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Intelligent Robot-Based Inspection Method for Power Cable Tunnels
Chengwan Li
Shandong Zhongmao Industrial Group Co., Ltd.
[Abstract] To address the challenges of complex environments, high risks associated with manual inspection,
and difficulties in fault localization in power cable tunnels, this paper analyzes an intelligent inspection system
integrating a host unit, repeaters, and mobile robots. Through a multi—robot collaborative architecture, the
system achieves high—precision path guidance, seamless signal relaying, and multi—point synchronized data
acquisition, effectively overcoming long—distance communication attenuation and blind spot limitations in
tunnels. Empirical results show that the proposed solution significantly improves inspection efficiency and data
integrity, reduces the exposure of operation and maintenance personnel to high—risk environments, provides

reliable technical support for intelligent operation and maintenance of cable tunnels, and promotes the transition

of power facility management toward unmanned and refined practices.
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