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Abstract — In the Chemicals Control Act, a system was implemented to unify off-site risk assessment and risk
management plan into the prevention and management system for chemical accidents. Among the hazardous chemicals
which have been covered in system, the accident preparation substances are designated as chemical substances that are
likely to occur and of which damage scale are likely to be large in the event of chemical accidents. In this study, risks
were compared by selecting accident preparation substances with similar regulated quantities. In addition, risk
assessment studies were conducted applying the accident scenarios. Four types of materials such as ammonia, hydrogen
chloride, carbon disulfide and benzene were selected for the study, and risks were finally analyzed using Safeti 8.0, a
quantitative risk assessment program by DNV. As a result, some materials are identified to have high risks comparing to
other substances having similar regulated quantities.
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Fig. 1. Statistics of chemical accidents in 7 years.
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Table 1. Chemical substances statistics survey
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Year 1998 2002 2006 2010 2014 2016
Reported Chemicals 8,030 9,358 14,604 15,840 16,150 16,874
Number of reporting companies 13,052 13,773 16,404 16,547 22,661 21,911
Circulating Supply(million tons) 1754 287.4 4179 432.5 496.9 558.6
Table 2. Physical and chemical properties of selected chemicals
Properties UT (ton) LT (ton) Molecular Weight (g/mol) ~ Boiling Point (‘C)  Melting Point (C) Density (kg/m>)
Hydrogen Chloride 40 5 36.46 -85.05 -114.2 1.49
Ammonia 40 2 17.03 -33.34 -71.73 0.73
Carbon Disulfide 20 2 76.14 46.3 -110.8 1.26
Benzene 20 2 78.11 80.1 5.5 876
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Table 3. Facility frequency by accident scenario
Initiating Event Frequency

Pressure vessel failure 1x10°
Piping Rupture failure 1x107
Piping leak 11073
Atmospheric tank failure 11073
Gasket/Packing blowout 1x1073
Turbine/diesel engine overspeed with breach 1x1073
Safety valve open spuriously 1x102
Cooling water failure 1x10'!
Unloading/loading hose failure 1x10
Small external fire 1x107
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Fig. 2. The F-N curve.
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