[ Downloaded from johe.umsha.ac.ir on 2025-11-18 ]

[ DOI: 10.21859%0he.4.2.41 |

Journal of Occupational Hygiene Engineering Volume 4, Issue 2, Summer 2017, Pages: 41-52

Original Article d|: 10.18869/acadpub.johe.4.2.41

Probabilistic Risk Assessment Using the Fuzzy Fault Tree Analysis
Based on Two Types of Failure Possibility Distributions in Process
Industries

Abbas Bekbaki', Nader Nebhani?, Bagher Anvaripour?”, Gholam Abbas Shirali®

1 MS Student of Chemical Engineering (Health, Safety, and Environment), Department of Safety and Technical Protection
Engineering, Abadan Faculty of Petroleum, Petroleum University of Technology, Abadan, Iran

2 Associate Professor, Department of Safety and Technical Protection Engineering, Abadan Faculty of Petroleum, Petroleum
University of Technology, Abadan, Iran

8 Associate Professor, Department of Occupational Health Engineering, Faculty of Health, Ahwaz Jundishapur University of
Medical Sciences, Ahwaz, Iran

* Corresponding Author: Bagher Anvaripour, Department of Safety and Technical Protection Engineering, Abadan Faculty
of Petroleum, Petroleum University of Technology, Abadan, Iran. Email: anvaripour@put.ac.ir

Abstract
Received: 25/04/2017 Background and Objective: Probabilistic risk assessment through fault tree
Accepted: 20/09/2017 analysis is an effective tool to estimate the probability of hazardous event
occurrence in chemical process industries. The probability of failure
How to Cite this Article: occurrence for basic events is not often available in process industries. The
Bekbaki A, Nebhani N. Anvari- aim of this study was to calculate the basic event failure occurrence
pour B, Shirali GA. Probabilistic probability when these events have no precise failure data.
Risk Assessment Using the Materials and Methods: In this study, the proposed risk assessment
Fuzzy Fault Tree Analysis framework was based on two fuzzy-based approaches, including five and six
Based on Two Types of Failure scales. Firstly, the fault tree diagram was constructed using the risk
Possibility ~ Distributions  in identification methods. Subsequently, the failure occurrence probability of
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the basic events were calculated by applying the two types of failure
possibility distributions. Finally, the critical minimal cut sets were ranked
using the importance measure analysis.

Results: According to the results, the failure occurrence probabilities
calculated by the five-scale and six-scale approaches for the 32 basic events
were closed to each other. The occurrence probability of the top event
calculated by the five-scale and six-scale approaches were 3.64E-04 and
4.76E-04 per year, respectively. After ranking the minimal cut sets based on
their calculated importance measures, the process failures were determined
as the critical causes of top event.

Conclusion: As the findings indicated, the fuzzy-based approach seems to
be a good alternative for the conventional Fault tree analysis approach for
dealing with the basic events, which have no failure rate data for obtaining
the failure occurrence probabilities. This study confirmed the consistency
of fuzzy-based approach for the assessment of the basic event failure
occurrence probabilities.
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