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Development of quantitative evaluation method for the cost and safety
in maintenance plan of Nuclear Power Plant
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Abstract The purpose of this study is to develop a method for quantitative evaluation of the
running cost and safety in a Nuclear Power Plant (NPP). A new model for numerical evaluation is
proposed based on the concept where the four issues such as Cost of Electricity (COE),
maintenance cost, loss by the failures, and several risks are evaluated statistically by using the
Monte Carlo simulation. The results show different dependence on the parameters used in the
model. These results would be useful to discuss and determine the suitable maintenance plan in

the NPP.
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Table1. Voluntary maintenance cycle

Available time < [h] Voluntary maintenance cycle T,,[h]

1<2160 (3months) 720 (Imonth)

1<4380 (6months) 2160 (3months)

1<6480 (9months) 4380 (6months)
©<8760 (lyear) 6480 (9months)

128760 Maintenance is implemented in R.I.
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Fig2. Concept of Time-Based Maintenance
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Component
A

24h(normal) 24h

24h(normal) 24h

Tratwe{failure} 24h

P th}
T(elapsed ims in a plant)

Fig4. Concept of the passage of time in a plant
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Table2. Inspection time and Failure time
Failure rate A[1/h] Major inspection Mm;r mspﬁctlon Major failure T,,,;{h] Minor failure T,;,[h]
Tip mai(h] inminlh]
A<1.0E-10 48 24 2160 (3months) 216
A<1.0E-09 36 18 1440 (2months) 144
A<1.0E-08 24 12 720 (1month) 72
A=1.0E-08 12 6 360 (15days) 36
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Table3.The value of Maintenance cost points

Towgl  Cowy  Tumultl  Cowy
48 8.0 24 1.6
36 6.0 18 14
24 4.0 12 1.2
12 2.0 6 1.0
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Table4. Failure points

Importance Cimaj Cmip
High 5.0 30
Low 1.0 0.0
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