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Abstract - We researched the way to minimize the damage when the chlorine-leak accident take place in a
purification plant. Since the level of risk based on the Off-site Risk Assessment(ORA) is a combination of pro-
portional to the number of residents in the damaged area and frequency of accidents, we suggested the adequate
conditions to reduce the number of residents in the damaged area by means of the operating temperature of a
handling facility, installation of a emergency shut-off valve, and the analysis of the variation of the damaging
range in accordance with the type of enclosure. The coverage of damage was calculated by the "'KORA (Korea
Off-site Risk Assessment Supporting Tool) program. The research shows that the lower operating temperature
gets, the more emergency shut-off valve being installed and the higher enclosure level of facility becomes, the
extent of damage gets decreased. The decreasing rate of worst case was 17.6%, 71%, 34.5% respectively, the
decreasing rate of alternative case was 31.6%, 69.0%, 34.8% respectively.
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Table 1. The number of water purification plant

in korea[9]

Region t?)ltl:l Region :::1
Seoul-si 6 Gyeonggi-do 42
Busan-si 4 Gangwon-do 80
Daegu-si 5 Chungcheongbuk-do 24
Incheon-si 7 Chungcheongnam-do 11
Gwangju-si 4 Jeollabuk-do 19
Daejeon-si 3 Jeollanam-do 87
Ulsan-si 3 Gyeongsangbuk-do 93
Sejoung-si 1 Gyeongsangnam-do 53
K-water 37 Jeju Island 20
Total 499
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Input Values Table 3. Mitigation rate according to Enclosure
Parameters Alternative type of Building
Worst case
case
Mitigation Rate
Wind speed(m/s) 1.5 3 Building Type Vaoor
Gas P
Atmospheric stability class F(stable) D(neutral) (Liquid pool)
Air temperature(C) 25 25 Indoor 45% 90%
Humidity(%) 50 50 Enclosure 70% 9%
Ground Roughness Urban Urban Containment 83% 99.9%
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Table 4. Change of consequence distance accor-
ding to temperature and pressure dec-

reasing
Temper| Evapo Consequence Distance
a(t%x;e r“tltl(o; ) Worst | Decreasing | Alternative | Decreasing
ratet7 case(m) | rate(%) case(m) rate(%)
35 25 1,401 0 748 0
30 23 1,322 5.6 660 11.8
25 21 1,230 12.2 581 223
20 19 1,155 17.6 512 31.6
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Fig. 2. Scheme of chlorine supply system with
shout-off Valve on each bombe.
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Table 5. Increasement of Consequence distance ac-
cording to adding Bombe from 1 to 6

Total Worst case
No. of Release:
Bombe atsks ) Release Consequence
amount(kg rate(kg/sec) Distance(m)
6 6,000 10.0 4,257
5 5,000 83 3,743
4 4,000 6.7 3,205
3 3,000 5.0 2,629
2 2,000 33 2,006
1 1,000 1.7 1,230

Table 6. Consequence distance at each accident
scenario of case 1,2

g(:nbo: Worst | Decreasing | Alternative | Decreasing
(Hole Size) case(m) rate(%) case(m) rate(%)
6(25mm) 4,257 0 593 0
1(10mm) 1,230 71.0 184 69.0
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