Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2017.18.4.599
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 18, No. 4 pp. 599-607, 2017

Azefal B F2 A SN JH AR
Al e

-

T
1 * 5 1 2
Z=7tg, 0|9le", 8%, =2TY
olsicietm SEBaTAEBTISR, s tsn St

A Study on the Simulation of Damage Distance
for Toxic Substances Leakage
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Abstract Since 2015, small and medium domestic enterprises that treat more than a certain quantity of chemical
substances in accordance with the Chemical Substance Control Act are obliged to submit an off-site impact assessment
and risk management plan. In order to reduce the administrative and economic burden of the risk assessment, its
impact was determined. Toxic leaks of nitric acid, methanol, and acetic acid were estimated and the correlations
(between them?) were calculated. In addition, the correlations of this study were used to compare the KORA results
according to the accident scenarios of the actual workplace and the extent of the damage as a function of distance
in the case of toxic leaks. In this study, the correlation formula of the materials can be used to quickly determine
the damage distance in the event of the accidental leakage of materials in the road or workplace, and to prepare

emergency plans and respond to emergencies more quickly.

Keywords : Damage distance, KORA, Off-site risk assessment, Simplified correlation equation, Toxic substances
leakage
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Table 2. Conditions of accident scenarios
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Fig. 1. Damage distance of nitric acid
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Table 3. Damage distance equations of nitric acid

Correlation
Order Equation coefficient
®)
Ist y = 0.0582x + 103.470 0.9611
2nd y = -3E-06x> + 0.0933x + 55.807 0.9905
3rd |y = 5E-10x° - 1E-05x* + 0.1271x + 37.451|  0.9963

where, x = storage [kg],
y = damage distance by toxic leakage [m]
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Table 4. Comparison of damage distance by equations
and KORA in case of nitric acid leakage

A factory (m) B factory (m)
Order
by equation | by KORA | by equation | by KORA

Ist 8252 283.9

2nd 751.5 7553 316.2 3339

3rd 1,029.2 350.3
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Table 5. Damage distance equations of methanol

Correlation

Order Equation coefficient

®)

Ist y = 0.0107x + 25.448 0.9513

2nd y = -8E-07x" + 0.0185x + 14.477 0.9877

3 y = 2E-10x’ - 93.};:_50568)(2 + 0.0263x + 09946
where, x = storage [kg],

y = damage distance by toxic leakage [m]
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Table 6. Comparison of damage distance by equations
and KORA in case of methanol leakage

A factory (m) B factory (m)
Order
by equation | by KORA | by equation | by KORA
Ist 93.1 160.7
2nd 99.4 94.9 120.5 127.3
3rd 106.0 266.2
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Table 7. Damage distance equations of acrylic acid

Correlation
Order Equation coefficient
®)
Ist y = 0.006x + 16.053 0.9346
2nd y = -4E-07x> + 0.011x + 6.9842 0.9811
y = 7TE-11x° - 2E-06x* + 0.0165x +
3rd 52008 0.9918

where, x = storage [kg],
y = damage distance by toxic leakage [m]
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Table 8. Comparison of damage distance by equations
and KORA in case of acrylic acid leakage

A factory B factory

Order

by equation | by KORA | by equation | by KORA
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