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Overview

• Brief background of the initiative to develop 
non-Light Water Reactor (LWR) design criteria

• Current Status of the non-LWR design criteria 
initiative

• Future Activities for non-LWR design criteria 
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Background
• DOE and NRC agreed in June 2013 to pursue a 

joint initiative to formulate guidance for 
developing principal design criteria (PDC) for 
non-light water reactor designers
– NRC Regulations 10 CFR Part 50 Appendix A  

establish General Design Criteria (GDC) specific to 
LWRs and “generally applicable” to non-LWRs

– Applicants must establish PDC based on the GDC 
(10 CFR Part 50.34(a)(3),10 CFR Part 52.47(a)(3), 
etc.) 
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In 2013, NRC and DOE agreed to pursue an initiative to provide guidance to non-LWR designers for developing PDC.  The idea was to establish DC for non-LWRs similar to the LWR focused GDCs in 10 CFR 50 appendix A.  Non-LWR designers could then use these DC to develop the PDC for their facilities.  

The NRC regulations in Title 10 of the Code of Federal Regulations Part 50 Appendix A contains the GDC that are applicable to LWRs and “generally applicable to non-LWRs.

The “contents of application technical information sections” of 10 CFR 50 and 52 (10CFR 50.34(a)(3) CPs, 10CFR52.47(a)(3) DCs, etc…) state that applications must  include the PDC for the facility.  



Background cont.
• Phased Approach

– “Phase 1” – DOE expertise is applied to research, 
analysis, evaluation, documentation 
• DOE report, “Guidance for Developing Principal Design 

Criteria for Advanced (Non-Light Water) Reactors    
completed December 2014

– “Phase 2” – NRC considers the DOE report and  
develops regulatory guidance 
• Issue regulatory guidance commensurate with an official 

NRC staff position 
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A phased approach was taken to develop the non-LWR design criteria.  

Phase 1 was completed by DOE in December 2014 with the issuance of the report titled, “Guidance for Developing Principal Design Criteria for Advanced (Non-Light Water)Reactors.  

NRC is responsible  for phase 2 which is to consider the DOE report  and supporting references and develop regulatory guidance commensurate with a NRC staff position.  




Current Status
• NRC staff has reviewed the DOE report, “Guidance for 

Developing Principal Design Criteria for Advanced 
(Non-Light Water) Reactors”

• NRC staff has developed:
– Advanced Reactor Design Criteria, 
– Sodium-Cooled Fast Reactor Design Criteria, and 
– modular High Temperature Gas –Cooled Reactor Design 

Criteria
• The NRC version of the Design Criteria sent out for 60 

day informal comment on April 7, 2016
• Public Meeting held May 17, 2016
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NRC team of subject matter experts has been working on phase 2 and has made significant progress.  

NRC team has developed its proposed version of ARDC (generally applicable to all non-LWR designs),  SFR-DCs, and mHTGR –DCs.  Rationale for these DC was also developed.  The NRC version was issued for informal public comment on April 7, 2016.  This milestone is significant because not only did the subject matter experts from across the agency develop and peer review them, but they were also reviewed by multiple layers of management in several offices as well as OGC.  This gives them some level of pedigree which will be useful when processing the draft and final reg guides.

The non-LWR DC have been out for 60 days and we have received ___comments.  

We also held a public meeting with DOE on May 17, 2016 to discuss the non-LWR DC comment opportunity along with other non-LWR activities 




Security Design Considerations
• Security Design Considerations (SDCs) were developed 

in addition to the non-LWR design criteria 
• SDCs help designers identify opportunities for resolving 

security issues through: 
– the facility design
– engineered security features 
– formulation of mitigation measures
– reduced reliance on human actions

• NRC is working to issue these for informal public 
comment 

• Security Design Considerations will be included as part 
of the non-LWR design criteria regulatory guide
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The SDCs were something that the DOE report did not address since they were not in the original scope.  NRC added these due to the importance of considering security while designing a NPP rather than attempting to back fit security features after the design is complete.  This was stressed in the NRCs Advanced Reactor Policy statement.  The SDCs will be included in the non-LWR design criteria RG 

The SDCs have lagged a bit behind the non-LWR design criteria, but they also were issued for informal public comment on ___.  Comments are due by___. The comments will be considered while developing the draft and final RG.  



Further Engagement
• The NRC expects further engagement on key 

issues in design criteria for non-LWRs
– mHTGR-DC 16 Functional Containment
– mHTGR-DC 10 Reactor Design
– ARDC 17 Electric Power Systems
– ARDC 35 Emergency Core Cooling
– Security Design Considerations
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There are several key issues that the NRC and stakeholders have identified  that will need further engagement.  

For mHTGRs the concept of functional containment is an issue that NRC staff has brought to the Commission in the past, and the Commission has found it generally acceptable as indicated in the SRMs to SECY-93-092 and SECY-03-0047. NRC staff also provided feedback to the DOE on this issue as part of the Next Generation Nuclear Plant project.  

             An excerpt  from the NRCs feedback on the NGNP states:
“approval of the proposed approach to functional containment for the modular HTGR concept, with its emphasis on passive safety features and radionuclide retention within the TRISO fuel over a broad spectrum of off-normal conditions, depends on demonstration of  the required fuel particle performance capabilities  with a high degree of certainty.”

Also for mHTGRs the DC 10 that sets the stage for acknowledging that some radionuclide releases will occur due to the nature of TRISO fuels is another issue that not been reviewed or approved by the NRC.  The concept of the TRSIO fuel being the primary fission product barrier is intertwined the concept of a functional containment for mHTGR technologies.

ARDC 17 discusses the requirements for both onsite and offsite power systems.  This GDC has been controversial for the recent LLWR and SMR reviews due to their passive designs so it is no surprise that the non-LWR community has some of the same concerns.

ARDC 35 covers the ECCS which is most likely not applicable to most non-LWR designs.  For the current AR designs, the requirements set forth in GDC 34 and 35 are accomplished with a single system which is covered in ARDC 34.

Finally, the security DCs are new to this non-LWR effort, there will most likely be some interest in further discussions on these. 



Future Activities
• Non-LWR Design Criteria informal 60-day comment 

period ends June 8, 2016
• Security Design Considerations to be issued for an 

informal 45-day comment period
• Comments received on both will be considered in 

development of the draft regulatory guide
• ACRS meeting July 6, 2016
• Public meeting(s) during the summer / fall 2016
• Formal 60-day public comment period for draft 

regulatory guide
• Final regulatory guide issuance planned for 2017
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This slide summarizes the upcoming activities for this initiative.  

Non-LWR comment period ends tomorrow

Security Design Considerations comment period ends ___

ACRS meeting on the non-LWR DC and other non-LWR activities is scheduled for July 6, 2016

We plan to hold additional public meetings to further engage in key issues this summer and fall

There will be a formal public comment period for the Draft RG when it is issued (fall 2016)

Final guide issuance is planned for 2017.  




Summary

• The initiative to develop a regulatory guide for 
non-LWR design criteria continues to progress

• Security design considerations were developed to 
help designers resolve security issues through the 
facility design

• Further engagement is expected on key issues in 
design criteria for non-LWRs

• Future activities include developing draft Reg.
Guide, ACRS interaction, public 
meetings/comment period, and developing final 
Reg. Guide
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So in summary…read slide…
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