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Construction of safety evaluation index system for high-grade steel pipeline
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Abstract: The occurrence of accidents to large-diameter high-grade steel pipelines, if any, will cause heavy casualties and property losses. Hence,
it is very important to evaluate the safety state of large-diameter high-grade steel pipelines. Herein, the main influencing factors of high-grade steel
pipeline failure were classified into the three categories of material, load and defects by analyzing the failure events of high-grade steel pipelines at
home and abroad. Meanwhile, a safety evaluation index system of high-grade steel pipelines was established based on the 10 influencing factors
with the highest frequency. Besides, the judgment matrix of each index was obtained with the analytic hierarchy process, and the weight of each
index was determined. Thereby, the safety score of the high-grade steel pipeline was calculated. By applying such a method to the safety evaluation
of a high-grade steel pipeline, the real-time state of pipeline was mastered, with the weak links and high-consequence areas identified. Thus,
reference could be provided to the design, construction and safe operation of high-grade steel pipelines. (6 Figures, 14 Tables, 25 References)
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Table 1 Statistics on typical pipeline accidents at home and abroad
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Fig. 1 Failure tree of high-grade steel pipeline

®2 SRREBRBEGMELREMRE

Table 2 Basic events in failure tree of high-grade steel pipeline
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Fig.2 Safety evaluation index system of high-grade steel pipeline
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Fig.3 Strain state comparison of pipeline girth welds with
different matching coefficients
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Fig. 4 Relationship of different matching coefficients with strain
of base metal near the weld
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Table 3 Parameter values in failure probability calculation of

X80 pipeline
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Fig.5 Relationship of defect failure probability with fracture
toughness of X80 pipeline girth weld

R T BT 45 2R OB 26, 1) 08 e BN ) T 22 AT
Sy RN R - OMHE STk [23], B3 ik VR 0 R
N 107°, DRIK B 18 SR ROME R 107° 15 Sy Bea 4 (R
60 43). @K RMER N 1077 I, ok HH % A bRME
10 fi%, B H N 100 4. @K MR N 107" |,
SRR S, SRR, R 0 4y . @R ARAE
1077~10"" Z [A1 B, AR 2R R0 ME e A1 32 FH 28 P 4 {1 72
T2V




JERIG & TR T 2 VP IR bR A R A

Inspection & Integrity | #&illl 5 55 B4

122 &
1221 FEHA

BT AT N TE W 2R A S BN P A #
Fi A FH 5 BLALRE R | 2 % 2 B B 25 6 1) o 3 A
UM T R 5 5] KRR AT . E RS A I 7 O I
GB/T 27512— 2011 {3 b 4 J53 7 18 XU VP Ak 590 45
TR B A I A BRI I 2 A VT v E B R
KETFI, SY/T 6828— 2017 (I /< 18 H i 9 3 X
PR AR ) B RS 3 4 T B I IR A b X (1) Hb
JR S A AT 9 F 2 AV, VPN S R o R
HVEARR 5 AN 2% UL PR, §ilE 1R
BT 22 A VR BN GR 4D
1222 AN#EA

ETE b7 TR R P b TN i B KSR A T e 4
FIE B K K2 —, 2% SY/T 6891.1—2012 (JH<
B RSP 7 1) o8 = MR I, KA 26 NS
BT (R 5

*4 EERZIIFIMENSNREEENEEIT 0%
Table 4 Scores of external environment load on high-grade
steel pipeline
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Table 5 Scores of artificial load on high-grade steel pipeline
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Fig. 6 Evaluation on crack defect failure of high-grade steel
pipeline
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Table 6 Scores of welding defect status of high-grade steel pipeline
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Table 7 Scores of regular inspection and maintenance of high-grade steel pipeline
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Table 8 Scores of construction quality control of high-grade steel pipeline
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Table 9 Scores of cathodic protection system effectiveness of high-grade steel pipeline
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Table 11  Safety classification of high-grade steel pipeline
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Table 12  Statistics on basic conditions of 10 evaluation indexes of four sections of a gas pipeline
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Table 13  Scores of safety indexes of four sections of a gas pipeline
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Table 14 Final safety scores of four sections of a gas pipeline
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