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Abstract

A wide spectrum of risk assessments including qualitative and quantitative approaches and
the analyses of its consequence were performed for an environmentally sensitive object such as
incineration facility. To find out the major risk concerns, HAZOP(Hazard and Operability) were
performed. Then, the frequency of hazardous gas release scenarios was calculated. Finally
consequence analyses were performed for the gas release scenarios. On the basis of analyses
through evaluation, a more innovative way for making a better control system or the
enhancement of operation procedure was given. The results from these analyses would act as a
substantial benefits for the incineration facility operator, and giving some measured

information for the neighbors and the people involved.

Key words : Risk Assessment, HAZOP(Hazard and Operability), Consequence Analysis
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Fig. 1. Procedures of HAZOP Study.
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Table 1. Severity(="S”) categories.

Category Severity
A Loss of life or Very large financial loss
B Severe injury or large financial loss
C Loss time injury or moderate financial loss
D First aid injury or small financial loss

Table 2. Likelihood(="L") categories.

Category Severity

I Likely; may occur as often as once in an
operating year in any similar plant

May occur; frequency between once a year and
I once in 10 operating years or at least once in 10
similar plants operated for 1 year

Not likely; frequency between once in 10 years
m and once in 30 operating years or at least once
in 30 similar plants operated for 1 year

Very unlikely; frequency of less than once in
v 30 year or less than once a year in 30 similar
plants operated for 1 year

\Y Not probable

Table 3. Risk Ranking matrix.

S L1 1l I v \4

A 1 1 2 3 4

B 1 2 3 3 5

C 2 3 3 4 5

D 3 4 4 5 5

E 5 5 5 5 5
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Fig. 2. Fault Tree for the Incineration Facility (Portion).
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Table 4. Sensitivity analysis result for operational error.
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. Gas release frequency L.
Event Adjusted frequency Gas release frequency . Variation(%)
(Adjusted)
Failure of operator action|  1.00E-01 (10 times) 1.262E-01 24852% (1)
for shutdown procedure 1.00E-03 (0.1 times) 3 621E02 2.721E-02 24.86% (| )
Operator fails to respond | 1.00E-00 (10 times) ’ 1.606E-01 34353% (1)
to hazardous gas release 1.00E-02 (0.1 times) 2.377E-02 3436%( |)
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Table 5. Sensitivity analysis result for the facility.

Gas release fr
Event Adjusted frequency Gas release frequency s eas.e ey Variation(%)
(Adjusted)
Failure of control action .
1.00E-03 (0.1 times) 2.721E-02 24.86% (])
for shutdown process
Indicator(AI802A) .
. o 8.64E-04 (0.1 times) 3.621E-02 3.406E-02 445% ()
fails to indicate true value
Valve(SOV1402) .
. 347E-04 (0.1 times) 3.548E-02 201% ()
fails to close
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Table 6. Uncertainty analysis result for the facility.

5% 1.581E-2
50% 3.225E-2
Mean 3.646E-2
95% 7.146E-2
Variance 3.712E-4
Error Factor 2216

Point 3.621E-2
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Fig. 3. Probability density function for the frequency of
hazardous gas release.
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