IREFEREEIE - $£09% - £21 8 -20254F 11 B DOL https://doi.org/10.12345/gcjsygl.v9i21.33972

Research and Application of Horizontal Well Trajectory
Optimization and Control Technology

Xiang Wang

Fourth Engineering Project Department, Changqing Drilling Corporation, Sinopec Chuanging Drilling Company, Xi’an,
Shaanxi, 710299, China

Abstract

As oil and gas exploration continues to advance into deeper strata and more complex formations, horizontal wells have gained
increasing application in field development due to their advantages of enhanced gas production per well and cost reduction.
However, controlling wellbore trajectory during horizontal drilling remains challenging. Complex geological formations, variable
rock properties, and dynamic downhole conditions often lead to trajectory deviations from designed paths, resulting in reduced
construction efficiency, higher costs, and difficulties in subsequent operations. This study investigates trajectory optimization control
technologies for three wellbore sections: straight sections, inclined sections, and horizontal sections. For straight sections, the
focus is on optimizing downhole tool combinations and drilling parameters to correct deviations. In inclined sections, the research
emphasizes selecting appropriate tools and adjusting drilling speeds to achieve smooth inclination formation without fluctuations. For
horizontal sections, the emphasis is on maintaining stable drilling to prevent significant trajectory fluctuations. Additionally, auxiliary
friction reduction and resistance mitigation technologies are explored to enhance drilling speed. Through the application of these key
technologies, this paper establishes a comprehensive technical framework for horizontal well trajectory optimization and control.
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