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DOCKET N0, 50178

Licensed operation at 1 Met by the lockheed Aircraft Corporation of the
Radiation Effects Peactor (RER), located at Air Force Flant No. 67 in
Dnwson County, Ueorgia, was previously evaluated by the Division of
Ticessing and Regulation in a staff hazards analysis dated June 29, 1962,
lockheed sul.: ‘uently requested suthority to operate the RER at 3 Mwt,
and has alec re, o s.ed severml other minoy .mendments to Facility

Lirense ReB6, Cer.ain of the ameninents roguested will not be diecussed
explicitly in this analysis eince they represent only minor changes, or
are {tems related intimately to the requegts which will be covered in the
following discussion,

The principal ameniments sought by lockheed are as followa:

Permiesion 0 cperate the RER at a maximum power level of 3 Mwt,
. PRelocation of a test car position.

, Relaxation of air traffic restrictions at the RER site.

W, Removal of weather restrictions on reactor nperation,

5, Deactivation of certain remote arca moniter:,

W B e

‘neufficient information has been sudmitted hy lockheed with respect to the
1net item; there®sre the amendment requested is not bveing considered at
thie time.

The Advisory Committee on Reactor Safeguards has revieved lockheed's request
to operate at 3 Mvt and commented as followe in 1ts report of July 18, 1963
to the Thairman, AEC:

" . ., The Committee suggests that due attention be given to the reliability

and adequacy of coolant supply to the core under all conditions of operaticn.

Tn ado_tion., the Committee suggeste that the available excess reactivity

be 1 rited ‘o that required for three megawatt operation and that continuing
o ion be siven to procedural safeguarde and environmental surveillance.

With proper coneideration given to the comments atove, the Committee
Velieves that the licensee can operate the facility at powers up to three
megawatts thermal as proposed without undue risk to the health and safety
of the general public.”

R L
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g .on at Three Mvt- The RER ie currently licensed for operation at a

i ¥ | M power level of 1 Mwt, or one-tenth of its design rating of 10 Mwt,
During previous operations for military purposes, the reactor and its
su:lllary systems wvere checked out up to the full design power of 10 Mwt.
Accordingly the capability of the reactor to operate satisfactorily at the
requested maximum power level of 3 Mvt has been established.
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lockheed 1s presently authorized to load the rea.tor to s cold-clesn

excess reactivity of 3.3% vith a minimum shutdown margin of 14$, Operation

at 3 Mvt will require that the reactor be loaded to 5% excess ctivity

vith & corresponding de:rease in specified shutdown margin to 126 k, This margin
{s adequate, hovever, since the reactor can be made well suberitical under

all temperature conditions sven 1f ove of the four coutrol rods eticks 1o the
fully withdrawvn position, The additional excess reactivity will have negligidle
effect on the course of possidle transients during operation of the reactor
since the presently authorized 3.3% excess 18 already sufficient to govern

the course of most transients. Nevertheless, 5% is substantially short of

the 11% that was required for 10 Mvt operation. The limitation to 5% s
{mportant in controlling the possibility of incidents during fuel manipulation
or maintenance,

A potential safety problem which could exist at 3 Mvt operation is the
peesidility of melting & fraction of the reactor core due to decay heat
folloving & rapid total loes of voolant, During 1 Mvt operstion, the
1ikelihood of melting is extremely remote even if the coolant wvere to be

lost instantaneously. Extrapolation of experimental evidence %o 3 Mwt,
however, indicates that a small fraction of the core might melt due to
afier-heat under the same circurstances, DBecause provisions have been made for
the injection of emergency cooling water and the fact that pool water can
ydequately cool the core if the reactor is lowered into the pool, the “ikelihood
of melting due to after-heat is very remcte even after 3 Mvt operation., It s
ou* opinion that the only likely mechanisme for initiating an accident in whieh
a®ter-heat melting 18 possidle would be violent explosion of an eapruriment

sr ramming of the reactor vessel =y the locomotive used to rove th: flat cars
cuataining experiments. Such incidents could concelvably csuse penetration

af both the inner and outer reactor vessels, ghear off the {nlet coolant lines,
ard render the reactor hydraulic 1i{ft incapable of lowering the reactor inteo
the pool. In order to limit such poseidilities, use of the locomotive in

the vicinity of reactor building 1s prohibited unless the reactor 1is ‘
towered into the pool, Also {rmulation of experiments which have the
potential to rupture or dislocate the reactor vessel will be permitted only
after Commission review has established that particular experiments are
designed in such a manner that they can Yte performed with adequate marging.

of safety. Such experiments are not proposed ae part of the present review.

lockheed notified the Commission by letter dated August 12, 1963, that a leak
had developed in one of the flow chutes within the reactor veesel, OSubsequent
{nvestigation indicated that the Ye.° had Leen caused by mechanical deformation
of the chute during fabrication of he reactor vessel, The leak has been
repaired by welding, and exploratory examination of the iuterior of the vesse.
{ndicates that no other similar conditions now exist. It is our opinion,
through evaluation of data obtained during investigation ipto the cause of the
leak and {ts subsequent repair, that the vessel is nov sound and that a similar
condition which could cause loss of coolan. is unlikely to develop.

In viev of the foregoing restrictions, and in view of the various means by
Jhich water can be made available to cool the reactor core under various
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emergency ccaditions, it is our opinion that the meltdown of a substantial part of
(he core due to the postulated total repid loss of coolant may be deemed to be an
{ncredidble circumatance,

The applicant has postwlaled a maximam credible acefdent which rould motantially
lead o dispereion of relatively large amounts of redicactivity tb the environment,
The same maximum credible accident was postulated for previous 1 Mwi >
pperations; however, in the present case, the fiselon product inventory would be
larger. The accident {s created by the inadvertent vithdrawal of the control

rods when the vessel head s removed in preparation for vork on the core.

However, this accident is considered to be a remote possidility since visidle

and audidble annunication {s provided in the coatrol room should a rod become
unseated, Purthermore, removal of the vesesel head will only be performed with

the top of the reactor core imersed in the pool to a depth of 20 feet., This
vill, 1o the event of an excursion, mininize the amount of fiesion products
released to the environment, DPased on the conservative assumption that 100%

of the noble fission gases and 2.5% of the halogens would be released to the
environment, it 1s estimated that the maximum doses received at the site

voundary under strong inversion conditions would be approximately 10 rem

whole -body and 180 rem to the thyroid, These doses are within the guide-line
emergency doscs set forth in 10 CFR 100. In our opinion thi) accident represents
an upper 1imit to the potential hazard attending 3 Mwt operation,

Since the RER is operated in an unshielded configuration for the most part,

1t is {mportant to follow neutron-induced activity in the soil in the vicinity
of the reactor. Review of the results of lockheed's surveillance program te
monitor such activity reveals that there is at present no potential for offvei‘e
transport of induced activity in excess of 10 CFR 20 limitations, Nevertheless
periodic reviev of surveillance records will be necessary to establieh wvhether or
sot the mctivity trend over & long period of reactor operation will require
remedial action. It is our inteation to require sutmission of an annual report
by lockheed outlining the significant results of the surveillance program for
Commission review,

In viev of the fact that the RER is designed for operation in excess of 3 Mwt,
that suitable limitations are in ex!istenc2 to govern experimental utilization,
that sc.sequences of the maximum credidle sccident is within Commission
eriteria, ant that environmental -induced activity ie negligible at present

and surveillance is continuing, we have concluded that the RER can be operated
as proposed at 3 Mwt without undue risk to the health and safety of the publiec.

Relocation of Test Car Position- lockheed proposed to lay one nev set of
tracks over and parallel vith two pairs of currently existing tracks (thus
making the original tracks uousuable ) in order to facilitate location of
{rradiation experiments closer to the reactor., No provision will be made %o
{natall a test car ejection system such as is installed at exieting test

car positions., No experiment which presents a potential hazard to the

reactor will be placed in this tes ~ar position without appropriate provisions
for rimote removal.

The test car has an extension which overhangs the edge of the reactor pool;
therefore, we have considered the poeseibility of contact between the reactor
shield structure and the underside of the test car extension if the reactor
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. verd:iven vpvard on its bydraulie 14ft, To prevent such contact, reliance
£1L we pleced wpon iostrumentation vhich remotely fndicates the vertical
position of "Ly reactor 11t and upon two limit svitches vhich will sctuate
tndicaring 1ighte to alert the operator to the fact that the abield structure
{s usar the car extension 1§ inches and 3 inches before contact 4e possidle,
It 1s our opinion that the sdainietretive controls over lift operstion and
1imit svitehes are adequately developed; hovever, in order to avoid complete
reltsnce on administrative coutrol, ve have recommended, and the applicaut
has agreed, that the upper limit swvitch be interlocked to stop the reactor
110t autoestically.

-0 the resctor 1e 1o 1te fully elevated position during irrediation ¢* an
coperfaaps, 1t e copceivable that a relative shift in position of the
te3t car and/or the reactor might create ao {nterference which would ingede
e Taequent efforts to lower the reactor {uto the pool., The nev tracks and
' asy paBocinted stops will be coastructed in guch a waoner that the tast
err 4221 be firely supported in & fixed position, Guide raile on the reactoy
110t vill preclude undersirable latemal motion of the resctor vessel and
cussigted structure, Assurance that the test car ie properly positioned
.. what sdequate initial clearance exiels will be provided by a vigual
aeck prior to meising the reactor veseel, Having considered the positioning
of the test car relative to the reactor vessel and the reasonable dimensioval
‘olercaces involved, it 1s our opinion that the minimum two inches clearance,
‘provided for the present test car extension, should be sufficient %o preclude
the poesidility of iuterference vith vertical movement of the reactor vessel,

Ty v-ey of the facts that no experiwent vhich {8 potentially hazardous will

be p.scod io thie test car position without provision for remote removal, that
sdeq.te clearance between ihe present teet car extensicn and the resctor cen
ve snintained with reasonable precisic., that procedures bave hLeen developed

to essure that adequate clearances are provided for sny test car sxtepnsion
cosyaruretion, and that adeavate protective meagures exiet vhich preclude &
sol'ision betwveen the reactor shield tank and the underside of the test car
ectension, ve belleve that no slgnificant hazards vill arise from operating vith
th- roposed modificaticns.

.~l-,:q;A£5;§z%tfic Restrictions - At the present time aircreaft are reetricted
roow clying vitdin & valiue of 2.5 miles of the reactor st an altitule under

Lo00 fest. It 48 proposed that the redial restriction be reduced to 1.5 miles and
et tue present saltitude restriction resain io effect. The limiting distacce

13 S¢.orsired by the altitude restriction voich bad previously been established
oy 8% elti ndo et which persons in aricraft would receive negligidle radiation

¢ pt:oce Meom porval reasctor cperstion at 10 Myt, Fadistion levels at & borizontal
1irtesce of 1.5 miles from the reactor vould be even less than predicted ia
coupsation with the altitude restriction, FPurtbermore, radiation level
s.8:enents sade during reactor operstica confirm that the radilation exposure

to iadividuals 4o aircrwft flying vithin a horizontal distance of 1.5 niles of

she reactor would be completely negligible at 3 Mwt reactor operation.
Accordingly, ve believe the airepace restriction can be modified as yroposed
vitbout raising suy poesidility that persons in alrcreft could receive radiatiocn
exposure spproaching the sllovable exposures set forth in 10 CFR 20 for
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wavsteioted areas, It 48 noted that the Commission does not regulate alr
vroffic 99 ouchjy Lockheed has a procedure for shutting down the resctor and
roportii to FAA the passage of airoraft that are detected within the unrestriocted
woe defined above,

Wosther Restrictions of Boaot.or ?nttoa « At the present time the RER ia
resty TOk opera ¥ strong lnversion oconpditions in oombination
With wind epeeds less than 1 mile per howr. These oriteris were developed
during previous 10 Mwt operations Yo insure that diffusion condic¢ions would
be adequate to keep A-Ll concentrations below allowsble lovels at th

%00 £t exclusion fence, Thie fence is wholly wvithin the contrclled site,
and the pesreet public property is over LOOO feet beyond the exclusion fence.

Lockheed has requested that the meteorclogical restrictions be removed,

since at & power level of 3 Mwt there 48 1ittle 1ikelihood that A-Ll cone
contrations would exceed allowable concantrations set forth in 10 GFR 20

when averaged as permitted by tha regalations, Our independent caloulations in
general corroborate those presented by Lockheeu and indicate that under
extrew.ly poor diffusion conditions Part 20 concentrations may be exceeded

at the %00 ft fence for short periods of time, Qur calcwlations also show
shat concentrations in uncontrolled areas (beyond the perimeter fence) should
not be exceeded at any time. Consideration of the frequency and persistence of
petacrological conditions under which Part 20 concentrations could be excended
for ahort periods at the %00 £t fence indicates that average annual concentrations
wuld be well within Part 20 limits at the axclusion fence shich is itself ia
& controlled area, We believe that the present weather restrictions on reactor
operation can be removed without ralsing any poseibility of exposure of
personnel to excessive ALl concentrstions, Compliance with the provisions of
10 2R 20 will be established by the applicant on a continuing basis by
main-aining meteorclogical records during periods of reactor cperation and
ccoputing average A-Ll concentrations at the 3600 ft fence.

*schnical Specifications

’roposed Technical Specifications submitted by Lockheed on September 26, 1963,
wre developed jointly by Lockheed and the Commission, Our review of these
Technical Specifications indicates that they are consistant with the application,
a8 auended, and with the teirwms mutually agreed upon except for one omission,
With the sopowrrence of Lockheed, we have added a new paragraph, J.2.b.(3). W
correct this oversight, which reads as follows: :

"Test cars will not be moved in the vicindty of the reactor
building by means of a locomotive unless the reactor is lowered
into the pool, Tess cars and experiments that overhang the
reactor structure will be equipped with an interlock to stop
elevation of the 1ift prior to contact.®

CONLLDSION

As a result of the above analysis we have concluded that there is reasonable
asourance that the health and gafety of the public will not bs endangered
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ration of the RER in the manner descrived and in accordance with the
proposed technical specifications as podified abuve,

FOR THE ATOMIC ENEROY COMMIBSION

g@d Sigond W

Test & Power Reactor Safety Pranch
Division of Licensing and Regulation



