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Assessment method of borehole instability risk

WEI Kai, GUAN Zhi-chuan, LIAO Hua-lin, SHI Yu-cai, LIU Yong-wang

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract : For the stochastic property of borehole geometric parameters, mechanical properties and formation pressures, the
deficiency of the traditional method of borehole stability coefficient was analyzed. According to the broad structural reliability
theory, the risk assessment method of borehole instability was established from the perspective of mechanics. The distribution
regularities of the borehole instability risk probabilities were simulated by Monte-Carlo random sampling method, and the in-
stability risk probabilities distribution and the traditional borehole stability coefficient were discussed. The borehole instability
risk assessment method of full well section was established. The results show that this method and program could meet the re-
quirements of wellbore stability evaluation. The probabilistic method of borehole instability risk based on the reliability could
be used to quantitatively evaluate borehole stability. The borehole instability risk probability could provide foundations for se-
lection of borehole stability coefficient as well as evaluation of borehole stability under uncertainty conditions.
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Fig.1 Borehole side-bed mechanics model
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Fig.2 Sketch map of borehole instability
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Table 1 Rock mechanics parameters affecting

wellbore stability

WKEN fbhEN FLBE O NEE BES
Ji \/MPa Jj a3/MPa J1p /MPa i ¢/(°)  C/MPa
PE 59.87 35.91 24.39 25.00 5.14
ES 1.67 1.20 1. 50 0.50 1.00

FHEF Mohr-coulomb 58 B 7 DU F1 DL b 2%k, Fl H
e Ve RBOT I 2 AR A PP ) 1% - RE AR
SEVEIEAT 0T, BT 4.5 23 0 R E TR REOTHr 4
PR AT 45 5, X LU AT DUAE e R e FR
TR R BRI BE SR i XU Ak 36 B B0 ) — 3k
SEIT I/ N KT b N T 7 1) S B 5 DA R IXURS: d
R SEIT e RIK V-3 87 3 75 1o B %) B DT 58 XU
RN, S ERE VA, 2R TR A5 53 A
T Re 0 T T IFBE T U IR A9 3TA
3.2 &HBEHELXENE

Bl R B R G R I B I BE R T
IRy A e PSRl LA . (DI RER AR
F14) ST o DRSS A8 258 A e R N B/ IME 22 1) e R XU 48R
e/ NSRS BRDR O | AH N o7 B A B R AR Y
AT REHEBOA 380 52 0 b T 5 FUXUR A A, BE A%
0 2 P e ™ S 1) 5L 5 e R A/ N XU A
Z 2258 SR A R 3 22 | XU M 38l 22 /N | -
WIS S] . PR 385 53 B 4 B BE 2 R XU 1Y



%3745 %2 £

L, H IR R AR - 65 -

FRAEARAE AL, AT LAIWTZ B BE R AR A )

REPEFIH: A E SRR R

90 180 270 360

FBE6/ ()
(b) FHEE iR tE R H A A

B4 HERSTUIBTHREEREITEN

Fig.4 Stability coefficient evaluation of borehole surrounding rock shear failure
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Fig.5 Risk probability evaluation of borehole surrounding rock shear failure
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Fig.6 Caliper logging curve and borehole
instability risk probability of 2.1-2.5 km section
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