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Abstract

As oil and gas exploration and development gradually shift from shallow to deep and complex formations, drilling operations
in narrow-density window formations are prone to complex issues such as wellbore leakage, blowouts, and collapses, which
significantly limit the safety and efficiency of drilling operations. Based on this, the research focuses on key aspects of well control
in narrow-density window formations, including: precise pressure monitoring, in-situ leak detection, precision pressure-controlled
drilling, optimization of wellbore structure, and high-performance drilling fluid systems. By integrating these technologies, the aim
is to control downhole pressure, maintain wellbore stability, and achieve safe and efficient drilling. The results indicate that drilling
operations in narrow-density window formations should center on precision drilling, enhance coordination among various processes,
establish risk early-warning mechanisms, and provide technical support for oil and gas development in complex formations.
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