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Absgiracl The development of faults is common in the Kingfisher block, causing frequently complicated situations, such as the wellbore
collapse, the drilling fluid leakage and so on, in the process of drilling through faults. According to the pore elastic theory and the Mohr—
Coulomb strength criterion, this paper analyzes the influence of the nomal fault on the in—situ stress, which, combined with the influence
of the faults on the formation and mechanical properties, is used finally to establish a prediction model of wellbore stability through
faults. The results show that the horizontal stress perpendicular to the fault trace increases significantly through the normal fault;
meanwhile, the fault fracture zone develops near the fault, and reduces the formation strength and increases the collapse pressure. The
safe mud density window of the drilling fluid is greatly reduced with the fault. In order to prevent the drilling fluid leakage due to the
fault fracture zone, it is necessary to consider the minimum horizontal principal stress as the upper limit of the safe mud density window.
The reasonable drilling fluid density and the good sealing property of the drilling fluid are the key of the safety of drilling. The results of
the study provide some guidance for the solid drilling situation of the Kingfisher block and the drilling safety of the Kingfisher block
through the fault.

Keyworcs fault; in—siu stress; wellbore stability; safe mud density window

0 35IE ANSTT S s b AR RIS SR PR
T 2= 2 BT R R R AN T A A ek O i JE 300 000 K BERS E R WIS b AR A . 3 M R 13
A FHEAE T, [ W R S s A5 AT BT M R A AR IRy S A B AR N ) AL B D A O AR Y D PN B
AN S, T MR 5 2 A O R 5 7 23 W R g ) B o M AR B, A I A2 AR Al B AR T A

WAS B 2 2013-03-01;%5 = B #:2013-03-28
AeFE . BRAAAFALT B (51174219); B RAH# £ X+ 77 (20112X05009-005)
YRS SRR A% R T @ h B TR 26 % W F 154 dengjingen@163.com



] jemik

4@7

3 it XX (Papers)

B 54 2013,31(23)

ﬂz’i
S|

S N3 R /INFI T 18] o AR 5 T2 2t A ) 3l
S 7B N K T R AT e A 1) R IR R SR T LT
BORE | W)E M AR A N 3 A R A HRTE
b 1V 7 43 AL RO A IR RERR E | AR I T 4R,
Kingfisher il [l 321 f#)2 4 Okuka )2 | JT U B L Sy ] 3 A=
FO B2 S 2 B T = D TR ) 3 b
AR 1) . Kingfisher DX Stk Wiz CLRE I-AE 1 b B vh a8 A 52 24
Bk B R L6 1B R A R AR p R K
WG ARR & b 2 DI E A R 4 s & 0 T o 2
g BT SRR B B RIS, T AN W Y AT ) AR 5
R R, ™ S 1Al AR B A ZE AT O I Bk A
B Wl 2k o ASSCRIR KF-1 R BLRME 18, i W7)2 s R )
AR 2 4% BE 1 1V EAT A3 HeWE 5, BB T g B i BE A
W5 JPRE R AR b IR B SO R A

1 3R oh TR iR Tl SR

A SCHR v R 7 Y B TN — AR AT R E TR A
B Mol & Anderson Wi 2N 145 MR 2% 1 Bk sl Fh TR
HE 7 (A U R4 ST ARG R Ml 2 TORE ) R AR HK T
T3 RUNAEEEE A MR 5 25 TR R ) 7 A R DU Y s A
PR 728 i S o A S [) R ot st L S A AR A
5 1k, B L ZE 2 R RE B IR 158 B KPR AN AR A5
TE K T4 1 7 I I 5 2 N 0 4% 1) e, PR AR
“HEBh) A B K PSR /N I AE AERE R 1R 2E . Anderson
P TR Al Ml JoT 2 RN R B 2 T T R g RN B T
‘BAKHE Mohr-Coulomb #E 'R 547 1959 152 J1R 8P,
1.1 IEWE XtHh B 895 0

Anderson W7 243 224K W 3 4~ FEHU N T 0, 0y, o, B AH KT
/NG T T T A % B B X % Hl R 7 S e R T 2 T
Jria) B BT o, FELUE)E E IR )2 1N ) 7R
KI5 1) B NE Ty, [ D 2 EE AR Ty s 2 A 3 N ) A2 B
gy, e B IREE 100 W2 A RE A 8N . IR R AR R AR
HR #i& Mohr-Coulomb i W | 7 76 Wi J2 11 1 7K SF- e /N v g
o, AT T W 20 KT B K MR T o 1T 43301 e St

oo g o iy ey D
”H=UV(T+i'ﬁIT)+Rv(1‘T+§’§17)—M%‘: (2)

K, oy, o 4300 R KSR K BN N ST M Pas o, B B A
JZJES1 ,MPa P, M3 JZFLBRJE S MPasu 3 2, C
W3 7, MPa; Us 1 & 1 PRI TR 38 B, MPa; ¢ by W7 i 58§22

1A ;Kp:% ,Mohr-Coulomb # 2 & %k,

RARTE N Ty 2 BN T4 L Wi R A 4 At
(1) Q) 5 —FERE /o, oo, 1978 L #4753
Mo XE G B AR R I G,=0.0227MPa/m , M 2 FLER
JEJ7BEEE 5 0.0098 1MPa/m, A % i 23R 77 TR AL sl 1,

o fa . u=l.]
a0, lo, p=02
- o, p=03
a0 /o, u=04

fa v u=0.5

T2 R ) /3R ) 1 )

5 10 15 20 25 30 35 40 45 50
W T SRS £/ (°)

1 EWBNAESANIE HEEERXE/ML
Fig. 1 Relations among the normal fault stress
ratio, the Paisson’s ratio and the friction angle

X T IE W2 W2 7K PR 7 2T T EE AR A RN LU Y R
oo BB AT RUR Y on/or, HTER SR AN DX 003 10 A3 43
oo, TEE 107 X3, 1 JE K S S 7N 3 B 0 718 A1 Anderson
WT)Z ZR G BT BER D5 1) — B, BIFE I B J2 10 A 7K S0 g e
/N K R S oo, T T KB oo X TRCIRIA F bl
BRI TEIT V& 452 3 X ke 350 TN W9 3 130 W 5 22 1T ) el J2 K
St /N RS 78 Sk AT TR SR T BK S T

A OC 2 F R W2 TR BET S 0 SR BT 2 4 K E
VA8 I3 R WA o 1 9 2 [ B A o 2 AT Y - = e
NE ) A4 G 2 i

B2 EMEERASMHE
Fig. 2 Principal stress distribution of normal fault

T B DA LR R T, o=0,=0e, HH T WZT
ZRIK SR HT o=, FRHE Mohr—Coulomb FRIE 5 I 1 K &R
o 1=Ucstostan’a (3)
Horp o T A b0 B2 Uy 5 Bk RN U TRV 2 A
(C)sp NAE AT glem®sg N N /s Oy B
B AR ELF W02 I (WK SR ) o (B /N RN ) Al
M A E D) o (R 320 1) Z B HufE K, =R R
L (1L
tan*a pgz
I W) 5 H 2 AL T AR IR A B e B TR T MR
LR WK SR T o, AT ) 1) A 2 ) o 3 T W 2 I
S AT TN BT W02 A 4300 B 3 R

Ku:’Lh:(l_ﬁ

z : ot (4)




] jemik

4@7

# L 5M 2013,31(23)

3 it XX (Papers)

3 EhE5 R
Fig. 3 Decomposition of stress

)= T R e g N N W A T = =2
o', (sina—feosa )=0, (cosatfsina ) (5)
Hrf ol o A 0l 2 W2 e i) B AR ) 1Y b e 2 R ) M
LT W72 4R (0 7K 2 F7 , MPas f ol i 2 W Wi 1 30 i i) g
PR, f~tand,
PRI P SRAS b s 2 7T BT J2 8 2 1) KT R g (e /b
IO 3 )RV ) 0 b B 2 ) (R JE N )22 TB) i e

g —tan(a—db) (6)

B T FLNL J)ANAL | TEWT )2 (% 3 45 ki e BT 07 )R Ik
B KR T o, 5 W AR RRZ KSR o B9 A K 3R
R, B K=0l/o, AT 53R IR WRR L

7 L B B)R AL ToF T BRI A

’ 2
K=0h _ tan(a—@)tan [0
0y 1-Uglpgz D

M2 b 30T W2 AL T BRI (=0) A
o tan‘a
K= o =T Undpz ()
PEEFEE MY o, 8, T AT LA K (E4E AR AY o T FE Wi
FESEE FA ) AR AL FUER s Wi E 4 s

K=

SJL\ —&— a=6()"
. A— a=55°
TF \L
s —h— a=50°
6 oS .
=i e —h— =45
N e A
4 A A
L = o A
4 ' Lk i
2 T —
~ 4 e =
L:F 3
0 L I | | I p
5 10 15 20 25 30
S A £ °)

4 KESWHHEEEZERXRME
Fig. 4 Relation between K and fault friction angle
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Fig. 5 Safe mud density window of well KF-1 through fault
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