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Nuclear News
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• Sustain and optimize the light-water reactor fleet 
for national energy security and low-carbon 
energy production

• Design, demonstrate, and rapidly deploy 
advanced reactors

• Accelerate the development and qualification of 
nuclear fuels and materials

• Design, demonstrate, and rapidly deploy 
innovative and sustainable integrated fuel 
cycle solutions

• Realize the Next-level INL and foster a high-
performing research organization
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Nuclear Energy Research 
and Development Objectives

https://inl.gov/content/uploads/2023/
12/INL-FY23-Impacts-Report.pdf

https://inl.gov/content/uploads/2023/12/INL-FY23-Impacts-Report.pdf
https://inl.gov/content/uploads/2023/12/INL-FY23-Impacts-Report.pdf


INL research having real-world impact 
to sustain the current fleet 

• Bringing digital technologies to 
existing reactors key to reducing 
operations costs.

• INL provided licensing basis input for 
modernization to newer digital 
technologies that is enabling the 
safety-related digital instrumentation 
and control upgrade at Constellation’s 
Limerick Generating Station. 

• INL reports provided to the U.S. 
Nuclear Regulatory Commission by 
Constellation Energy in support of the 
Limerick digital upgrade License 
Amendment Request.
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Constellation’s Limerick Generating Station in Pottstown, PA



Accelerating advanced reactor demonstration & deployment
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Critical milestones achieved for 
advanced reactor demonstrations 
and Experiments

• MARVEL: completed 90% final design
• Molten Chloride Reactor Experiment (MCRE): 

− INL achieved ~98% yield of uranium feedstock into 
harvested fuel during a fuel salt synthesis scale-up 
run for MCRE, exceeding the project requirement for 
a 90% yield and previously achieved yield of 83%.

− Performed the first full-scale fuel salt synthesis 
demonstration, supporting completion of final design 
of the fuel salt synthesis line. 

• PELE: draft preliminary safety analysis report (PSAR) 
for PELE was completed by BWXT and INL
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MARVEL will be the first modern 
microreactor ever to be designed, 

built, authorized, and operated.



The Experimental Breeder Reactor-II (EBR-II) containment vessel 
has been used to create the DOME testbed.

National Reactor Innovation Center Selects 
Three Developers for Studies for testing in DOME

• Westinghouse: eVinci
• Radiant Nuclear: Kaleidos
• Ultra Safe Nuclear Pylon
• NRIC working with each company 

on Front End Engineering and 
Design Studies

• Testing could begin as early 
as 2026
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First in history irradiation of Uranium 
Chloride Salt Performed at INL

• Molten-salt Research Temperature-controlled 
Irradiation experiment in the Neutron 
Radiography Reactor (NRAD). 

• First uranium-fueled chloride salt irradiation in 
history and the first enriched uranium salt 
irradiation in the US in over 50 years

• Only existing enriched-uranium salt irradiation 
capability in the world and will lead to the 
licensing and deployment of future molten salt 
reactor systems. 
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Researchers using NRAD to 
irradiate enriched uranium 

bearing chloride salt with neutrons 
to study the effects of radiation



Pacific Basin Nuclear Conference 
Coming to Idaho Falls in October 2024
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Honorary Chair: John Wager
Technical Chair: Jess Gehin 

Anticipating
Attendees~400 Blue Cross of Idaho 

Conference Center, 
Mountain America Center



Battelle Energy Alliance manages INL for the U.S. Department of Energy’s Office of Nuclear Energy. 
INL is the nation’s center for nuclear energy research and development, and also performs research 

in each of DOE’s strategic goal areas: energy, national security, science and the environment.



FY23 Highlight: First ever down-blending 
expanded fuel availability for demonstrations 

The Material Recovery Pilot Plant for the 
first time successfully demonstrated in 
situ down-blending of highly enriched 
uranium fuel to support INL and 
Department of Energy's commitment to 
the high assay low enriched uranium 
(HALEU) production technologies.
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The effort involved a team of researchers, operators, and technicians.

U3O8 sample, the product 
of the down-blending. 

This was a groundbreaking 
achievement providing a 
method to expand HALEU 
supply for advanced 
reactor programs. 
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