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Practical Application of Precise Pressure Control Drilling
in Narrow Density Window Formations
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Abstract

The growth in global energy demand has driven oil and gas exploration into complex narrow density window formations, where
conventional drilling struggles to maintain bottom hole pressure, often leading to well leakage and blowouts. This paper, through a
combination of literature review and case analysis, explores the application of fine pressure-controlled drilling technology in such
formations, delves into its principles, and elaborates on the practices in the Tazhong Block of the Tarim Oilfield and the Fuman Oilfield -
by precisely predicting pressure, selecting high-precision equipment, and real-time parameter adjustment, both oilfields have achieved
reduced well leakage, shortened drilling cycles, lower costs, and improved reservoir quality. At the same time, it identifies three
major challenges including formation complexity, and proposes three countermeasures including technological innovation. It also
analyzes the development trends towards intelligence, automation, and integration of the technology, and points out its potential and
value in multiple application scenarios. The research clarifies the core mechanism of the technology, supporting its promotion and the
enhancement of China's oil and gas exploration capabilities. It also acknowledges the limitations such as the limited number of cases
and the unverified status of some technologies, and looks forward to the need for expanded research and deepened development in
the future.
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