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High Precision Drilling and Drill Bit Attitude Control Technology for Reverse Drilling Based
on Laser Guidance Technology

LIU Xiyuan, YIN Haixia
Sinohydro Bureau 12 Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract: When drilling deep holes with a reverse drilling rig, the elastic bending of the drill string, non-uniformity of the formation,
and inappropriate parameters can all cause borehole deviation, and traditional measurements have lag. Aiming at the characteristics of
top-down drilling of the anti drilling guide hole, a mid target guidance scheme based on the lower level roadway laser pointer is
proposed, and an automatic correction system composed of the laser pointer, the tail photoelectric target of the drill bit, the inclination
sensor, and the closed-loop algorithm is designed. The digital twin real-time monitoring system for the working status of the drilling
bit of the anti drilling rig consists of an air module, a cloud space module, a physical entity, a virtual space module, and a digital twin,
forming an intelligent monitoring system for air cloud ground hole. By real-time calculation of the offset of the laser spot on the
optical target, the deviation trend is identified, and a combination of segmented PID and fuzzy control is used to adjust the thrust of the
correction cylinder. Engineering practice has proven that with good control of drilling deviation rate and short correction time,
high-precision penetration of guide holes can be achieved.
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