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Methodology to Decide Optimum Replacement Term
for Components of Nuclear Power Plants Using Decision Analysis
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Abstract

Mostly, the economic analyses for replacement of major components of nuclear power
plants(NPPs) have been performed in deterministic ways. However, the analysis results are
more or less affected by the uncertainties associated with input variables. Therefore, it is
desirable to use a probabilistic economic analysis method to properly consider uncertainty of
real problem. In this paper, the probabilistic economic analysis method and decision analysis
technique are briefly described. The probabilistic economy analysis method using decision
analysis will provide efficient and accurate way of economic analysis for the repair and/or
replace major components of NPPs.
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Table 1 Input variables for economic analysis.
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Fig. 1 Example of influence diagram.
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Fig. 4 Influence diagram for economic analysis.
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Fig. 5 Decision tree for economic analysis.
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Fig. 6 Decision tree for inspection costs.
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Fig. 7 Decision tree for maintenance costs.
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Fig. 8 Decision tree for replacement benefits.
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Fig. 9 Decision tree for replacement costs.



pooo ooooo, oo

1200

1100

1000

900

800

700

600

500

400

33.3%

EEEEEEICED)

noooo
(o} 243.9
000000 @4a0) IB3:3%

000000 (200)

33.3%

000000 (@60)

000000 (0.3) |30.

33.3%
552.8
33.3%
751.4
33.3%

Ooooo0ooo@ao)

000000 @00)

EEEEEEICED)

ooooo
861.8

EEEEIEIELCYED)
000000 (200)

000000 (0.5) JLO.

33.3%
861.8
33.3%

0.2
177.7

0.2
243.9
0.2
310.1

0.1
354.2

0.1
552.8
0.1
751.4
0.033333333
530.8

0.033333333
861.8
0.033333333
1192.8

Fig. 10 Decision tree for power generation costs to substitution.
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Fig. 11 Cumulative present values by replacement term.
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Fig. 14 Policy suggestion for steam generator replacement.
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