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Abstract

With the advancement of energy structure transformation and the wave of industrial intelligence, the coal mining industry is
confronted with multiple challenges, including enhancing production efficiency, ensuring safe operations, and reducing resource
consumption. Traditional electrical engineering automation models, plagued by issues such as reliance on manual intervention
and insufficient equipment coordination, struggle to meet the demands of efficient mining under complex geological conditions.
Intelligent technologies, by integrating artificial intelligence, the Internet of Things, big data, and other means, endow coal mine
electrical engineering with capabilities such as real-time monitoring, fault prediction, and adaptive regulation, driving the production
system towards a direction characterized by fewer personnel, precision, and sustainability. This study focuses on the fundamental
applications of intelligent technologies in coal mine electrical engineering, analyzing their technical architecture, functional
characteristics, and implementation pathways, with the aim of providing theoretical support and practical references for the intelligent
transformation of the industry.
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