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LOCKHNEED-GRORGIA COMPANY
A DIVIRON OF ADCRHELD ARCRATY CONPLE RATION

MARIEYTA GEORGIA 30060

Apteiein
L >

Janvary 29, 197)

LGD/303992

United States Atomic Energy Cornmission

Division of Reactor Licensing i
Washington, D,C, 20545 egv

Subject: Technical Specificetions for Radiation Effects Reactor, Docket 50-172

Centlemen:

Our letter of August, 14, 1970 (LGD,/ 299741, Subject, Rodiation Effects
Reactor, Docket 50-172), odvised the Commission that operation of the
Rediation Effects Reactor (RER) hod been termincted. We also enclosed o

set of proposed technicol specifications for the RER facility pending develop-
ment of o reactor decommissioning plan, During the intervening period,
representatives of the Division of Reactor Licensing ond of Lockheed have
hod several conferences regarding the cdequecy of the proposed technica!
specificotions, Lockheed has, os o consequence, modified its proposed
technico! specifications in severo! areas to incorporate several additional
restrictions which the Division of Reactor Licensing considers necessary to
enhance the sofety of the RER prior 1o the start of decommissioning.
Accordingly, Lockheed now requests that the proposed technical specifi-
cations contained with our letter of August 14, 1970, be withdrawn, and
that the proposed technical specifications and supporting analyses enclosed
with this letter be substituted. Addendum 1 to our letter of August 14, 1570,
listing the incumbent membership of the Procedure Review Committee at

that time, is still valid ond should be considered o part of the new proposed
technical specifications,

We wish to advise that Lockheed is also continuing its plons for decom=
missioning the resctor facility, and expects to submit o proposed decom-
missioning plon to the Commission in the very near future.
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United States Atomic Energy Commission LGD/303992

If you have ony questions obout the atove or attached information, please
contact M, A, Dewar, Department “2-14, Zune 401, Lockheed-Georgic
Company, Marietta, Georgio 30060, phone Area Code 404, 424-8347,
Your early consideration of this request will be opprecioted.

Very truly yours,
LOCKHEE}RCRAFT CORPORATION
Y 1 eere—

‘H. L. Poorc
Vice President

HLP:pb

Enclosures

H. L. Poore , under oath, stotes thot the obove and ottached
statements are true to thn best of his knowledge ond belief.

Subscribed and sworn to before me this 29th day of Jonvery , 1971,
ot Marietta, Georgia.

Netary Pukblic
My Commission expires: March 1, 1971
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“ReEUlate File Cy.
In conjunetion with its application for perwission to owi but not operate the
Radintion Effects Reactor under Pacility License Number R-86, lockheeo i
cuclosing a set of revised technicel specification. Chenges are identified

{n the specifications as -r- (revicions), -d- (deletions), and -a- (ad.itions)
Pollowing sre the basis for the indiceted changes.

A. SITE

A-2. A indicated in our annual report dated September 20, 1968, security
of LONL is subcontracted to a professicnal security agency. The sub-
econtractor security personnel cperate under the same rules and regulations
as lockheed Plant Protection, and there is no degradation in the level of
security afforded.

A-3. Ilnasmuch as there will be no further cperation of the reacter, those
portions of A-3 which refer %o access control during reactor operation are
no longer necesasry. Appropriete acoess contrsl requirements have been

moved to Section L.2.1. and will be covered in the discussion ef Section L

w

SUILDINGS

B.2, Inasmuch ae there will be no further operation ol the reactor, those
porsions of B-2 whicn refer to conditions during reactor operations are no
longer necessary. None of the reactor systen sontrols will be operated.
Certain portions of the primary cooling system valving may te altered, but
only at the direction of and with the cognizance ¢f, the Reactor Supervisor.
The reactor 1ift controls may be cperated, but only at the directien of ang
with the cognizance of, the Re.ctor Superviscr, The reactor lift position
indication system is only operable when the reactor upper closure and
equiprent terks are asseribled on the present vessel. Hence in present
ghutdomn contiguraticn there is ne resctor 1ift position indication system,
Wnen the reactor 1ift is in the fully rzised position and there is no
shielding waver in the shield tanks, the dofe rale outside the reactor
building is not greater than 100 mr/ur. Kence we visuslize no circumstance
by which operation of the lift controls would be detrimental to the health
and sef~.- of the general pudlic. The electrically operated doors
controiled from the operations tuilding prevented inadvertent departure

of perscnnel froc the operations building during reactor operation, Since
the reactor will no longer be operated, the requirement for electrically
locking the doors no longer exists. The ventilation system kept the
operstions building et & positive presaure with respect to the reactor
buildinz during reacior operation to pr- .t reactor-activated argon-41

and airborne partviculate contamingtion rrom entering the operations buildirg
Hence opéracicn of the ventilation system 18 no longer required,
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E.

EMERGENCY SYSTEMS

The cooling requirements for the fuel have been ca'culated, and it has
been ascertained that using air convection cooling only, the maximum
fusl ; ste temperature will not exceed 413°F, The calculation assumes
cenduction of heat to the fuel element storage rack, which weighs
3 lbs, and whic! represents a very significant heat sink by conduction,

The current power generation in the two RER cores has been calculated
based on the Way-Wigner equation:

peo0822f] 702 (4 'TYMJ

Wnere

P = Present power
%- Operationsl power level
t = Shutdown time, seccnds

T = Operating time, seconds

The first core was opsrated for total of 3825.28 MWH between December 14, 1958,
and Pebruary 20, 1964, The following table gives the number of megawatt

hours generated in each year, the last date of operation in each year, and

the maximuy power of operation during that years

Date of last Maximum

operation in Power Megawatt hours
Jear that year Level in xeg;
1655 Dec. 30 10 NW 793.5¢
1960 Dec, 1 10 MW 2655.55
1961 June &7 10 M® e
1962 Dec. 28 1 N% 45,9
19€3 Dec. *1 1M 287.65
1954 Feb, 28 1M 11.97

Por conscrvetisr, all operation was assumed t¢ be continuous at the maximum
porer level, encding on the last indicated date of operation., In sctuality,
operation occurred in almost every month of each year and at varying power
levels up to the authorized level, Hence lumping each year's operatiocn

into cne continuous period at the end of the year increases the conservatism
of the calculation, The power genera.ion from the first core, based on these
assumptions, was 2.503 KW on December 31, 1970.



A similar set of assumptions was macde f'or the second core based on the
following data:

Date of last Maximum
operation in Power Megawatt hours
x%gf that yvear Level ég ﬁ:.;
1 Dez., 2} ) MW .
1965 Dec. 30 3 MW 953.82
1966 Dec. 28 3 MW 1082.92
1967 Dec. 19 5 MW 457.53
1968 Dec. «v 3 Mw 422,22
1969 Dec, 11 3 MW 157.88
1970 Jul, 16 3w 115.10

The power generation from the second core on December 31, 1970, is 9.497 KW,

The fuel eierents are assumed to be cooled by natural convection of air.

A fuel eiement storage rack with 20 elewents, rather than the actual core

loading of 26 elements, was conservatively estimated to have a total shut-

down power of 9,457 KW, The hottest coolant channel is eatimated to

dissipate ebout 120 BIU/hr, or about 1/3 more power than the averusge

channel, The temperature rise of the air in passing through achannel is:
AT = L

'
s r e

where q is the heat flow into the channel, ¢, i8 the specific heat

(a value of .243 BTU/1b*F is assumed) and th Pis the mass fiow rate. ® . /2
where ‘" 1s the velocity of the air, A 1s the cross sectional area of tho
ehannel (.0018 ft€)and < is the density of the air in 1b/ft2, £z (7ir

where the zero subscript refers to initial conditions (that is, upon entor*ng
the channe;). T is the absolute temperature: ff = 0N lb/ft} for an assuned
Ta of 560° The velocity which the air _eaches in traversing this channel

is thus
1,91 {
'(\T-% K- ()

The acceleration due to the bucyant force resulting from heating the air
is given b, a = g | AT where g is t' ¢ acceleration due to gravity
(32,17 £t/ :v. " )3y & 1is the volumetric expansion coefficient (0.002033/°F);
AT is the increase in temperature in °*F of the air, The average
acceleraticn of the air in passing through the fuel element may be taken as
a/2. Hence
G = (32,17) (.002033) _"3____2’1‘ = (.0327T AT) £t

sece

With an initial velocity of zero, the distance the air stream traverses in
time 7 ds givenbyze=1 & t° withz =2 ft, ta= (4/2)%,

2
The velocity after time T is: /= at = ,362 (z\T)$ ft/sec (2)

wif s
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Coabining equations (1) and (2) provides an exit temperature for the

air of B27°R (367°F). The mar.mum temperature differential between the
air and the fuel plates is estimsted by AT = ¢ 4 where q 1s the heat
flow rate (& value of G0 BTU/ur or about twice thé avarage value is
assumed to approximate the maximum conditions) from one face of the fuel
plate; A is the surface arez of cone face of the fuel plate (.2 ft x 2 ft);
» is the distance from the fuel plate surface to mid channel (0,0045 ft)
k is the conductivity of air (,022 BI'U/ft hr*F). Hence AT = 46°F, The
maximur heat flow rate will occur near the midplate of the fuel, It is
thus conservative to consicer the maximum temperature differential
between the air and the fuel plate at the top of the fuel, The maximum
fuel =late temperature would thus be 413°P which is far below the melting
poin. of about 1220°F,

Toe texperature differential across the ,02 inch aluminum cladding and
across the fuel itself (.02 ineh thickness) was found to be on the order
of milli degrees.

loss of power et the REF will activate the criticality monitoring system
alarm., Hznce from the standpoint of criticality wmonitoring, no need
exists for emergency power, To inhibit corrosion of the fuel cladding,
the pool in wnich the HER fuel is stored is maintained at s high degree of
purity by the poel circulating system. It has been determined that the
Quality of the pool water remained within acceptable limits when the pool
airculating system was shut down for a pericd of two weeks, Hence it is
conciuded that temporary loss of power &t the REF will not lead to a
eondition deirimental to the claddirg on the reactor fuel, and thus no
need for emergency power exists.

On the basis of the above observaticns, no description of the operational
emergency systems is considered necessary in the Teshnical Specification.

CORE COVFPONET STORAGE

F.1 The changes in this section have included reidentification of the
title t2 include the reactor start-up source; deacription of the current
core component inventory; and establishment of that inventory as the upper
limit,

lockheed has on hand at LGVL (but not at the REF) 38 new fuel elements and
6 new control rods which have not been irrsdiated and which are still
stored in their original criticality-safe shipping containers. At the

time shipping cesks arrive at LGNL for removing the irradiated fuel, it
may be desirable to ship some of the new elements aiong with the irradiated
fuel, Inzsmuch as there are no lockheed facilities outside the REF for
opening the shipping cask afver irradiated fuel has been placed in the
cesk, iy will Te neceasary eitner o iced the new elements into The casxk
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REACTOR DESIGN

B2, Shutdown procedures exist which provide that, during non.operational
pe. ‘ode, the reactor 1ift may be immobilired at any desired level by means
of hand-operated bleed line velves. Procedures also exist which provide
thet & speoific storage rack will be used for storing th~ upper closure
whotever the upper closure 18 removed from the pressure .essnl, There is
no degradation in the level of pafetly involved in the changes which have
been made in this section, and the only purpose of the changes is to
docunent the above practices,

He3, The only changes to the description of the internal components are
to exclude fuel foom buing reloaded inte the reactor and to specify the
manner of storage of the other vomponents, Neither of the above changes
represents & degradation of resctor safety, and both actions are permitted
by current operating and/or maintenance procedures,

Hed . Tue changes to subparagraph b, of this sertion aiv 0 specify the
actual inventory of drive mechaniame and to incicate approved areas for
storage., These changes represent spproved procedural practices, and do
pot represent & degradation of reactor safety., The deletion of the
vpersting limitations (subparagraph c¢.) applies only tc operation of the
resctor and hence does not degrade safety in the shutdown facility.

H+%5, The change to subtparagranh ¢, of this section deleted authorization to
use a plutorium-beryllium source and prohidit reactivation of the antimony-12¢
scurce, The above changes and the thanges to subparagraph 4, all apply te
cperating conditionsy since there will be ne further operation of the RER,
none of these changes will affect reactor safety.

NUCLEAR AND PROCESS INSTRUNENTATION

In previcous discussions it has been shown that the only requirements for
continusus instrumertation consisty. of monitoring for criticality and
monitoring the level of water in the storage pesl, The sections of the
operational technical spesifications applied only to conditions during
facility operstion, and none of the conditions of the operational
spesifications eoyld, in our opinion, be considered aandatory to assure
the safely of the Tacility in its present configuration.

EXYERINENTAL FACILITIES

Inasmuch as there will be no further operaticn of the RER, and since the
res2tor core nhas been unloaded and stared in the storage pool, the limitations
irpssed on experisents by this secticn are ne longer pertinent, The one
exception 318 the lithium hydride shield which 18 currently stered in the

P
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reactor building basement, and negotiations are underway to dis)ose uof :
the shield to a licensed waste disposal firm as radicactive waste., A

pressure check of the shield 1s performed weekly and the proposed

technical specifications regquest that the interval be changed to monthly.

There has been no indicated change in pressure for over two years,

The restriotions on operaticn of the locomotive and on the presence of
reilway cars were imposed because of the potential of damaging the

reactor and poesibly crushing the fuel in the reactor. Since the fuel

is now Jocated in the storage pool at & horizontal distance of more than
20 feet from car position %/4, it is considered unlikely that a car or
locomotive could obtain encugh kinetic energy to leave the tracks and
impact on the fuel, Cars or locomotives on tracks 1 and 2 or on car
position 5/6 would have kinetic energy only in a direction 90* from the
direction %o the stored fuel and at a minimum horizontal distance of 10
feet from the fuel, Hence it is considered unlikely that the fuel could
be damaged from those directions, Therefore, it is considered that there
i¢ 10 need for resirictiona or the use of railroad rolling stock. For the
same resson, the rejuirement for the derail at the exclusion fence gate was
aleo irposed to sesure that a runaway locomotive could nrt reach tne
reactor, and this reguirement aiso no longer existe, Use of the derails
in the indicated configuraticns will as s matter of course be continued,
but we propose that there be no regquirement for reporting and logging the
derail ronfiguration,

REACTOR COOLANT SYITIM

As previously discussed in Section E, there i¢ no requirement, under either
poMma. or emergency conditions, to provide s cooling system in the present
sonfiguration, Periodieally circulsting the pool water through the pool
and/or bypass demineralizer has been shown to maintesin the pocl water
purity at & level sdequate to retard corrosion of the fuel cladding.

imite for the water quality are stated in Section I, and the pool water
will be circulated tnrough portione of the primary coolant system and the
denineralizers when necessary o maintain water quality within these limits,

AIMINTSTRATIVE AND PROCEDURAL SAFEGUARDS

L', With the shutdown of LML, the emphasis has shifted from operational

pafety to that of smaintaining a sefe configuration during the planning and

econduct of decommissioning of the reactor facility, The individual

responeitle for maintalning the safe configuration has not changed, but '
the methoda by whisn we interd to assure this continuity of safety are

reflected in the propised technical specificatizns, The responsibilities

assigred the Reactor Suparvisor are the gsame respeonsibilities asgigned to

tre gonier orerator ard his Yemm in the cperaticnal tecshniced
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The Keact r Safety Committee, which was responsible for experimental
safety, is replac~d by the Frocedure Review Coumittee, three of whose

four incumbent members are also members of the Reactor Safety Committee.
The Job titlee wnich were specified for the membership of the Reactor
Safety Committes nave been abolished, but the last incumbents in those
positions or their alternates are continuing as members of the Reactor
Safety Committee until adopticn of these proposed technical specifications.
Except for the fact that the Procedure Review Cormittee does not encounter
problems involving safety of reastor experiments, the functions of the
Reactor Safety Conmmittee and of the Procedure Review Comnittee are
essentially identical,

. The provisions for control of access to the exclusion area are
essentislly tdentical to those contained in the operational technical
speoificetions, and procedurally have been moved to this section of the
ppecifications because they are now administrative procedures not
affeting resctor safely.
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A, SITE

PHYSICAL LOCATION

The resstor facility is located in Dawson County, Georgia, on a eite

shicn i9 nominally deseribed by the parallels 34*, 20,6 minutes north
latitude and *W* 24 minutes north latitude, and the meridians B4e 08

mimutes west longitude and B4* 12 minutes west longitude,

DESCRIPTION OF CONTROLLED AREA

The resctor is loceted within the Gesrgia Nuclear laboratories, a
contr:lled area of youghly 10,000 acres. The nearest uncontrolled
areas are the esuth perimeter fence (B240 feet soutr), the east
perimeter fenre (G520 feet east) and the west perimeter fence 20
feet west), The minimum distance %o the north perimeter fene +265
feet All land within that area is controlled by Flant Security, and
the resrest routinely ocoupied above-ground work ares is about 8545 feet
fron the resetor, A chain link exelusion fence surrounds the reactor
geterally at & radius of 3600 feet. A segvent of the fence North East
of the resctor is slightly closer than 3500 feet.

EXCLU3I0H AREA ACCESS CONTROL
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B, BUILDING

REACTOR BUILDING

The reactor building is of conventional construction with steel I-bean
columns and built-up truss work, S8ioing and roofing are corrugated
aluminus. The building is not heated; however, during periods when
the ambient temperature is below freeging, the reactor will not be
reised from the pool unless heat is provided to prevent auxiliary
piping (e.g. shield tank plumbing system) from freering, Roof mounted
fans are provided to ventilate the building as necessary.

OVERATIONS BUILDING
The operations building is an underground concrete structure with

approximately & feet of concrete and 5 feet of earth on the roof to
provide shielding.

e e
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C. RADIATION NONITORING

GASEOUS AND PARTICULATE MONITOR

RER STORAGE POOL

While resctor fuel is stored in the RER storage pool, grab samples of
the storage pool water shalil be collected at least weekly and analyred
for gross beta-gamma and gross alpha activity, If the pool

pump is not operable at the time the sample is to be taken, the sauple
shall be taken from within 3 feet of one of the baskets containing
stored fuel elements, If & sample has a radioactivity concentration in
excess of 1x10%“ - ¢/ee, an invertigation shall be made as to the cause,
If 1t 18 found that a fuel eleme .t 48 leaking, action shall then be
taken to identify the leaking element and seal it in s leak-proof
container,

BUTLDING MONITORS

REMOTE AREA MONITORING >YSTEM

ENVIRONMINTAL SAMFLING

A ninimum of two continucus water samplers shall be located in the
Etowah River, at least one being located 3500 feet or more upstreanm
from the reactor and at least one 3600 feet or more domstreans from

the reactor, Samples shall be collected and analyzed at least twice
ponthly; the ecollection interval shall be approximately two weeks except
when weather conditions make the sample collecting points inaccessible,
Samples shall be analyzed for gross beta-gamma and gross alphs activity.

A continuous particulate air sampler at the RER demineralizer building
entrance shall be operated, Filter ssnmples from the particulate air
parpler shall be collected and analyred weekly for gross beta-gamma and
gross alpha activity, Operation of the air sampling system may be
discontinued after the fuel is removed from the RER storage poo..

Soil and vegetation samples shall be collected and wnalyzed for gross
beta-gamua and gross slpha activity at least quarterly.

C-1
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6.

CRITICALITY ALARM

While reactor fuel is stored in the RER etorage pool, a criticality
alare system shall be operable, The location, sensitivity, and alamm
set point of the monitoring device for the criticality alarw systes
shall comply with the requirements set forth in the Code of Pederal
Regulations, Title 10, Part 70, Paragraph 70,24 (a) (1) ae amended,

The system shall alamm in Flant Security Headquarters, Response to
alarms shall be made Ly Plant Security personnel in accordance with
procedures approved by the Procedure Review Conmittee, The alamm
system shall be checkeu for operability at least weekly. If the
eriticality alarm system 18 non-operable, the radiation level in the
KER storage pool shall, during the first 72 hours of such non-opersble
periods, be monitored at least once every 24 hours by an individual
suthorized by Meslth Physics utilizing an operable currently-caiibrated
portable survey meter, After 72 hours, the monitoring frequency shall
be increased to At least once every B hours until the criticality slarm
system is operable, No astivity involving fuel handling nor pool water
transfer other than riormal eirculation shall be conducted while ‘he
eriticality alaru system is inoperable.
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D.  WASTE DISPOSAL SYSTIM

The REF wente disposal system 18 designed to handle activation
products generated by RER operation, Features incorporated in the
design include demineralizer resin beds with decontamination factors
of 107 to 10%; two 5000 gallon waste decay tanks for retention of
wasle water with high rediosctivity concentrationsy and one 150,000
gallon hold and drein tank which may be used for decay and dilvticn
of activity prior to release to the seepage basin,

The sctivity levels of radioactive waste released to the seepage
basin will not exceed limits specified in 10 CFR 20 fur restricted
aresas. The total annual release will not exceed 1 curie,

Radiosctive waste materisls will not be permanently disposed of by
burial st the site except as provided by 10 CPR 20,304,

— — S A T



E. EMERGENCY SYSTEMS

There shall be no requirement at the KIP for emergency cocling or
emergency power,




o P. CORE COMPOGNENT STORAGE

1. INVENTORY

The nusber of irradiated fuel elements on hand at the KEF is 56,
The nurber of irrediated control rod fuel assemblicg on hand at the

REF is 5, There are elsewnere at LUNL 38 new fue) elements and 5 new
control rods, Wnen being prepared for shipment oi'f-site, these fuel
vlenents and control rods may be brought to the RE' only in accordance
with procedures approved by the Procedure Review Comuittee. Other
tdentifiable radioactive material (i.e,, licensed byproduct material

88 distinguished from sctivated reactor components and activated tools
and experimental eguipwent) consists of the antimory-124 reactor startup
source (currertly less than 10 curies) and about 10,000 curies of
encappulated cobalt-60, All core couponents and byproduct material may
be dispused of by authoriced means.

2. STORAGE

Irradisted fuel elements shall be gtored in fuel element storage racks
(&t the bottom of the storage pool. Irradiated ceontrol rods shall be
stored either in control rod storspge racks along the pool wally or in
control rod storage positions, tsc of which are svailable in each fuel
elevent storage rack, Antimony-124 shall be stored in the pool or in
the pressure vessel., Any cobslt-60 in storage at the REF ghall be
stored in the pool, Fuel shalil not be transferred to, nor stored in,
the reactor,

3. FIEL ELRENT STOR 3E RACKS

Puel element storage racks are constructed of zluminum, and contain layers
of aluminumecled cadmi‘is around the outside of the fuel plate region and
betweern each tier of four fuel elements, Each rack shall hold & maximum

£ 20 fuel elements in a % x & array. The & x 5 array has accommodations
for storing two control rods in fuel element positicns, The caleulat:.d
U235 loading required for the fuel elements in one fuel element storase
rack to achieve criticality, sssuming no leskage, is 211 gms per element,
When leakage is assuned from the sicdes only, & full rack of 21\ gn
elements would have a caloulated multiplication constant of 0,78,

4. PREFAMATION FOR SHIMNT

Fher fuel 1s being prepared for shipment off-site, fuel element end boxes
may be removed from the fuel assemblies before the fuel is loaded into the
cask, The poison sections and 1ifting bails may be removed from the control
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0. REACTOR SHIELD TANKS

The reactor vessel is surrounded by segnented shield tanks, The shield
tanks in the quadrant 180°* away fror car position 3/4 shall be approximately
20 inches thick, The shield tanks in any of the other three quadrants

may be either B inches or 20 inches thick. The tanks may be either filled
or drained., The shield tanks may be removed from the reactors.
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four B-inch pipes which serve as two primary coolant inlets and twe
primary conlant outlets. No new penetration shall be sdded to the
pressure vessel or reactor closure,

RER VESSEL INTERNAL STRUCTURE

Internally the vessel consists principally of the inner tark, the hold-
dowr plate, and the core support structure, The inner tank, which is
open at the bottom and top, and otherwise has no petietration, serves

as a flow guide. The hold-down plate, located above the core, covers

the entire core section, Sirce flow through the core is down, the
bydraulie loading of the hold-down plate is not a factor. If the reactor
should ' inverted, the maximun loading on the hold-down plate would be

less than 10,000 psi. The yield stress for the holo-down plave 19 32,000 psi
at 200°P,

The core support structure consists of a grid plate to position the

various core components, a support plate which retains fuel elements,
reflector elements and the start-up source within the core and a control
rod shock damper which consists of & main cone, individual shock absorber
tubes, ana associated structural members, Its function is to transmit the
shock load which the contrel rods impart subsequent to scram to the pressure
vessel wall, As & backup to the shock damper, a mechanical stop is welded
to the bottom of the pressure vessel,

The entire core structure is supported by a ring welded to the pressure
vessel wall, The design criteria on itress for these structures are a
maximum stress of 7200 ,si on the core support bracket, 2440 pei mavimun
stress on the support plate, 14,500 psi maximum stress on the grid plate,

and 5600 psi an the cone, The yield stress for all of these components is
in excesy of 25,000 psi,

Fuel eliements and control rods shall not be loaded intoe the RER vessel,
The hold-down plate, inner tank, and €rid and scram damper assembly may be
in the FER vess:  or may be stored in the resctor building or storege pool.
The starteup source, dummy fuel elements, reflector assemblies and flow
baffles may be left in the KER vessel or may be removed from the vessel.

CONTROL SYSTEM AND OPERATING LIMITATIONS

8. Control Rod Design

The control rods are fuel and poison sections enclosed LYy sluminum tubes
approximately 3" square by 05" long., Each has & grapple head at the top and
& spring-loaded tip p' Age at the bottom, The fuel section containa an
aluminum strap extension at the top which extends the length of the poison
section, The poison section, a square aluminum tube, siides onto the strap

e e U — e o -
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Including spares, there are § control rod drive mechanisms, 3 regulating

rod drive mechanisms, end 2 fission chanber drive mechanisms, The drive
mechanisms may be stored either on the upper closure or elsewhere,

CORE OFERATING LIMITATIONS

8. The core, which has an active height of 24 inches, 18 designed on a
3-inch modulus in & 6 x 7 array with the four corner positions omitted.
The moderator and coolant are light water, The reflector may be light
water, or may be solid or canned aluminum or berylliam designed to conforwm
to the unused spaces in the grid and external % the grid but within the
inner tark,

b, Puel material is uranium-alumin'  alloy., The enrichment of the fuel
10 nominally 9°F U235, Cladding : ‘etallurgically bonded 1100 aluminum,
The fuel elements are flat plate, m. .fied MIR type, aluminum, urenium
assemblies, Each element contains 15 fuel plates having the approximate
dimensions 0,060 inch thiek, 2.75 inches wide, and 24.5 inches long, KEach
fuel plate consists of & nowinal 0,020 ineh thieckness of uranium-aluminum
alloygin & picture frem clad with & nominal 0.020 ineh thick layer of 1100
sl wn, The plates are positiocned in the element by aiuminum side plates
#0 that a nominal 0.108 inch wide coolant passage 18 provided between fue)
plates, Each element is loaded with approximately 176 gme U-2%%, The top
end of each element has a handling device, The bottom of each element 1p
equipped with & positicning box about 3 inches sguare which fits into the
grid. The overall length of fuel element is nominally 38.5 inches,

€. The start-up source is an antimony gamma emitter, placed in the center
of a berylliun dummy fuel element, and ie positioned in one of the available
ppare fuel element positions in the grid plate, For operation, the source
provided & neutron flux of at least 15 nv at the fission chamber location,
There w11l be no minimum source strength requirement at present, The

source shall not be reactivated,

@: Puel content verification and other core parameter determinations will
normally be conducted at the CER, The following limitatione will apply,
however:
(1) The maximu» number of fuel elements in the core shall not exceed 33,
(2) The maximum U-238 cortent of the vore shall not exceed €,2 kg.
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. 4
I. NUCLEAR AND PROCESS INSTRUMENTATION

NUCLEAR INSTRUMENTATION

The eritieality alam system described in Section C,6 shall alare in
Plant Security hesdquarters., Response to alams shall be made by Plant
Security personnel in accordance with procedures approved by the
Procedure Review Coumittee, After the reactor fuel has been removed
from the pool, use of the oriticality alarm systen may be discontinued.

PROCESS INSTRUMENTATION

The reactor storage pool water shall be monitored for g and conductivity
4t least weekly while reactor fuel is stored in the pool, Conductivity

and pH shall be measured utilizing either portable or fized instrumentation,
If the pusmp is not operating st the time the sample is %0 be taken, the
sample shall be tacen from within 3 feet of one of the baskete containing
slored fuel elements, FPool water resistivity shall be maintained greater
than 250,000 ohmeom, and pool water pH eshall be maintained between 6 and
7:5: 4 pool level monitor shall sound an alam in Plant Security heads
quarters if the pool water level drops below 185 feet, The pool level
monitor shall be checked weekly for operability., If the pool level
monitoring system is inoperable, the pool level shall be checked visually
At least once every 24 hours, After the reactor fuei has been removed,
operstion of the pool eirculation system and monitoring of pH, conductivity
and water level pay be discontinued,

11
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2.

Jo EXPERIMENTAL PACILITIES

Except for the lithium hydride shield, no experiments or equijpment
having significant kinetic energy shall be operated in the resctor
building. No experiments or equipment involving energetic fluids or
materials having & potentias of sudden release of chemical energy in
excesas of 0.1 1b of INT shail be stored or used closer than one foot
to the reactlor pressure voaoxl. All smounts at other distances may be
deternined on the basis of R* geowetric attenuation subject to the
further limitation that the total potential lateral loading of the
pressure vessel support structure shall not exceed the allowable design
loading. There shall be no restriction on use of the looomotive,

LITHTUM HYDRIDE SHIELD

A helium environment shall be maintained on the lithium hydride at all
times, Whnen instailed in the facility and not in use the shield shall

be stored at a positive internsl pressure, Monthly checks on pressure
shall be perforwed in order to deterumine the leakage rate from the shield,
Gases vented from the shieid will be monitored for tritium content during
release to the environment, Tritium released to the environment, when
aversged monthly, shall not exceed 1% of the spplicable limit of the Code
of Federal Regulat.ons, Title 10, Part 20, st the site boundaries. The
iithium hydride shield may be disposed of in sccordance with the Code of
Federal Regulations, Title 10, Part 30,

J-1
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K. REACTOR COOLANT SYSTIM

There is no further need for a reactor primary cooling system, As long

as seactor fuel is stored in the storage pool, the primary cooling systen
valving shall be set to permit the storage pool water Yo be cireulated
through the pocl and/or bypass demineralizer.
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L. AIMINISTRATIVE AND PROCEIURAL 8. bouamps
ADMINTSTRATIVE ORGANIZATION AND STAMFING

&, Organitation

The Reactor Supervisor, appointed by the lockheed-Georgia Company

Chief Engineer - Experimental ang Ayionics - shall be responsibie for,
and shall maintain surveillance over, all sctivitiesa within the RER
exelusion fene~, He shall have responsibility for maintenance and
removal of equipment, maintaining the integrity of the fuel elements,
and precluding the relesse of radiosctivity., A qualified Health
Paysicist, appointed by the Chief Engineer - Experimental and Avionics -
shall be ar advisor % the Reactor Supervisor,

b. Procedure Review Committee

A frocedure Review Committee, appointed by the Chief Engineer -
Experimental and Avionies - shall monitor activities arising as a result
of activities within the RER exclusion fence. As a wminimum, the Procedure
Review Committee sha.l consist of the Reactor Supervisor, the Health
Poysicist, and two additional scientists/engineers, onc of whom shall be
chairman, Each scientist/engineer on the Procedure Review Committee shall
have at least 5 years of experimental, design, or operational experience
with a test or power reactor., Addendum 1 lists the names and Qualifications
of the incuw.bents, When any changes are made in the Procedure Review
Committee menbership, lockheed shall advise the Commission within 30 days
of the nature of the changes and the names and Qualifications of new
members, All procedures pertaining to sctivities within the RER exclusinn
fence shall be subject Lo the approval of the Procedure Review Committee,
Actions of the Committee snall require unanimous agreement., The Coumittee
shall zeet at least monthly.

PROCEDURAL SAFEGUARDS

4. Exclusion Area Access Control

Flant Security shall ccntrol access to the RER exclusion fence by
controlling keys to the gates. Fersonnel may enter the ares within the
3600-foot Tence provided that each such entry is governed by the provisions
of adwinistrative procedures approved by the Procedure Review Committee,
Access to the Reactor Building shall be under the contrel of the Reactor
Supervisor. The roll doors on the RER building shall be immobiliged
whenever the facility is not manned, All other doors into areas of the

REP where radioactive vaterials or radiat.on areas are present shall be
kept locked except when authorized personnel are in the area, Areas within
the exclusion fence which constitute radiation areas shall be roped off and
posted with appropriste radiation warning s.en2 in accordance with the Code
of Peceral Regulavions, Tit.. 10, Part 20, Wnile the reactor fuel, start-up
source, and OXNL-owned Cobalt-60 are in the facility, Plant Security shaill
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patrol the exclusion fence at least once per week, After the reactor
fuel, start-up source and Cobalt-60 have been rewoved, Plant Security
shall patrol the exclusion fence at least once every six monthe, The
Radiation Effects Facility shall be patrolled at least daily by Plant
Security or operating personnel,

b. BEmergency Procedures - )

Detailed emergency plans and procedures, covering all classes of potential
REF incideats, shall be prepared and published in the GNL Emergency Manual.
That portion of the LGNL Emergency Manual pertaining to the REF shall be
reviewed and approved by the Procedure Review Committee,

¢, Fuel Element Manipulation
All fuel handling operations shall be conducted in accordance with written
procedures uncer the direct personal supervision of the Reactor Supervisor,

d. HKealth Physics Surveillance

Health Fhysics personnel shall maintain surveillance over activity involving
handling of radioactive matevials., The Reactor Supervisor may act as A aelf moniter
and may provide routine health physics services for daily activities ano1v1r¢
routine facility surveillance only.

Health Physics perscnnel shall specifically establish the radiation protection
requirements involving the handiing of radicactive material, and shail be in
attendance for such activities as deemed appropriste by the Health Physicist,

e. Maintenance

Routine maintenance shall be required only on those items and systems which
these specifications state must be maintained in operable condition,
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