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Abstract - This study is to estimate the possibility of accident in chemical plants from
the analysis of system component which affects the occurrence of top event. Among the
various risk assessment techniques, the Fault Tree Analysis which approaches deductively
on the route of accident development was used in this study. By gate-by-gate method and
minimal cut set, the qualitative and quantitative risk assessment for hazards in plants was
performed. The probability of occurrence and frequency of top event was calculated from
failure or reliability data of system components at stage of the quantitative risk assessment.
In conclusion, the probability of accident was estimated according to logic pattern based on
the Fault Tree Analysis. And the failure path which mostly influences on the occurrence of

top event was found from Importance Analysis.
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Fig. 1. Line diagram of anhydrous ammonia storage system.
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Table 1. Minimal cut set for ammonia storage
tank system

MCS )
Basic event set
No.
1 B1
2 B2
3 B3
4 B5
5 B6e B14
6 B6eB15
7 B6e B16
8 B5e B3eBI10
9 B5e B3e Bl1
10 B5eB3eB18
11 B5e Bge BI19
12 B6eBl12e B13
13 B7eB9eB17e B20
14 B7eB9eBl17eB21
AAHA <E4F2E minimal cut  set

MCS)e2 g3t M| B B 154 2o
Hetd = Aok & 19494 & iRl cut



Fig. 2. Fault tree for anhydrous ammonia storage tank.
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Table 2. Failure datas of basic events for
fault tree [2,31

Proba. or Frequency of Basic Event

Bl External events @ 2.1E-5/yr

Pipeline corrosion @ 1.0E-3/yr

Faulty of pipeline : 1.0E-3/yr

Pipeline break due to external event

: 1.OE-3/yr

Failure of relief valve : 1.0E-3

Unloading frenquency : 30/yr

External fire causes RV to hft : 1.0

Failure of, ignoring PI : 1.0E-3/yr

B9 Ignition probability(ass.) : 0.5

B10 valves closed @ 1.0E-4

Bl11 temp. of inlet hotter than normal
condition : 1.0E-3

B12 Insuff. volume in tank : 1.0E-2

B13 Failure of, ignoring LI : 1.0E-2

B14 Faulty of hose : 1.0E-4

B15 Miss contact hose : 1.0E-5

B16 Operator careless working : 1.0E-5

B17 Flammable liq. pool spread to tank
¢ 20E-5

B18 External thermal heat : 1.0E-5

B19 Failure of refrigenerator : 1.0E-2

B20 Flammable lig. spillage not noticed :

B21 No action possible to stop spillage :

B2
B3
B4

B5
B6
B7
B8

0.1
0.2

KIGAS Vol.1, No.1, December, 1997



FTAE ol 4% #333de A8 37t % &4 8

Table 3. Frequency of the cut sets

MCS - F of cut set .FCut set
per year importance

MCS 1 21 x 107 0.25
MCS 2 1.0 x 1073 11.82
MCS 3 1.0 x 107 11.82
MCS 4 | 20 x 107 0.24
MCS 5 | 3.0 x 107° 35.46
MCS 6 30 x 107 3.55
MCS 7 1.0 x 10°* 1.18
MCS 8 1 x 10 -
MCS 9 1 x 107 -
MCS 10 1 x 108 -
MCS 11 1 x 1078 -
MCS 12 3 x 107 35.46
MCS 13 1 x 10 0.01
MCS 14 2 x 107 0.24
Top event frequency = 2 Ci

= 846 X 107 per year
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