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Abstract — The risks of the chemical facilities were estimated by the KS-RBI(Ver. 3.0) program supporting
the quantitative cause analysis, and reduction method for the risks of the facilities was investigated. As
a result, we could find that the risks of the facilities decrease with reducing the likelihood of failure (LOF)
affected by demage mechanism, inspection number and effectiveness of inspection, and with reducing the
consequence of failure (COF) affected by the ratings of the detection, isolation, and mitigation systems.
Furthermore, high risks of the facilities would be decreased by reduction of the LOF and the COF
simultaneously. Accordingly, the applied plant would be able to achieve the decrease of inspection and
labor costs because of the decrease of consequences and inspection intervals through the reduction of risks.

Key words : risk-based inspection (RBI), risk, chemical facilities, KS-RBI, likelihood of failure (LOF),
consequence of failure (COF), damage mechanism
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Fig. 1. Algorithm of KS-RBI Ver. 3.0 program.
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Fig. 2. Overview of equipment modification factor.
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Table 1. Equipment numbers of the applied plant.
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Fig. 3. Procedure of KS-RBI Ver. 3.0 program.
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Table 2. System rating of inventory group.

No. Inventory | Detection | Isolation | Mitigation
group system system system
1 INV-11 A B B
2 INV-12 A C B
3 INV-13 A B B
4 INV-14 A B B
5 INV-15 A B B
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Fig. 4. Risk distributions of equipments in the H plant.
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Fig. 5. Risk distributions of pipes and static facilities.
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Fig. 7. Risk distributions of pipes in case of no external
corrosion.
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Fig. 9. Risk distributions of pipes at corrosion rate = 1 mpy.
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Table 3. Consequence areas for change of isolation system rating.

. . Isolation system rating(C) | Isolation system rating(A)
Equipment Risk - -

Item no. COF Damage Fatality Damage Fatality

type category A A A

area (ft?) area (ft°) area (ft°) area (ft)
400-1-P-4256-F1 Pipe-1 B low 63 157 47 119
400-2-P-4274-F1 Pipe-2 C medium 358 857 270 650
400-3-P-4252-F1 Pipe-4 D medium-high 2373 6523 1909 5217
400-4-P-4250-A1 Pipe-4 D ” 1305 3556 1055 2854
V-156 Tank E ” 37241 110908 30265 89367
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Table 4. Consequence areas for various release scenarios.

It Consequence Isolation system rating(C) Isolation system rating(A)
em no.
area(ft’) Small | Medium | Large | Rupture | Small | Medium | Large | Rupture
Damage 28 417 21 314
400-1-P-4256-F1
Fatality 71 1,018 54 772
Damage 32 480 1,867 24 362 1,409
400-2-P-4274-F1
Fatality 82 1,169 4,422 62 887 3,355
Damage 54 822 45,484 41 620 36,974
400-3-P-4252-F1
Fatality 138 1,980 127,541 105 1,502 102,789
Damage 15 231 27,089 12 174 22,021
400-4-P-4250-A1 -
Fatality 40 571 74,337 30 433 59,910
V156 Damage 17 253 | 28,926 | 212,941 13 191 | 23,515 | 173,103
Fatality 44 623 | 79,598 | 636,781 33 473 | 64,150 | 513,199
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