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Project Overview
Sodium Fast Reactor (SFR) Research Plan
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Project Overview
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Planning Initial Gap Identification 
and Rankings (~3 years)

Final Evaluation
(~1 year)

What topical 
areas are 

vital to SFR 
Licensing?



Ranking Process

Regulatory Concern State of Knowledge 

High (H)

• A physics- or correlation-based model that 
adequately represents the phenomenon over 
the parameter space of interest is available.

• A database exists adequate to validate 
relevant models or to make an assessment.

Medium (M)
• A candidate model or correlation is available 

that addresses most of the phenomenon over 
a considerable portion of the parameter space. 

• Data are available but are not necessarily 
complete or of high fidelity, allowing only 
moderately reliable assessments. 

Low (L)

• No model exists, or model applicability is 
uncertain or speculative. 

• No database exists; assessments cannot be 
made reliably.
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High (H)

• The phenomenon of interest can directly lead 
to a material failure

• The regulatory body will require a high degree 
of confidence in the experimental database, 
materials knowledge or modeling techniques.

Medium (M)

• The phenomenon is of secondary importance 
to understanding overall material performance 
and failure.

• The regulatory body will desire information 
about the phenomenon.

Low (L)

• Understanding the phenomenon of interest is 
not instrumental to predicting material 
performance



Gap Evaluation Process

Gap Categorization

All gaps identified by the reports 
were:

• Summarized 

• Grouped into topical areas

The degree of detailed 
information varied between 
expert panels
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Gap Evaluation Process (2)
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Fuels and Materials Gap Topical Areas Summary

Gaps were identified in a variety of subject areas

Importance to safety was either extracted from the underlying reports or from additional expert 
judgment.



Gap Evaluation Process (3)
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External Feedback

In early April, a draft of the report was distributed to a limited 
audience of stakeholders including:

• Academics, 

• Industrial Partners

• Laboratory Personnel

For minor comments, in-text changes were incorporated into 
the final report.  

When author consensus could not be reached, the comments 
were summarized and placed in a feedback section at the end 
of the report. Brief author responses were included. 

• 3 Laboratory Comments

• 4 Industrial Partner Comments
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Summary of SFR Research Plan 
Recommendations

• Documentation of safety related codes and experiments risk being lost
• Piecemeal and underfunded efforts will lead to lost information which will have to be reproduced in the 

future

Coordinated Knowledge Management and Preservation Effort ($400K-$4M)Coordinated Knowledge Management and Preservation Effort ($400K-$4M)

• Adequate stewardship and documentation of U.S. safety related codes required for licensing (e.g., LIFE-
Metal) 

• Modernization of U.S. Codes to satisfy current licensing needs
• Code (e.g., SAS4A) improvements related to seismic response of the entire SFR system will be required 

post-Fukushima 
• Probabilistic safety analysis of containment response capabilities need to be developed for SFRs within 

the U.S. (i.e., incorporation of sodium phenomena into MELCOR) 

Improvements to U.S. safety related codes ($1.3M-$23M)Improvements to U.S. safety related codes ($1.3M-$23M)

• Ensures that future testing capabilities are not lost in budget conscious environments
• Identify testing to address phenomenological uncertainties which could be performed to maintain 

facilities

Continued U.S. experimental facility utilization, even if on a small scale ($6M-$60M) Continued U.S. experimental facility utilization, even if on a small scale ($6M-$60M) 

• The current process makes removing AT designations on documents which no longer need to be 
protected extremely difficult. 

• The U.S. NRC is not set up to handle AT documents. 

Treatment of the Applied Technology (AT) designation must be streamlined Treatment of the Applied Technology (AT) designation must be streamlined 
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