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Consequence Analysis Related Topics

•Acts and Executive Orders
•Rulemakings

•NUREGs and Regulatory Guides
• Staff Memorandums and Branch Technical 

Positions.
• Technical Bases Documents

• Code Updates



Acts and Executive Orders

• Nuclear Energy Innovation and Modernization Act (Pub. L. 115-439, 132 Stat. 5572) 
(NEIMA).

• Accelerating Deployment of Versatile, Advanced Nuclear for Clean Energy Act of 2024 
(Pub. L. 118-67, 138 Stat. 1448) (ADVANCE Act).

• Executive Order (E.O.) 14300, “Ordering the Reform of the Nuclear Regulatory 
Commission” (90 FR 22587; May 29, 2025).

• E.O. 14156, “Declaring a National Energy Emergency” (90 FR 8433; January 29, 2025), 

• E.O. 14154, “Unleashing American Energy,” (90 FR 8353; January 29, 2025), 



Rulemaking

• NRC link to Planned Rulemaking Activities – Rules.

• Some Notable efforts:
• Part 53, “Risk-Informed, Technology-Inclusive Regulatory Framework for 

Advanced Reactors”

• Part 51 codifying the “New Nuclear Reactor Generic Environmental Impact 
Statement (NR GEIS)”

• Part 57, “Licensing Requirements for Microreactors and Other Reactors with 
Comparable Risk Profiles”

• “Modernizing Reactor Licensing, Safety Oversight, and Siting Practices”

https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruleindex
https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruleindex
https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruleindex
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/advanced-reactor-generic-environmental-impact-statement-geis.html
https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/advanced-reactor-generic-environmental-impact-statement-geis.html
https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruledetails?id=2238
https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruledetails?id=2238
https://www.nrc.gov/reading-rm/doc-collections/rulemaking-ruleforum/active/ruledetails?id=2237


NUREGs and Regulatory Guides Concerning 
Radiological Consequence Analyses

NUREG-2249, NRGEIS DG-1425, (RG 1.183 Rev. 2,
2024 ACRS Version)

NUREG-2271, Part 57 
Implementation Guidance

https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7bF3051012-D083-C264-A322-9AA1F0D00001%7d&ForceBrowserDownloadMgrPrompt=false
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7bF3051012-D083-C264-A322-9AA1F0D00001%7d&ForceBrowserDownloadMgrPrompt=false
https://adamsxt.nrc.gov/navigator/AdamsXT/content/downloadContent.faces?objectStoreName=MainLibrary&vsId=%7bF3051012-D083-C264-A322-9AA1F0D00001%7d&ForceBrowserDownloadMgrPrompt=false
https://www.nrc.gov/docs/ML2430/ML24304A864.pdf
https://www.nrc.gov/docs/ML2430/ML24304A864.pdf
https://www.nrc.gov/docs/ML2430/ML24304A864.pdf


Staff Memos to Risk-Inform Radiological 
Consequence Analyses

Dickson and Salay, (NRC, 2019) 
Revised FHA

Salay, (NRC, 2021) 
Impact of FFRD on RG 1.183

Case, (NRC, 2021) 
Applicability of ATF, 

High Burnup, and Extended Enrichment

https://www.nrc.gov/docs/ML1927/ML19270E335.pdf
https://www.nrc.gov/docs/ML2119/ML21197A067.pdf
https://www.nrc.gov/docs/ML2012/ML20126G376.pdf
https://www.nrc.gov/docs/ML2012/ML20126G376.pdf


Clifford, (NRC, 2021) 
Non-LOCA Release Fractions

Dickson and Campbell, (NRC, 2021) 
Re-Evaluated AEB-98-03

Staff Memos to Risk-Inform Radiological 
Consequence Analyses (Cont.)

Brock, Tomon, Gamon, 
Dickson (NRC, 2023) 

Health Effects and CR 
Design Criteria

https://www.nrc.gov/docs/ML2120/ML21209A524.pdf
https://www.nrc.gov/docs/ML2120/ML21209A524.pdf
https://www.nrc.gov/docs/ML2120/ML21209A524.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2114/ML21141A006.pdf
https://www.nrc.gov/docs/ML2302/ML23027A059.pdf
https://www.nrc.gov/docs/ML2302/ML23027A059.pdf


Dickson, (NRC, 2026) 
GSI-187, EQ, and ASTs

Dickson, (NRC, 2024) 
Graded Risk-Informed and 

Performance-Based 
Control Room Design Criteria

Staff Memos to Risk-Inform Radiological 
Consequence Analyses (Cont.)

Campbell, (NRC, 2026) 
PWR Aerosol Settling

https://www.nrc.gov/docs/ML2605/ML26057A158.pdf
https://www.nrc.gov/docs/ML2605/ML26057A158.pdf
https://www.nrc.gov/docs/ML2605/ML26057A158.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2415/ML24159A016.pdf
https://www.nrc.gov/docs/ML2603/ML26036A178.pdf


Gilkey, et. al. (SNL, 
2026) 

PWR Containment AST

Albright, et. al. (SNL, 
2023) 

High Burnup AST

Albright, et. al. (SNL, 
2024) 

BWR Multi-Region AST

Tech Bases Documents to Risk-Inform 
Radiological Consequence Analyses

https://www.nrc.gov/docs/ML2602/ML26021A079.pdf
https://www.nrc.gov/docs/ML2602/ML26021A079.pdf
https://www.nrc.gov/docs/ML2422/ML24229A044.pdf
https://www.nrc.gov/docs/ML2422/ML24229A044.pdf
https://www.nrc.gov/docs/ML2422/ML24229A044.pdf


Tech Bases Documents to Risk-Inform 
Radiological Consequence Analyses

SAND2024-10673 SAND2024-10670

Albright, et. al. (SNL, 
2024) 

Cr-coated ATF AST

Albright, et. al. (SNL, 
2024) 

Iron-Cr-Al ATF AST

https://www.osti.gov/biblio/2463020
https://www.osti.gov/biblio/2463020
https://www.osti.gov/biblio/2463020
https://www.osti.gov/biblio/2463019
https://www.osti.gov/biblio/2463019
https://www.osti.gov/biblio/2463019
https://www.osti.gov/biblio/2463019
https://www.osti.gov/biblio/2463019
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Tech Bases Documents to Risk-Inform 
Radiological Consequence Analyses (Cont.)

Hall, et. al. (ORNL, 2021) 
PWR: Higher Burnup 

Parameter Trends Hu, et. al. (ORNL, 2022) 
PWR: Higher Burnup Core 

Physics

Cumberland, et. al. (ORNL, 
2020) 

BWR: Higher Burnup 
Parameter Trends

Mertyurek, et. al. (ORNL, 
2023) 

BWR: Higher Burnup Core 
Physics

Hall, et. al. (ORNL, 2021) 
Extended-Enrichment ATF 

Isotopic and Lattice 
Parameter Trends

https://www.nrc.gov/docs/ML2108/ML21088A336.pdf
https://www.nrc.gov/docs/ML2108/ML21088A336.pdf
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML23012A122
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML23012A122
https://www.nrc.gov/docs/ML2108/ML21088A354.pdf
https://www.nrc.gov/docs/ML2108/ML21088A354.pdf
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML23279A041
https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML23279A041
https://www.nrc.gov/docs/ML2108/ML21088A254.pdf
https://www.nrc.gov/docs/ML2108/ML21088A254.pdf
https://www.nrc.gov/docs/ML2108/ML21088A254.pdf
https://www.nrc.gov/docs/ML2108/ML21088A254.pdf
https://www.nrc.gov/docs/ML2108/ML21088A254.pdf


Evolution of Technical Basis for Regulatory Guide (RG) 1.183Process of Developing Regulatory Source Term

LWR Isotopic 
inventories & 

decay heat

RG 1.183 Rev 0

SAND2011-0128NUREG-1465 SAND2023-01313

HBU FuelRG 1.183 Rev 1 Peer Review

SAND2024-10674

BWR Specific Pathways

SAND2024-10673 SAND2024-10670

Cr-coated FeCrAl

Regulatory Source Term for Advanced Fuels

RG 1.183 Rev 2

FY2025: PWR specific aerosol 
removal rate in containment

Severe Accident PIRT
NUREG/CR-7283



Some Radiological Consequence Analyses 
Code Updates…
• RadTrad

• RG 1.183 Rev. 1 and Rev. 2 model implementations:
• Meteorology
• Source terms, including MSIV leakage model
• Revised FHA
• Gamma Energy Output
• DAKOTA Uncertainty

• SCALE
• fuel cycle estimator - generate HBU/EE core configurations & inventories for 

rapid generation of representative inventories for a high burnup core
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