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Abstract : An off-site consequence analysis is used to calculate the risks when hazardous chemicals that is being used on-site has
been exposed off-site; the biggest factor that impacts the risk is the risks of accident scenarios. This study seeks to calculae risks
according to accident scenarios by applying OGP/LOPA risk calculating methods for similar facilities, calculate risk reduction ratio
by inspecting applicable IPL for incidents, and propose an appropriate risk standard for different risk calculating methods.
Considering al applicable IPL when estimating the safety improvement of accident scenarios, the risk of OGP is 8.05E-04 and
the risk of LOPA is 1.00E-04, According to the case of IPL, the risk is 1.34E-02. The optimal risk level for accident scenarios
using LOPA was 107%, but the appropriate risk criteria for accident scenarios in foreign similar studies were 10°~10* the risk of
a scenario can be determined at an unacceptable level. When OGP is applied, it is analyzed as acceptable level, but in case of
applying LOPA, all applicable IPL should be applied in order to satisfy the acceptable risk level. Compared to OGP, the risk is high
when LOPA is applied. Therefore, the acceptable risk level should be set differently for each risk method.
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Table 1. Components of off-site consequence analysis

Component Details

—_

. General information and business overview handling
facilities
2. List of chemical hazard information
Basic 3. Handling facilities and specification list
information 4, The process information, operating procedures and
assessment Instructions

5. Information handling facilities located
6. Surrounding location information
7. Weather information
1. Process hazard analysis
Off-site 2. Accident scenario selection
assessment 3, Surrounding business impact assessment
information 4, Risk analysis
5, Ensuring the safety measures
Other legal

relations and 1, Other legal relations and information
information
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Table 2. RMP program levels and requirment

Program level Description

Requirements

Requirements apply to processes where a worst case release,
as determined by the hazard assessment, is not expected to
reach public receptors; no accidental release has occurred
in the last five years that caused specified offsite impacts; and

e Conduct an offsite consequence analysis that evaluates worst-
case accidental release scenario(s);

e Document the five-year history of certain accidental releases of
regulated substances from covered processes

e Coordinate response plans with local emergency planning and
response agencies; and

® Revise, update, and submit the RMP at least every five years,

Program 1 - .
rogr the facility has coordinated emergency response procedures
with the local planning and response organizations, The most
likely processes for this program level are those at remotely
located facilities and/or those using listed flammable chemicals.
Requirement ly t that do not meet
Program 2 equirements apply to processes that do not mee

the eligibility requirements of Program 1 or 3,

e Conduct an offsite consequence analysis that evaluates worst-
case accidental release scenario(s);

* Document the five-year history of certain accidental releases of
regulated substances from covered processes

e Coordinate response plans with local emergency planning and
response agencies; and

® Revise, update, and submit the RMP at least every five years,

o Evaluate alternative accident release scenarios and establish

* An integrated prevention program for managing risk

e Provisions for responding to emergencies; and

® An overall management system supervising the implementation
of these program elements,

Requirements apply to processes not eligible for Program 1, and
which are in certain specified industrial categories or are already
Program 3 subject to the OSHA Process Safety Management (PSM)
standard, These generally include higher-risk, complex
chemical processing and petroleum refining operations,

e Conduct an offsite consequence analysis that evaluates worst-
case accidental release scenario(s);

e Document the five-year history of certain accidental releases of
regulated substances from covered processes

e Coordinate response plans with local emergency planning and
response agencies; and

® Revise, update, and submit the RMP at least every five years,

¢ Evaluate alternative accident release scenarios and establish

® An integrated prevention program for managing risk

e Provisions for responding to emergencies; and

e An overall management system supervising the implementation
of these program elements,
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Table 3. OGP data

OGP data

—

. Steel process pipes 9. Compressor : Centrifugal
2. Flange 10, Compressor : Reciprocating

3 Manual valve 11. Heat exchanger : Shell & tube, shell

side HC
4. Actuated valve 12, :Z? Heéchanger : Shell & tube, tube
5. Instrument connections 13, Heat exchanger : Plate
6. Process vessels 14, Heat exchanger : Air-cooled
7. Pump : Centrifugal 15, Fliter
8. Pump : Reciprocating 16, Pig traps
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Table 4. Facilities of accident scenario

Storage facilities Manufacturing facilities

- Reactor : 2EA

- Condenser : 1TEA

- Receiver tank : 1EA

- Mixer : 2EA

- Stripper : 1EA

- High pressure vessel : 1EA

- Storage tank (outside) : 1EA
- Storage tank (inside) : TEA
- Storage tank (underground) : 1EA
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Fig. 1. Evaluation results of initiating event of the storage tank (outside).
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Table 5. Quantity of evaluation results of initiating event

Equipment

Table 7. Risk calculation results of the accident scenario by
LOPA in storage tank (outside)

Acoideht Equip- LOPA .
?;Sirl?:g;) ent Initiating event Iﬁl;glg Q;tayn— Risk
Manual _ )
valve
Steel  Piping rupture/100m 100E-05 1  1,00E-05
Storage pipe Piping leak/100m ~ 100E-03 1 1,00E-03
o e AT g 1 1o0e
Pump Pump seal filure 100E-01 5 500E-01
Flange Gasket/pcking bowout 1.00E-02 112 1 12E+00
Etc Small external fire  100E-01 1 1,00E-01
Total 1.72E+00

Accident
scenario facilties Manual Stleel Process Pump Flange Instrumgnt
valve pipe vessel connection
outside 54 20 1 5 58
Storage inside 4 20 1 1 12
tank _
under: 4 20 ] | s
ground
2 20 1 5
Reactor
4 20 2 11
Condenser 1 20 1 2
Receive tank 2 20 1 q
5 20 1 1 14
Mixer
2 20 1 6
Stripper 7 20 1 1 10
High pressure 31 20 1 31

vessel

Table 8. Risk calculation results of the accident scenario
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Division OGP LOPA
Storage tank (outside) 219E-03  1.72E+00
Storage .
e Storage tank (inside) 598E-04  3.62E-01
facilities
Storage tank (underground)  5.70E-04 2 92E-01
Reactor-1 114E-03  1.72E-01
Reactor-2 185E-03 2 53E-01
Condenser 2 53E-04 1.32E-01
Mf‘”?*fac‘ Receiver tank 254E-04  132E-01
uring ;
facilities Mixer-1 6.11E-04  3.92E-01
Mixer-2 2 74E-04 2 82E-01
Stripper 6.04E-04  3,72E-01
High pressure vessel 516E-04 7 21E-O1
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Table 6. Risk calculation results of the accident scenario by OGP in storage tank (outside)

Accident scenario

OGP

o Equipment

facilities Initiating event Likelhood Quantity — Risk
Manual valve Manual valve (2") full release (/yr) hole 3 to 10 mm 4 90E-06 54 2 B65E-04
Steel pipe  Steel pipe (2") full release (/yr meter) hole 3 to 10 mm 7 00E-06 20 1.40E-04
St(ogjgs? dt:)nk Process vessel Process vessel (50 to 150 mm connections) full release (/yr) hole 3to 10 mm 1 00E-04 1 1.00E-04
Pump Pump centrifugal (50 to 150 mm inlet) full release (/yr) hole 3 to 10 mm 2 90E-04 5 1.45E-03
Flange Flange (2") full release (/yr) hole 3 to 10 mm 4.00E-06 58 2 .32E-04
Total 2.19E-03
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Table 9. Results of IPL application

Table 10. Risk reduction results of the accident scenario
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100 m 3 el
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A-2 Relief valve/rupture disc 1.0E-02
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vessel tank failure drainage system
P-38 Open vent with no valve 1 0E-02
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Pump . drainage system
failure
A Pump emerggncy 1 0E-02
control device
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Underground
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Flange packing
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emergency shutoff valve -
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Etc. Small ‘ Ad F|>I<eq fire extin- 1 0E-01
external fire guishing system
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