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Research on Fault Detection and Intelligent Operation and Maintenance Technology of
Underground Cable Lines
Jinlei Xu

Information Technology Co., Ltd. of the Middle Route of the South—to—North Water Diversion Project
[Abstract] With the acceleration of urbanization and the continuous improvement of smart grid development,
underground cables are increasingly widely used in modern distribution networks due to their advantages such as
small land occupation, environmental friendliness, and strong anti—interference capability. However, once faults
occur in underground cables, they are characterized by strong concealment, difficult localization, and long repair
cycles, which seriously affect power supply reliability and social operation efficiency. Traditional fault detection
and operation and maintenance methods can no longer meet the requirements of high reliability, high efficiency,
and low—cost maintenance. This paper systematically reviews the common types of underground cable faults
and their causes, and analyzes the technical principles and limitations of existing fault detection methods such as
traveling wave methods, impedance methods, and frequency—domain reflectometry. It further focuses on the
construction pathways of intelligent operation and maintenance systems driven by next—generation information
technologies, including the Internet of Things (IoT), big data, artificial intelligence (AI), and digital twin
technology. Several suggestions are proposed to provide theoretical support and practical guidance for building a
safe, efficient, and intelligent urban underground power network.

[Key words] Underground Cable; Fault Detection; Intelligent Operation and Maintenance; Traveling Wave
Method; Artificial Intelligence; Digital Twin; Condition Monitoring.
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