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The Department of Energy is funding a team led by Southern Company to develop a topical 

report on the seismic isolation of advanced reactors. This study builds on, but departs from, prior 

work a decade ago on the seismic isolation of Gigawatt-scale pressurized water reactors (PWRs) 

and boiling water reactors (BWRs). A calculation process is presented for analysis, design, and 

risk assessment of seismically isolated advanced reactors, assumed here to be three to ten times 

smaller, in thermal and electric output, than the light water reactors in the operating fleet. These 

advanced reactors use accident tolerant fuels (e.g., TRISO) and non-water coolants (e.g., molten 

salts and liquid metals), with many designs operating at near atmospheric pressure. A generic 

advanced reactor building is assumed for the study; the building is assumed to be sited near 

Clinch River in East Tennessee. Two soil profiles, representing different near-surface geology, 

are considered. Five base isolation systems are analyzed to demonstrate the process: 1) spherical 

sliding (friction pendulum) bearings, 2) low damping rubber bearings, 3) low damping rubber 

bearings and unidirectional fluid viscous dampers, 4) lead-rubber bearings, and 5) three-

dimensional spring-based bearings with three-dimensional viscous (pot) dampers. Isolation 

periods ranging between 1 and 3 seconds, appropriate for these protective systems, are 

considered. 

A risk-based approach is used to implement the isolation system. Pathways for establishing a risk 

target for an isolation system are provided in the topical report. Analysis and design of the 

structures, systems, and components in the isolated reactor building follow conventional practice, 

with seismic inputs substantially mitigated by the isolation system.  

Specifications are provided for the supply and testing of the seismic isolators and dampers, 

building on best practice in non-nuclear sectors where the technology has been used for over 30 

years. A plan for commercial-grade dedication of the isolators and dampers for nuclear 

applications is presented in the report. The topical report also includes guidance for observation, 

inspection, and maintenance of the isolators and dampers.  
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