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Parameter Optimization and Selection of PDC Bits for
Xujiahe Formation in Western Sichuan
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618000, China)

Abstract; Xujiahe formation(T;x")in Western Sichuan,is a deep foramtion and rich in natural gas. U-
sual cone bits and PDC bits wear quickly,so they are unsuitable for this formation due to tight rock, high
content of quartz and high abrasiveness. So it is difficult to select the suitable bits with high penetration
rate. In order to increase ROP and shorten drilling cycle, the finite element model of cutter and rock were
created by ABAQUS based on the rock properties and bit design theory. The key bit structure characteris-
tics for Xujiahe formation such as crown profile, cutter structure, wing numbers, hydraulic structure and
stability are determined in line with the bit design thoery. PDC bits with high aggressiveness as well as an-
ti-abrasiveness and impact-resistance should be employed for formation T;x’—T;x* . hybrid cutter bits with
high anti-abrasiveness used for formation Tsx*. The application results indicate that selected bits increased
footage by 27.57% and improve ROP by 40.19% on average.

Key words: PDC bit;bit selection;penetration rate; Xujiahe formation

NIPEB 20 2 S m T BUE#EE A R, £

HAEAEMA 2 BEH AT 4 500 m, #EE 2, WA B ER:2012-01-15; 2 [ H 8 : 2012-05-
HRBEBEME & B3 L EER K, MR MH fEZ B B B A (1964 ), B, w )l RAL1989 2L T &

R IRF.Bh e ERRER, TR

RV DG T R U ey ij*

BT AR R s R, Wﬂ L ( .
1020 )1 TS R BT, 400K A5 wemE . o 4,0 3
DU = S5 65k 5 PDC Sk ol 77 7E Sk B o i
SEUHL (P 5 o 0 LB B0 TG ST B R R 09, 83 (00 TR

T H b H R
%1 20087X05022-




%40 5% 3 M

HBE S ) AR TAENE PDC 45k &M A H b Rk & © 29 ¢

m, FE P A 1. 07 m/h, Hi2i 2 Brdgh k4
HERAT 45. 36 m, FHGE T 8000 %, s8R L. B
Yyt T B 2K DA AR () 2 30 M B4 Sk, Bk = 70
AR 2R . 58 38 T8 X 20 G300 4 b 2 5 PR R AT 78 53
WF 5 0 Al L 25 A Bk B e, FLH ABAQUS
A ST PDC 3k DI o5 Fn g 4 40 B AR F A R o
R, R 0L 1T 1) 5 1 2o B 6 PDC &l 3k 14 U1 1 145
RS ISR SRR A SRR IR T
5 ARG A b R A Sk L IO T R A PR R

1 PDC ik Z5M 25t

1.1 BEEEER

PDC Hi 3k 1) 76 &6 % MR 15 4 52 i & Sk 1) ot v
25 B A U H 5 1 32 F1 R3S S 78 HE AT 5 g R 1
TEE I R 5 T AU R TN T R E L
BRI ER . H AR UEE )2 19 PDC 45 kA JE R
TE TN M LRI 2 Rl R T . P 4R ) T e
T00 37 458 KB4 3 57 T 5 3 il Sk o0 o T B 2 A A
BN TG 248 KA A2k V5, 52 F1 AR /DN S 3 R
AN TSRS 0 ) 47 1 S A AH X E AR AL Ak
LRIV ) 1 A1 FLAR T B L BT LA B 2 (Y00 O 2
o B . B T ) T 0% ek T 5 S Sk A0, L ik
AR e TR V) Wil U5 52 1 88K, e i 2 AR A
5 S M. TR E )1 VG 255 T A 2 Sk 1
THE3E R B, R DL Se 8 A B S L R 208 1
PDC %5k R 3,

1.2 {IHESE
1.2.1 H#

VI 5 (09 05 B0 D g PDC Al Sk AL BG 38 R0 i
F 75 i i A 2 PR U A b 2 i U 1
i RS, S Bk e di R A A B 2L &
TSR Sk B R R B BRI . L
B L R A HRG E B Sk A B O S
S

C,=dand+0 @)

Kb G, A UIEIR %G 6 a4 =Pt 58 B MPa;
as b FEL AN A 3 DB AN [

X2 AE 2 LA EJR B U ENG R

G=> [Hﬂ;cﬂ(n

e Coy Co () 40 50 - 249 00 ) 5 $e m s @ B

(2)

DIEIVE 50 i NI BB He s Ho 230 5N IR FNSE @ I
BRE  m,

Xof Al E 25 SR 0] 21 1 2 5 Y PDC &l 3k 147
B4y AT 45 2 05 505 2 TR B R YOG &R L e L aE
TG Al A T A B BE AR A 2

C, = 113. 18In &— 560. 45 (3

MR (3), R4S th 2 5 Be—4i 2 Bt PDC %k
KA HUIH B EILER D,

1 RAKAALZMERESYIEEEE 3R X R

Table 1  Relationship between different Xujiahe formations

and number of cutters

o2 ik Rt /mm YIH| P E
M5 Bt $241. 3 41~49
M4 Bt $241. 3 47~54
3 Bt $241.3 55~72
9 2 Bt $165. 1 35~45
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Table 2 Relationship between cutter size and rock compres-
sive strength
HUESREZ/ izl HUESREZ/ Z2ElResy
MPa R~} /mm MPa R} /mm
<35 22.0 204~238 14.5
35~68 19.0 238~272 13.0
68~102 19.0 272~306 13.0
102~136 17.5 306~340 13.0
136~170 16.0 =340 10. 5
170~204 16.0

PG 250 5200 2 b 2 200 5 Be— 2 2 Bt e i B
Bl 183 ~332 MPa, X i i) JJ HIl 5 R ~F 2 16 ~13
mm, % L JZ BT 5 A 8, & T B9 U0 H A R
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W 3.
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Table 3 Calculated cutter sizes for different members of Xuji-

ahe formation

o 2 Y # R~ /mm o2 Y # R~ /mm
5 Bt 16 3 B 16,13
W4 B 16,13 W2 B 13
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Fig. 2 Cutting strength of cutters in different sizes
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Fig. 3 Contact pressure of different sizes cutters
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Table 4 PDC bit selection results for Xujiahe formation
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