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Abstract

Gas control in coal mining faces of high-gas mines constitutes a critical component of coal mine safety production, with its
effectiveness directly impacting mining efficiency, ventilation stability, and overall mine safety standards. As mining depths increase,
coal seam conditions become more complex, and mechanization intensifies, gas emission volumes at working faces continue to rise.
Traditional single-control methods have proven inadequate in meeting safety and operational requirements regarding extraction
efficiency, system coordination, and dynamic regulation. Addressing these challenges, this study analyzes key factors affecting gas
control efficacy in high-gas mining environments, explores optimization strategies for pre-extraction, pressure relief, extraction
systems, ventilation systems, and intelligent monitoring technologies, and proposes integrated control approaches through engineering
applications. The research aims to provide actionable insights for enhancing gas management capabilities and strengthening coal
mine safety management practices.
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