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Nuclear Reactor

Electricity Production

• Nuclear core produces hot 
water

• Hot water produces hot steam

• Hot steam turns turbine

• Turbine turns generator

• Generator produces electricity



What is 
Fission?



What is Fusion?



Is Fusion Real?



Magnetic 
Confinement



Inertial 
Confinement





Unlimited Fuel Supply

• Deuterium
• Contained  in oceans
• 0.03% of natural hydrogen in ocean water
• Deuterium extraction from water is well known technology

• Tritium
• Not naturally occurring
• Can be created in fusion plant itself
• Large quantities exist in moderator of heavy water reactors
• Tritium can be produced with identical process as Savannah 

River Site has used for decades in the reactors



No Fission 
Products



Growth in 
Fusion 
Companies



Chronological 
Approach to 
Fusion



Hohlraum Containing DT 
Pellet

• 192 Laser Beams
• 2.05 MegaJoules laser 

energy delivered to pellet

• 3.15 MegaJoules fusion 
energy 

• Scientific Gain of 1.5
• 300 MegaJoules used by 

facility



Required 
Technology 

Advances

Materials for first wall

Tritium breeding and extraction

Gain in DT burn

Magnetic confinement
• Cryogenic magnets
• Plasma confinement 

Inertial Confinement
• Laser efficiency and cooling
• Target manufacture and injection



Going 
Forward

Sept. 26, 2022 DOE announced $50M funding for 2-5 
national teams

18 month scope for fusion pilot plants

• Pre-conceptual design
• Technology roadmap

Team composition

• Fusion energy company
• Engineering, Procurement, Construction companies
• National Labs
• Universities
• Consultants
• Manufacturers
• Communities



International Thermonuclear Experimental Reactor (ITER)



Commonwealth 
Fusion

• High Temperature Magnets

• First plasma in 2025



Spherical 
Tokamak for 
Energy 
Production 
(STEP) 



Princeton Fusion Systems 
(PFRC)



Pistol Shrimp
• Shoots jet of water at 60 mph

• Bubbles collapse creating sound of 150-200 decibels 

• Collapse creates temperatures of 4,000-5,000 C and light flash



First Light Fusion

• Big Friendly Gun
• 2 square inch, 100 gram projectile

• 4 miles/sec
• Impinges on a DT target



Therefore…

• Fusion reaction with positive scientific gain 
has been achieved

• Number of fusion energy companies growing 
quickly

• Private investment increasing, vastly 
outpacing government funding

• Several FPP concepts to progress through 
conceptual design in next 18 months

• Technology advances in several areas still 
required to progress to commercial 
operation



Role of CNTA

• Site selection underway for several fusion 
pilot plant concepts

• Community support is a major consideration
• Savannah River Site is a very viable site for 

fusion plant
• Provide visible support to SRS and to fusion 

companies
• Invite them to give presentations
• Help educate public on differences between 

fission and fusion
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