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Abstract ; In the development of tight oil and gas in Ordos Basin, the wellbore instability issue is of great significance, espe-
cially in the drilling of long horizontal sections in A-block of Changqing Oilfield. The current anti-sloughing technique applied
to horizontal drilling is mainly focused on optimizing the drilling fluid system, while an accurate prediction of time-dependent
wellbore instability is still not available. Infiltration of drilling fluids into shale matrix through micro fractures can cause hy-
dration of clay minerals and weaken the strength of the rock, which is considered to be the dominant mechanism for wellbore
collapsing in the region. In this study, a time-dependent wellbore instability model of tight shale layers was established con-
sidering the effects of chemical potentials, fluid flow, water diffusion, deformation and strength weakening of the rock. The
results show that drilling fluids with low activity and high membrane efficiency can effectively control the increase of pore
pressure, and drilling fluids with good plugging performance can reduce the content of formation water and slow down the

weakening of rock strength. During horizontal well drilling in A-block, the well bore collapsing is delayed up to 4.5 and 9
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days, respectively, when a finely dispersed polymer drilling fluid and a compound salt drilling fluid with density of 1.3 ¢/

em’® are used. The wellbore enlargement ratio after 10 days soaking is only 4% when an oil-based drilling fluid is applied,

and the delay time for wellbore collapse can be over 10 days. Oil-based drilling fluid is the best for controlling the wellbore

collapse in the region.

Keywords : tight oil; time-dependent wellbore instability; drilling fluid optimization; strength weakening

HOF TS 1 BB RN T 0.3x107° um® A
THRAF T30 0UA S 2 W EUE D A 62 B
A L it TR M B 12 B 1) TH R, A 435 BOR D 2
FTUAPI AL i SRR 22 30 40 3t B30 T ¢
TFEE, DA 7 BBUSB DA FNH TS e o LAl
HARKEIF BN HTEE MR EA (KB
SUEBRB IR AL, ELIERICRAL, C AR 2 A4
T8 R AKCE - E = e KKhmE A JF
X AEBURAR 2K T BN HE I 288 Bl 8 KB v
YHS P SRR ) U5 | T 29 TR ik
JE RS B, DRI 0 B X 4 S Y AR 28 R % B8 R A T A
b, IFf o B0 DU ML Z S TR B kT RE AR
H T E WM 22235 5 e UA HUZ 8 T TR
ST AR, A7 222 35 58 T 20 8 B AL B R )
HLEEST T Z ALt LR A R Y 2 Tk
Iz s B sl L R i 5 i AR AR IR A L (H

SRR A A 20 M LU RE 1O 280, T I 220 1
M2 A R AR A 5 A 2 3 T U AR AR I B
IO 7 HEAU A K LA B g S T R R A 4
Pl 5 08 1 32 A S AL (H R 22 T 4l
H 5P TUR Z B VE R A T, HOR % 18 iU Sk
AR, SEHEAERIAMEFE R IR L, 7% 18 iU R
A~ AR B S R | i 3 55 A A
SRR TR | ST ) DA M S 0 A T A
B FE AR 3T DUA HB)Z A B R, R X DA A
e DXEE GUEACEH B B S I EA T 520 A

1 FHLH

1.1 HMZET AN

FIH D/ max—TITA X-SFHRATHACT A XK 7
B DUA A DT A 0 B £ d,
| AT YME T Yo HE L,

FIRFO. 2%

Br/52 18 2 (1/S)
42. 1%

BFA (1)
38. 8%

() &EW oA

(OF =K’ Figi]

E1 HENEEENFITILH

Fig.1 Distribution of total rock and clay minerals of tight shale formation
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