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Abstract In order to improve the Rate of Penetration (ROP) of the glutenite formation in the Pearl River Mouth Basin (PRMB) Oilfields,
the lithological characters of glutenite formation was identified by the X-ray diffractometer. Laboratory experiments on core Uniaxial
Compressive Strength (UCS), drill ability, and abrasive property were conducted to study their rock mechanics properties. According to
the rock mechanics properties and the drilling data of the used PDC bit, the Polycrystalline Diamond Compact (PDC) cutters are
optimized in terms of the bit crown, cutters distribution method, and hydraulic structure of the PDC bit. Comparing with the bits used in
the adjacent wells, the drilling footage and the ROP of the optimized PDC bit are improve by 131% and 48%, respectively; and the

drilling cost per meter is also reduced by 28%. The bit optimization method proposed takes the effects of the rock mechanics parameters,
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the drilling data of the used PDC bits, and the total property of all the bit parts into consideration and is simple and effective, which

might be able to apply to the bit optimization of complex formation in the future.

Keywords glutenite formation; rock mechanics properties; PDC bit; structure optimization
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Table 1 Results of rock compressive strength test

5 H % /m =i Fl H:/MPa B B /MPa HLPEAY 1 /GPa o
C-11-2 3070.7 7-2 B 0 33.7 14.7 Ve ki
102 3347.8 Z-1 B 0 23.0 5.2 b

3347.8 7-1 Bt 30 178.1 15.6 b
3985.9 7-2 B 0 58.8 10.4 YA
C-9-2 3985.9 7-2 B 15 161.2 15.3 i
3985.9 7-2 Bt 30 293.6 21.7 YA

1.3 HOME KT

38mm gL T EL AR /NI AE S5 i AR Gk 1 E
A 0 FH R KB R 25 F KD T 45 5% 100mmx 100mmx
100mm HY75 JE I8KAE | 141 S K I8 O P 3 o ARG A7 Ml A 7
SY/T 5426—20001, X &0 T Al vk AT I 5 (3R 2) 0 BRI T 40
AT B PE AR 4.6~6.44 , 1y J22 8 R i 0, T B M LT
1.4 FWEMZE

PR 0955 A T B PEAL BT T T PDC Bl Sk B ot i A

C-9-2 3784.7

R A IS T S ke LBk ] PDC B Sk AR SR U
TH O TR BRI A AR e o R O, PRI U Sk b
LR REHT B TOT I PDC R b T 1E 5 (O BF RS | 2R H I K
B ENEE S AP T o S AR O e Y T A
vl FE N 900N 42 5 & 1200N, 5% /& % 3 M\ 55r/min #2 55 &
300r/min, I X {5 %% 46 1A 4 B 7K A BHE | o 2 7 20 5 A7, SR e
il ML, PDC B Sk il 1000N, %% 3 200r/min, 5 ¥k 55
B H ] 30min, S5 5045 oG FFbR R RO &5 A BRI

77 A

7-2 B #zﬁﬁ%@ﬁ 86.61



] jcmik

#5218 XX (Papers)

M5 2013,31(5-6)

ﬂ:i
S|

x2 ERAHMENKER
Table 2 Results of rock drill ability experiment
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Table 3 Results of abrasivity test
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Fig. 2 Optimization flowchart of PDC bit
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Fig. 3 Rock breaking volumes and teeth wear volumes
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