HF34% 55 W bR % e B R Vol.34 No.5
202445 H China  Safety Science Journal May 2 0 2 4

5 AR B RKR, BT, . 25 SR A DG A T R AR T [ )] vh [ 2 2R 22440, 2024,34(5) :36-43.
X 5| F#&3 ; LI Changjun, ZENG Jianghao, YANG Fan. Prediction of pipeline failure probability with multiple failure modes and variable
correlation[ J]. China Safety Science Journal, 2024, 34(5) : 36—43.

ZRUEASTEHEXRPWEFERIE RN

ERAB e, i, B M
(MHEAEWMAY B RAATEFKE, M) R4 610500)

DEHHES.X944. 4 NEMTEE: A DOI: 10. 16265/j. cnki. issn1003—3033. 2024. 05. 1216
EEB . EXRERRNFESE L INBREN(51974269)

[ E] S4BT ELRBREAME F 4 LML 08 & RN K B85 B 2% 1K
IR, R —Fr T FEEBE(SS)WE T EH T RBMETN 7k, XTHRESHRELEN
MIRRESBH, L RAERERRIUNEF R R MEETE T H KRB ETIMALE ;A Nataf 4 42
FEWHREUNREARTRBEREESKENEAE RELRABERXESLYE T EAX SN F MY
KBBERBT S, FRAFERTEMUMCS) RIFZ T, N LR T BREBEE K E
B AE(HXFZKO0~0.3) M EHRE IS ENRKEMEN TN, EREW . KBAMEATF 10°
BLERZ T RN EE RS MCS I & REAME, 1 EKREH T MCS, B 7 FM #E F AF N
1072 W ANEEEH,FEMB IS FN, BT EMAX AL, B RE KBBEER A, #F 3
Ik MR B R OB S BB AR TR ; T B A K R R 3 K U R OB SR M /DN R 3R B M R R BOBE S B
FERETM G, A KRB A 2 HABME N WA RS,

[X$ER] k2R, TEMEX; KBME; BHEE; FEMEI(SS); Nataf %

Prediction of pipeline failure probability with multiple

failure modes and variable correlation

LI Changjun, ZENG Jianghao, YANG Fan
(School of Petroleum and Gas Engineering, Southwest Petroleum University,

Chengdu Sichuan 610500, China)

Abstract;  Aiming at the problem of competing multiple failure modes and dependent variables of
corroded pipelines, and low efficiency of predicting the probability of small failures, a time-varying failure
probability prediction method for corrosive pipelines based on SS method is proposed. Based on the limit
state function of leakage and burst failure, considering the competition between leakage and burst failure,
a prediction model for the pipeline competitive failure probability was constructed. In order to solve the
above model, the Nataf transformation method was used to describe the correlation between the depth and
length of the defects in the simulated samples, and a method to solve the failure probability of corroded
pipelines was proposed by considering the competitiveness of failure modes and the correlation of variables.
Monte Carlo Simulation ( MCS) was used to verify the above method. Finally, the above method was

applied to investigate the effect of the weak correlation ( correlation coefficient 0—0.3) between defect
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depth and length on the probability of failure within 15 years of pipeline service. The results show that

when the failure probability is greater than 107°, the calculation results of this method are basically

consistent with those of MCS, and the calculation efficiency is higher than that of MCS, and the minimal

probability events with the probability level of 107" can be predicted. Within 15 years of pipeline service,

the greater the correlation coefficient of defect variables is, the greater the probability of pipeline burst

failure is, and the earlier it reaches the threshold year of burst failure probability. As the correlation

coefficient increases, the smaller the probability of leakage failure is, and the later it reaches the threshold

year of leakage failure probability. At the later stage of the prediction, the effect of the correlation

coefficient increase on the probability of the two kinds of failures is weakened.

failure mode; variable related;
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based on SS and MCS prediction
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Fig. 4 Effect of low correlation coefficients
on pipe failure probability under leakage

failure mode
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