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Abstract

With the rapid development of the global economy, oil and gas play an extremely important role
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as an important strategic resource in the national economy. As the carrier of long-distance oil and
gas transportation, the reliability of pressure pipelines is the most important link to ensure oil
and gas energy security. As of the end of 2022, the total length of China’s long-distance oil and gas
pipeline network is about 180000 kilometers, making ensuring safe and stable oil and gas trans-
portation a hot research topic. This article mainly focuses on the explosion accidents of pressure
pipelines, combining the fault tree analysis method and triangular fuzzy mathematics method to
determine the probability of basic events, accurately identify the most basic events that cause
pressure pipeline explosion accidents, and propose corresponding preventive measures.
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Figure 1. Accident tree of pressure pipeline explosion accident

1. ENEEREEM B
3.2. EXEHHRNTRIEMIT S

SRR 30 MERSER T, 2R R o N AT, I
G = (1mu) BERIESN § = (30,m,30) HFERI6]. GATEARTENE =0 AT AR I % 2 .

DOI: 10.12677/0rf.2024.142209 1103 1B 512


https://doi.org/10.12677/orf.2024.142209

TEE

Table 1. Basic event probability of fault tree
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X7 BFHENELEHAR 0.10
Xig SRR RAR 0.20
X9 ERbEA 0.18
X EiEE 0.18
Xoi 55 J& A 247 0.21

Xn HEHAR 0.15
X3 L SURIN 0.18
Xo4 B RE TR 0.15
Xos AL £F 7= 0.16
X 55 G4z fi 0.12
b W T A% TAER 0.18
Xog 3% ok TR 5% B AL 0.16
Xao Wit A& 0.28
Xz TAEN R AR F I 22 544z 0.18

Table 2. Expert scoring results for basic events without precise probability statistics
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X, IENERRBR 0.018 0.016 0.026
X, WA 0.042 0.054 0.051
X, IERUH K 0.027 0.036 0.028
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0.054
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XX R, m= (0.018+0.016+0.026) =0.020

1
3

o=D(x)= \/é[(o.ms ~0.020)" +(0.016-0.020)’ +(0.026—0.020)2} =0.0043

30=0.013
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T X, ki, m=0.033, 30=0022; %T XK, m=0.058, 30=0.014
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YT Xy Keiit, m=0.027, 306=0.012; %FT X,5 K4, m=0.0203, o=0.007
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g, =(0.035,0.052,0.069); g =(0.049,0.058,0.067); g, =(0.004,0.006,0.008)
10 =(0.041,0.057,0.073) ; ¢, =(0.028,0.049,0.070); ¢, =(0.003,0.034,0.065)
g5 =(0.001,0.040,0.009) ; g, =(0.011,0.022,0.055); g¢,; =(0.044,0.058,0.072)
16 =(0.037,0.054,0.071); ¢,, =(0.048,0.054,0.060) ; g¢,, =(0.026,0.029,0.032)
g5 =(0.007,0.037,0,067) ; g5, =(0.026,0.035,0.041) ; g,, =(0.027,0.032,0.037)
4 =(0.012,0.021,0.030) ; g5, =(0.030,0.039,0.048); g¢,, =(0.015,0.027,0.039)
055 =(0.013,0.020,0.027) ; g,5 =(0.023,0.033,0.043) ; g,, =(0.017,0.033,0.047)
d =(0.011,0.022,0.033); g,, =(0.018,0.028,0.038); g¢,, =(0.025,0.037,0.049)

HRu=1=3c, HIT =m;
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