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Abstract; In order to explore the theoretical connotation and practical path of the systematic causation
model of oil and gas pipeline accidents, 241 domestic and international oil and gas long-distance pipeline
accidents were counted first, and the types of domestic and foreign accident causes and the contents of
investigation reports were compared and analyzed. Secondly, we integrated the factor system of HFACS

model and the hierarchical structure of STAMP model, and put forward an accident causation model that
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covers 4 system levels and 17 influencing factors. Finally, the N-K model and social network analysis

method were used to carry out risk coupling calculation, network model construction, centrality analysis

and core-edge analysis. The results show that equipment failure and pipeline corrosion account for 35. 3%

and 22. 8% of the causes of oil and gas long-distance pipeline accidents. The risk coupling value is

directly proportional to the number of system-level couplings. Inadequate safety training, delayed

emergency response, lack of safety oversight, lack of risk awareness, lack of risk communication,

behavioral violations and equipment process issues are the core influences on the accidents. The full life

cycle management of accidents includes the reduction phase, readiness phase, response phase, and

recovery phase.

Keywords: oil and gas long-distance pipeline accidents;
influencing factors;
human factors analysis and classification system ( HFACS) ;
network analysis
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Fig. 1 Statistics on oil and gas long-distance pipeline
accidents from 2000 to 2023
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Fig.2 Distribution pattern of causes of oil and gas

long-distance pipeline accidents
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Fig.3 Generalized model of oil and gas pipeline accident causation
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Table 2 Oil and gas long-distance pipeline accident

system hierarchy and influencing factors

RGZW | 254 ATk B | %
)2 B MABHAY | 10 | 12.99
(24) WA TR | 16 | 20.78
A GEEYIAE | 21 | 27.27
MW N FER | 27 | 35.06
TR | 11 14.29
BWR | e [k
(71) Vs | el | 53 | 68.83
WHAARRS | 17 | 22.08
S it TR IR 11 14.29
EHHER —
EEIR 3 3.90
KSR E | 36 | 46.75
L NGRS | KU EEeR | 25 | 32.47
TAZE NESTIP
(68) FIRFREARR | 16 | 20.78
o T RRR 15 | 19.48
NATTH v
7R 32 | 41.56
Hb 5T K
RKFE " 9 | 11.69
B B
PHZE | . P A1
I 12 | 15
(s6) | PAEEER e 538
. . TR BLG/
JaN 5]
wWETZ - 39 | 50.65

il JZ B 2 A B 2k (68.83% ) AT NERY
KBS TGN I (46. 75% ) AT N TERL (41.56%) W)
FHZ (58 T 20 (50. 65% ) MM R i, 18
pe= R A o o A = 17 SO | e o (9 7 i 35 W W 4
(S8 S U A LN A N UM R = = 4 €S s |
£, T B S AL 21T S8k
A AL A A BRI SR U080 2 445 i £ = e 2
3,61, 04% M F s X N BT IR E R4 T
NI R AR A TE 12 A T IR A S0 1) T SR
B TR AR BN |, 66. 23% B I g T8
NN Sl 0]

2.3 N-KEBEUHESRNESTAETE

N-K BRI ST 52 2% 2 490 PR 2% (R) AV FH oG 3 AT
AR AT T 4L S AT e 3 T Eis 50
MRz BRI S 2 RS PERFIE I A 7 . N-K
BRI R G Z N BN Z A2 A7 )2 F B
JZE 0 KU R B M5, 4 I 28 43 BT i A 5 i PR 26 v
RGO i SRR IS T RS LR AN
KHERER 2 DR S i U S

N-K FEA TR A = s 80T TR R TRl A e iy L
R AR IE  HE R ORI 2R T N-K
AIH N ALK X 2 OGS, N RONE R RS

WICR M R R TR n FIAFRIRRE TR
] R G 7 BB 0" K FRE IR G0 M
HRA KR MWECGE K WEEEEZE[0,n-1], T
SEEFURGENBUNT Ak AT R P FLIT R 1S
BREERASHE A E T 0 RA T, TR
WZEITT R MG I A 5 3 B0 <8 B F
KA,

T(X,, X, X,) = D = 3 F(X,,X,,,X,) X

F(X,,X,, X))
gZ{F<X1>,F<X2>,---,F<XI->J =
KX, MERERRYREITTER,i=2,3,4;F(X,,
Xy, X)) AANFITCER G I F(X,) HREE TG
RRAEBIR,

T T SO R R 2 AR B 284y R B TR 2
DRV A XLER 28 AU R 5 1 22 TR 38 KU R £, S i)
HERMAEE WS 3, FOM 4 DEFRRNT K
FUR)ZE AL Z AT R ZERMPBLZE 10 43 53R
RN ES S5HMAS 5 KNGS,

£3 BEKNTEERYMEREAEE

Table 3 Coupled information on factors affecting oil

and gas long-distance pipeline accidents
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Table 4 Risk coupling values T under different

forms of influence factor coupling
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Fig.4 Network of factors influencing oil and gas

long-distance pipeline accidents
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Table 5 Network centrality of oil and gas long-distance

pipeline accident causation

ENER | ERoE | ottt | Pt
E4 195 16 2.07
P3 150 16 2.07
B1 142 16 2.07
B5 130 16 2.07
E2 122 16 2.07
B2 110 17 0.78
E1l 101 16 2.07
B3 84 17 0.78
E5 75 18 0.27
B4 69 18 0.27
G2 68 18 0.4
E3 50 19 0
P2 49 19 0
Gl 41 16 2.07
E6 34 21 0
P1 28 22 0
E7 10 25 0
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Table 6 Oil and gas long-distance pipeline accident

core-periphery influences
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