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Fig. 1. Safety integrity level correlation with availability and risk reduction factor.
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Fig. 2. Procedure of the SIS evaluation method based on reliability analysis
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kAl 1 : System Description
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@4 2 : Hazard Evaluation
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Fig. 3. Line Diagram of Continuous Stirred Tank Reactor.
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Table 1. Minimum cut sets before installed relief valve.

1 9.93E-03 48.17 CCF valve

2 5.00E-03 24.25 CCF TC
3 2.50E-03 12.10 VLU
4 2.34E-03 11.35 Valve 1 Valve 2
5 1.00E-03 4.85 Inst. Air
6 2.93E-10 0 TC 1 TC 2
7 2.93E-10 0 TC 1 TC 3
8 2.93E-10 0 TC 2 TC 3
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7 3 : SIL Determination
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@A 4 : Reliability Analysis
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Table 2. Importance for basic event.

1 CCF valve 4.82E-01 1.91E+00 4. 85E+00
2 CCF TC 242E-01 1.31E+00 4 85E+00
3 VLU 1.21E-01 1.13E+00 4 85E+00
4 Valve 1 1.13E-01 1.13E+00 3.19E+00
5 Valve 2 1.13E-01 1.13E+00 3.19E+00
6 Inst. Air 4.85E-02 1.05E+00 4.85E+00
7 TC 1 2.84E-08 1.00E+00 1.00E+00
8 TC 2 2.84E-08 1.00E+00 1.00E+00

24 5 : System Retrofit

A 40M AAE ANE B4ARZFE CCF valveo] tig RDFe} RIFE #4354
B3 RDFE 1910|9 RIFE 4852 vielytl. CCF TCel| tidt RDF$} RIF= ZHzh 1313
4852 BAE gt CCF valve®} CCF TCe RDF$} RIFE Bl wdte] EA3 Ay ukg7)
AR relief valvest Z-& QHAAXE AXFozA AAAALY wAZEo] FAAFTHE
A& /FY F Ik

Table 3& ¥Hg7] AHd relief valveE HX|3 &
Hbe- 7o) relief valveE X & o) CCF 182 A
ZF AL Aoz BMHUTH



Table 3. Minimum cut sets after installed relief valve.

1 9.59E-05 25.01 Relief valve TC 1 TC 2
2 9.59E-05 25.01 Relief valve TC 1 TC 3
3 9.59E-05 25.01 Relief valve TC 2 TC 3
4 5.15E-05 13.42 CCF valve Relief valve

5 2.59E-05 6.76 CCF TC Relief valve

6 1.29E-05 3.37 Relief valve VLU

7 1.21E-05 3.16 Relief valve Valve 1 Valve 2
8 5.18E-06 1.35 Inst. Air Relief valve

Al 6 : SIL Re-evaluation
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