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Abstract

As oil and gas exploration and development increasingly penetrate deep and complex geological formations, HPHT wells have
become more prevalent. This trend imposes higher requirements on drilling and completion fluids, which must demonstrate excellent
thermal stability, strong rheological properties, high temperature and pressure resistance, effective anti-collapse performance,
and reservoir protection capabilities. Additionally, cost factors must be considered alongside optimal lubrication and anti-sticking
performance while maintaining environmental control. This paper investigates water-based, oil-based, and synthetic-based drilling
fluid systems suitable for HPHT wells, proposing a selection principle prioritizing thermal stability and sealing performance. Through
optimized formulation design and field application control, the study aims to achieve wellbore stability, lubrication, anti-sticking, and
reservoir protection under high-temperature and high-pressure conditions, ultimately providing a rational optimization solution for
drilling and completion fluids.
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