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Abstract: In foreign countries, the twist drill string systems with the Slider system of the Schlumberger Corp. as the representative pres-
ent good performance during conventional sliding directional drilling, and they can reduce frictional resistance and conquer drilling back
pressure. In China, however, such twist drill string systems are still in the stage of test and improvement. In this paper, the independently
developed PIPE ROCK twist drill string system was analyzed from the aspects of principle, component, operation process, operation
method and experimental result. Then, its technical effectiveness was compared with that of conventional sliding drilling method, and its
on-site test results were summarized. Finally, its defects were analyzed and corresponding improvement measures were put forward. And
the following research results were obtained. First, the data before and after its application in Well L204 shows that this twist drill string
system is remarkable in back pressure prevention. Second, directional track adjustment is totally carried out in the horizontal section of
Well Long016-H1 by 20 times. The average net drilling time efficiency of conventional sliding directional drilling system is 64.3% and
that of twist drill string system is up to 83.4%, indicating a remarkable improvement of net directional drilling time efficiency. Third,
when the torsion pendulum system is adopted, its orienting tool face can be regulated in the process of drilling, so that the tool face can
be kept stable for a long time, and orienting accuracy can be improved. Fourth, the twist drill string system shall be improved continuous-
ly to develop the intelligent twist drill string system with the function of intelligent track control, for it is currently less automatic, its set
value of torque must be regulated artificially in real time, and its application effect is more affected by different operators. In conclusion,
the PIPE ROCK twist drill string system can satisfy the requirements of on-site operation, for it successfully solves the back pressure
problem in directional drilling, improves net directional drilling time efficiency and orienting accuracy, reduces orienting frequency,
shortens the length of direction section and increases the directional rate of penetration and single-trip drilling velocity. Therefore, it is
capable of being applied industrially.

Keywords: Shale gas; Twist drill string system; Drill string backing pressure; Orienting tool; PIPE ROCK; Horizontal well; Net drilling
time efficiency
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