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Application of Risk Based-Inspection for the Safety Improvement
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Abstract — As a way of improving the safety of the facilities, the risk based-inspection (RBI) was executed
for the chemical facilities by using K-RBI program, which has been developed based on the API-581 based
resource document (BRD). As the result of the evaluation, we found the level of the process safety
management (PSM) for the applied plant, quantitative risk of the applied process, risk of static facilities
and pipes, and the damage mechanism of the facilities. Thus, we could suggest a proper inspection frequency
using the calculated risk of the process and the status of the facilities. The applied plant achieved a reduced
inspection cost by an extension of the inspection frequency, improved productivity, improved reliability of
the facilities, and a computerized history management.

Key words : Risk based-inspection (RBI), Safety, Chemical facilities, API-581, Inspection frequency,
PSM, Damage mechanism
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Fig. 2. Overview of equipment modification factor.

I < Risk
Process Risk Equipment Risk
e
Likelihood Oamage Health =
Category Catagory Categiory
A 4 v v L 4
amage > Health™> Likelihood Flammable Toxic Environmental l Business
Analysis Consequence Consequence Consequence Interruption
v
TMSF Damage Area / Toxic H Clean up |r Loss l
Fatality Area Area Cost Cost
I | J
Risk Matrix
Risk Matrix
Fig. 1. Algorithm of K-RBI program.
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Fig. 3. Module of K-RBI program.
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Fig. 4. Procedure of K-RBI program.
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Fig. 5. Flowchart of K-RBI procedure.
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Table 1. Number of equipment in the K plant.

Facilities Equipments Number [ Division No.
Total 14 35
) Reactor 2
fascti?it:;:es Heat Exchanger | 8(29) 35
Tank 2
Filter 2
Pipes Pipe 85 85
Total 99 120
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Fig. 6. Example of systemization for K plant by K-RBL
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Fig. 7. Evaluation of process safety management.
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Fig. 8. Analysis of process risk.
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Fig. 9. Risk distributions of equipments in the K plant.
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Fig. 11. Analysis of damage mechanism.
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Table 2. Inspection frequencies of the facilities suggested by K-RBI program.
Inspection frequency(yr) 1 2 3 4 5 6 Total
Static facilities 1 0 0 4 6 20 4 35
Pipes 10 6 4 6 13 29 17 85
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Fig. 12. Distributions of the suggested inspection frequencies of the facilities.
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