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The US Department of Energy funded the writing of a topical report on seismic isolation of advanced
nuclear power plants. The report, publically available as an MCEER report at the time of this writing
(Mir et al. 2024), was submitted to the US Nuclear Regulatory Commission for formal review and
issuance of a safety evaluation report (SER) so that it can be used as a technical basis for future licensing
actions. The presentation at the 2024 DOE-NRC NPH Workshop will introduce the report and focus on
the methodology to achieve a user-specified performance target for a seismic base-isolation system for
a nuclear power plant, which is a major focus of the report. The isolation system, composed of both
isolators and damping devices, is treated as a structure, system, and component (SSC) per US nuclear
practice and its required performance is defined as unrestricted isolator and damper horizontal
displacement capacity to achieve the target performance goal. The methodology involves the generation
of a seismic displacement demand curve for the isolation system, expressed as the mean annual
frequency of exceedance of a horizontal displacement, and the generation of an appropriate fragility
function for the isolation system. Recommendations for generating the displacement demand curves
and fragility functions will be presented. The median displacement capacity of the fragility function
must be confirmed by prototype testing of the isolators and dampers in the isolation system. The
methodology will be described via an example application to isolation systems installed beneath an
advanced NPP, founded on two different soil domains, and located at Clinch River in East Tennessee,
USA.
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