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Abstract - As the industries become more developed, the amounts of hazardous materials have been
increased. Because of that, the possibility of accidents in plants is expected to increase. Especially, the dis-
persions of toxic materials cause serious effect to human life and environment, So it is very important to con-
firm safety distance of discharge accident. For this paper, we proposed new algorithms for toxic liquid, such as
benzene and acrylonitrile. and using this argorithm, we are going to predict safety distance. The scenario of ac-
cidental release was assumed to be the release of entire quantity in 10 minutes is defined as worst-case scenario
and Instantaneous release. Also the release from a partial rupture of line is used as an alternative case scenarios
as NICS(National Institute of Chemical Safety) guidelines. Using ALOHA program and the algorithm for lig-
uid toxic materials and suggested the graph, as well as correlated equations which can utilize emergency
responders.
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Table 1. ERPG-2 distances using Aloha 5.4.6 and Phast6.7.
ALOHA 5.4.6 PHAST 6.7

storage Night Night Day Day Night Night Day Day

amount Rural Urban Rura Urban Rural Urban Rura Urban

(kg) (m) (m) (m) (m) (m) (m) (m) (m)

100 68 53 38 27 73.431 62.434 22.117 18.782

200 96 65 53 39 97.570 76.298 22.117 18.782

Benezene 300 115 89 64 46 112.78 90.137 39.553 34.185

400 134 102 74 53 129.45 102.28 44.597 38.755

500 148 114 83 59 145.81 114.02 48.887 42.598

600 161 124 90 64 160.31 125.33 52.673 44411

700 174 134 97 69 173.79 134.88 107.05 87.123
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Fig. 1. Overall procedure for this study.
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Fig. 2. Flowchart to obtain ERPG-2 distances
according to storage amount in worst
case scenario.
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Table 2. Formulas for calculating toxic liquid
. . Daytime Ground Correlated : .
M 1 2 Availabl
ateria Scenario Nighttime | roughness equation R vailable range
Rural y=18.6x,+8.47 0.999 1.5 m~10 m
Night
worst case Urban y=13.872,+8.19 0.999 1.5 m~10 m
(dike) Rural y=5.16x,+13.49 0.999 1.5 m~9.64 m
Day
Urban y=8.12z,+1.3 0.999 1.5 m~10 m
Rural y=23.47x,+7.34 0.999 1.5 m~10 m
Night
Worst case Urban y=17.842,+6.64 0.999 1.5 m~10 m
overflow
(dike) Day Rural y=13.322,+1.755 0.999 1.5 m~10 m
Urban y=9.24x,+2.74 0.999 1.5 m~10 m
Benzene Rural y=6.52,"° 0.999 50 kg~11000 kg
Night o
worst case Urban y=51, 0999 | 50 kg~11000 kg
(no dike) Rural y=4.362,""' 0.999 50 kg~11000 kg
Day
Utban y=3.15z,"" 0992 | 50 kg~11000 kg
Rural y=4.23,"-74.52,°+416.51,-64.46 0.992 0.2 inch~6 inch
. Night
Alternative Urban y=3.232,-56.391,+311.72,-46.57 0992 | 02 inch~6 inch
case
(no dike) 5 Rural y=1.122,"-27.422,>+1861,-28.6 0.994 0.2 inch~6 inch
ay
Urban y=0942,>-19.79x,+124.352,-16.28 0.995 | 02 inch~6 inch
Rural y=53.31x,+33.96 0.999 1.5 m~9.95m
Night
worst case Urban y=43.531,+22.6 0.998 1.5 m~9.95m
(dike) Rural y=25.1x,+2.9 0.999 1.5 m~9.95m
Day
Urban y=18.22x, +4.39 0.999 1.5 m~9.95m
Rural y=109.831; 0.999 1.5 m~10 m
Night
worst case Urban y=56.741, 0.999 1.5 m~10 m
overflow
(dike) 5 Rural y=31.92x, +0.72 0.999 1.5 m~10 m
ay
Acrylo Urban y=222x,+491 0.999 1.5 m~10 m
nitrile Rural y=24.73,"% 0.999 50 kg~11000 kg
Night Py
worst case Urban y=18.26, 0.999 50 kg~11000 kg
(o dike) Rural y=5.393,° 0993 | 50 kg~11000 kg
Day
Urban y=8.697,%% 0.997 50 kg~11000 kg
Rural y=577x4+100 0.996 0.2 inch~6 inch
. Night
Alternative Urban y=473x,+60 0.997 0.2 inch~6 inch
case
(o dike) b Rural y=4481,-10 0.999 0.2 inch~6 inch
ay
Urban y=244x,+50 0.997 0.2 inch~6 inch

Y: ERPG-2 endpoint distance (m)

X1 Length of one side of the dike (m)

KIGAS Vol. 22, No. 1, February, 2018

X o: storage amount (kg)

Z3: hole diameter (inch)
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