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Abstract

With the rapid development of intelligent technologies, drilling equipment is increasingly applied in modern mining, oil, and
gas industries. The stability and reliability of drilling equipment directly impact production efficiency and safety, making health
management and fault prediction crucial. Digital twin technology, as an emerging technical approach, can provide precise support
for equipment health management through real-time monitoring and data analysis. This paper constructs an intelligent health
management system for drilling equipment based on digital twin technology, and combines it with a fault prediction model to achieve
early warning of equipment status. Through data collection and analysis, this paper demonstrates how digital twin technology can
simulate the operational status of drilling equipment, monitor its health, and predict faults, thereby enhancing the reliability and
fault response capabilities of the equipment. Research shows that digital twin technology can significantly improve the efficiency of
drilling equipment health management and provide effective technical support for fault prediction.
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