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Abstract: So far, shale gas of neritic facies above 3500 m in the Changning—Weiyuan National Shale Gas Demonstration Area of the Sichuan
Basin has been developed beneficially on a large scale. With the extension of horizontal sections of shale-gas horizontal wells in this area,
however, frictional drag and torque increase during the tripping in of pipe strings, which results in frequent hindering and sticking. In this paper,
the reasons for sticking were analyzed. Then, bottom hole assembly (BHA) and drilling parameters influencing the wellbore trajectory and the
concentration of cuttings in hole annulus were optimized from the point of view of preventing mechanical deformation of borehole during
drilling and with the improvement of sealing performance of drilling fluid in the long horizontal sections of shale-gas horizontal wells as focus.
Finally, the anti-sticking technologies and measures for shale-gas horizontal wells were formulated by optimizing casing program, wellbore
trajectory and drilling fluid properties, combined with friction drag reduction and rate of penetration (ROP) improvement tools, and field
application was conducted. And the following research results were obtained. First, the content of hazardous solid in water-based drilling fluid
can be controlled effectively by adding an appropriate amount of composite salt inhibitor into it, combined with the application of solid control
equipment. And the stability of oil-based drilling fluid can be enhanced by improving the oil-water ratio and increasing the quantity of emulsi-
fier. Second, the maximum friction drag on drilling strings is decreased by 20% after the three-dimensional hole track design is optimized to be
two dimensional. Third, based on the BHA with efficient bumper while drilling, combined with reasonable drilling parameters to control ROP,
the cutting concentration satisfying the cutting carrying requirement of hole annulus can be reached and the thickness of cutting bed is reduced.
Fourth, on-site application by 12 well times indicates that the time efficiency of complex accidents in horizontal sections (e.g. pipe hindering
and sticking) decreases from 2.3% to 0.92%. In conclusion, the research results provide an important technological approach to solving the
sticking in the long horizontal sections of shale gas horizontal wells.
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