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Abstract This study selected the worst-case scenario for fireball and vapor cloud explosion (VCE) of a styrene
monomer storage tank installed in a petrochemical production plant and performed damage prediction and
accident impact analysis. The range of influence of radiant heat and overpressure due to fireball and vapor
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VCE during the abnormal polymerization reaction of styrene monomer, the main component of the mixed residue oil
storage tank, was quantitatively analyzed by applying the e-CA accident damage prediction program. The damage
impact areas of radiant heat and explosion overpressure are analyzed to have a maximum radius of 1,150m and 626m,
respectively. People within 1,150m of radiant heat of 4kW/m2 may have their skin swell when exposed to it
for 20 seconds. In buildings within 626m, where an explosion overpressure of 21kPa is applied, steel structures may
be damaged and separated from the foundation, and people may suffer physical injuries. In the event of a fire,
explosion or leak, determine the risk standards such as the degree of risk and acceptability to workers in the
workplace, nearby residents, or surrounding facilities due to radiant heat or overpressure, identify the hazards and
risks of the materials handled, and establish an emergency response system. It is expected that it will be helpful in
establishing measures to minimize damage to workplaces through improvement and investment activities.
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