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Abstract

Unavailability of safety system is heavily dependant on technical specification and
maintenance policy for the constituent components. The optimizations of technical specification
and maintenance policy (TS&M) based on reliability model have been recently studied to
increase plant availability and economical efficiency with plant safety goal satisfied. To
evaluate the effect of surveillance test interval (STI) and allowed outage time (AOT), which
is described in the technical specification, and maintenance and replacement periods, which is
main stem of maintenance policy, on the system unavailability, unavailability and cost models
for the safety injection system of SMART have been developed based on the fault tree
methodology in this study. A genetic algorithm, which has its benefit for finding global
optimized solution in the constrained discontinuous searching space, is applied to TS&M

optimization with the developed unavailability and cost models.
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To(hr) 2184 2920 2920 2190 4380 4380 4380
Di(hr) 8 6 15 15 21
Dachr) 72 12 72 9 144
Mi(hr) 4320 =7 %k 6570 =7]%k 13140

n 20 =7 %k 2 z271%k 2
Moa(hr) 4320 4380 13140
Ux) 0.2780E-2 [0.2115E-2 | 0.2115E-2 | 0.1217E-2 | 0.2782E-2 | 0.2782E-2 | 0.2558E-2
Cx) 4400.25 4093.46 | 4400.13 4397.97 3429.81 3289.64 2208.08

5000
| Initial values
{2184,2184,8,72,4320,20,4320}
4500 4 {730,2920,6,12,4320,20,4320}
® .
1 Minimum unavailability *
40004 1730,2190,15,72,2920,6570,2,4380}
{730,2920,8,72,4320,20,4320}
3500
~ {730,4380,8,72,4320,20,4320}
= {730,4380,15,96,4320,20,4320}
8 3000
(@)
2500
2000 —m— Risk Minimization Minimum cost
—A— Cost Minimization {1460,4380,21,144,13140,2,13140 }
1500 . . . . . ; .
1.0x10° 1.5x10° 2.0x10° 2.5x10° 3.0x10°
Unavailability
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