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Risk assessment of non-metallic oil and gas pipeline based on Kent method
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Abstract ; Risk assessment is an important content and basis of pipeline integrity management. With the
continuous progress and development of the integrity management of oil and gas field gathering and
transmission pipelines, the lack of mature risk assessment methods for nonmetallic pipelines has become
increasingly prominent. Based on the analysis of failure risk factors of non-metallic pipelines and statistical
results of failures in an oilfield, a semi-quantitative risk assessment method based on the Kent method for
non-metallic oil and gas transmission pipelines was established. The evaluation index of failure possibility
includes 49 evaluation indices from five aspects: third-party damage, operating environment, design,
manufacture and construction, mal-operation and geological hazards. The failure consequence indicators
covers 6 aspects, including short-term damage caused by the medium, maximum leakage of the medium,
dispersion of the medium, the affected parties, social impact, and the impact of supply interruption on
downstream users, with a total of 12 specific evaluation indicators. The failure probability index weighting
coefficient and evaluation index score are optimally determined by expert scoring method. This risk

assessment method of non-metallic pipelines lays a foundation for the implementation of risk assessment of
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non-metallic gathering and transmission pipelines in oil and gasfields.

Keywords: Non-metallic pipe; Kent method; Semi-quantitative risk assessment; Oil and gas

gathering and transmission pipeline ; Risk factor; Pipeline failure
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Tab.1 Failure factors of non-metallic pipelines
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Tab.2  Failure factors statistics of non-metallic pipelines in an oilfield
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Tab.3 Indicators and scores of third-party damage
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Tab.4 Indicators and scores of the operating environment
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Tab.5 Indicators and scores of design, construction and manufacture
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Tab.7 Indicators and scores of geological hazards
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Tab.8 Indicators and scores of failure consequences
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Tab.9 Risk classification and acceptable accuracy of non-metallic

pipeline

U AE R i AL KU T 332 15 Bl

0<R <3 600 XS B XU T A2, RdhR
B AN A A8 T T ) TR
Bt it

3600<R<7800 WK  BEKEKEA KR, FHit
#ﬁimm@%mu%ﬂ

7800<R<12600 Wiy ZEATHILE

12 600<R <15 000 7= XU B KB A AT 537, AR

PRR AT AN AT i e 4 X
i 2R IR B W] 2 KT

3 Rz ALl
AR A P 7 5 i P A < e A5 1 O AR BUIR R 25 il 4
JoE A TR W 1 DXL PR 3R 3 o e AT 20 i, A il T

Kia, ~as WEERB TR M HAE SR EIER B AR s 5 3 KUK I 2 30T REPE IS AR 18 1E R BN



OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT JISBESME 13

a,=0.20,a,=0.18,a,=0.35,a, =0.15,a,=0. 12, JH
FH Al 4 S8 A T8, b5 R 3 200 P A B 3 4 A, A
DN200 , 3% 4% 77 X B 43K 1% 45 K BE 12 km, i 6 A0 5
R, TE 0 ~ 7.5 km HLRR by 5 K RE IR B, A GE
7.5 ~12 km BURRZEERVM X IF 2R BRI A 1 5%

i FH LT Kent 325 (19 3F 4 4871 1 o 1t AU DF 75
HEAT KBS VAN, 28 K00 3 2 AP A Betk AT XU PE A
WdE T TE R B REORL B R R BB T E R, R
Vg8 R U R AN D, A TE XU DT A 46 A S
A3 LR 10,1255 16 JC 7 5 AR R AA, e IRRE 2 118 1E
RECH R AT e e AT . PP S 1943 38.2,C
15855 82, R 2y 3 132. 4  AR4I KUK AR , 1258 Be sk TIRXUES:
S PPN B2 S84 53.2,C 1343 93 ,R J 4 947.6,

¥41 % F4H
R XU B o, 328 B T r RURS: 5540

A T AR O AR O XORE PR A5 T R G R O
N HE AR T — G Hb X, Bk [ 38 i X B Ah T gt i 55
ANGES), EIERE R+, AT, JokE b
Wio VRN BE 2 SRR AR P X, UYL AR AR —
AR, VLRSS =07 W UK R - JE % 2 3 U B A T e
B 1 SR ENE R R E R I (His AT AL H
AT i i 2 X T IR BPA7 AR R BRI T Dt it
AEAE— 8 RS o E 2R %5 SR D T, 25 Bk [ e 1 A
Tt S A T L B T R B 22 4k 2 DG ] B, R ECE K
ARG o SO R I SR X8 T KU P, I AE T
DX e e S DR BRI 58 4 s A g R A0 4 3 B 4 4 e
i e SR A 4 25 DR 45 1 e i

®10 BEEIYWREMEMIHERESR
Tab. 10  Pipeline failure probability and failure consequences score
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