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The National Reactor Testing Station was just that

• ~900 square miles of available 
federal land, far removed from 
any town

• A large aquifer capable of 
supplying cooling water

• Multiple contractors could work 
on many different projects 
simultaneously

• Aggressive experiments could 
be conducted in which the 
outcome was not all that 
predictable



A functional classification of INL’s reactors

• Safety testing

• Marine propulsion

• Fuels and materials testing

• Demonstration

• Air and Space 

• Military

• Focused experiments

• Support for larger reactors
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Some reactors 

served more than 

one purpose



INL’s operating reactors by year
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Understanding the context and the details

5Primary source for this presentation



Safety testing including transients
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EBR-II

BORAX I

SPERT IV

LOFT

PBF

TREAT



Marine propulsion
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S5G

Nautilus Prototype

S1W aka STR

A1W

High Temperature 

Marine Propulsion 

Reactor 630A (civil)



Reactors for testing 
fuels and materials
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Experimental 

Breeder Reactor II

(EBR-II) 1964-1994

Advanced Test 

Reactor (ATR)

1967-present

Engineering Test 

Reactor (ETR)

1957-1981

Materials Test 

Reactor (MTR)

1952-1970



Air and space propulsion
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SNAP 10A (1964-1966)

Aircraft Nuclear Propulsion

HTRE units on public display 

at Historic EBR-1 site

The mission was...to fly [reconnais -

sance] around Russia... If necessar y,

they would come in, dive down low,

deliver a few bombs in strategic spots

and leave. And then come back [to the

American coast], turn off the reactors

[to] let them cool off some, and fly

through a corridor [on chemical fuel]

back to our site. 

We looked at population densities along

the [possible corridor routes]. The air -

plane would have been escorted in

[and] escorted out. [If it crashed] we

would have been able to dump tons and

tons of foam, things of that kind... This

was during the Cold War. People wer e

serious.15

During 1955 and 1956, the Air Force

was ascendant once more in Wa s h i n g t o n ,

so “Fly early” was the order of the day.

If for no other reason than to invent and

rehearse the procedures on the ground

when an airplane returned from its mis-

sion, GE needed a special hangar—a

Flight Engine Test (FET) facility. T h e

power plant inside the airplane, crippled

or not, would somehow have to be

removed from the airframe and taken to

G E ’s huge Hot Shop, disassembled and

studied, repaired or replaced. Hangar

crews would have to handle the ordinary

maintenance of a hot airplane, not only

its nuclear features. Such problems as

extracting crew members from their

shielded cockpit without exposing them

to a gamma field had to be solved.

Nothing about nuclear flight could be

taken for granted. Money flowed, and

N RTS construction payrolls bulged

a g a i n .1 6

Meanwhile, HTRE experiments contin -

ued, but reactor fuel and materials had

a long way to go. GE wanted to irradi-

ate fuel elements in the MTR, but they

were too large to fit in the MTR’s test

holes and the ETR was not yet ready.

So GE retooled the HTRE as a materi-

als test reactor. Machinists drilled a

hexagonal space in the center of the

reactor. GE called it HTRE-2. The hole

was a generous eleven inches wide

across the sides of the hexagon.

Physicists inserted various metals and

fuel elements, subjecting them to neu-

tron flux and temperatures up to 2,800

degrees F. for sustained periods of time.

Their work moved high-heat reactor

materials into the realm of ceramics.

PR O V I N G T H E PR I N C I P L E

1 2 2

Above. Typical mission profile envisaged by U.S.

Air Force for a nuclear-powered aircraft flight.

Below. HTRE-3 components: reactor shield, single

chemical combustor mounted behind the reactor-

shield assembly, two modified J-47 turbojet

engines, and interconnecting ducting.

APEX-901

Courtesy of General Electric Aircraft Engines Division

Spherical Cavity 

Reactor Critical 

Experiment

1972-73



Demonstration
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Military
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The Gas Cooled Reactor Experiment 

(GCRE)  was a water moderated, nitrogen 

cooled reactor that was the first phase in 

the Army’s intended development of a 

mobile NPP (1960-1961)

In 1961, an accident at the Army’s 

Stationary Low-Power Reactor (SL-1) killed 

3 men and destroyed the facility

The Mobile Low-Power Reactor No. 1 (ML-

1) designed to be transported in < 40t 

modules by cargo planes or low-bed 

trailers. ML-1 operated for 664 hours 

between 1961 and 1964



Focused experiments

MAJOR FACILITIES/EXPERIMENTS

• ZPPR (1969-1992)

– 20 full scale fast reactors ranging in 
design size from 100 kWe to 1200 MWe

• ZPR-3 (1955-1970)

• BORAX (Boiling water reactor 
experiment) 1953-1964

– Proved the viability of the BWR concept

– Powered City of Arco in 1955

MISCELLANEOUS FACILITIES

– Experimental Organic Cooled Reactor

– Hot Critical Experiment 1958-61

– Nuclear Effects Reactor 1968-70

– Organic Moderated Reactor 1957-63

– SUSIE, RMF,THRITS
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Peter Collins examining ZPPR-16



Little reactors supporting bigger facilities
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• Support for irradiation facilities

– Advanced Reactivity Measurement 
Facility (ARMF) 1960-74

– Coupled Fast Reactor 
Measurement Facility (CFRMF) 
1968-91

– Advanced Test Reactor Critical 
Facility (ATRC) 1964-present

– Critical Experiment Tank (1958-61)

– Engineering Test Reactor Critical 
Facility (ETRC) 1957-82

• Neutron Radiography Facility 
(NRAD) since ~1978

– Provides neutron radiography and 
tomography on irradiated samples

2.2.1 Initial Engine Test (IET) Facility

The IET facility is a massive underground concrete structure located at the INEEL’s Test Area 

North (TAN). IET was the control center for aircraft nuclear propulsion testing performed at the INEEL 

in the 1950s and 60s. Little or no radioactivity remains; however, there are possible asbestos, mercury,

and lead hazards to be encountered during D&D of this facility. The building walls, floors, and ceiling are 

constructed with heavily reinforced concrete.

2.2.2 Advanced Reactivity Measurement Facility (ARMF) and Coupled Fast Reactivity
Measurement Facility (CFRMF)

The ARMF and CFRMF are located in building 660 (Figures 1 and 2) at the INEEL’s Test Reactor 

Area (TRA). ARMF and CFRMF were underwater test reactors used for reactivity insertion experiments.

These reactors achieved criticality in 1960 and 1962. The fuel rods have been removed, and the reactors 

have not been operated since 1991. The reactors are aluminum structures (Figure 3) located 15 feet apart 

in a 30,000 gallon common water canal measuring approximately 8 ft. x 28 ft. x 18 ft. deep.

2.2.3 TRA Filter Pits

The TRA Filter Pits are a network of underground buildings, structures, and tunnels at the INEEL’s 

TRA (Figures 4 and 5). The filters are charcoal-activated filters located underground in very restricted

entry pits, such that inspection, characterization, and disassembly will have to be done in confined spaces 

or remotely. The facilities are contaminated with lead, radioisotopes, and deteriorating asbestos. 

Figure 1. Test reactor pool at TRA-660 (ARMF and CFRMF). 
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ARMF and CFRMF

NRAD



Some perspective on INL’s reactors

• During the 1950’s and 60’s, the test reactors were supporting 
concepts that were being industrialized in the AEC’s power reactor 
demonstration program, including pressurized water, boiling 
water, sodium, gas and organic cooled reactors built at utility sites 
around the country.

• In 1955, five new reactors started up on the INL site, a 100% 
increase.

• In 1994, three of the remaining 7 operating reactors shut down, a 
43% decrease.

• In spite of the demise of the aircraft program and the SL-1 
accident in 1961, the number of operating reactors peaked at 23 in 
1961 and 1962.

• The last major reactor to start up was LOFT in 1973.

• Most reactors were not designed for long lifetimes—just to 
provide quick test data.

• On the other hand, ATR’s components are replaceable, so there is 
no defined lifetime.
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Notable innovation and impact

• Enabling commercialization of 
PWRs, some two thirds of the 
world’s nuclear plants.

• Enabling BWRs, another 20%

• Enabling nuclear propulsion

• Very high flux test test reactors

• Inherent safety

• Integral Fast Reactor

• Safety licensing basis

• Advanced fuel development

• First nuclear electricity

• Nuclear data

• Measurement techniques

• Decommissioning
15
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