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Analysis of Typical Distribution Cable Fault Cases in Urban Areas
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Abstract: This article systematically studies the common fault characteristics and causes of distribution cables during operation by
analyzing three types of fault cases: heat shrinkable intermediate joints, cold shrinkable intermediate joints, and terminal heads in
typical urban distribution cables. The study uses methods such as fault nature diagnosis, pulse ranging, and acoustic magnetic
synchronization to locate the fault point, and analyzes the internal structure of the joint through on-site dissection. The results indicate
that cable joint failures are mainly caused by poor installation process quality, including inadequate sealing leading to water and
moisture ingress, improper treatment of copper shielding and outer semiconducting layer fractures, inadequate stress control measures,
scratches on the main insulation, and dimensional deviations. These issues result in electric field distortion, partial discharge, and
insulation aging, leading to cable breakdown. Research has pointed out that strengthening construction process management,
improving stress control measures and sealing protection, enhancing personnel training and on-site quality supervision are important
ways to improve the reliability of distribution cable operation. The analysis results in the article have important engineering reference
value for the design, construction, and operation management of distribution cable joints.
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