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Abstract

In order to extend the service life of a nuclear power plant(NPP) ensuring the structural safety, effective and efficient management
of NPP considering structural deteriorations and various natural hazard risks has been treated as a significant tool(IAEA 1998). The
systemic efforts is required to prevent the potential loss of NPPs resulting from the natural hazard including earthquakes, hurricane
and flooding since the Fukushima accident. Earthquake risk of building structures can be mitigated through appropriate seismic
isolation system installation. It has been known that a seismic isolation system can lead to reduction of the deleterious effect on
ground motion induced by earthquakes, and structural safety can be improved. In this paper, the NPP life-cycle management is
reviewed. Furthermore, effect of seismic isolation on the NPP life-cycle cost analysis with earthquake, and cost-benefit analysis in
terms of life-cycle cost when applying the seismic isolation systems to NPP are introduced.
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Table 1 Recent studies for life-cycle analysis based on
multi-objective optimization

Objectives Source
* Min. worst lifetime condition index Liu and
' Frangopol(2005a:

* Max. worst lifetime safety index

l.
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* Min. probability of system failure

kash
* Max. system redundancy Okasha and
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* Min. life-cycle maintenance cost
* Min. failure cost Orcesi and
* Min. life-cycle maintenance cost Frangopol(2011)
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Table 2 Inputs for life-cycle of nuclear power plant
(adapted and modified from IAEA 2002)

* Management: safety, asset, aging, quality,
knowledge, performance, human resource, fuel
General cycle/waste, license, environmental, risk,
inputs stakeholder
* Preventive maintenance, periodic safety reviews
* Economic optimization
* Design strategies and criteria
* Social impact
. * Self-managed or turnkey during construction,
Life-cycle L. . L
stage commissioning, operation or decommissioning
. & * Operating strategies
inputs .. .
* Decommissioning options
* Statutory and regulatory requirements
» Utility business objectives
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Fig. 4 Nuclear power plant with seismic isolation
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Fig. 6 Analysis results for application of seismic
isolation system to the nuclear power plant
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