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Power facilities in permafrost mining areas at an altitude of 5,200 meters are subject to stringent
industry standards regarding the operational accuracy of grounding systems, with the grounding
resistance control threshold set at 1Q for this project. This threshold ensures that in the event of a
single-phase grounding fault in the power system, the relay protection device can accurately trigger
actions, maintaining the stable operation of electrical equipment and effectively safeguarding the
personal safety of on-site personnel. The geological environment in high-altitude and cold mining
areas is extremely harsh, with soil resistivity consistently remaining in the high-resistance range of 4,000
to 6,000 Q - m throughout the year, and the maximum burial depth of seasonal permafrost exceeding
1.4 meters. The regional topography and the layout of existing structures within the plant significantly
restrict the construction space for grounding projects, limiting the scope of on-site operations.
Traditional grounding construction methods are ill-suited to such extreme permafrost conditions, as
low temperatures substantially increase grounding resistance values, failing to meet the standardized
construction requirements for power engineering in cold mines.

high-altitude mine; cold permafrost; ladder-type grounding grid
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