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Reliability Estimation of Gas Pipelines Damaged by Extemal Corrosion
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Abstract : It is well known that pipelines have the highest capacity and are the safest and least environmentally
disruptive form of transporting oil and gas. However, pipeline damage caused by both internal and external corrosion
is a major concern threatening the reliability of oil and gas transportation and the soundness of the pipeline structure.
In this study, we estimate the allowable damage by comparing the ASTM B31G code to a modified theory
considering diverse detailed corrosive forms. The ASTM B31G code has been developed as the evaluation method for
reliability and incident prevention of damaged pipelines based on the amount of loss due to corrosion and the yield
strength of materials. Furthermore, we suggest a method for estimating the expected life span of used pipelines by
utilizing the reliability method based on major variables such as the depth and length of damage and the corrosion

rate affecting the life expectancy of the pipelines.
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Fig. 1. Types of stress in pipeline.
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Table 1. The chemical compositions of APl X-65 pipeline(wt%)
Mn C P Cr Ni Nb Ti

142 | 011 0.024 0.037 0.071 | 0.034

0.027

Table 2. The mechanical properties of APl X—65 pipeline

Yield strength Tensile strength
(MPa) (MPa)

449.2 576.9

Possion's
ratio

0.3

Elogation
(%)

26.6
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Fig. 2. Tensile curve of APl X-65 pipeline.
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Table 3. Data for the pipeline reliability analysis

JE FEE WM 23 vsd 22 48

Description Distribution characteristic

Type Mean cov

Diameter, D Normal 650mm 0.03
Thickness, t Normal 9.88mm 0.05
Defect depth, do Normal 2.2mm 0.10
Defect length, Lo Normal 115mm 0.05
Pressure, Po Normal 7.5MPa 0.10
Yield strength Log-Nor. 449.2MPa 0.07
Tensile strength Normal 576.9MPa 0.07
Corrosion rate Normal 0.10mm/yr 0.20
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Fig. 10. Evaluation of pipeline failure with time for the defect
depth.
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