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Abstract

The widespread challenges in drilling complex oil and gas reservoirs—including low mechanical drilling speeds, prolonged operation
cycles, and complex downhole conditions—seriously hinder the smooth progress and realization of efficient development. This study
conducted in-depth analysis and exploration of multiple key technical aspects, including high-efficiency rock-breaking technologies
and drill bit optimization strategies, wellbore reinforcement methods and working fluid systems, as well as advanced tool
development and process optimization. The results not only effectively improved mechanical drilling speeds and shortened operation
cycles, reducing the probability of complex situations, but also significantly enhanced drilling efficiency, leading to increased

economic benefits.
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