Author’s Accepted Manuscript

RELIABILITY

ENGINEERING
& SYSTEM
Corrosion Induced Failure Analysis of Subsea SAFETY

Pipeline

Yongsheng Yang, Faisal Khan, Premkumar Thodi, ] | ||| | ||

Rouzbeh Abbassi . @ . A

aaaaaaaaaaaaaaaaa

www.elsevier.convlocate/ress

PII: S0951-8320(16)30831-6
DOI: http://dx.doi.org/10.1016/j.ress.2016.11.014
Reference: RESS5696

To appear in:  Reliability Engineering and System Safety

Received date: 21 December 2015
Revised date: 10 November 2016
Accepted date: 17 November 2016

Cite this article as: Yongsheng Yang, Faisal Khan, Premkumar Thodi anc
Rouzbeh Abbassi, Corrosion Induced Failure Analysis of Subsea Pipeline
Reliability Engineering and System Safety
http://dx.doi.org/10.1016/].ress.2016.11.014

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/ress
http://dx.doi.org/10.1016/j.ress.2016.11.014
http://dx.doi.org/10.1016/j.ress.2016.11.014

Corrosion Induced Failure Analysis of Subsea Pipeline
Yongsheng Yang?, Faisal Khan®", Premkumar Thodi®, Rouzbeh Abbassi®”
%Centre for Risk, Integrity and Safety Engineering (C-RISE) Faculty of Engineering &
Applied Science Memorial University, St. John’s, NL, Canada A1B 3X5

®Australian Maritime College, University of Tasmania, Launceston, TAS, Australia

“Correspondence author. Tel: +1 709 864 8939 fikhan@mun.ca

Abstract

Pipeline corrosion is one of the main causes of subsea pipeline failure. It is necessary to
monitor and analyze pipeline condition to effectively predict likely failure. This paper
presents an approach to analyze the observed abnormal events to assess the condition of
subsea pipelines. First, it focuses on establishing a systematic corrosion failure model by
Bow-Tie (BT) analysis, and subsequently the BT model is mapped into a Bayesian Network
(BN) model. The BN model facilitates the modelling of interdependency of identified
corrosion causes, as well as the updating of failure probabilities depending on the arrival of
new information. Furthermore, an Object-Oriented Bayesian Network (OOBN) has been
developed to better structure the network and to provide an efficient updating algorithm.
Based on this OOBN model, probability updating and probability adaptation are performed at
regular intervals to estimate the failure probabilities due to corrosion and potential
consequences. This results in an interval-based condition assessment of subsea pipeline
subjected to corrosion. The estimated failure probabilities would help prioritize action to

prevent and control failures. Practical application of the developed model is demonstrated
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