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Economic Research on Safety Risk Assessment and Control Methods for Deep

Drilling Operations
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Abstract: Deep drilling, as the current strategic focus of oil and gas resource development, faces multiple challenges
such as high temperature and high pressure, formation instability and well control risks during its operation process. Based
on the analysis of the risk characteristics of deep drilling, this paper constructs a multi-dimensional risk assessment model
based on the Fuzzy Analytic Hierarchy Process (FAHP) and Monte Carlo simulation, identifies and classifies the main risk
factors, and proposes a multi-level control strategy centered on intelligent monitoring, process optimization and emergency
response. The effectiveness of this method in enhancing safety levels and reducing accident rates has been verified through
actual engineering cases. At the same time, from the perspective of comparing cost input with accident losses, economic
analysis of risk control is carried out, and optimization suggestions such as differentiated input and full life cycle assessment
are proposed, providing theoretical basis and practical guidance for achieving the goal of “high safety and high efficiency”

in deep drilling operations.
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