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Study on the technology of improving the mechanical drilling speed

of horizontal wells for terrestrial shale gas
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Abstract: In the Yan’ an National Terrestrial Shale Gas Demonstration Zone, there are problems such as low
mechanical drilling speed, long drilling time, which directly affects exploration and development of terrestrial shale
gas at low-cost, high-efficiency. Increasing the drilling speed is important means to shorten the drilling time and
reduce the drilling cost, and it is also a direct indicator of optimum and fast drilling. This paper analyzes the rock
mechanical characteristics of the terrestrial shale formation, and carries out theoretical research on three aspects:
optimizing the drill bit, optimizing the drilling mechanical parameters and hydraulic parameters so as to enhance the
adaptability of the drill bit to the formation, and improve the wellbore cleaning ability and the drilling speed. As a
result, the key drilling technology suitable for the development of terrestrial shale gas horizontal wells has been
developed with 3 horizontal wells successfully completed in the demonstration area. The drilling time was shortened
by 11 days, and the horizontal drilling rate increased by 120.08%. It has achieved optimum and fast drilling of
horizontal wells for terrestrial shale gas and is worthy of promotion.
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Table 1 Evaluation results of rock mechanics at Well L172
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Fig.1 Stratum anti-drilling characteristics evaluation results
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Table 2 Rock mechanical parameters
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Table 3 Recommendation for terrestrial shale gas horizontal drilling bit selection
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Table 4 Recommended terrestrial shale gas horizontal drilling bits
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Table 5 Drilling parameter optimization results in the research block

W R IR ek Heik/
sf/mm (r*min )
SRR ZEH 444.5  120~150 85~120
HE M, T, wE 311,15 100~150 50~80
4L, K 1K 2+3
K2+3~K7 311.15  150~180 40~60
K 7 215.9 30~80 24 250~300

| singi || srosin

sibmrER || E e

ELIETYE
BTl

I

[ ok it || 5 R he e R | [ SBmIpLRA R |

KIS H ke

EETIEES
[ Bt SR PR

B2 KEFAEHARNSBRUESE
Fig.2 Horizontal well drilling hydraulic parameter optimization steps
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Table 6 YYP -1 well structure data
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Table 7 Minimum displacement calculation result in YYP - 1
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Table 8 Drilling hydraulic parameter optimization results for YYP — 1
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Fig.3 Shale gas excellent fast drilling optimization design system software interface
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Table 9 Basic information of the subject well

5 IR/ m B/ m ARCEIFBOREE/m KPBURA PR

YYP-1 2336 1517 800 112 =JF
YYP-2 2756 1514 1000 1 2! =JF
YYP-3 3275 1520 1200 1 12 =JF
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Fig.4 Comparison of field use results
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