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ARTICLE INFO ABSTRACT

Keywords: Considering corrosion rate during the remaining life assessment of aging pipelines is fundamental to calculate the
Corrosion defects interval between two consecutive inspections. A total of 798 internal and external corrosion defects have been
Pipelines

detected, using the Magnetic Flux Leakage intelligent inspection tool, over 48 km of a pipeline length located in
the west region of Algeria. The statistical analysis has shown that there is a strong correlation between the
corrosion defect length and the corrosion defect circumferential width, with a significant correlation coefficient
equal to 82.87%. A probabilistic methodology is presented for the assessment of the remaining life of a corroded
pipeline transporting gas, and a finite element method (FEM) was used to assess the pipeline failure pressure. The
numerical FEM modeling results were compared with the commonly used codes-models for calculating limit
pressure to establish a more realistic and accurate engineering model. The reliability analysis of an API 5L X60
steel made Algerian natural gas pipeline, in service for thirty years, and exposed to active corrosion attack, is
presented. The sensitivity analysis of the basic random variables within the nonlinear limit state function was
carried out to bring out the relative contribution of each variable affecting the remaining life of corroded
pipelines. The reliability analysis is carried out by using Breitung’s formula, based on the second-order reliability
method (SORM). The reliability assessment of the corroded pipeline is based on the usage of the notched failure
assessment diagram (NFAD), different codes for the calculation of the failure pressure, and the numerical results
using the finite element analyses (FEA) software ANSYS.
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1. Introduction gas and oil pipelines has been successfully used to estimate the

remaining life of corroded pipelines and during reliability analysis.

Using pipelines represents the most economic and safest way of
transporting gas and oil over long distances (Zelmati et al., 2017a;
Meliani et al., 2011, 2017; Bouledroua et al., 2017; Pluvinage et al.,
2018). The various corrosion studies in natural gas pipelines and other
hydrocarbons industrial plants are reported (Popov et al., 2018; Tech-
nical Committee, 1993; Albarran et al., 2002; Nesi¢, 2007; Wasim et al.,
2021). These studies covered various topics including reliability
assessment methods, inspection, repair, and maintenance practice of
steel pipelines exposed to corrosion attack during exploitation (Djukic
et al.,, 2016, 2019; Dawson et al., 1999, 2010; James and Hudgins,
2016). A probabilistic approach in the analysis of corrosion defects of

Typically, to enhance the accuracy of the reliability assessment, an
intelligent inspection tool had been used to analyze the degree and
distribution of in-service corrosion attack and spatial corrosion defects
distribution in the long-distance pipelines which transport gas and oil.

Lecchi (2011) studied the procedures employed to carry out a
probabilistic assessment of corroded pipelines inspected with in-line
inspection (ILI) tools. Qin and Cheng (2020) developed a novel
method to assess corrosion defects by using the ILI tool and to predict the
failure pressure of pipelines under cyclic loading. Askari et al. (2019)
have recently published a comprehensive review on the internal corro-
sion risks and environmentally assisted cracking of oil and gas pipelines
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