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SUMMARY - Mu*STAR Nuclear Power Plants 
Clean Nuclear Energy - Converting SNF to Energy 

Flexible Regulatory Approach Possible -> Improve Continuously and Forever 
 Subcritical - No Criticality Accidents
 Accidental Radioactive Releases Mitigated by Online Fission Product Removal 
     Uranium and Plutonium consumed in reactor –> Cleaner Final Waste Disposal   
Decouples nuclear energy from nuclear weapons 
 No Uranium enrichment
 No dedicated reprocessing facility with plutonium stream
 No weapons proliferation risks –> bomb materials consumed in reactor 
Inexpensive Nuclear Energy -> High burnup of Spent Nuclear Fuel (SNF) 
 Online neutron poison removal improves efficiency
Consumes waste from other reactors – SNF becomes a valuable commodity
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Thanks!  Any Questions or Comments?



Muons, Inc. has over 20 years of R&D experience developing particle 
accelerators and related technology, having been awarded and delivered 
over 32M USD in private and government contracts in partnership with 11 
National Labs and 9 Universities. Founded by scientists from National Labs.
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Nuclear Now!
• No Greenhouse gas emission during operation
• Safest form of Electricity Generation
• Highest Energy Density / Low Footprint
• Lowest amount of waste

CHALLENGES:
• What to do with the SNF (Spent Nuclear Fuel)?

• Designs Frozen By Regulation = Innovation Gap!*
• Uranium Enrichment and Weapons Proliferation
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The results were amazing, but in successful companies, such stories are normal for those 
that can follow Demings’ principle to “Improve Constantly and Forever…”

TEVATRON performance over 20 years, 
including contributions by Bill Foster
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CFR10: a nuclear reactor is defined as "any apparatus or 
device in which a nuclear chain reaction can be 
sustained and controlled in a self-supporting or neutron 
multiplying medium, and which is designed or used to 
produce heat, power, or any other form of radiation."

CFR10 Part 50, Appendix A: nuclear power plants must 
limit the release of radioactive materials into the 
environment following an accident. The limit for the 
release of iodine-131 is 5 curies per day. The limit for 
the release of cesium-137 is 15 curies per day.

Nuclear Improvements Frozen by Regulations
The Nuclear Energy Industry is hobbled by Regulatory Demands to prevent:
• Criticality Accidents (like Chernobyl) 
• Accidental Release of Radioactive Isotopes (like Chernobyl, 3-Mile Island, Fukushima)

These challenges can be overcome with an ACCELEATOR-DRIVEN SUBCRITICAL 
DESIGN and MOLTEN SALT FUEL with continuous removal of volatile radioactive 
isotopes. 
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Nuclear Improvements Frozen by Regulations

• Decades required to certify reactor designs and components. 
• Defense-in-depth approach.
• Regulatory process time consuming and expensive (~$1B for Nuscale). 
• Designs cast in concrete. 
• Operation limited to same procedures for the following 6-8 decades. 
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Mu*STAR Nuclear Power Plants 
Clean Nuclear Energy - Converting Waste SNF to Energy 

Flexible Regulatory Approach Possible -> Improve Continuously and Forever 
 Subcritical - No Criticality Accidents
 Accidental Radioactive Releases Mitigated by Online Fission Product Removal 
     Uranium and Plutonium consumed in reactor –> Cleaner Final Waste Disposal   
Decouples nuclear energy from nuclear weapons 
 No Uranium enrichment
 No dedicated reprocessing facility with plutonium stream
 No weapons proliferation risks –> bomb materials consumed in reactor 
Inexpensive Nuclear Energy -> High burnup of Spent Nuclear Fuel (SNF) 
 Online neutron poison removal improves efficiency
Consumes waste from other reactors – SNF becomes a valuable commodity

11EarthX 2023 - Rol Johnson



Overcoming challenges using proven US National Lab Innovations
Our Solution to overcoming the two constraints come from one new and one old development at Oak 
Ridge National Laboratory. The Superconducting Linac of the Spallation Neutron Source (SNS) which has 
the power to drive multiple subcritical Small Modular Reactors (operated from 2010 to now)

                 ORNL SNS  (2010-…)                                     ORNL MSRE (1965-1970) Diagram
The Molten Salt Reactor Experiment (MSRE) (operated from 1965 to 1970) which demonstrated how we 
can continuously remove fission products from an operating reactor. 
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Improvement for Removing Neutron Poisons / PUREX inspired
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Business Drivers

Profitably Solving Legacy LWR SNF Waste Challenge

The current unwanted 80kT of nuclear waste in 
the US alone can be used to produce carbon-free 
electrical energy worth Trillions of dollars.

Waste to 
Asset

Reduction in radiotoxic lifetime of nuclear waste 
from 130,000 years to 270 years. Reduces need 
for geological disposal

Radiotoxic 
lifetime

Carbon 
Credits

From voluntary and legislated carbon credits for 
Carbon free generated Energy. $/ton of CO2
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Underground Build:
• MS fuel prep
• FP Removal  
• FP Storage
• MS Heat Storage

• Decay Heat
• Downtimes

• SRF Linac
• Mu*STAR SMR

• Mu*STAR MS SMR
• Subcritical
• Based on MSRE
• Internal Spallation Target
• Built in Factories
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Highest Energy Density
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