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Establishment of a Comprehensive Explosion—Proof Control System for Underground Electrical
Equipment at Coal Mine Tunneling Work Faces
Duan Zhigang
Hanju Coal Industry Co., Ltd., Shanmei Huajin Group, Linfen City Shanxi Province

[Abstract] This paper integrates field operational characteristics of coal mine tunneling faces—such as roof and
wall inspection, temporary support, cross—stratum tunneling, and construction in water—affected roadways—to
establish a comprehensive explosion—proof control framework from two key dimensions: critical core
technologies for explosion prevention and full—-process closed—loop control strategies. The study systematically
delineates the application pathways of four core technologies: explosion—proof equipment structures, power
supply interlock protection, cable laying protection, and intelligent monitoring and early warning systems.
Furthermore, it develops a tiered control mechanism encompassing the entire equipment lifecycle—from
qualification and underground installation to operational inspection, maintenance, and decommissioning.
Simultaneously, this framework incorporates specialized tunneling construction measures, including roof support,
flexible gangue barrier nets, and lifting point management, thereby achieving coordinated control between
electrical explosion prevention and roadway rock mass management.
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