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INTRODUCT 1 ON

By appliceticn daved April 15, 1967, and supplements thereto dated July 5

&nd August 22, )67, Reed College requested suthorization to construct and
operate & TRIGA dark 1 Nuclesr Reactor at Portland, Oregon, The reac’or

is intended for ise in educationsl and research programs and will be sperated
st steady-state power levels up vo & maximum of 250 kilowatts therr (kwt),
Pulsed operation of the reactor is not planned,

The TRIGA Mark 1 resctor proposed by the spplicent is of a design developed
by the General Atomic Division of the General Dynamics Corporation., 1t is

& heterogeneous pool-type reactor with fuel-woderator elements composed of

& mixture of zirconium hydride and 8 to 8,5 weight percent uranium (20%
enriched), clad with aluminum, This type of fuel element has been used
successfully in other TRIGA resctors, &nd has demonstrsted a prompt negative
temperéture coefficient of reactivity which inherently limits the reactor
power to safe levels during transients,

DESCRIPTION

The reactor core will be located at the bottom of a welded aluminum tank
whose cross-section is an oval spproximately 10 ft, by 15 ft, with a depth
of 25 ft, The reactor tank will be installed in & reinforced concrete pit
below the grade level of the reactor building. Approximately 16 feet of
water sbove the core will _rovide shielding in the v-rticel direction,
Surrounding the core radially will be a one-foot thick graphite reflector
enclosed in & welded aluminum can. Experimental faecilities will include

& rotary specimen reck adjacent to the core, & central thimble, and a
pneumatic transfer system for the production of short-lived radioisotopes.
These irradiation facilities sre similar to those instelled in other research
reactors,

The fuel loading of the core will provide a maximum of 2.25% $k/k above the
cold, clean, critical condition., The reactor will be controlled by three

rack and pinion control rods with a total reactivity worth of about 6.6% 8k/k.
The contral rod drives are similar to those provided in other TRIGA instal-
lations,
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The reactor wili be housed in & building to be constructed adjacent to
the present chemistry building. The reactor control console will be
loceted in & separate room from the reactor, All doors to the reactor
room will be westher-stripped and, with exception of & truck door, will
be equipped with closers to permit & negstive pressure to be maintained
in the room by the ventiletion system,

The ventilation system for the reactor room will be independent of that

for the existing radiochemistry lsborastory., Air will be exhsusted from
the reactor room through & short steck on the building roof, A continuous
gir moniter locsted near the reactor tank will provide an alarm in the
event of an accidentsl release of the activity and will sutomatically shut
down the ventilation sir supply fans to the room, Automatically operated
dampers will then direct exhaust air from the room through absolute filters
to the stack at & low purge réte sufficient to maintain a slight negative
pressure in the room,

SITE EVALUATION

The proposed site for the TRIGA Mark I reactor does not present any special
problems from & hydrological or meterological standpoint., There &re no
permanent residences within 700 feet of the ceactor site, Although situsted
in & seismicelly ective avea, there sre no known faults in the vicinity of
the site, Nevertheless, the reactor building and reactor pit will be
constructed in accordance with the requirements of the Uniform Building Code
for Zone 11 areas (moderste seismic activity) as is the practice in the
Portland, Oregon area. Moreover, &s discussed further below, in the event
thst an earthquake were to cause the reactor tank to rupture, with the
resultant loss of reactor cooling water, it is unlikely that a significant
quantity of fission products would be relessed, On the basis of these
considerstions, we have concluded that the site is suitable for & reactor

of this type and power level,

DISCUSSICN

A TRIGA reactor, which is considered a prototype of the proposed resctor,

has operated for several years at the General Atomic Laboratory in

San Diego, Celifornia, In addition, many other reactors of the TRIGA

design have been constructed and are operating in & manner similar to that
proposed by the applicant, The operating experience with these reactors has
demonstrated that the important reactor parameters can be accurately predicted.
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Ihe spplicent hes snalyzed various potential hazards sssociated with the
operation of the resctor, These includes (1) release of argon-41, (2)
resctivity sccident, (3) fuel element cladding failure, and (4) a loss of
pool water accident,

Radicactive argon-41, which is produced by neutrcn activation of the air

in the various irradistion facilities, could be released to the reactor
1oom and to the environment, The applicant's celculetions and our anslysis
indicate that the release of ergon-41 will not exceed the concentrations
specified in 10 CFR 20 as limits for re-tricted #nd unrestricted areass,

The reactivity accident considered by the applicant is rhe rapid insertion
of all the excess reactivity available in the core, Analysis indicaetes
that no damége to the core will result from this unlikely accident, The
core will be loaded to provide a maximum of 2,25% excess resctivity above

& cold, clean, critical condition, The prototype TRIGA reactor &t General
Atomic has opersted in the pulsed mode with several thoussend resctivity
insertiins of 2.25% end greater, 1In each cese the measured fuel temperatures
were congiderably below the point that would cause demage. On the basic of
experience geined from operation of the prototype TRIGA resctor, we have
concluded that there would be no undue hazard essocisted with the sudden
insertion of 8ll the excess reactivity aveilable in the core.

The applicant has consideved an sccident involving the release of fission
products following the rupture of the cladding of # fuel element, 1In this
event, the reactor room ventilation system would sutomstically begin to

purge the room air through ebsolute filters following a high sctivity

alarm, as described sbove, and personnel would be evecusted immediately,
Calculations indicate that & person would remain in the reactor room for
about an hour without exceeding the radiation dose limit of 10 CFR Part 20,
Ample time would exist, therefore, for safe evacuation of personnel, Futher-
more, the lcakage of fission products from the resctor room would result in
extremely small doses to the public,

The effect of & complete loss of pool water has been investigated, although
such an accident is considereu extremely unlikely. Siphon breaks prevent

the pool from being pumped dry accidently, and only & rupture of the aluminum
pool tank and its surrounding concrete shell could allow tan. drainage.
Nevertheless, the applicant has calculated end we concur that, even if all
the pool water were lost, no damage to the core would result, We have also

|||||






