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Background
ÅDoD energy needs are increasing as available fossil fuels increase in cost 

and decrease in availability

ÅHundreds of small nuclear reactors have been built, mostly for naval use and 

as neutron sources

ÅNational Security requirement for independent power supply for DoD bases

ïMultiple small reactors could either be distributed or clustered to solve 

energy demand

ïCould be part of a Sandia National Laboratory micro grid concept

ÅCharacteristics of smaller nuclear reactors:

ïGreater simplicity of design

ïEconomy of mass production

ïReduce cost of site

ïHigh level of passive/inherent safety

Congress is funding research: 

} Advanced gas cooled designs

} Factory provided, assembled on-site
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Background (Continued)

ÅArgonne National Laboratory (Argonne, IL) has developed a liquid-

lead-cooled, fast-spectrum, solid-core reactor concept.

ïRequires a minimum of maintenance and can operate 30 years w/o 

refueling

ïPassive safety systems

ïCooled by natural convection

ÅOffice of the Secretary of the Army for Installations and Environment

ïLeverages Energy and Environment projects

ïUses catalyst technology projects

ïExecuted by Florida International University

ÅUSAF is considering building a nuclear power reactor at one or more 

of its bases, to be privately owned and operated

ïStarted by Kevin Billings,  Assistant Secretary AF for energy, 

environment, saftey and occupational health (MAR 08)

ÅSenator Larry Craig (ID) sent letter to SAF asking if AF was interested

ÅSenator Pete Domenici (NM) sent a similar letter
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Three BranchesðThree Reactor Programs

Å Naval Reactor efforts began in the late 1940s with Rickoverôs 
pursuit of a nuclear reactor for a submarines, culminating in the 
launch of the USS Nautilus in 1954.

Å Pressurized water reactor technologies were chosen based on 
their compactness and relative simplicity.

Å The Air Force also had a desire for a nuclear-powered aircraft that 
would serve as a long-range bomber.

Å An aircraft reactor was far more challenging than a terrestrial 
reactor because of the importance of high-temperatures, light 
weight, and simplicity of operation.

Å The Nuclear Aircraft Program led to revolutionary reactor designs, 
one of which was the liquid-fluoride reactor.

Å The Army Reactor Program began in 
1953 to enable nuclear power for 
remote sitesðthey chose PWR 
technology because the Navy did.

Å Reactors for Ft. Belvoir, Ft. Greely, 
Camp Century, and other sites were 
built.
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Army Nuclear Power Program
The Army Nuclear Power Program (ANPP) was a program of the United States 

Army to develop small pressurized water and boiling water nuclear power 

reactors for use in remote sites.

Eight reactors were built in all: (Of the 8 built, 6 produced operationally useful power for an 

extended period)
Å SM-1, 2 MWe. Fort Belvoir, VA, first criticality 1957 (several months before the Shippingport Reactor) and the first 

U.S. nuclear power plant to be connected to an electrical grid.

Å SM-1A, 2 MWe, plus heating. Fort Greely, Alaska. First criticality 1962.

Å PM-2A, 2 MWe, plus heating. Camp Century, Greenland. First criticality 1961.

Å PM-1, 1.25 MWe, plus heating. Sundance, Wyoming. Owned by the Air Force, used to power a radar station. First 

criticality 1962.

Å PM-3A, 1.75 MWe, plus heating. McMurdo Station, Antarctica. Owned by the Navy. First criticality 1962, 

decommissioned 1972.

Å SL-1, BWR, 200kWe, plus heating. Idaho Reactor Testing Station. First criticality 1958. Site of the only fatal accident 

at a US nuclear power reactor, on January 3 1961, which destroyed the reactor.

Å ML-1, first closed cycle gas turbine. Designed for 300 kW, but only achieved 140 kW. Operated for only a few 

hundred hours of testing before being shut down in 1963.

Å MH-1A, 10 MWe, plus fresh water supply to the adjacent base. Mounted on the Sturgis, a barge converted from a 

Liberty ship, and moored in the Panama Canal Zone. Installed 1968, removed on cessation of US zone ownership in 

1975 (the last of the eight to permanently cease operation).

} Key to the codes:

} First letter:  S - stationary,  M - mobile,  P - portable.

} Second letter:  H - high power,  M - medium power,  L -

low power.

} Digit: Sequence number.

} Third letter:  A indicates field installation.

MA-IA Reactor
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Reactors can be very small and powerful, such as 

the Nuclear Aircraft Concept
}Convair B-36 X-6
} Four nuclear-powered 

turbojets

} 200 MW thermal reactor

Liquid-Fluoride 

Reactor
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Navy Nuclear Power Program

11 Nuclear Powered Carriers                      69 Nuclear powered Submarines

More than 5500 reactor years without accident
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Proposed Solution

ÅSmall liquid-fluoride thorium reactor (LFTR) driving 
closed cycle gas turbine engines
ïCharacteristics;
ÅCapacity: 10 ï100 MW
ÅModular construction, capable of transportation by air and ground 

vehicles.
ÅReactor size:  3m diameter,  6m high.

ïPotential Cooling Methods
ÅWater cooled ïdesalinate with waste heat
ÅAir cooled

ïElements of design
ÅStrongly negative power coefficient and void coefficient 
ÅSimple internal fuel and blanket reprocessing
ÅHigh-temperature heat exchangers
ÅHastelloy-N core vessel stable in fluoride salt
ÅClosed-cycle gas turbine with ~50% conversion efficiency
ÅHydrogen/ammonia production and desalination capability
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DoD Power ςRemote and Naval Ships

Army AF
Marine

Corps
Navy

DoD Power ïRemote 

and Naval Ships

ÅKwajalein Test Range
ÅFt. Greely, AK
ÅGlobal Power Projection
ς Lily Pad Strategy

ÅGlobal Air and Missile Defense 
Sites
ÅMajor Overseas Bases: 36

ÅBMD Early Warning Radars
ÅMajor Overseas Bases: 17
ÅGlobal Power Projection
ς Lily Pad Strategy

ÅMajor Overseas Bases: 6
ÅGlobal Power Projection
ς Lily Pad Strategy

ÅMajor Overseas Bases: 16
ÅGlobal Power Projection
ς Sea Basing

ÅNaval Ships
ς Carriers:  11
ς SSBN:  18
ς SSN:  53
ς CG(N)-X:  19?
ς Other Major Surface 

Combatants

DoD CONUS 

Bases

ÅPower for each major base/ critical 
installation independent of the US 
Power Grid
ς USAF:  71
ς USA:  59
ς USN:  57
ς USMC:  15



Ambassador Woosley:  DoD Needs Distributed 

Power ïñSmall is Beautifulò (1)

Defense Infrastructure at Risk to 
National Grid Vulnerabilities

Need Power for Remote Sites, Global Bases, 
and Support to Expeditionary Forces

1. National Security and Homeland Security Issue

U.S. Overseas Deployments
Å> 700 bases in > 130 countries
Å> 250,000 personnel
Å> 44,000 buildings

Major Bases
ÅArmy ς36
ÅNavy ς16
ÅAir Force ς17
ÅMarines ς15
ÅIntelligence community


