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ABSTRACT

Objectives: All enterprises intending to install and operate hazardous chemical handling facilities should prepare
an off-site risk assessment (ORA) report that evaluates the impact of potential chemical accidents on the
surrounding environment and population. This study was conducted to introduce the process of development and
the functioning of the Korea Off-site Risk Assessment support tool (KORA) developed by the National Institute
of Chemical Safety and to suggest manners to increase its utilization. Additionally, this article provided an
overview of KORA.

Methods: In order to identify problems with and refinements for KORA, the required items for each phase of
KORA were derived by analyzing the Chemical Control Act and related administrative regulations.

Results: The functions of KORA made receptor-considered assessment of chemical accidents possible, but
several limitations were found in particular phases, such as the analysis of impact range, consideration of
sensitive receptors, and assessment of environmental receptors.

Conclusion: In this study, we suggested manners to increase the utilization of KORA. It is anticipated that the
further research suggested in the study could contribute to the stabilization of the KORA system.

Keywords: Off-site risk assessment system, Chemical Control Act, chemical accidents, Korea off-site
risk assessment supporting tool
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RECEPTOR INFORMATION IMPACT RANGE &

~

Geographical information

= VWORLD

- The national geographical
information from the Ministry of

-— KORA —
Population data -

= SGIS

- The regional population data
from the Korean Statistical
Information Service (KOSIS)

ACCIDENT SCENARIOS

= Toxicity
= Fire/explosion
- Vapor cloud explosion (VCE)

- Boiling liquid expanding vapor explosion(BLEVE)

- Pool fire
- Jetfire

CALCULATED RISK

Risk level of Individual facilities

= Endpoint of impact range
Toxic concentration : ERPG-2
Radiant heat : 5 kW/m2(40 sec)
Over pressure : 1 psi

FAILURE RATE DATABASE

<4 " LOPA (the Center of Chemical

Process Safety)
= OGP (International Association of
Oil & Gas Producers

CHEMICAL DATA

= DIPPR Version 801 database(2015)
- 2099 compounds
- 49 thermo-physical properties

Fig. 1. The calculation procedure of impact range and risk level of hazardous chemical handling facilities using the Korea
Off-site Risk Assessment Supporting Tool (KORA) to support the preparation of off-site risk assessment reports.
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Table 1. Components of the off-site risk assessment report

* General information on the establishment and summary of hazardous
chemical-handling facilities
« List of chemicals, information on their hazard, etc.
) ) ) « List and specification of hazardous chemical-handling facilities
1. Basic assessment information . . . . .
* Process information, operation procedure, attention points
« Information on the location of the facilities
* Information on surrounding areas

* Weather information

* Process risk analysis
* Accident scenarios selection
II. Off=site assessment information  Assessment of effect on the surrounding area of the establishment
* Risk levels assessment
* Ensuring the safety measures

III. Information on relations with other acts « Information on relations with other acts

Table 2. Modelling assumptions for consequence assessment in Korea Off-site Risk Assessment Supporting Tool

(KORA)
Release scenario
Worst Alternative
Toxic concentration ERPG-2 etc.
Endpoint Thermal radiation 5 kW/m? (40s)
Explosive overpressure 1 psi
Wind speed 1.5 m/s
Weather Temperature 25°C average over a year
condition Humidity 50%
Atmospheric stability F (very stable) D (neutral)
Ground roughness (Topography) open country or urban
Temperature of released substance applied depending on the phase*process temperature
Release height at ground level appropriate conditions
Release amount and duration all releases for 10 min considering site-specific factors

*For liquids (other than gases liquefied by refrigeration), use the highest daily maximum temperature, based on data for the
previous a year, or at process temperature, whichever is higher. Assume gases liquefied by refrigeration at atmospheric pressure
are released at process temperature.
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consequence assessment in Korea Off-site Risk
Assessment supporting tool (KORA)

Physical properties Units
Molecular weight kg/kmol
Critical temperature K
Critical pressure Pa
Boiling point K
Melting point K
Heat of combustion Jkg
Saturated vapor pressure Pa
Latent heat of vaporization Jkg
Liquid density kg/m’
Liquid heat capacity Ji(kg'K)
Air heat capacity J/(kg'K)
Liquid viscosity kg/(m-sec)

Second virial coefficient -
Lower explosion limit
Upper explosion limit
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Table 4. List of liquid solutions available to consequence assessment in Korea Off-site Risk Assessment supporting tool

(KORA)
Hazardous chemicals CAS No. Content range (%) Reference
Hydrochloric acid 7647-01-0 20-42 JSIA®™
Ammonia solution 1336-21-6 >30 Green®™
Hydrofluoric acid 7664-39-3 37-70 Grayson®
Nitric acid 7697-37-2 69-99 Green™
Oleum 8014-95-7 4-65* Kapias®
Formaldehyde 50-00-0 34-38 CAMEO Chemicals®™
Toluene 108-88-3 <100 Raoult™
m-Xylene 108-38-3 <100 Raoult™
o0-Xylene 95-47-6 <100 Raoult®®
p-Xylene 106-42-3 <100 Raoult™
Phenol 108-95-2 <100 Raoult®®
Formic acid 64-18-6 <100 Raoult™
Sulfuric acid 7664-93-9 <100 De Dietrich®
Ethyl acetate 141-78-6 <100 Raoult*®
Hydrogen peroxide 7722-84-1 <100 EKA Chemical®™
Methanesulfonic acid 75-75-2 <100 Raoult™
Sodium hydroxide 1310-73-2 <100 OxyChem®®
Ethylene oxide 75-21-8 <100 Raoult™
*Values mean the compositions of sulfur trioxide in sulfuric acid.
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