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Study on how to improving drilling rates in Xujiahe formation of
Fenshuiling structure in northeast Sichuan
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Abstract: In order to solve the problem of low drilling rate in Xujiahe formation of Fenshuiling structure in northeast
Sichuan, study has been carried out to improve drilling rates. First, the mineral components and rock mechanics
parameters in Xujiahe formation have been obtained through analysis of the engineering geological characteristics,
Then, the technical route and measures for speeding up drilling rates in Xujiahe formation have been specifically
analyzed and discussed. Applications in F — 3 well have demonstrated that drilling rates increased in different degrees
with use of gas drilling and the combined drilling of screw tool+ hybrid bit and torsional impact tool+ hybrid bit.
Meanwhile, the highest average rate of penetration with gas drilling reached 4. 78m/h, and increased by 4. 49 times
compared with conventional drilling.
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Fig.1 Analysis of mineral components in Xujiahe formation
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Fig.2 Analysis of detrital composition of sandstone in
Xujiahe formation
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Table 1 Computed values of rock mechanics parameters

in Xujiahe formation
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Fig.3 Curve of rock mechanics parameters in Xujiahe formation

ZR IR RN, BB R Sk A .

5 — 7 4 N 2R A6 43 7K U 4 v 200 5% 3T 4 L )2
HAONETHEMERENTFHE K, =8.0 RAHH
5 AU (R DA E, —0.73+0. 9K, R fME,
LUEBEHREZEZ p,—pa<<0 BF,e 0P Kilnrd >
1, AT AT A 52 B4R & AL Bt 2 H i,

V=K CW, JBOY 502 (| fppyoe-ntsky

N €0.7—0.05K 1)
P

Hrf

e(—7.3+0-9K(|)([Jm—p‘|) (1)

wW,=W/D, (2)
N,=10.95X107*gonQ."/(d."D\*)  (3)
XA :V. LM E #E, m/h; Kv—5 &5 G &
HRE K. AROEERB(K,<3.5 B, Ky
130~135;3.5<<K,<6.0 Bt,Ky BL 110~125; K,
>6.0 Bf, Ky Bl 100 ~ 105); W——44 &, kN;
W,—U % &, kN/ecm; R—% #, r/min;
Np—— K F, kW/cm?® ;5 p,,— & FF ¥ (& A R
FE.g/em'50,—HWERE N B EEE, g/cm’;
D,—HIR R, em; Q. —#iH B H &, L/s;
d.—8i%KIRER, cm,
2.2 fREERBE K
BAEEKEN MRS L, BRI R
Bk A1 PDC Bk 25 M M G 78— &, 7L JLE E
WM B IR SRR B R B Y. AT #E—#
AT IR A B S A R A X W P E B A R

M J2 B4 3E R A SORFR & 86 Sk A1 #L PDC 43k
77 X #T

it 4~E 6 REH LS PDC i L 7EM
FIH A R E S B &L, AT

—R Rk

—DCHY %k

0 i 2 .J: ‘1
/s
B4 BEHLE5PDCHLBERBESHF
Fig.4 Counter-torque analysis of hybrid bit and
PDC bit in rock-breaking
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Fig.5 Angular velocity analysis of hybrid bit and
PDC bit in rock-breaking
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PDC bit in rock-breaking
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Fig.7 Curve of drilling parameters and drilling time for different drilling methods in Xujiahe formation
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