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Six Gen IV Reactor Systems with Common Attributes
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International R&D on Molten Salt Reactors, Molten 
Salt Chemistry, Materials, Mod&Sim
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Marvel 
design is a 
Na-K cooled 
microreactor, 
100 kWth, 
20kWe

Project Pele,  
design, build 
and 
demonstrate 
a prototype 
mobile 
nuclear 
reactor, 
TRISO fuel, 
5 MWth, 1 
MWe

MSRR, Low power (up to 1 MWth, to 
support academic research)

Molten Chloride Fast  Reactor (only liquid fueled 
design  supported under ARDP – will not produce 
electricity) - 150 kWth 

Kairos KP-FHR fluoride salt-
cooled, TRISO  pebble fueled
MSR, will not produce 
electricity, 35 MWth

Natrium – 840 
MWth, 345 MWe 
(variable output (up 
to 500 MWe short-
term with molten 
salt storage) – ARDP 
award

MCFR Full 
commercial 
operation – 500-
1200 MWe 

Accelerating Advanced Reactors Demonstration & 
Deployment in the U.S.



Technical Areas of Strategic R&D

Mission : Develop the 
technological foundations to 

enable MSRs for safe and 
economical operations while 

maintaining a high level of 
proliferation resistance.

Thermophysical and 
Thermochemical 
Properties of Molten Salts 
– Experimentally and 
Computationally Salt Chemistry

MSR 
Radioisotopes

Developing new 
Technologies to Enrich & 
Separate Radioisotopes of 
Interest to the MSR  
Community

Technology 
Development

Off-Gas Management
Radionuclide Release 
Monitoring, Sensors & 

Instrumentation
LSTL & FASTR

Development of Materials 
Surveillance Technology
Graphite/Salt Interaction
Materials/Salt Interaction

Advanced 
Materials

Mod & Sim

 

           
  

Resolve technical gaps related to mechanistic source term (MST) modeling and simulation tools. 
Modeling radionuclide transport from a molten salt to different regions of an operating MSR plant



 MSR Structural Materials R&D will be transitioning from the MSR program 
to the Advanced Materials and Manufacturing Technologies starting 01 
OCT 2024

 Working closely with Dr. Meimei Li and the other Gen IV reactors National 
Technical Directors for a smooth transition

 Meeting with MSR developers to understand the needs they have
 Terrestrial USA

 Flibe Energy
 TerraPower and Southern (01 May 2024)



Integration with Universities
Prof. Charles Forsberg

Prof. Max Fratoni

Prof. Adrien Couet



Integration with Other Offices

Dr. Laurent Capolungo, LANL



“Putting science into standards for 
MSR technologies” 18-19 March 
2024



SAVE THE DATE 

Workshop on Measurement and Analysis of Thermochemical & Thermophysical 
Properties of Molten Salts

Under the auspices of the ad hoc Molten Salt Thermal Properties Working Group

Hosted by the University of South Carolina 
The meeting will be solely virtual

Date and Time:  10 AM – 3 PM Eastern US Time, July 16-17, 2024

The purpose of the workshop is to exchange information on standards and best practices for obtaining 
and analyzing thermal and physical property data. The goal is to help assure that values generated for 
ultimate inclusion in databases and for use in applications are as accurate as possible with the 
uncertainties understood and reported.

Organizers:  Ted Besmann, University of South Carolina
     Tony Birri, Oak Ridge National Laboratory



https://gain.inl.gov/SitePages/MSR_Program.aspx



Promoting the future leaders of tomorrow 
through the Gen IV International Forum – 
Education and Training  Working Group
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