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Drilling rate model of cone bit in bottom hole and field application

LI Wei', LI Ya-nan', CHEN Shi-chun®, CONG Chang-jiang”, HUO Ming-yu', YANG Bin'

(1. College of Petroleum Engineering in Northeast Petroleum University, Daging 163318, China;
2. The Fourth Exploration Department, Tarim Oilfield Branch Company, Bohai Drilling Engineering Company Limited ,
Korla 841000, China)

Abstract : Based on rock intrusive theory and considering the bottom hole pressure, the problems of rock breading of cone bit
were studied, a drilling rate model in actual drilling was built. The results show that in the process of transition from soft,
medium-hard to hard formation, drilling rate model can explain the problems of penetration rate of cone bit in different rock
breaking ways. The invasion depths of conical insert and chisel teeth decrease exponentially with bit angle and fluid column

pressure increasing, and conical insert is more obvious than chisel teeth. The calculation results of drilling speed of model

are close to the data of drilling speed in field. The minimum euclidean distance is 25. 8.
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Fig.2 Variation of drilling rate of micro bit with rotation rate and axial load
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Fig.3 Variation of teeth invasion depth with bit angle and fluid column pressure
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Fig. 6 Variation of theoretical and practical

drilling rate with depth

137 B RS R R 2lIR ShHE A 4
Bk MG 4. 4, SETRSNIE 5 oF ek AR
FHES N 739. 6, 52 iz sl A HETE i 2 5 i Sk BRGUE 5
H55.6, TR E T ENA LB B,
WRICHEES AR, EBRE WA Bk A2 M /R 111 4
Wi s URBNHEIE A S e Bl Sk WG O 25. 8, 418
R 54l Sk iR RS O 121, B 518 30
HEI AN el sk BRI 26. 4, 2R 31 Gris gl
ARSI A A58 Bl Bl 5 S Pl s A 12630

5 & i

(1) AT A 504k 3k (05 1 T2 B 0% At Bf
b2 A e I A R e I O [ O T A
AR LR

(2) B 19 A 138 R, HEIE A FNBLIE 14 1Y 2
AR AR S 18 5046 D 2 s B A I IR 9 Bl Wk s
JIHER R BE AR BGB Wl a #e  Forh etk
IR T HIE L

(3) PR TR Bl o B 25 R 5 S PR W) &
s/ N EE RS A 25. 8,

S Hk .
(1] BRI S0, Ao TR [ M. JE5T. A0 1ol A

#t,2000.50-77.

(2]

(3]

(4]

(5.

(6

(7]

(8

(9

(10]

bt SERA, AT, A SRR T R IR A A )
BLIPIRASLT]. A=Ak ,2011,32(2) :329-335.
LI Shi-bin, DOU Tong-wei, DONG De-ren, et al. Stress
state of bottom-hole rocks in underbalanced drilling[ J].
Acta Petrolel Sinica,2011,32(2) :329-335.
Wit AU R S 2 LB R ) OC R RL N H
LT ARz 24 AR, 2001,25(2) < 1-5.
YANG Jin. Correlation model of rock strength and forma-
tion pore pressure and application of the model[ J]. Jour-
nal of the University of Petroleum, China( Edition of Nat-
ural Science) ,2001,25(2) :1-5.
Sk RS T A AR TR LI A B
PRBCRPEN BT 7 [T]. Al 541k, 2009,30 (2) :291-
293.
YAN Tie, LI Wei, Bl Xue-liang, et al. A new evaluation
method of rock crushing efficiency base on the crushing
work ratio fractal representation of rock drillability [ J].
Acta Petrolei Sinica, 2009, 30(2) :291-293.
FFEN T TG I R 7 % A A B 5 T ATL ) A
RERTFELT]. A £ 715 ,2011,32(1) :205-208.
ZHENG De-shuai, FENG Jiang-peng. Mechanism of effect
of down hole pressures on rock failure and its applications
[J]. Rock and Soil Mechanics,2011,32(1) :205-208.
XK 5, FPETE. BRI BE I A HLE A ) A5
WFFE[T]. Arilh~#4R 2008 ,29(5) :773-776.
LIU Yong-gui, WANG Hong-ying.
rock-breaking mechanism for gas drilling in Xushen gas
field [J]. Acta Petrolei Sinica,2008,29(5) :773-776.
EEk, 2. RESIFIR S A e 5tk M. db
A Tl AR, 2002 :1-5.
YOUNG F S. Computerized drilling control [ J]. JPT,
1969,21(4) .483-496.
gk, 2, BT, AR R B T hoa A R REFE Y
ST A JioE TR 4R , 2008 ,27 (2) :3649-
3654.
YAN Tie, LI Wei, Bl Xue-liang, et al. Fractal analysis
of energy consumption of rock fragmentation in rotary
drilling[ J]. Chinese Journal of Rock Mechanics and En-
gineering, 2008 ,27(2) :3649-3654.
SR, i PR B Sk T P A B Tt 2 ) T Al e T
Jri[J]. AT, 2006,27 (1) :97-100.
ZHANG Hui, GAO De-li. A new method for predicting
drillability of un-drilled formation[ J]. Acta Petrolel Sin-
ica, 2006,27(1) :97-100.

Initial research on

(%8 FEH)



