221116, China)

Abstract: The key of single terminal fault location is to identify the fault point reflected wave and the opposite bus
reflected wave. In order to identify the wave accurately, a new method combined with impedance measurement and wave,
is presented. The impedance measurement method can calculate the location roughly. According to the actual error, the
range for wave tip can be narrowed. Then the relationship between fault reflected wave and opposite bus reflected wave
can be used to find the time of wave tip. The fault distance can be calculated by the time and the wave velocity. This
method finds two wave tips at the same time and the tip time restrict each other, which is more accurate than finding one
wave tip only. Matlab and ATP-EMTP simulation results show the method is reliable.
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Fig. 1 Impedance measurement method
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Fig. 2 Single terminal travelling wave location
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Fig. 3 Flow chart
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Fig. 4 Cable fault simulation model

g @it S HCN

R =0.0279Q/km, R,=0.279Q/km

L, =0.88 mH/km, L,=3.1 mH/km

C,=0.0133 pF/km, C, =0.008 57 uF/km
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Fig. 5 Wavelet transform maximum at scale 1
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Table 1 Slowness between mutation tip and initial tip when

fault occurs at 9 km
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Table 2 Simulation results of different fault points

d/km to/ms t/ms t/ms x/km I/km
6 8.021 8.061 8.116 5.930 5.752
9 8.030 8.091 8.104 8.964 8.654
11 8.037 8.111 8.098 10.962 10.623
14 8.049 8.143 8.089 13.996 13.639
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