UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D C 20666

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING ‘MENDMENT NO. § TO
FACILITY OPERATING LICENSE NO, R-§7
GEORGIA INSTITUTE CF TECHNOLOGY

DOCKET NO, 50-160

1.0 INTRODUCTION

By letter dated Jure 5, 1990 and supplements dated July 31, September 20, and
Octohir 23, 1990, the Georgia Institute of Technology (Tezn) recuested changes

to the Technical Specificutions for Facility Operating License No. R«97 fer

the Georcie Tech Reseerch Reactor (GTRR). The Geurgia Institute of Technology
operates o NFC-licensed non-power nuclear reactor on its campus in Atlanta,
Georgfa, The principal purpose and use of the reesctor are to support
ruclear-related research, The licensee has proposed performing @ new experi-
mem that requires on amendment to the Technica? Specifications of the facility
Micense. The amended Technicel Specifications have been proposed by the licensee
for the perfovicance of the proposed Fest Shutdown System Experiments (FSSE).

2,0 DISCUSSION

The proposed experiment requires the installation of a hollow capsule at a high
flux pusition in the core of the reactor, This capsule is connected by piping
outside the reactor shield, through an explosive valve, to a reservoir contain-
ing pressurized heliun-3 gas, which is a strong absorber of thermal neutrons.
The experiment involves operating the reactor et steady state full power level,
and explosively opening the valve so that helium-3 gas rapidly enters the
capsule. The negative reactivity insertion of the gas 1s designed to drive the
reactor strongly sub-critical, ceusing a rapid decrease in operating power
level, The FSSE are designed to measure the nuclear characteristics of this
reactor shutdown method,

Because the Georgia Tech reactor safety system includes a reactor period scram
that functions on both positive and negative periods, the rapid decrease in
power level during the FSSE would initiete a scram signal and rapid insertion
of &11 shim-safety rods. This rapid inscrtion of rods would obviate the
purpose of the FSSE, that is, to measure the core's nuclear response tu the
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helfum-3 injection. Therefore, the licensee requested authorization to insert
a one second time-delay in the negative reactor pericd scram circuitry so that
neutron flux data can be recorded for interpretation of the reactor's transient
behavior during the FSSE, The licensee's submittal of June &, 1990, and
supplements, described the FSSE in detail, included safety analyses and pro-
posed Technical Specification changes, and showed thet other applicable license
and regulatery conditions were sti1l fulfilled during perfocrmance of the FSSE.

3.0 EVALUATION

3.1 Operation2z) and Transient Assessments

As previously outlined, the FSSE would require installation of a hollow capsule
in the reactor core, The capsule would be connected by piping through an
explosive-driven velve to a reservoir of helfum-3 gas, a strong thermal neutron
absorber, The helium gas would be rapidiy injected into the capsule and the
nuclear response of the core monitored, The strong negetive reactivity addi-
tion of the helium gas would be expected to result in & negative period reactor
scram. This scram will be delayed for approximately one second to allow meas-
urement of core conditiuns without the influence of shim-safety rod insertion,
The helfum gas would renain in the capsule after reactor shutdown, and not be
remcved unless all shim-safety rods were fully inserted.

For the proposec experiment, the licensee analyzed changes in both the rate and
magnituge of reactivity, enc the reactor's response tu the negative reactivity
insertion. The licersee's analyses also included evaluation of potential
accidents related to the FSSE, This analysis showed that neither the FSSE nor
any crecible accident during the FSSE would lead to demage of the reactor or
1ts fuel.

The proposed time-delay in the necative period scram will in no way affect the
function of other reactor scrams, Furthermore, the regative period scram at the
Georgia Tech reactor is urique at NRC-1icensed non-power reactors, and is only
intended to miticate the reactivity effects in the event of a very unlikely
failure 1n a safety rod scram mechanism, The licensee has analyzed appropriate
accident scenarios, and has shown thut for the proposed time-delay of ore second
before release of rods, reactor safety limits would not be exceeded, or even
approached,

The FSSE will include, and will terminate with, the automatic scramming of the
reactor, Non-power reactors in the Unfted States, including the Georgia Tech
reactor, were designed and built so that release and gravity insertion of the
shim-safety rods to cause reactor shutdown is & benign and non-damaging action,
Scramming ¢f the reactur is @ normal and usual shutdown procedure. Therefore,
the inclusion of a reactor scram in the FSSE introduces no new risks to the
facility or to the public,
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offsite, and there is no significent increase in individual or cumulative occu-
pational radietion exposuve, Accordingly, this amendment meets the eligibility
criterie for categoricel exclusion set forth in 10 CFR 51.22(c)(9). Pursuant
to 10 CFR 51.22(b§, no Environmente) Impact Statement or Envircnmenta) Assess-
ment need be prepared in connection with the i1ssuance of this amendment.

6.0 CONCLUSION

The steff has concluded, based on the considerations discussed above, that:

(1) because the amendment does not involve & significant increase in the
probability or consequences of accidents previously evaluated, or create the
possibility of & new or different kind of accident from any accident previously
evaluated, end does not involve & significant reduction in 2 margin of safety,
the amendment does not involve @ significent hazards consideration, (2) there
1s reesonable assurance that the health end safety of the public will not be
endengered by the proposed activities, and (3) such activities will be conducted
in complience with the Commission's regulations and the issuance of this
amendment will not be fnimical to the common defense and security or the

health and safety of the public,

Principal Contect: Marvin M, Mendonca

Dated: December 12, 1990



