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Deviation—Control Characteristics of Bottomhole Assemblies
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Southwest Petroleum University ; 4. CCDC Drilling & Production Technology Research Institute)

Abstract: Deviation control and fast drilling is a key technology for safe and efficient drilling. It is necessary
to further leverage the advantage of positive displacement motor (PDM) in accelerating drilling via its high rota-
tional speed and enhance its performance in deviation control. In this study, using finite element simulation soft-
ware, rigid—flexible coupling models of the single—bend single—stabilizer PDM bottomhole assembly (BHA) and
the pre—bent dynamic BHA were established to analyze the dynamic characteristics of the drill-collar centroid tra-

jectory, bit dynamic impact load, and upper stabilizer collision force under different borehole inclination angles
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and borehole enlargement conditions. The bit dynamic impact load and stabilizer collision force were adopted as
evaluation indices to determine the deviation control capabilities of the two BHAs. The results show that, as the
borehole inclination angle increases from 1° to 5°, the single—bend single—stabilizer PDM BHA demonstrates an
increase of the average bit dynamic impact load by approximately 0.59 kN, while the pre—bent dynamic BHA
exhibits increase in both the bit dynamic impact load directed toward the low sidewall of the borehole and the upper
stabilizer collision force. When the borehole enlargement coefficient increases from 1. 02 to 1. 20, the single—bend
single—stabilizer PDM BHA retains a strong deviation control capability, while the pre-=bent dynamic BHA shows a
delay in the formation of stable whirl by approximately 3.7 s, resulting in weakened deviation control capability.
Field application indicates that, compared with single—pendulum and straight PDM BHAs, the single-bend single—
stabilizer PDM BHA reduces the borehole inclination angle from 7. 89° to 6. 71° and increases the average rate of
penetration (ROP) by 113. 8%. The research results provide theoretical support for the design of deviation—control
BHAs for ultra—deep wells and offer an important reference for improving vertical drilling efficiency in ultra—deep
wells.

Keywords: ultra—deep well; deviation control and fast drilling; single-bend single-stabilizer PDM BHA ;

pre—bent dynamic BHA ; dynamic model; dynamic impact load ; borehole inclination angle
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