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Abstract : The recent surge in the production and handling of hazardous materials in
Korea necessitates developing and implementing robust emergency response plans.
These plans are crucial in safeguarding the well-being of workers and residents in the
event of an incident. The consequence analysis methodology outlined in the KOSHA

guidelines provides a foundation for designing emergency response plans in the event
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of chemical accidents. However, the consequence analysis is evaluated based on
assumed accident cases or worst-case scenarios. Consequently, the emergency
response plan based on the consequence analysis may overestimate the damage area,

complicating rescue efforts and unnecessarily increasing costs. More information and
parameters become available after an accident, enabling more accurate consequence
analysis. This implies that the results of consequence analysis based on this detailed
information provide more realistic results than those based on assumed accidents.
This study attempts to optimize the resource allocation and cost-effectiveness of
emergency response plans for chemical accidents. Existing procedures and manuals
are revised to elucidate the proposed model and conduct real-time consequence
analysis. The existing emergency response plan is compared to verify the proposed
model's efficacy. The obtained results indicate that the proposed model can exhibit

better performance.
Copyright@2024 by The Korean Society

of Safety All right reserved.
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2. Consequence Analysis
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Risk identification

;

Leak model

;

Dispersion model

;

Consequence analysis

Fig. 1. Step of consequence analysis,
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Table 1. The specifications of a benzene tank

Classification Data
Name of content Benzene
Diameter 2743 m
Storage amount 5,932.82 kg
Dike area 6,400 m’
Max pipe diameter 12 inch
Temperature 40°C
Pressure Atmospheric pressure
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Table 2, Worst/alternative case scenarioes in S company

Variable Worst case  Alterative case
Wind direction N N
Wind speed (nvs) 1.5 3
Temperature (°C) 40 25
Weather
Condition Pressure (atm)
Humidity (%) 50 50
Atomospheric
stability (A~D) F D
Leak hole size (in) 12 24
Scenario
Leak duration (s) 600 (total) 1,200
Leak amount (kg) 5,932,82 45,4162
ERPGl 14,420 3,593
Damage impact
distance(m) ERPG2 5,532 1,563
ERPG3 1,345 447
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Step 1. immediately after the
accident
After acquiring weather
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worst case
(storage amount/hole size/leak
duration time)

Using CA result
(leak amount/dispersion range)
for emergency response
(resident publicity)

Risk and/or Hazard
Acceptance

Initial action, acquirement of
addition information

Using revised CA result
(leak amount/dispersion range)
for emergency response

Step 2. After initial action
CA considering leak hole size,
actual storage amount

Acquirement of addition

dul'atlon time ? information

¢ Yes

Step 3. In action
CA considering P
leak duration time

Continuous

update for

information

Using revised CA result
(leak amount/dispersion range)
for emergency response

Fig. 3. A proposed emergency response model in this study.
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Fig. 4. The ERPG-2 distances on the worst/the alternative
accidents,
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Table 3. A strategy for collecting accident information

Information |Collecting time Collecting method
ORNORNE)
Accident 0 Confirmation through initial report by
time field operator
Actual Acquiring after confirming field operation
storage O 0 information such as local level
amount gauge/DCS  graphic
Arriving at the accident site and visually
Leak hole checking the accident point (However, if
. O 0 S .
size the leak point is an underground area, it
can be checked after additional work)
Calculation of time until the initial action
Leak duration o o is completed (plugging the leak point or
time completing the transfer of the remaining
stored material)
Calculation of tank level change until
Leak amount O O | initial response is completed or using
result of CA program
Dispersion .
range (OINe Using result of CA program

* Note : (D Immediately after the accident, @ After initial actions, @ In actions
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Table 4, Results of CA on the first step (Immediately after the
accident)

. Step 1.
Variable (E)Nrgfsimg;zg) immediately after
the accident
Wind direction N N
Wind speed (mv/s) 1.5 5.8
Temperature (°C) 40 54
Weather e (
Condition Pressure (atm) - =
Humidity (%) 50 12
Atmospheric stability
(AD) F D
Leak hole size (inch) 12 12
Actual storage
Scenario amount (kg) 5,932,82(max) | 5,932,82(max)
Leak duration time (s) | 10 1€k with 1,200
Leak amount (kg) 5,932,828 1,083,097
Damage ERPG1 (50 ppm) 14,420 3,035
impact
distance ERPG2 (150 ppm) 5,532 1,344
(m) ERPG3 (1,000 ppm) 1,345 393

* The information on a gray column is achieved at this step.
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Table 5. Result of CA on the second step (After initial actions)

Variable Step 2. After initial actions
Wind direction N
Wind speed (1v/s) 5.8
O
Weather Temperature (°C) 54
Condition Pressure (atm) -
Humidity (%) 12
Atmospheric stability D
(A~D)
Leak hole size (inch) 5 ‘ 2.4 ‘ 2 ‘ 1
Scenario | Actual storage 4,746,262
amount (kg)
Leak duration time (s) 1,200
Leak amount(kg) 175,005 | 40,612 | 28,222 | 7,063
Damage ERPG1 (50 ppm) 3,035 | 2405 | 1,833 | 708
impact
distance ERPG2 (150 ppm) 1,344 | 1,091 854 359
(m) ERPG3 (1,000 ppm) 393 329 266 122

* The information on a gray column is achieved at this step.
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Table 6. Result of CA on the third step (In actions)

Variable Step 3. In actions
Wind direction N
Wind speed (mv/s) 5.8
Weather Temperature (°C) 54
Condition Pressure (atm)
Humidity (%) 12
Atmospheric stability (A~D) D
Leak hole size (inch) 1
Scenario Actual storage amount (kg) 4,746,262
Leak duration time (s) 1,200
Leak amount(kg) 7,063
Damage ERPG1 (50 ppm) 708
(;ggife ERPG2 (150 ppm) 359
(m) ERPG3 (1,000 ppm) 122

* The information on a gray column is achieved at this step.
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Table 7. Result of CA for the decrease of leak duration

Variable Decrease of leak duration
Wind direction N
Wind speed (nvs) 5.8
Temperature (° 54
Weather e 9
Condition Pressure (atm)
Humidity (%) 12
Atmospheric stability D
(A~D)
Leak hole size (in) 1
Scenario Actual storage 4746262
amount (kg)
Leak duration time (s) 1200s 900s 600s
Leak amount (kg) 7,063 5,298 3,532
Damage ERPG1 (50ppm) 708 590 458
impact
distance ERPG2 (150ppm) 359 303 239
(m) ERPG3 (1000ppm) 122 105 84

* The information on a gray column is achieved at this step.
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