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Abstract: Hard-plastic mudstone is usually encountered in deep geothermal drilling, which seriously affects the drilling
efficiency. Based on the example of deep geothermal drilling project in Xiong'an New Area, this paper deeply analyzes the
reasons of low mechanical drilling rate in hard plastic mudstone, studies and forms the scheme of optimized and improved
bit. The practical application proves that the mechanical drilling rate in hard plastic mudstone formation can be effectively
improved by using the personalized PDC bit according to the lithology characteristics of the formation combined with
the screw drilling tool. The impact resistance of PDC bit can be effectively improved by using special-shaped compacts
such as triangular prismatic and triangular and the service life in gravelly formations can thereupon be increased, in
addition, the mechanical drilling rate in hard plastic mudstone formation can also be increased. At last, a drill bit
application scheme suitable for hard plastic mudstone formation in deep geothermal drilling 1s made.
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Table 1 Statistics of drlling in hard plastic mudstone formation of well D17 before bit optimization

LB/ g/ e T A T 8 iR/ el / B/ B 8/

m mm FREE /m kN (remin™) h (meh™)
1602~1604 311.2 437 R ToA] 7Y 2 80~100 84 5.83 0.34
1604~1607 311.2 437 f ToLA] 71 3 100~120 84 8.33 0.36
1609~1614 311.2 HATI127 4 100~120 84 10.00 0.40
1614~1615 311.2 PDC 1 80~100 84 2.38 0.42
1616~1619 311.2 PDC 3 80~100 84 7.32 0.41

S 1 0.38
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Table 2 Statistics of drlling in hard plastic mudstone formation of well D17 after optimization and adjustment

fLEL/ Lz/ A i 90 V8 b 2 B/ R/ Bt/ ML Al 8/
m mm K E/m kN (remin") h (meh!)
1647~1948  311.2 517G % 5 H 43 140~180 60 93.50 0.46
1948~2348  215.9 517G RI5E U 33 80~100 40+ 1ZFT 62.25 0.53
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Table 3 Statistics of drlling in hard plastic mudstone formation of well D17 after designed and processed PDC bit

fLiz/ TP E A )= AR/ B/ B/ HILR B 3 /
=) L S 9y 2
is 18 mm bk 2K E/m kN (remin™") h (meh™)
D19 1706~2007 311.2 4 F S A PDC 34 60~80 40+ 12 FF 49.25 0.69
D05 1303~1491 311.2 4 # S A PDC 17 60~80 40+ W2 FT 24.17 0.70
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Table 4 Statistics of secial-shaped PDC bit drilling in hard plastic mudstone formation
e LB/ fLiz/ b il 99 P e 2 b i/ ek / B/ BLA Bl 2/
m mm Y ZE2HKE/m kN (remin ') h (meh!)
311.2 43 =44 PDC 53 6~8 40+ 1R FT 68.00 0.78
D19  2007~2919
311.2 43 =1 PDC 28 8~10 40+ WRFT 39.43 0.71
D05 1591~2185 311.2 43 =t PDC 91 6~8 40+ 1R FT 124.67 0.73
311.2  4¥ =f / PDC 30 6~8 40+ H2HF 37.50 0.80
1241~3059
XK 311.2 43 =W PDC 29 8~10 40+ 12T 40.27 0.72
03-1 215.9 4% =1 i PDC 100 5~6 40+ 1BFF 129.85 0.77
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215.9  4HE=#H PDC 37 7~8 40+ 84T 52.10 0.71
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