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Impedance fault location technology for a distribution network based on a zero-sequence component

QI Zheng, HUANG Zhaohui, CHEN Yanbo
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Accurate fault location is of great significance in improving the safety and reliability of a distribution network.
An impedance fault location technology based on a zero-sequence component is proposed. First, a single-phase ground
fault can be judged according to the symmetry of line voltages and the amplitude of the zero-sequence voltage. Then the
PMU device installed at the bus and the end of the line is used to obtain the steady-state zero-sequence signal after a fault
occurs. Then, according to the zero-sequence voltage at both ends of the line, the current at the bus side and the
parameters of the line, the fault location equation in each section is established. The pseudo root and real root are
distinguished according to the limit of the length of the section. By traversing each section of the system, section and fault
location can be realized at the same time. A 10 kV distribution network is built in EMTP/ATP simulation software. The
results show that the method can maintain high accuracy under various distribution network structures such as hybrid
lines and multi-branch lines, and the ranging accuracy is not affected by the grounding resistance and fault phase angle.
This work is supported by the National Natural Science Foundation of China (No. 52077076).
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in distribution network
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Fig. 3 Single-phase-to-ground fault of multi-branch line in distribution network
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Table 1 Location results of simple line in isolated neutral
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Table 2 Location results of simple line in distribution network

with neutral grounding via arc suppression coil
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Table 3 Location results of multi-branch hybrid lines in

isolated neutral distribution network (o= 90°)
wlb BIBHIE/Q 10 200 1000 5000
E  MERPEX B
X B T % #E B /m

F R0y B B HUE DR D #/m

1000 998.29 998.00 997.95 997.42
A 2000 1998.85 1998.62 1998.57 1998.22
1000 998.28 998.28 998.26 998.12
AP 2000 1998.56  1998.87 1998.98  1998.99
1000 998.85 999.11 998.84 998.97
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Table 4 Location results of multi-branch hybrid lines in
isolated neutral distribution network (« = 0°)
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