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Field test and study for near bit torque pulse drilling speed enhancement tool
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Abstract: When deals with PDC bit stick-slip issues, the traditional torsion impact technology can only provide the bit with circumferential
impact torque, but cannot provide the axial impact oscillation, so it is unable to deepen cutting teeth's penetration and has limited speed
increase effect. To address this issue, a near-bit torsional pulse drilling speed enhancement tool was developed. Driven by mud, the tool
provides the bits with both circumferential and axial impacts, realizing the increase of cutting formation and reduction and elimination of
stick-slip vibration. The difficult-to-drill formation in Hainan's Wenchang block was selected as test sections. Compared with the two offset
wells, the average penetration rate in the 8-1/2" section of Well Wenchang X-X-5 using the tool increased by 60.43% and 75.96%, the
average top drive torque value and increase was minimal with smoother changes, and the PDC bit's cutter wear was slight. The results show
that the tool can increase the drill bit penetration depth, reduce the tool and top drive torque, slow down or eliminate stick-slip, and is
effective in improving the speed and protecting the bit in poor drillability formations.
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Fig. 1 The structure of the near bit torsional pulse drilling speed-acceleration tool
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Table 1 Parameters of the near bit torsional pulse drilling speed-acceleration tool

5 AR /mm | SR (Ls') | THERE/MPa | BREEAN | TEITHZ/mm | TEKE/mm
SWN-127-1 149~200 10~18 0.8~2.6 70 121 750
SWN-178-1 212~251 25~40 1.5~3.8 180 172 930
SWN-260-1 311~445 40~75 1.8~6.3 280 244 1035
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Table 2 The characteristics of rocks in the difficult-to-drill formations in Wenchang block
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Fig.2 Comparison of drilling acceleration performance using drilling speed enhancement tool in Well X-X-5
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Fig. 3 Curve of the change in torque values of the drilling assembly
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Table 3 Parameters of PDC bits in three wells

= #ER/m Al e /h %/ (m/h) B PEN K
XEX-X-1 787 46.16 16.20 3-1-CT-A-X-I-NO-TD 13
LEX-XN-1 829 56.13 14.77 3-3-CT-A-X-I-NO-TD 12
XEX-X-5 799 30.74 25.99 1-1-WT-A-X-I-NO-TD 12
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Fig. 4 Comparison of PDC bits in three wells before and after use
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