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1gallon of water = 326 petajoules
(world energy use is 54 petajoules / hour)

380 million gallons of diesel 
(250 fuel barges)

=

What is Nuclear Energy?



Nuclear Fission

U-235 is an unstable isotope of U-238. A 
natural fission chain will end with Thorium-
231, which is a stable element.

Top right: Chena Hot Spring
Bottom Right: Elim Hot Springs



Nuclear Fusion

Nuclear Fusion reactions power the Sun and other stars. 



Conventional Nuclear Energy 

Nuclear energy produces 20% of electric power in the 
US, equivalent to all renewable energy resources 
together, including hydropower





Microreactors are an emerging class of small advanced 
reactors with the following general attributes:

What are Microreactors?

Output of 1 to 10’s of MWe **
Do not require water for cooling
Factory fabricated and transportable nearly fully assembled.
Requires a small operational footprint. 
Employs passively safe operating and fuel designs
Long intervals without refueling



Example MNRs under development

Example microreactor: 
Ultra Safe Nuclear Co. 
(USNC) (~10MWe)



Alaska Microreactor Legislation



 Does the technology exist?
 Is it safe?
 Is it economic?
 Is it responsible?
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Level of Maturity for Microreactor 
and Small Modular Reactor Designs 



Eielson AF Microreactor Pilot
• 2019 National Defense Authorization Act 

(NDAA) required the DoD to seek to 
develop a pilot program for the 
development of at least one micro-reactor 
by December 2027.

• Will be licensed as a commercial reactor 
project through a PPA with the Air Force 
(possibly the first in the country).



 Does the technology exist?
à Not yet, but imminent …

 Is it safe?
 Is it economic?
 Is it responsible?
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What Does Passive Safety Mean?
Fuel/fuel configuration

New fuel configurations such as TRISO 
particles cannot melt in a reactor and 
can withstand extreme temperatures 
and stresses that are well beyond the 
threshold of current nuclear fuels.



What Does Passive Safety Mean?
Passive Cooling

Advanced reactors do not require active 
systems to cool the fuel in an 
emergency. Instead they rely on passive 
safety features which require no active 
controls or operational intervention to 
avoid accidents in
the event of 
malfunction, and 
instead rely on 
gravity, natural 
convection, or 
resistance to high 
temperatures (or a 
combination 
thereof)
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Thermosiphons for protecting 
foundations in the Arctic 





Question: What does TAPS have in common with 
micro reactor technologies?

Thermosiphons for protecting 
foundations in the Arctic 
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Life Cycle of Nuclear Energy
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McArthur River uranium 
mine (Saskatchewan)

Elim, Alaska protest against 
uranium mining



Life Cycle of Nuclear Energy
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?Long-term storage?

Onkalo geologic storage 
(above, Finland). Dry casket 

storage in US (Right)
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Alaska factors to consider
• Alaska is a near-ideal early adopter market (high 

cost of energy, heat + power)
• Interest from vendors
• Risk associated with being an early adopter 

(economic, technological, public perception, etc)
• Opportunity for state/federal partnership
• Passive or active decision making



Why I am interested in small reactors:

• Baseload heat and power
• Compliment to variable renewables
• Carbon free
• Safer, Reduced risk of environmental contamination
• Competitive Pricing?
• Better long-term certainty of energy costs
• Possible complement to existing AK resource mix



“Engineers of our era devise many 
peculiar inventions. Often, these are 
so astonishing that tales of them 
appear to be sheer fabrications. Yet, 
people have repeatedly found 
themselves in situations where what 
was once considered utterly 
impossible proved to be achievable, 
prompting a cautious approach to 
dismissing the feasibility of any idea, 
regardless of its initial 
implausibility.”

Final Thoughts: Guess the Technology



Downtown Reykjavik 1932





Thank you!
Gwen Holdmann
Alaska Center for Energy and Power
University of Alaska Fairbanks
Gwen.Holdmann@alaska.edu





With little to go on, support for nuclear is tepid … after 
more information is provided, support grows considerably



Information changes perceptions


