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Abstract: With the continuous promotion of the “carbon neutral& carbon peak™ process, the energy electronics industry
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that deeply integrates lithium-ion energy storage batteries, information technology and coal mines is flourishing. A new in-
dustry for the application of lithium-ion batteries in coal mines has emerged. In the first four natural months of 2024, MA
certification for “lithium” increased by 94% year-on-year. While the new industry has brought development opportunities
for the green transformation of coal mines, new risks have also arisen. As a high-energy object, lithium-ion batteries still
inherently carry the risk of fire or explosion. Once the battery experiences thermal runaway in in the confined space of
coal mines, the consequences of the disaster are unimaginable. Besides, to ensure the safe of lithium-ion batteries in coal
mines, the batteries are placed inside explosion-proof housings made of high-strength steel plates of 1-2 cm thick with
plenty of redundant space, which limits the endurance of the equipment and the process of applying lithium-ion batteries to
large-scale auxiliary transport and mining equipment. In order to reduce the risk of thermal runaway of lithium-ion batter-
ies in coal mines, improve equipment endurance, and promote the development of lithium-ion batteries in coal mines in
depth, this study focus on the safety problem of large capacity lithium-ion batteries in coal mines, analyzing the research
status and shortcomings in six aspects: thermal runaway mechanism, safety evaluation and management, monitoring and
early warning, power structure and function design, charging and swapping safety and emergency response. Besides, six
key issues that urgently need to be addressed in coal mines for the safety of lithium-ion batteries are proposed, including
the coupled disaster triggering mechanism between lithium-ion battery combustion and explosion and common coal mine
disasters in typical scenarios, the development of high safety lithium-ion batteries in coal mines, the thermal runaway ad-
vanced warning technology and monitoring strategy of lithium-ion battery, the high strength, flame retardant, explosion-
proof and lightweight design of lithium-ion power, the intelligent and safe of charging & switching technology and equip-
ment, and rapid control technology for thermal runaway explosion disasters. These are expected to provide guidelines for

solving the safety problem and insufficient endurance problem of lithium-ion batteries in the new industry.
Key words: coal mine; lithium-ion battery; thermal runaway ; safety; risk prevention and control
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Fig.1 Current situation and thermal runaway hazards of new industry of lithium-ion battery application in underground coal mines
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Fig.2 Thermal runaway-inducing conditions of lithium-ion batteries in underground coal mines
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Table1 Common triggers of thermal runaway of lithium-ion batteries in underground charging and switching chambers and

narrow roadways in coal mine
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Fig.3 Research idea of evolution law of thermal runaway disaster of lithium-ion battery in coal mine
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Fig.4 Direct predisposing factors between thermal runaway of lithium-ion batteries and five major hazards in coal mines
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Table 2 Thermal runaway coupling hazards of underground storage batteries in mine
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Fig.6. BMS battery management system for lithium-ion battery power in underground coal mine
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Fig.7 Fibre-optic grating sensors to monitor thermal runaway of lithium batteries in coal mines
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Table 4 Development of technical standards for design of lithium-ion batteries power supply in coal mines
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