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Application of the Bi-directional Swinging System in Deep-
Offset Horizontal Wells
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Abstract

To address the “support pressure” challenge in sliding drilling of ultra-deep horizontal shale gas wells, this study conducted field
tests and mechanism analysis using a 5000m-level deep-offset horizontal well platform. By comparing Well A (without the swinging
system) and Well B (with the system), we systematically analyzed its mechanisms for drag reduction, pressure transmission,
directional efficiency, and anti-sticking. Results demonstrate: The swinging system converts static friction to dynamic friction,
reducing average friction coefficient by 35.3%, improving pressure transmission efficiency by 20%, and enhancing sliding
drilling efficiency by 50%. Tool face stability reached 96%, with significantly fewer directional adjustments required. The “angle
compensation” algorithm maintains inclination loss below 3%. Additionally, the system effectively clears cuttings beds, suppresses
stick-slip vibrations, and reduces filter cake thickness, preventing keyway and differential pressure stuck pipe incidents. This study
shows that the swinging system significantly improves drilling efficiency and safety in deep shale gas wells without requiring
additional downhole tools.
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