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The U.S. Nuclear Regulatory Commission (NRC) is planning to develop new regulatory 
guidance to facilitate seismic safety reviews of future reactors and nuclear facilities that would 
include seismic isolation (SI) technologies. The NRC is first developing a White Paper, “NRC 
Strategic Approach to Address Seismic Safety for Future Advanced Reactors,” which will be a 
basis to develop future regulatory guidance to support review of advanced reactor applications.  
 
Currently, there are no seismically isolated nuclear power plants (NPPs) licensed in the 
United States (U.S.); however, the commercial nuclear industry is considering SI for designs of 
advanced non-light water reactors (ANLWR). The principal benefit of SI is that it leads to 
reduced seismic demands within isolated structures, systems, and components (SSCs) 
compared to a non-isolated structure when subjected to shaking of the same earthquake ground 
motion. The draft guidance in the white paper is aimed at the safe design of NPPs incorporating 
recent advances in SI engineering and available industry codes and standards for seismically 
isolated nuclear facilities. The white paper incorporates and expands a risk-informed and 
performance-based (RIPB) approach to licensing and regulating commercial NPPs.   
 
The draft guidance in the white paper focuses on important SI characteristics based on 
American Society of Civil Engineering standards (ASCE) 43-19 [1] and ASCE 4-16 [2] 
guidance and sets technical positions related to materials, design and analysis, testing, 
inspection and maintenance, aging management, and risk assessment. The draft guidance is 
technology-inclusive, applicable to ANLWR designs, and addresses integration between RIPB 
approaches within the licensing modernization project (LMP) framework described in Nuclear 
Energy Institute (NEI) 18-04 [3]. The draft guidance also addresses certified and site-specific 
design applications. 

 
In this presentation, we focus on broader concepts on seismic isolation systems. The draft 
guidance in the white paper has proposed three options to meet the current regulatory 
requirements or the proposed 10 Code of Federal Regulations (CFR) Part 53. Option 1, labeled 
as the current approach, considers the licensing framework of 10 CFR Parts 50 and 52. In this 
option, the draft guidance adopted the regulatory approach and performance criteria in 
NUREG/CR 7253 [4]. Options 2 and 3 are more risk-informed and provide greater flexibility 
in the design decisions based on risk insights. Option 2 considers the LMP framework in 
NEI 18-04 [3], and Option 3 allows the use of graded seismic probabilistic risk analyses 
(SPRAs) and other risk-informed analysis methods. Option 3 allows for several variations based 
on the roles of deterministic and probabilistic risk analyses (PRAs) in making design decisions 
considering the broad spectrum of risk-informed approaches. The integrated decision-making 
process (IDP) described in NEI 18-04 is an integral part of Options 2 and 3. The IDP uses an 
RIPB integrated decision-making (RIPB-DM) process. The draft guidance endorses—with 
exceptions, additions, and clarifications—existing guidance in industry codes and standards, 
principally ASCE 43-19, ASCE 4-16, and related standards and codes. In this presentation, we 
discuss key technical issues associated with the design of seismically isolated structures and 
the three options to meet the current and potential 10 CFR Part 53 regulations.  
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