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Development of Risk-Informed Assessment (RIA) Design Methodology
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Abstract

It has been assessed that the capital cost for future nuclear power plants needs to
be reduced on the order of 35% to 40% for Advanced Light Water Reactors such as
KNGR and System 80+. Such reductions in the capital cost will require a fundamental
re—evaluation of the industry standards and regulatory basis under which nuclear plants
are designed and licensed.

The objective of this study is to develop the risk-informed assessment (RIA) design
methodology for future nuclear power plants. In order to meet this objective, the design
simplification method is developed and RIA design methodology exercised for conceptual
system. For the methodology verification, simplified conceptual ECCS and feedwater
system are developed, then LOCA sensitivity analyses and aggressive secondary
cooldown analyses for these systems are performed. In addition, the probability safety
assessment (PSA) model for LOCA 1is developed and the validation of RIA design
methodology is demonstrated.
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Medium LOCA 4.0E-5 1.0E-7 2.5E-3 3.76E-08
Small LOCA 5.0E-4 5.0E-7 1.0E-3 3.04E-09
Steam Generator Tube Rupture 45E-3 5.0E-7 1.1E-4 2.75E-08
Large Secondary Side Break 1.5E-3 5.0E-7 3.3E-4 9.09E-09
Loss of Feedwater 41E-1 1.0E-6 24E-6 9.09E-08
Loss of Offsite Power 5.0E-3 5.0E-7 1.0E-4 3.18E-08
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Total Internal Event 0.5E-5 3.64E-07
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