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Abstract

This study investigates complex strata in Longdong gas exploration wells, analyzing the geological profile and key characteristics
of the study area to identify core challenges in drilling operations. Building on this foundation, the research focuses on optimizing
drilling fluid systems by establishing design criteria and objectives, conducting treatment agent screening and formulation
experiments, determining optimized formulations with performance evaluation, and refining field application techniques. To address
formation leakage issues, the study explores leakage mechanisms, develops risk prediction models, optimizes leak prevention
technologies, selects effective plugging materials, and establishes efficient plugging systems. These findings provide valuable
references for drilling projects in similar regions.
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