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Abstract - Ammonia is used primarily as a refrigerant in refrigeration facility and SCR of a plant, and is fre-
quently involved in leakage accidents. This study was conducted by selecting ammonia, a material with a wide
influence range when evaluated, as a material with higher vapor pressure and lighter than air. In this study, the
influence ranges were computed using KORA (Korea Off-site Risk Assessment supporting tool) with four dif-
ferent environmental factors : ground roughness, sealing, operating temperature, pressure, and leakage hole
size. As a result, the difference in the influence range of ground roughness is approximately 4.62 times, while
the ammonia storage tank shows a difference in the reduction rate of 0.64 when sealed. The extent of impact
increased with increasing leakage depending on storage temperature and pressure, and when storing higher
than the saturation vapor pressure, the impact range showed an average growth rate of 3.45 % per 0.1 Mpa(45
C). The influence ranges based on the size of the leakage holes is shown to be proportional to the area of the
leakage zone.

Key words : ammonia, off-site risk assessment(ORA), ERPG-2, gaussian plume model, Korea Off-site
Risk Assessment supporting tool(KORA)
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Table 1. Conditions of the scenarios

Worst case Conditions of Alternative case
scenario scenario analysis scenario
1.5 m/s Wind speed 3 m/s
F Atmos.ppenc b
stability
25 C Atmosphere 25 C
temperature
50 % Humidity 50 %
1.8 MPao|3} Max. Operating 1.8 MPao|3}
pressure
48 Colat Max. Operating 48 Colat
temperature
Entire amount Leakage amount 25, 50, 80 mm
Gaussian Diffusion model Gaussian
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Table 2. Dispersion distance by ground rough-
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Table 3. Dispersion distance by indoor & out-

ness
Worst-case scenario(Outdoor)
Release | Amount RY
rate Released Open
-val
(kgfsec) | (K2 | country(D Urban@ () (p-value)
(m)
(m)

11.7 7,000 7755.2 1500.4 517

10.0 6,000 6745.9 1351.7 4.99

83 5,000 5761.6 1197.3 4.81

6.7 4,000 4795.3 1035.1 4.63 ((g) 090%71‘}

5.0 3,000 3834.6 861.8 4.45

33 2,000 2856.3 670.6 426

1.7 1,000 1799.7 4443 4.05
* R? = Coefficient of Determination, ** p<.001
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door

Release Amount Worst-case scenario -

rate Released (p-value)
(kg/sec) Kg) Outdoor(m) | Indoor(m)

11.7 7,000 7755.2 4651.2

10.0 6,000 6745.9 41233

83 5,000 5761.6 3593.1

0.9994

6.7 4,000 4795.3 30552 [(0.0021)°

5.0 3,000 3834.6 2501.1

33 2,000 2856.3 1912.9

1.7 1,000 1799.7 1244.8

* R? = Coefficient of Determination, ** p<.01

2.0
1.8

Pressure(MPa)

y = 2E-06x> + 0.0002x? + 0.0161x + 0.4295
R?=1

0.2
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Temperature(°C)
Fig. 1. Saturated vapor pressure of Ammonia.
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1714,
P: pressure(kPa)

T: temperature(Kelvins)
A=6.67956, B=1002.711, C=25.215
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Table 4. Increase of the dispersion distance due
to temperature
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Table 5. Increase of the dispersion distance due
to overpressure
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Worst-case scenario Alternative scenario Alternative
Temp. Pre. scenario Rate of increase
) (Mpa) Release Effect Release Effect Pre. Release rate (Outdoor) e p——
P rate distance rate distance (Mpa) (kg/sec) (—= = x100%)
(kesec) m | (kgse) | (m) i Effecz )
1stance(m,
45 1.80 117 77552 25 518.9 %0 a5 189 -
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Fig. 2. Dispersion distance by leakage hole size.
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