KIGAS Vol. 21, No. 3, pp 46~52, 2017 https://doi.org/10.7842/kigas.2017.21.3.46

v (Journal of the Korean Institute of Gas)
N EdEIIE 0|3 setEE 254 =0] &st o+

Susto|sha B she g%
(20173 42 9Y A< 20179 6€ 17¢ 54, 2017 62 18 AH)

A Study on Transportation Route of Chemicals using
Quantitative Risk Assessment

"Y oon Sup Byun
Department of Environmental & Chemical Industry, Ulsan College, Ulsan 44610, Korea
(Received April 9, 2017; Revised June 17, 2017; Accepted June 18, 2017)

2 ¢

Hor2d £ A0 DEADE AT 2 FEAT DAL A P A AW E
AR I8 E0 o84 242l A4 &AL, o) F 515) 424 o AR50 5
£ oS Ed AF AN A S E Y TR BT AP A $3H A APABPE S AL L,
o % sere A 25340l A 39l 5 Aol M AT G LR A5 4 5 AAE A
SN BT FEE ASHYIL AFE 0l 8] AN VB SFT A WAV F A Gaks
ATl e 2 AR A ST 1A% A YRS v 02 AR 481 L ETE A
ol 714 A G eAARE AN AT,

Abstract - During the transportation of chemicals, quantitative risk assessment for chemical leakage acci-
dents caused by traffic accidents was carried out and the appropriateness of chemical transportation route was
evaluated. The quantitative risk assessment method applied to the chemical leakage accidents that may occur
in the chemical handling equipments installed in the workplace was presented and applied to the chemical
transportation. By analyzing the number of traffic accidents in transportation vehicles, the probability of chem-
ical leakage accidents during chemical transportation was predicted and applied to the quantitative risk assess-
ment of chlorine gas leakage accidents that may occur when transporting liquified chlorine bombe using
vehicles. As a result, the most appropriate route of transporting the liquefied chlorine bombe was suggested on
the basis of risk.
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Fig. 1. Results of outside risk assessment.

Table 1. Properties of chlorine

Field Description
CAS NO. 7782-50-5
Boiling Point(C) -34.05
Critical Temperature(C) 144
Critical Pressure(MPa) 7.7
Gas Density 2.5(ait=1)
ERPG-1(ppm) 1
ERPG-2(ppm) 3
ERPG-3(ppm) 20
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Table 2. Specifications of Bombe

Field 100 kg 1,000 kg
Volume( 1) 84 800
Weight(kg) 100 1,000
Internal Diameter(mm) 353 766

Length(mm) 1,147 2,125
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Table 3. Number of traffic accidents and
driving distance per year by type

of vehicle
Field No. of traffic accidents| Driving distance(km)
Car 3,444 5,043,314,000
Bus 272 382,177,000
Truck 534 1,146,715,000
Special Car 31 123,104,000
Total 4,281 6,695,310,000

Table 4. Driving hours per year by type of
vehicle

Total(hour) Car Bus Truck | Special Car

111,589,000 | 84,055,000 | 6,370,000 | 19,112,000 | 2,052,000

Table 5. Number of traffic accidents per year
by type of vehicle

Unit Total Car Bus Truck Other

No./hour | 4.6x10° | 4.1x10° | 4.3x10° | 2.8x10° | 1.5x10°*

No.jyear | 4.0x10" | 3.5x10" | 3.8x10" | 2.4x10" 13
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Fig. 2. Transportation route of chlorine bombe.
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Table 6. Vapor pressure of chlorine according
to temperature

Temperature(C) | -34.5 | -10 0 10 20 30

Vapor
Pressure(MPa) 0.1 | 026|037 | 050 | 0.68 | 0.88
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Table 7. Risk by interchange

Field Ulsan IC Munsu IC | Cheongnyang IC
Risk 1,790 89 541
A2, A= 5 B IC ARlE, 9= 2 A%
IC 57 =0l 1’415& APEE d=53 23 Table 7
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