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Abstract : Driling in deep formations is subject to high temperatures, high pressures, complex lithologies, and
variable wellbore trajectories, leading to frequent stuck pipe incidents that are difficult to manage
and significantly hindering drilling safety and efficiency. This paper systematically analyzes the
core causal mechanisms of four typical types of stuck pipe incidents in deep driling. Based on this
analysis, it outlines early identification techniques for stuck pipe incidents, including the extraction
of abnormal surface parameter characteristics, Logging While Drilling (LWD)/Measurement While
Driling (MWD) monitoring and early warning, and intelligent early warning models based on big data
machine learning. Furthermore, it proposes an efficient stuck pipe releasing technical system and
clarifies the principles for selecting optimal techniques for different types of stuck pipe incidents. The
research provides a theoretical basis and technical support for understanding the mechanisms, early
warning, and rapid and efficient management of stuck pipe incidents in deep drilling, which is of great
significance for reducing drilling risks in complex formations and enhancing construction safety and
cost—effectiveness.
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