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Abstract

Background and Aims: Gasoline storage tanks are among the major potential sources of fire and explosion
incidents in oil facilities. This study aimed to assess the risks and consequences of fire and explosion incidents
involving gasoline storage tanks and to analyze the associated domino effects at an oil facility in Tehran
Province, Iran.

Materials and Methods: Leakage scenarios involving 20-mm and 150-mm openings, as well as catastrophic
tank rupture, were defined. Consequence modeling was performed using PHAST software, while quantitative
individual and societal risk assessments were conducted using SAFETI software. Probit model was used to
analyze domino effects. All ethical requirements were observed, and the necessary approvals were obtained.
Results: PHAST modeling showed that, under the catastrophic rupture scenario, thermal radiation intensity
reached 37.5 kW/m? and explosion overpressure reached 17 bar at a distance of 23 m from the explosion
center. This overpressure represented the maximum value at the nearest evaluated distance and decreased
rapidly with increasing distance, reaching 2 bar and 0.07 bar at 34 m and 120 m, respectively. The thermal
radiation impact radius extended to 487 m, while the explosion overpressure extended to 363 m. The safe
distances for the 20-mm leak, 150-mm leak, and catastrophic rupture scenarios were estimated at 72, 384, and
487 m, respectively. Societal risk analysis indicated that the risk was within the acceptable region for 1-6
fatalities and within the tolerable region for 7-10 fatalities. Domino-effect calculations indicated a 100%
probability of failure for tanks located closest to the accident source when exposed to thermal radiation of 37.5
kW/m? for 2.5 min and an explosion overpressure of 17 bar at a distance of 23 m.

Conclusion: The findings indicate that effective risk management of gasoline storage tanks requires leakage
prevention and control, limitation of fire propagation, and implementation of emergency response scenarios.
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