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Abstract
The oil and gas industry faces various safety challenges, among
which oil well blowout is considered one of the most critical.
Such incidents can lead to disastrous consequences, including
explosions, environmental pollution, and financial losses.
Therefore, the present study aims to assess the risk of blowout in
an oil well located in the Hoor-Al-Azim Wetland using Fuzzy
Fault Tree Analysis (FFTA), and Failure Modes and Effects
Analysis (FMEA). In this study, FMEA was used to identify

potential hazards, while FFTA was applied to analyze the
probability of a blowout event in 2024. A team of experts was
assembled, and both field data and technical documentation were
collected. The identified risks were then prioritized using the
FMEA method. The findings showed that the probability of a

blowout event was 2.5x102. FMEA results indicated that most
of the identified risks had a Risk Priority Number (RPN) greater
than 100. The fuzzy fault tree analysis highlighted negative
differential pressure and sufficient formation permeability as the
most significant contributing factors to blowout incidents. This

study introduced an integrated approach based on FMEA and
FFTA to reduce uncertainty in risk assessment. The FMEA
results indicated that blowout, and consequently oil well
eruption, is one of the unacceptable hazards in drilling
operations. This combined approach enables more precise
identification of risks and a more accurate estimation of blowout
probability by analyzing both single-point failures and their
interactions. Furthermore, by addressing and reducing failure
rates such as operator error, negative differential pressure, and
formation permeability, the likelihood of blowout can be
minimized. The findings of this research can therefore serve as a
foundation for developing preventive strategies to reduce
blowout risk and enhance drilling safety.

Keywords: Blowout, Oil Well, Risk Assessment, Fuzzy Fault
Tree Analysis (FFTA), Failure Modes and Effects Analysis
(FMEA), Hoor-Al-Azim Wetland
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