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Research on the Improvement of Drilling Fluid Lubrication
Performance under Complex Well Section Conditions

Yujang Li
Chuanqing Drilling Engineering Co., Ltd., Changqing Drilling General Company, Xi’an, Shaanxi, 710016, China

Abstract

As oil and gas exploration and development advance into deeper, ultra-deep, and unconventional reservoirs, complex wellbore
sections such as high-angle wells, horizontal segments, and long open-hole sections have become increasingly prevalent. The
cumulative amplification of frictional resistance and torque between the drill string and wellbore along these sections has significantly
increased the risks of slippage, vibration, and sticking, posing critical challenges to drilling safety and construction efficiency. As the
only actively controllable engineering medium during downhole operations, drilling fluid lubrication performance plays a decisive
role in the tribological behavior of complex wellbore sections. This study systematically analyzes the interfacial mechanisms of
drilling fluid lubrication performance based on the formation mechanisms of frictional resistance in complex wellbore sections, and
proposes a technical approach to enhance drilling fluid lubrication performance for such conditions. The research findings provide
practical technical insights for optimizing drilling fluid systems and controlling downhole friction risks in complex wellbore sections,
demonstrating strong engineering applicability and broad promotion value.
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