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Design and engineering practice of line fault location system oriented by intelligent operation and maintenance
Chen Wei
Hangzhou Zhonggong Electric Power Technology Co., LTD 310051

[ Abstract With the continuous expansion of modern distribution networks and the high proportion of new energy sources integrated
into the grid, traditional fault location methods face unprecedented challenges in response speed and positioning
accuracy.Traditional methods struggle to quickly and accurately determine fault locations when dealing with complex
and variable grid operating environments and fault characteristics, significantly impacting the reliable power supply and
maintenance efficiency of the grid.To effectively address this issue, this paper proposes an intelligent fault location
system that integrates multi-source information perception and machine learning algorithms.The system innovatively
constructs a "end-edge-cloud" collaborative architecture and has been validated through engineering implementation in
a city's power grid in South China.The system integrates three positioning mechanisms: traveling wave detection,
impedance analysis, and meteorological correlation, achieving multi-dimensional fault type identification through the
LightGBM algorithm.Actual operational data shows that the fault location time has been significantly reduced from 12
minutes to 47 seconds, with positioning accuracy improving to 98.7% and maintenance costs decreasing by 32.5%.This
research provides a practical and reusable technical solution for the intelligent operation and maintenance of modern
distribution networks, which is of great significance for enhancing the operational efficiency and reliability of
distribution networks.
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