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Single-phase Ground Fault Location of Hydropower Distribution Network Based
on Traveling Wave Detection
WANG Zhe', CHI Fujian', ZHAO Zhibin*, SUN Kuo'
(1.State Grid Tianjin Electric Power Company, Tianjin 300000, China;?2. School of Electrical and
Electronic Engineering , North China Electric Power University , Beijing 102206, China)

Abstract: Accurate positioning of single-phase ground fault can improve the power supply quality of
hydropower distribution network and reduce the loss caused by power failure. Therefore,in view of the problems of
large positioning error and long detection time in traditional positioning methods, a single-phase ground fault
positioning method for hydropower distribution network based on traveling wave detection was designed. The
positioning process was divided into two stages: first, the single-phase grounding fault of the hydropower
distribution network was selected and the fault line was determined. Second, in view of the characteristics of the
noise in traveling wave signal, the double-end method in traveling wave detection method was combined with the
process of binary wavelet transform. By virtue of the denoising effect of binary wavelet transform and the locating
ability of abnormal points, the single-phase ground fault location was accurately located. The empirical results
show that: compared with the traditional positioning method, the positioning error is smaller and the fault detection
time is shorter after using the traveling wave detection method, which lays an important foundation for the timely
repair of single-phase ground fault in the hydropower distribution network.

Key words: traveling wave detection; hydropower distribution network; single-phase ground fault; fault

location; line selection of travelling wave; double-end method ; binary wavelet transform
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Fig.1 Basic flow diagram of fault line selection
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Fig.2  Schematic diagram of double-end method
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Fig.3  Simulation model of distribution line under no fault condition
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Tab.1  Error comparison of different methods for single phase

to ground fault location in distribution network
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Fig.5 Comparison of fault detection location

time by different methods
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