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1. Risk assessment without considering the seismic event & domino effect

2. ldentification of reference scenarios for a Peak Ground Acceleration(PGA)
3. Estimation of accident frequency for a given PGA

4. Frequency calculation for each combination

5. FN curve compared with calculation consequence for each combination

Table 1. flow-chart of the procedure for risk assessment of domino accident by seismic event
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Tank Material Quantity Rupture

# (i) (tons) Frequency /year

1~9  Propane 645 1.00E-6

10 Butane 1,116 1.00E-6

11 Butane 2,232 1.00E-6
Fig 1. Arrangement of 11 vessels Table 2. Storage material & capacity of tank
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Fig 2. FN curve
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scenario target Probit equation Dose, D
Seismic event Atmosph. Storage unanch Y=-0.833+1.25In(D) PGA
Seismic event Atmosph. Storage anched Y=-2.43+1.54In(D) PGA
Seismic event Pressurized Storage, any Y=5.146+0.884In(D) PGA

Table 3. Probit equation for equipment seismic fragility (Cozzani Valerio 2006)
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1st Domino effect
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Fig 4. Sequence of domino effect by 1st tank
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i 1 2 3 4 5 6 7 8 9 10 1

2
Di:Z(EjRij)X[AEPk(PC)i] 0.72 | 1.06 | 0.72 | 1.03 | 1.03 | 0.99 | 0.99 | 0.63 | 0.63 | 0.68 | 0.68

table_4. Domino effect frequency of tank due to seismic event (E-06/year)
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Fig 5. Comparing FN curve
Red line: Maximum Risk Criteria / Sky blue line: Minimum Risk Criteria
Blue line: neither seismic nor domino effect considered

Green line: seismic considered, domino effect not considered

Yellow line: both seismic and domino effect considered
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