ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 18, No. 2, pp. 306-313, June 2022
www.sodi.or.kr https://doi.org/10.15683/kosdi.2022.6.30.306

Original Article

ZL|Ot sfetAfn TISHS £0]7] #2t H=oHH A7

A Study on the Improvement of the System to Reduce Damage on
Ammonia Chemical Accident

OfF2H . 2P - 2oy

Joo Chan Lee', Byeong Han Jeon?, Hyun Sub Kim**

"Researcher, Wonju Regional Environmental Office, Wonju, Republic of Korea
2Researcher, National Institute of Chemical Safety, Cheongju, Republic of Korea
3Senior Researcher, Gangneung Regional of Ministry of Employment and Labor, Gangneung, Republic of Korea

*Corresponding author: Hyun Sub Kim, Sakao@korea.kr

Received | 23 February, 2022
Revised | 25 March, 2022
Accepted | 8 April, 2022

@ OPEN ACCESS

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted
noncommercial use, distribution, and reproduction
in anymedium, provided the original work is
properly cited.

© Society of Disaster Information All rights reserved.

ABSTRACT

Purpose: The purpose of this study is suggested to improve upon current existing methods of ammonia
chemical accident prevention and damage reduction. Method: Ammonia is one of the most common
toxic substances that causes frequent chemical accidents. And it was selected as leakage materials
according to statistics on chemical accident. Based on actual cases of chemical accidents, CARIS
modeling was used to compare the damage impact range of Ammonia and HCI and Cl. Also, find out
problems with the current systems. Result: As a result of find out the range of accident influence that
spreads to the surroundings when an ammonia chemical accident, it was longer than the range of
influence of hydrochloric acid and shorter than that of chlorine. In addition, it was found that when
chemical accident by ammonia, hydrochloric acid, or chlorine, there are apartments and schools, which
can have an effect. Conclusion: It is decided that it is necessary to determine whether or not chemical
accident prevention management plans and statistical investigations are submitted for workplaces
dealing with ammonia, and detailed guidelines and reviews are necessary. In addition, it is judged that it
is necessary to establish a DB for ammonia handling plants, and it is considered that information
sharing and joint inspection among related organizations should be pursued.
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Fig. 1. Chemical accident rate by substance
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Table 1. Operating condition

Classification Contents
Chemical Ammonia, HCI, CI
Storage mass 910kg
Temperature 35°C
Pressure 1.21Mpa
Volume 2170m’
Leak hole size 30mm

Table 2. Month average weather data of Umseong in 2019

Month T(°C) H(%o) WD WS(m/s)
1 -32 56 W 1.8
2 -0.3 58.9 W 1.9
3 53 59 SW 2.5
4 10.7 57 WSW 23
5 17.4 533 WNW 2.5
6 20.9 68.3 WNW 1.5
7 242 75.4 SW 1.5
8 25 76.5 SSW 1.7
9 20.1 80.3 W 1.5
10 13.2 78.1 WSW 1.7
11 5.8 76 WSW 1.9
12 0.2 75.8 W 1.2
Average 11.6 67.88 w 1.83
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Table 3. Risk assessment modeling result(CARIS)

Classification ERPG-1(Hot Zone) ERPG-2(Warm Zone) ERPG-3(Cold Zone)
Ammonia 169m 430m 1,386m
HCI 122m 383m 1,303m
Cl 216m 889m 1,884m

Fig. 2. Influence range of scenario(Ammonia)
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Fig. 3. Influence range of scenario(HCl)
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