
 
 

 

 
 

 
 
 

December 19, 2023 
 
 
 
MEMORANDUM TO:  Michelle W. Hayes, Chief  

Licensing and Regulatory Infrastructure Branch 
Division of New and Renewed Licenses 
Office of Nuclear Reactor Regulation 

 
FROM:  James J. Shea, Project Manager /RA/ 

Licensing and Regulatory Infrastructure Branch 
Division of New and Renewed Licenses 
Office of Nuclear Reactor Regulation 

 
SUBJECT: U.S. NUCLEAR REGULATORY COMMISSION SUMMARY OF 

NOVEMBER 29, 2023, PUBLIC MEETING WITH THE JAPAN 
ATOMIC ENERGY AGENCY ON THE QUALITY ASSURANCE 
PROGRAM FOR VALIDATION TESTING OF THE FLOATING 
SEISMIC ISOLATION SYSTEM FOR SMALL MODULAR 
REACTORS 

 
 
The U.S. Nuclear Regulatory Commission (NRC) held a partially closed observation public 
meeting on November 29, 2023, with the Japan Atomic Energy Agency (JAEA) and its 
corporate partners, the IHI Corporation, and the JGC / Nuclear Energy (hereafter the 
“Consortium”), in a continuing pre-application engagement concerning its the Floating Seismic 
Isolation System (FSIS) concept for small modular reactors. The JAEA Consortium has been 
engaged with the NRC staff since September 5, 2023, concerning its FSIS technology with a 
goal to submit a license application paired with a yet to be named SMR in accordance with Title 
10 of the Code of Federal Regulations (10 CFR) Part 52, “Licenses, Certifications, and 
Approvals for Nuclear Power Plants,” for a Standard Design Approval as soon as 2028. In this 
meeting the JAEA Consortium provided an overview of its planned Quality Assurance (QA) 
Program for validation testing of the FSIS from mid-January through mid-February next year.    
 
The following topics were discussed during this meeting: 
 
• Summary of the QA Program for verification testing of the FSIS (Public Meeting). 

 
• NRC staff review and feedback on the JAEA Consortium Proprietary White Paper 

concerning the QA Program for verification testing of the FSIS (Proprietary Closed Portion of 
Meeting). 

 
 
 
CONTACT: James Shea, NRR/DNRL 

         301-415-1366
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The NRC issued the public / closed meeting notice on October 23, 2023, (Agencywide 
Documents Access Management System Accession No. ML23296A240). Following the 
meeting, the NRC staff posted the publicly available presentation slides for the meeting 
(ADAMS Accession No. ML23331A003). 
 
Enclosed are the meeting agenda (Enclosure 1), list of attendees of the meeting (Enclosure 2), 
and the meeting summary (Enclosure 3). 
 
 
Enclosures:   
1. Meeting Agenda 
2. List of Attendees 
3. Meeting Summary  
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Enclosure 1 

U.S. NUCLEAR REGULATORY COMMISSION SUMMARY OF THE NOVEMBER 29, 2023, 
PUBLIC / CLOSED MEETING REGARDING PREAPPLICATION ENGAGEMENT WITH THE 
JAPAN ATOMIC ENERGY AGENCY ON THE FLOATING SEISMIC ISOLATION SYSTEM 

DESIGN CONCEPT FOR SMALL MODULAR REACTORS 
 
 

Meeting Agenda 
 

Time Topic Speaker 
08:00 am – 08:30 am [Open Meeting] 

Summary of the QA Program for 

verification testing of the JAEA 

Consortium FSIS 

NRC /JAEA 

08:30 am – 10:00 am [CLOSED MEETING] 

NRC staff review and feedback on 

the Proprietary White Paper 

concerning the QA Program for 

verification testing of the FSIS 

JAEA / NRC 

10:00 am Adjourn ALL 

 



 

Enclosure 2 

U.S. NUCLEAR REGUATORY COMMISSION SUMMARY OF NOVEMBER 29, 2023,  
PUBLIC / CLOSED  MEETING WITH THE JAPAN ATOMIC ENERGY AGENCY ON THE 
QUALITY ASSURANCE PROGRAM FOR VALIDATION TESTING OF THE FLOATING 

SEISMIC ISOLATION SYSTEM FOR SMALL MODULAR REACTORS 
 

List of Attendees 
 

 

Name Organization Name Organization 
Jim Shea NRC Xing L. Yan JAEA 
Bobby Alekos NRC Toru Nakatsuka  JAEA Washington 

DC Office 
Mike Lee NRC Michael Scott Advisor to JAEA 
Michelle Hayes NRC Satoru Kai IHI Corporation 
Kerri Kavanagh NRC Akihito Otani IHI Corporation 
Deanna Zhang NRC Takato Marufuji JAEA 
Ian Tseng NRC   
    
    
    
    
     
    
    
    
    
    
    
    
    
      
      
    
    
    
    
    



 

Enclosure 3 
 

U.S. NUCLEAR REGULATORY COMMISSION SUMMARY OF NOVEMBER 29, 2023, 
PUBLIC MEETING WITH THE JAPAN ATOMIC ENERGY AGENCY ON THE QUALITY 
ASSURANCE PROGRAM FOR VALIDATION TESTING OF THE FLOATING SEISMIC 

ISOLATION SYSTEM FOR SMALL MODULAR REACTORS 
 

Meeting Summary  
 

On November 29, 2023, the U.S. Nuclear Regulatory Commission (NRC) staff held a public 
meeting with the Japan Atomic Energy Agency (JAEA), its corporate partners the IHI 
Corporation, and the JGC / Nuclear Energy (hereafter the “Consortium”). The meeting was part 
of the continuing pre-application engagement with the NRC staff on its Floating Seismic 
Isolation System (FSIS) design concept for small modular reactors (SMRs). The pre-application 
engagement is being conducted in anticipation of a possible application for a Standard Design 
Approval (SDA) in accordance with Title 10 of the Code of Federal Regulations (10 CFR) Part 
52, “Licenses, Certifications, and Approvals for Nuclear Power Plants,” using a yet to be named 
paired SMR design, as soon as 2028. The SDA is an NRC staff nuclear plant design approval, 
issued under 10 CFR Part 52, subpart E. The approval may be for either the final design for the 
entire reactor facility or the final design of major portions thereof.   
 
The FSIS paired SMR design concept, as described by the JAEA Consortium during the 
September 5, 2023, (Agencywide Documents Access Management System (ADAMS) 
Accession No. ML23258A197) public meeting, is designed to withstand the terrestrial ground 
accelerations associated with high seismic risk zones reducing seismic accelerations in 
horizontal and vertical directions by an order of magnitude. If its assumptions are confirmed, the 
JAEA Consortium would engage the NRC staff in future pre-application activities that would 
start with a submittal of its proprietary regulatory engagement plan. This would be followed by 
license topical reports (TRs) and/or white papers (WPs). The TRs are expected to include a full 
FSIS Quality Assurance (QA) program description, followed by other license TRs on specific 
key licensing issues that could culminate in an NRC SDA submittal and / or future 10 CFR Part 
52 Design Certification license application.  
  
The JAEA Consortium provided a QA Non-Public Proprietary draft WP, “Outline of Quality 
Assurance Program for Verification Test of Floating Seismic Isolation System (FSIS),” for staff 
review on November 13, 2023 (ADAMS Accession No. ML23317A112). The JAEA Consortium 
was seeking NRC staff feedback on its QA program that will be applied to its large-scale 
verification testing of the FSIS from mid-January through mid-February 2024.  
 
To validate its seismic isolation proof-of-concept, the JAEA Consortium intends to construct a 
large-scaled version of the paired FSIS / SMR system and then perform a series of tests of the 
configuration on the world’s largest shaking table operated by the Japan National Research 
Institute for Earth Science and Disaster Resilience at Hyogo Prefecture, Japan. The planned 
instrumented three-dimensional large-scale tests are intended to confirm the earlier 1/200 small-
scale model experiments of the FSIS capabilities using different damping configurations and 
utilizing a combination of FSIS air cavities and orifice modeling. These large-scale tests would 
be used to quantify results and provide the boundary conditions for applicability of the FSIS 
seismic acceleration reduction in a paired SMR. In order to reference the test results in a future 
10 CFR Part 52 application, the JAEA Consortium would need to document that the testing 
results were done in accordance with the QA requirements of 10 CFR Part 50, “Domestic 
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Licensing of Production and Utilization Facilities,” Appendix B, “Quality Assurance Criteria for 
Nuclear Power Plants and Fuel Reprocessing Plants.” 
 
During the public portion of the meeting, the staff described the JAEA Consortium engagement 
with the NRC to date and the JAEA Consortium then provided a public summary of its QA 
program for the scheduled large-scale verification testing of the FSIS.  
 
The JAEA Consortium submitted its public QA presentation, “Summary of Quality Assurance 
Program for Verification Test of Floating Seismic Isolation System (FSIS),” on 
November 27, 2023, (ADAMS Accession No. ML23331A003). The JAEA Consortium 
presentation stated that the planned FSIS testing will provide the data for verification and 
validation of analysis codes. The resulting analytical model would enable specific representation 
of the dynamic behavior of the FSIS paired SMR plant. The specific design analysis using this 
validated model would be used for the planned SDA approval process in accordance with 
10 CFR Part 52 and the guidance from NRC NUREG-0800, “Standard Review Plan for the 
Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition” (SRP). In its 
presentation the JAEA Consortium also proposed that the FSIS QA program for its verification 
testing adheres to the 10 CFR Part 50, Appendix B QA requirements as follows:  
 

• A Consortium-wide QA program has been established in support of the FSIS test 
program.  
 

• The QA program for the testing has been established in compliance with the regulatory 
requirements of 10 CFR Part 50, Appendix B. 
 

 
• The QA program is generally consistent with US NRC Regulatory Guide (RG) 1.28, 

“Quality Assurance Program Criteria (Design and Construction),” guidance on 
addressing the regulatory requirements, with exceptions identified and justified. RG 1.28 
endorses ASME NQA-1 Parts I and II. 
 

 
• The QA program conforms with applicable American National Standards 

Institute/American Society of Mechanical Engineers (ANSI/ASME) NQA-1, “Quality 
Assurance Program Requirements for Nuclear Power Plants,” NQA-1 Part I 
requirements with a few exceptions, for which justification is provided and documented, 
and when appropriate an alternative is provided; and in addition, the program’s use of 
commercial grade services is addressed through conformance with the applicable Part II 
Subpart 2.14 requirement for Commercial Grade Items and Services. 
 

 
At the conclusion of the public portion of the meeting, the JAEA Consortium stated that the QA 
program for the verification and validation testing of the FSIS would meet the 10 CFR Part 50, 
Appendix B QA requirements with few exceptions which are addressed with detail in the JAEA 
Consortium draft Proprietary QA WP submitted to the NRC on November 13, 2023.       
 
The public portion of the meeting concluded with no public questions for the staff.   
 
In the closed portion of the meeting the JAEA Consortium presented highlights of its draft 
Proprietary QA WP which outlined its planned compliance to 10 CFR Part 50, Appendix B for 
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FSIS verification testing through conformance with NRC RG 1.28, that endorses (with 
exceptions) application of the NQA-1-2017 Standard Part I/II, QA requirements for nuclear 
facility applications including those applicable to testing that supports the design and 
construction of nuclear power plants. The JAEA Consortium reviewed the few areas where 
exceptions were proposed while the NRC staff provided feedback on the proposals outlined in 
the draft QA WP. The NRC staff cited some examples where Criterion III, “Design Control” of 
Appendix B to 10 CFR Part 50, and Requirement 3, “Design Control,” of NQA-1 Requirements 
would apply. This includes a description of the design control measures that will be used to 
verify or check the adequacy of the design (e.g., such as by the performance of a suitable 
testing program). In the case of the test program for the FSIS, a description should be included 
on how the test program considers the most adverse or bounding conditions to which the data 
and test results would be used in a license application. In addition, the staff suggested that 
additional information should be provided regarding the standards that would be used to 
calibrate the measuring and test equipment from the Three-Dimensional Full-Scale Earthquake 
Testing Facility referred to as "E Defense." Lastly the staff stated that requirement 13 of NQA-1 
is not required under 10 CFR Part 52 SDA or DC. The staff also provided feedback on the use 
of the “quality-related” terminology given that the FSIS program is intended to validate future 
analyses that the JAEA Consortium considers to be safety-related. The staff pointed to SRP 
Chapter 17.5 for the QA requirements that would apply under an SDA or DC license application.  
 
 
The meeting was adjourned at 10:00 am. 


