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Abstract

During coal mining operations,gas occurrence conditions are complex and release patterns are highly variable,which can easily
trigger major safety risks such as outbursts and explosions,and have become a critical factor restricting safe mine production.
Focusing on issues including insufficient coordination between gas control and safe mining,poor system integration,and weak
dynamic control capacity,the collaborative mechanism between gas control and coal mine safe mining is systematically reviewed
and analyzed from the perspective of system coupling and coordinated control. By integrating gas drainage,ventilation regulation,and
mining processes,multi-system coordinated operation is strengthened,and a collaborative operation system covering planning and
design,process control,and dynamic evaluation is constructed.On this basis,risk classification control and hidden hazard investigation
and treatment mechanisms are improved,monitoring and early warning as well as emergency response capabilities are enhanced,and
safety management is promoted to shift from decentralized control to systematic coordination,thereby providing support for safe and
efficient coal mining.
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