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Small Modular Reactor

 MOTIVATION for very small reactors
 National Security Missions

 Off-grid Power

 Process Heat

 Other Applications

 DESIGN

 Generation of Water and Vehicle Fuel

 CONCLUSION
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Energy is needed to win the 
Fight
How can we sustain the 
force in the face of 
uncertain oil supply and 
asymmetric threats?
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600,000 gallons per week
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Remote Areas –
Canada (Northwest Territories & Nunavut) 

• Nunavut & Northwest Territories –
a matter of National Sovereignty.  

• 25 towns (600 - 6000 persons 
each) spend $220 to $300 million a 
year for heat and electricity.

• cost of fuel is $8/gal.

• Residents pay $0.39 to $0.94/kWh 
(subsidized price of electricity).
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Commercial Applications
EXAMPLE – Other Mining Operations in Canada

• Map shows 
locations and types 
of all mines in 
Nunavut.

• Almost none of the 
mines shown are 
serviced by year 
round roads; only 
winter ice roads.
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SMR (Small Modular Reactor) 
Design Goals

 Compact and Lightweight Unit
 Can be Transported Using 

Existing Vehicle Capability
 Can Supply up to 10 MW(e) 

per Unit
 Can Quickly Come on Line in 

Emergency Situations
 Multiple Start/Restart

Capability
 Can be Rapidly Installed 

and Removed

 Operates as Sealed Unit 
without Refueling

 Provides Capability for 
Years of Integrated Full 
Power Operation

 Uses Well Developed 
Nuclear Technology

 Can be Installed at Wide 
Range of Locations and 
Terrains

 Acceptable Cost
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The Baseline RADIX Design uses 
UZrH1.6 Fuel in a PWR Configuration

Reactor Scale and Components
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Functional Processes for Power Water and Fuel
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Production 10 MW(e) 50 MW(e)

JP-8 Fuel
3,000 

gallons per day

15,000 

gallons per day

Potable Water

[40°C, 23% humidity 
atmospheric conditions in 

Iraq]

430,000 

gallons per day*

2,150,000 

gallons per day*

The Product Add-Ons
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Summary
 There is a need for Safe 

compact deployable 
Modular Reactors 

 10 to 50 MWe reactors 
with integral radiation 
shield can be prebuilt 
and transported to and 
from locations where 
and when they are 
needed.

 Cost effective at $5000 
to $8000 per kWe

 RISKS
 Initial cost
 Regulatory uncertainty

 Advantages
 Social acceptance
 Lower cost
 Higher Safety


