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Fault location method for distribution networks based on traveling wave time difference
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(1. School of Artificial Intelligence and Data Science, Hebei University of Technology, Tianjin 300401, China;
2. State Grid Hebei Electric Power Co., Ltd. Research Institute, Shijiazhuang 050021, China;
3. Jizhong Energy Fengfeng Group Co., Ltd., Handan 056107, China)

Abstract: There are problems of complex implementation and low reliability in the existing fault location methods of a
distribution network. Thus a fault location method based on multi-terminal traveling wave time difference is proposed. First,
by analyzing the transmission characteristics of a fault traveling wave, a fault state expression of the distribution network is
proposed. The theoretical value of the fault distance is calculated. The fault search and auxiliary matrices are built, and the
change characteristics and numerical status of the matrix elements are analyzed to locate the fault line. Then the actual fault
distance is calculated according to the three-terminal traveling wave method, and the influence of traveling wave velocity is
eliminated. Finally, the distribution network fault model is established in Matlab/Simulink to verify the effectiveness of the
location method under different fault types and transition resistances. The simulation results show that the location method
has good reliability and high accuracy.
This work is supported by Hebei Provincial-level Science and Technology Program (No. 20314301D).
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Fig. 1 Traveling wave velocity curves for different parameters
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Fig. 3 Distribution network topology with single branch
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Table 1 10 kV distribution network line parameters
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Table 2 Arrival time of initial traveling wave of fault I
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Table 3 Arrival time of initial traveling wave of fault II
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Table 4 Arrival time of initial traveling wave of fault I1I
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Table 5 Fault location results
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