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Introduction

By letter dated October 18, 1982, the Pennsylvania University (licensee)
requested an amendment to the operating license for its TRIGA reactor
facility that would authorize .

a) performing subcritical measurements (keff < 0.99) in the
reactor core using standard UZrHx TRIGA fuel in configurations
other than a close-packed array.

b) , performing subcritical measurements in the reactor core,

using a mixture of standard TRIGA fuel and non-standard. . <

fuel elements designed and fabricated by the staff at the
uni v;e rsity. j

By letter dated November 30, 1982, the licensee provided supplementary
information and by letter dated June 23, 1983 the licensee modified the
original request. The June 23 letter requested that inclusion of the
use of fuel elements other than standard TRIGA fuel not be included in
the requested amendment at this time.

Evaluation

The Pennsylvania State University reactor is currently authorized to operate
in the steady state mode. at power levels up to 1 MW and in the pulse mode
using excess reactivity insertions up to 2.38% Ak/k (3.4$). Other research
reactors using TRIGA fuel have operated at power levels up to 1.5 MW' steady
state, and in pulse mode with excess reactivity insertions up to 5.00$.

In general, research reactors are licensed to operate with the core configured
in a close-packed array with specific exceptions. The exceptions vary with
the facility, but often limit a vacancy within the core to a single fuel
element position, or to multiple fuel positions at the periphery of the core.
The safety analysis for fuel vacancies usually rests either on a transient
analysis that assumes an inadvertent insertion of a single fuel element into
that vacancy or on fuel safety limits and the peaking of the steacy-state
power density in fuel elements adjacent to a water-filled vacancy. In the;
following, a summary of the staff's evaluation in connection with the.
licensee's request is given.
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Measurements both at General Atomic Co. (the TRIGA fuel vencor) and at Pennsvi-~

vania State Uriiversity have cetermined that, for a close-packed co're configured
like'the licensee's is, the reactivity change caused by insertion of a single
standard fuel element does not exceed 1% ak/K, even in the most reactive fuel

location. Therefore, rapit insertion of a single fuel element into a water-
filled vacancy in a TRIGA core that is just critical would cause a self-
terminating transient whose total integrated energy would be much smaller than
the energy produced in currently licensed pulses. Moreover, because the

licensee has requested authorization to use the reactor in a non close-packed
array only provided keff < 0.99, a 1% ak/k increase in reactivity would make
it just critical considerTng both prompt and delayed neutrons. Therefore,
no transient of any signifi.cance would result from the postulated ins'ertion of
1% ak/k. Further, neutron moderation in the Penn State core is near the optimum,
so the reactivity worth of a. single fuel element will not change much whether
the core is close-packed or not, so long as the loading configuration is close
to critical. Because only one fuel element can be handled at a time at the
licensee's facility (handling more than one fuel element at a time at the
licensee's facility is prohibited not only by administrative procedures, but ,

'

also by the physical limitations of the facility), inadvertent rapid insertion
of more than one element need not be evaluated.
'

< It is n'ot' necessary fo specifically evaluate the peaking of the power density
in fuel adjacent to vacancies in a loose-packed array because the licencee's
requested amendment restricts this configuration to conditions in which keff i
0.99. Therefore, the reactor would not be operable at any significant steady
state power level.

On the bases of the above considerations, the staff concludes that the amendment
requested by the licensee would not authorize operation of the reactor under
conditions potentially more hazardous than currently authorized, and is therefore,
an acceptable change to the license.

Environmental Consideration

i The staff has determined that this amendment will not result in any significant
environmental impact and that it does not constitute a major' Commission action
significantly affecting the quality of the human environment. We have also
determined that this action is not one of those covered by 10 CFR 51.5(a) or
(b). Having made these determinations, we have further concluded that pursuant
to 10 CFR Sl.5(d)(4), an environmental impact statement, negative declaration
or environmental impact appraisal need not be prepared in connection with
issuance of this amendment.
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| Conclusion '

t i

| The staff has concluded, based on the considertions discusseo above, that: )
(1) because the 3mendment does not involve a significant increase in the i

probability or consequencds of an accident previously evaluated, does not
create the possibility of an accident of a type different from any evaluated
previously, and does not involve a sig'nificant' reduction in a margin of
safety, the amendment does not involve a significant hazards consideration,
_(2) there is reasonable assurance that the health and safety of the public
will not. be endangered by operation in the proposed manner, and (3) such
activities will be in compliance with the Commission's regulations and the
issuance of the amendment will not be inimical to the common defense or to
the health and safety of the ,public.

Dated: AUG 121983

This Safety Evaluation was conducted by Robert E. Carter, Division of Licensing,
Standardization & Special Projects Branch.
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