UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON 18, D C.
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AND GENERAL SERVI 108 NO. 50~
5 AMENDMENT TO FACILITY LICKNSE

Liceunse No. I-“
Anendment No, §

License No, R-86, as smended, is revised in 1ts entirety to read as follows:

1. This license applies to the Radiation Effects Reuw:tor (FER), o
neterogenecus pressurized uur-tyto nuclear reactor (Air Force Plaat
No, 67 rereinafter referred to as "the reactor”) vhich is possessed
by the General Services Administration and located on & 10,000 acre
site in Dawson County, Georgis, and descrided in the lockbeed
Aircraft Corporstion application for license dated February 23, 1963;
May 25, 1962; July 25, 1962; September 25, 1962; October 2, 1962;
Novembes 20, 1962; Fevruary 8, 1963; February 18, 1963; February 26, 1965,
April 10, 1963; May J, 1963; June 17, 1963; June 28, 1963; August 8, 19€3;
August 9, 1963; Seplember 26, 1963; January 6, 1964; March 2, 1964; and
June 12, 1964; and descrived in the Department of the Air Force
appiication for license dated March 13, 1962 and April 11, 1962, and
descrived in the U. 5. Army Corps of Engineers (representing ihe
U, 8, Alr Force, and later representing the General Services Administration)
application amendments dated June 25, 1963, August 13, 1963, and
Cetober 29, 1963; and described in the General Services Adminietration
application amendment dated June 15, 1964 (hereinafter collectively
referred to &s "the application"). The reactor vas constructed for the
Department of the Air Force as 8 facility exempt from ABC licensing
requirements under Section 31 b of the Atomic Buergy Act of 1354, as
amended.

2. Pursuant to the Atomic Energy Act of 1954, as amended, (hereinafter
referred to as "the Act") and having considered the record in this
matter, the Atomic Energy Commission (hereinafter referred to as
"the Commission") finds that:

A. The reactor as constructed will cperate in conformity with the
application and in conformity vith the Act and the rules and
regulations of the Comnission;

B, There i reagonable assurance that the reactor can be operated at
the designated location without endangering the health and the
pafety of the public;

.AY. lockheed Aircraft Corporation, with whom General Services Adminietration
has consunmated a lease agreement to use the facility, is technically
and financially qualified to operate the reactor, to assume finencial
17, ¢ respongibility for paysent of Commiseion charges for special nuclear
iy ‘J ‘ material and to under.ake and carry out the proposed activities in
‘ sccordance with the Commission's regulations;
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¢hanges in the Technical HSpectfications only vhen authorized by the
Comnission in accordsnce with the provisions of B:ction 50,59 of the
Comnission's Regulations (Title 10, CFR, Chapter 1, Part 50,
"Licensing of Production and Utilization Pacilities");

general Services Admin! stration and Lockheed Afreraft Corporation
ghall not permit or suthorize any organization otber than Lockheed
Alreraft Corporation %0 operate the facility.

Rotvithetanding any expiretion, modification, cancellation or
termination of the lease hgreement betlveen General Bervices
Administration and lockheed Aireraft Corporstion dated April L,

1962, Change Order ¥o. 1 thereto dated Jugust 13, 1963, General
Bervices Administration's letters 10 lockheed Aircraft Corporation
dated April 1, 1904 and May 26, 1964 (bereinafter referred to as

"the Agreement”), lockheed Aircraft Corporation shall, so long a8
tuis license shall be in force vith respect Lo Lockhced Alrcraft
Corporation, be T sponsible for assuring that the provisions of

this license and Coumission regulations for protection of health

and safety from rediation hazards are observed vith respect to tbhe
facility and materials covered by this license. Lockheed Aircraft
Corporation shall also be responsidle for maintaining ube reactor and
{ts components in & safe condition. In the event of any expiration,
modification, eancellation or termination of the Agreement, Lockheed
Aireraft Corporstion or General Services Admiuistration may apply to
the Commission for an appropriate amendment of this license to terminate
(his 1icense insofur as it 18 granted to lockheed Alrcraft Corporation.
Uotil such asmendment 1s issued, General Services Administration shall
in no vay prevent lockheed Atrcraft Corporation from observing the
requirements set forth in this condition.

Record

1n addition to those othervise required under this license and
applicatle regulations, lockheed Alrcraft Corporation shall keep
the foliowing reccris.

(1) Reactor operating records, including pover levels,
(2) Records of all experimental irrediations.

(3) Records showing radioactivity released or discharged into

the air or vater beyond the effective control of Lockheed
Aircraft Corporation as measured at the point of such release
or discharge.

(k) Records of emergency reactor scrams, including reasons tor
emergency shutdowns.

(5) Records of environmental surveys.

(6) Records of meteorological conditions that prevail during reactor
gperations such that inversion conditions can be readily
identified and the data taken can ve used to calculate Argon -4l

concentrations to demonstrate compliance yith Title 10, Chapter,
CFR, Part 20,



T

; ¥. lockbeed Aireraft Corporation ghall measure and record the folloving
values after the reactor has commenced operation vith each different
core loadins wattern for operstion at 3,000 kilowatts (thermal);

(1) Maximum excess reactivity of the facility, not including the
vorth of control rods or other control devices such ae
burnable poison strips or soluble poison, or sy exjerimentes;

(2) Total control rod vorth:
(3) Minimum shutdown margin both at room and operating temperatures;

(k) Maximum worth of the single contiol rod of highest reactivity
value.

G hﬁ!t.

In addition to reporis othervise required under this license and
applicable regulations:

(1) lockheed Aircraft Corporation ghall make ab immediate report in
vriting to the Comission of any indication or cccurrence of
u possible unsafe condition relating to the operation ~f the
reactor, including, without tmplied limitatione:

(s) Any substantisl variance io the predicted operating

conditions or characteristics of the reactor disclosed
by operatior of the reactor.

(b) Aoy accideptal release of radioactivity, vhether or not
resulting in persital injury or exposure above permissible
1imits or property damage.

(2) lockheed Aircraft Corporation ehall make s report in writing to
the Comnission witbin 60 days after August 1, 1964 and snoually
thereafter, vhich summarizes the folloving:

(a) Descriptions of the {rradiation experiments pertormed and
any unusual events involved in handling or operation.

(v) Number of emergency reactor scrams and unscheduled shutdowns
vith & brief explanaticn of the cause of each.

(¢) Principal maintenance performed and replacements made in
the reactor and associated systems.

(4) Results of environmental surveys {n coanection with the
measurement of on-site soil activation, activated soil
transport, and the levels in the Btowah River.

(e) Significant changes made in operating procedures and in
plant organization.

performed pursuant to 10 CFR 50.53(b) without prior Commiusion

|
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' (£) Changes made in the facility and tests or experiments
| approval .
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H. A copy of any nctice of intent to terminate or modify the Agreement
submitted by either jarty to the other shall be furnished simultansously
to the Comsission, Oo or before October 1, 1964, the Oenersl Bervices

AMuinistration snd Lockhesd Alreraft Corporstion shall notify the
Commission a8 to vhether the Agreement vill expire on December 1, 196M.
In the event the Agreement 19 anended and & pev expiration date estade
1ished, lockheed and GSA shall notdfy the Commission vithin sixty days
of the date upon vbich the amended Agreement shall expire.

pursuant to Section 50,60 of the regulations {n Titie 10, Chapter 1, CFR,
part 50, the Commission has allocated to Lockheel Alreraft Corporetion for
use in connection vith the fecility 18,8 kilograms of uranium-255 contained
ip uranium enriched in the isotope uranium-235. Betimated schedules of
special nuclear material transfers to Lockhieed Alreraft Corporation and
returns to the Comeission are contained in Appendi: “g", which 18 sttached
Lereto, Ehijments by the Commission toO Lockheed Atrcraft Corporstion in
sccordance with Column 2 in Appendix "B" vill be conditioned upon Lockheed
pireraft Corporstion retwrmn to the Commission of wsterial substantially in
sccordance with Column 3 of the Appendix "B",

Tis amendment 18 effective as of the date of {ssusace and shall expire
on April b, 1969 provided the Lease Agreement deserided in paragreph B.D.
above remains in effect continuously.

FOR T¥Z ANMIC ENERGY COMMISSION

o 4 Ayl 9 "'(; ',
gL Daat

Director
tivieion of Reactor Licensing

pete of Issuance: AUR | B 1964



HAZARDE AYALYSIS BY THE TEST & FOWER REACTOR SAFETY BRANCH

DIVIEION OF RYACTOR LICENSING

LOCKRFED ATRCRAPT CORPORATION
DOCKET M0, 50-172

_TECHNICAL SPECIFICATIONS CHANGE NO. 2

By letter dated January 28, 1964, Lockheed Adreraft Corporation requested
suthorization to utilize & lithium hydride shield in conjunction vith operation
of the Rsdiation Effects Resctor (RER). Additional information in support of
this request wes submitted by letter dated March 13, 196k and further clarified
by 4 telegram dated March 26, 196k, later confirmed and amplified by & letter
inted March 27, 1964, lockheed's {nitial request sought suthorization to use
the proposed shield at reacior powver levels up to 3 Met, Howvever, ihe applice-
tion 41d not discuss plans for controlling hazards due to tritius that would
be produced in the shield during the course of its use &t such powver levels,
Fending development of this {nformation Lockheed has requested suthorizetion to
use the shie'l in connection with experiments to be performed at & maximum
reactor pover level of 200 vatts thermal for an exposure at thie pover level
equivalent to no more than £0 hours. During such limited use, the amount of
.ritium , roduced in the shield wvould be negligible with respect to creating &
potential hazard o operating perscmnel or the public, The following discussion
pertains to use of the shield only at the 200 watt level and the attached
Technical Specifications, in which Lockheed concurs, cover thie limited use,

The proposed lithium hydride shield will be interposed between the reactor

and experimentse which aie to be {rradiated, The lithium hydride will be cone
tained in & stainlesec steel container in the ghape of a T5% anmilar sector of
& cylinder having & curvatiure such that when it is positioned for & test, ite
entire inper surface will bde spproximately equidistant from the reactor vessel.
The shield will be approximately U8 in, high and 16,5 4n, thick. The shield
will be mounted on & support strucrure which spens the reacior pool. The
sunpart structure is designed to move the shield in the vertical direction 8o
hati during the course of the experiment the ghield may be remotely raised or
1overed, This festure also permite the ghield to be elevated for storage when
it i no1 in use.

The ~rincipal concern with the use of lithium hydride ‘s its chemical reacti-
vi'y. The chemical reaction of 1ithium hydride with wvater ie fairly vigorous,
releasing large guantities of gaseous hydrogen which in turn could present &
notential explosion bazerd. In contact with air, lithium hydride may ignite
spontaneously. However, the specific shield design proposed by Lockheed
takes both of these possibilites into account.

Wher, the shield is installed it will be gupported in & position vhere it eould
esnceivably be dropped into the pool along side the reactor if the support

. puelure were to fail, We have reviewed the support structure in detail, and
have found it to be conservatively designed with respect to all anticipated
normal &nd sbnormal loads. A minimum of two {nches clearance is provided
belween the reactor structure and the shield support structure except on ithe
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Lottom of the shisld support structure vhere &n {rteriook 4e yeovided which
vill desctivate the reactor 1ift 2 inches prior 1o contact, Clearauces are
thus ample to prevent coutact between the shield and the reactor vhile the
renctor 18 Leing reised or lovered, The shield will be moved vertically by
an electric hotet, Peilure of the hoist or bolst cable vould pot endanger
the sbi.ld, bovever, since the shield s also supported by two other cables
attéched to 8 counter weight, This counter veight would limit the impact
loading on the stops of the support ptructure to & safe value so that ve do
pot consider it likely that the shield can fall ioto the pool, The support
structupe itself appears to be adequately anchored and braced to withetand
any lateral loadings that can be anticipated.

There 18 » remote possibility that the shield support etructure could be
knocked into the resctor pool by runsvay of the locomotive which ig used to
bring teet cars to the reactor building since the reailroad tracks extend to
ihe edge of the reac.or pool., However during use of the locomotive in the
vieinity of the reactor dbuilding, the resctor is required to be shutdown and
lovered into the pool., BSueh an treident under these conditicns could lead

to exvensive dapage to the reactor building if the hydrogen released from
reasctinn of the hydride with water should detonate, However it is considered
highl inlikely thet any glgnificant amount of fission product activity would
be relessed from the reactor in such an event, s mentioned above there would
be no significant hazerd from tritius from this event due to the restriction
on power level during vee of the shield,

The shield container 1s in essence & pressure vesgel designed for & positive

- agoure of 5 peig. In order to establish the integrity of the shield, leak
tests at 50°C and design pressure have beer performed and the resulte of the
testing indicate that leakage ehould be negligible for the mticipated mode

of operation, COverpressure protection is provided by & safety valve set 1o
relieve at approximstely 5 psig. Provisions have beern made to keep the

shield container filled with helium at all times to prevent eir from reacting
vith the hydride, The poesibility that & ghield leak could lead to & fire is
extremely remote vhern the shield ie used &t & resctor pover level of 200 watts.
voat generation in the shield vill be extremely small and the hydride will not
reach & tempersature high enougb to ignite even if 1t were in contact vith alr,
Purthermore, provisions have been made to bleed helium into the shield to exclude
air in the event of a lesk so that the possibility of & fire would be virtually
eliminated,

Tt 18 our opinion that the lithium hydride shield can be utilized as proposed
up to & resctor pover level of 200 watts thermal subject to the limitations
get forth in the proposed technical epecifications without introducing signi-
ficent hazards considerations not described or {mplieit in the Hazards Dummary
Report and there is reasonable assurance that operation of the resctor in
accordance with these specifications will not endanger the health and safety
of the public,

FOR THE ATOMIC ENERTY COMMISSION

Orighal Flpnae by

gaul Levine, Chief & lvw
Test & Power Reactor Safety Rranch
pivieion of Reactor licensing

Date: April 1, 1964




