UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 16848

10N, DOCKET NO., 50~

lLicense No, R.86
andment &o “

1irense No. R-86, as amended, 1s revised in its entirety to read as follows:

1., Thie license applies to the Radiation Effects Reactor (KER), &
heterogeneous pressurized water-type puclear reactor (Air Force Plant No,€7

' hereinafter referred to as "the reactor") which is poscessed by the General
Services Administration (represented by the Urited States Aray Corps
of Bogineers) and located on a 10,000 acre site in Dewsen County, GCeorgila,
and described in ihe lockheed Afrcraft Corporaticn applicacics for license
dated February 23, 1962, and amendments thereto dated April 20, 1962; °
May 25, 1962; July 25, 1962; Beptember 25, 1362; Octoter 24, 1962;
Noverber 20, 1962; February 8, 1963; February 18, 1563; February 26, 1763;
April 10, 1963; May 9, 1963; Jume 17, 1903; June 28, 1963; August 8, 1963;
August 9, 1963; September 26, 1963; and Jamusry 6, 1964; and descrived in
the Department of the Air Force application for license dated March 15, 19%2
and April 11, 1962, and descrided ino the U, S. Army Corps of Engineers

! (represecting the U, S, Air Force, and later representing the General Servite
Adrinistration) application amendments dated June 23, 1963, August 13, 19<3,
and Cotober 29, 1963 (hereinafter collectively referred to as "the applicati
The reactor wag constructed for the Departzent of the Alr Force as a facilis;
exerpt from AEC licensing requirements under Section 91b of the Atomic

! Energy Act of 1954, as amended.

2., Pursusnt to the At.—!~ Tnergy Act of 1354, as sucnded, (nereivafter referrel
to as "the Act) sod baving considered the record in this matier, the
Atomic Energy Commission (hereimafter ref:rred to as "the Commission") finis
that:

| A. The reactor as constructed will cperate in cenformity with the
application and in conformity with the Act and the rules and
| reguiations of the Commlssion;

! ‘ B. There is reasonable assuwrance that the reactor can be operated
| at the designated location without endangering the health and
the safety of the public;

{ represented by the United States Army Corps of Engineers) has
consumzated a lease agreement to use the facility, is technically and
financially qualified to operate the reactor, to assume financial
responsibility for payment of Commission charges for special nuclear
_ meterial and to undertake and carry out the proposed activities in
3 X\Q )qecgrdance with the Commission's regulations;
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CUp,  Seanrel Services Administration (represented by the U, 8. Aroy

Corph of Engineerc) is financially qualified, and through its
contractual relationship vwith Lockhesd Alrcraft Corporstion, and
werough ite reprecentative, the U, B, Aymy Corps of Fngineers, 1¢
technically Qualified to poseess title to the facllity.

£. Issuance of a license suthorizing (1) Genersl Services Administration

(vepresented by the U, 8. Amty Corpe of Engineers) to possess title

to the facility end (2) lockheed Alreraft Corporation to possess, use,

operate the facility and to receive, possets, apd use the special

wyclear material, in the manner proposed in the application, will oot

ve inimical to the common defense and security or to the health and
gafety of the puvlic;

. lockheesd Afreraft Corporation has s omitted proof of financial
protecticn which satisfies the requirements of Commission Tegu-
1ations curreatly in effect,

1
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ons and requirvmiats {necrpcrated herein, the

I
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Jest te the condit

]
Comrt spion hereby licentesd

s, Purswant to Section 104e of the Act and T1+%le v, CFR, Chapter 3
sapt 50, "licensing of Production and Utilizaiio= Taeilities,”
srvices Adminisgtration (represented by .2 U, 8, Army O
Enzineers) to possess title to the facility, ens Lsckheed Airera
-tion 1o possess, use, &I o 1o the reactor && @ utilizaticr

ity at the designated locaticn 38 n.wson County, Ceorgls;
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B, Purzusat %o the Act and Title 10, CFR, Crupter 1, Part 70, "ope

" {aokbeed Atreraft Corporalict to receive, prasess
sgrans ©f contained uraaiuz in counection L

or; and

NP Lol T ey -\'tl;'.’k'er‘.b.l, 1
erd e up to 18,0 ki
speracats of the real

C,  Farsusnt W tae Act Gnd Title 10, CFR, Chapter 1, Part 20,

vy 2 censing of Byproduct Material,"' Cineral Services Administration

( peprecented by the U. 8, Army Corps ¢f Engineers) to possess title
to, and Lockheed Alrcraft Corporation 1o possess, but not to separst
guch byproduct material as may ve ipcidentally produced by operaticr
of the reactor.

Tris license shall be deemed tO contain and be gubject to the condition:
gpecified in Section 30,32 of Part 30, Section 50.5% and 50,59 of Part !
and Section 70.32 of Fart 70, Title 10, Chapter 1, CFR, and to be subje:
to all epplicadle provisions of the Act, &nd to the rules and regulatio
and orders of the Cormmigsion, now or hersafuer in effect, and to the
sdditional conditions gpecified below:

A, lockheed Alrcraft Corporation shall not operate the reactor at

pover levels in excess of 3,000 kilowatts (thermal) without
prior vritten authorization from the Commission;

B, Technical Specifications

The Technical Specifications contained in Appendix "A" attached hez
are hereby incorporuted in this license, Except as hereinafter
provided, Lockheed Alrcraft Corporation grall cperate the facility
accordance with the Technical Specifications. lockheed may make
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¢ rs in the Technical Specifications only when authorized by the
Comniesion in accordance with the proviesions of Section 50.59 of the
Cormission's Regulations (Title 10, CFR, Chapter 1, Part 50, ‘
“Licensing of Production and Wilization Facilities"); & e

General Services Administration (represented by the U. 8, Army
Cocps of Engineers) and Lockheed Afrcraft Corporation shall
noi permit or suthorize any organization other than Lockheed
Alrceraft Corporation to cperste the facility,

Notvithstandirg any expiration, modification, cancellation or

terpinration of the lecse Agreement between Corzral Service Administration

(repsesented by the U. S. Army Corps of Exzini:cc, and lockheed

Aizcraft Corporation dated April &, 1962, end (iai): Order No, 1

shersto dated Augcust 13, 1963 (hereinafter refersci ©o as "the Agrecment"),
sernesd alroralt Corporstion shall, so long as thiz licerse shall be

in Joree with respest to lockheed Alrcraft Corperaticn, bte

reseor.tone for assuring that the provisions of this license and

Coooncaton repuiations for protectice of health 2ad salfevy Ifrom

Yo liavans wazards ave ohserved with respest to the facility and

miterials covered by this license. lockrecd Aircralt Corporation shall

alss e responsidle for maintaiping the reactor and 198 components

iz 3 tafe condition. JIn the event of ary eqsiration, modification,

eanotilation or temination of the Apsecnint, Lodiheed Alrcruft

Cor--mation or Oeneral Services Adminisivaiica (uipregented by the

U, .. Army Corps of Engincers) may a;ply o th: Clzdisaion for an

enssopriate amendument of this licence o amilite w43 Veceuse

{nsofar as it is granted to lockheed Aircraft Corporsticns  Until

guch amendment 1s issued, Ceneral Services Adzialstiration (represented vy

the U, S. Arzy Corps of Englneers) shall io mo wey prevent Lockheed

t Cuzporation from observing the requirenecus: et forwn ip this

.~‘1l

Tn addition to those otherwise requir:i urnier this license and applicable
regulations, lLockheed Alrcraft Corporation chall keep the following
records:

~ower levels,

(1) Reactor cperating records, imcludis:

(2) Pecords of all experimental irradiations.

(3) Records chowing redioactivity released or dischargsd iato
the air or vater beyond the effective control of lockheed
fircraft Corporation as measured at the peint of such release
or discharge.

(4) Records of emergency reactor scrams, including reasons for
emergency shutdowns.

(5) Records of environmental surveys.

(63 Records of meteorological conditions that prevail during
react or operations such that laversion conditions can be
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(e) Significant changes made in operating procedures and in
plant organitation.

(£) Changes made fn the facility and tests or ooy, [ RTOY 'y
;‘;rromd pursuant to 10 CFR 50,59(b) without prier =
mmission approval, LN

R T & 58 : .

BE. A copy of any notice of intent to terminate or modify the Agreement
subritted by either party to the other shall be furnished simultanecusly
to the Cowzission, Om or before February 4, 1964, the General
Services Acministration (represented by the U, S. Army Corps of Exgineer
snd Lockheed Airereft Corporation shall nctify the Commiesion as W
wasther the Agreement will expire om April 4, 1504,

‘ §, Purs.nnt to Section 50.60 of the regulations in Title 10, Chapter 1,

CFR, Fart $0, the Comuission has allocated to lockheed Alreralt Corporstion
for use in connection with the facility 18.f kilograms of urunjum-235 contal
in uranium enriched in the isotope uran‘um-235, Estinated sclhedules of

gpesfal nuclezr material transfers to Lockheed Alrcralt Corpuration ard retu
-1

to the Comrission ere contained im Appendix "E" waich 1s atwched hersto,

: : 1 $ N o ey o ~
Snirents Yy the Comztsaicn %o Lockheed Alrcralt Cormoraticon in accorcance
ek " - o anan vk A o VTN - g w2 ey i - : -
with eoluin 2 in Appendix "3", will be conditicnad vyoa lockhoed Alreralt
o - . av =4 - g i~ ™ i - - o p i TTa o A = 2 sl 350k 2
Corporavicon return to tie Commigsion of zaleriz. gatstantially in accorCancs

with colung 3 of Appendix "BY,

€, This srmendment is effective as of the dats of irriisic and shall expire
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APPENDIX "B"

KHEED ATRCRAFT CORPORATION

: 3.
" £ S
2 1 .
' ESTIMATED SCHEDULE OF TRANSFERS OF SPECIAL ) 'CLEAR
MATERIAL FROM THE COMMISSION TO IOCKHL: D
} AIRCFAFT CORPCRATION ARD Tv THE COMMISSICL
‘ FRON LOCKHFED ATRCRAFT CORPORATION
L2 (2) (3) (1) (5)
' Lot g el Cranslers Fsturns by 1AL te ARC Not yoarly Distris Crvilasir:
Stiater fran ASC Raecoverable VeE370 butinn Ineluding Distrivutis
' ( #Ls23ul to 14C = Cold Serup Spent Ciaul, tive  losses Including
Yaam Kusae U<EE5 Hot Fuel Xos, U235 Cortasiys
losges

K&s . :"235

~363 179 0 0 179 17.5

). &3 9 o h.9 (46D l?ts
| ekt £.8 1.6(a) 4.9 0.3 1343

: . '—v.\.:" l.t"(s) !0.9 003 1103

25057 5.8 1.6(a) 0 5,2 15,9

1968 o) 0 4,57 (L.9) 135
| 353 R.E 19.5 13097

‘ * Inventory to be returned
' %% Thavrication and burnup losses

(a) Assuned t0 be returned by fadbricator
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APPENDIX A
70 LICENSE NO. R-85
TECHIICAL SPECIFICATIONS
FOR TEE
RADIATION EFFECTS RILCTKCR
17 September 1353
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1. PHYSICAL LOCATION

The reactor facility is located in Daweon County, Ceorgla, on @
gite waich is noainally descrided by the parallele 34° 20,6
~4nutes north loiitude and 34° 24 winutes north latitude, and
che meridans 84O 08 minutes west longitude and 84° 12 minutes
weot lonzitude.,

2. DI&CRIPTICNH OF CONTROLL D AREA

“ne roactor 1s located within the Georgia Nuclear Laiboratories,

& controlled area cf roughly 10,000 acres, The nearest unconirole
1ed areas are the South Periueter Fence (8240 feet south), the
Fast Perimeter Fe.ce (0520 feet east) and the West Purineter
Fence (10020 feat vests. The minimum distance to tnz Norih Peri-
neter Fence 18 14285 feet. All land within that arca is control-
led by the Lockheed Plant Protection, and the nearest routinely
occupied above-ground work area is about E845 feet from the
reactor. A chain link exclusion fence surrounds the reactor
gemerzlly &t a radius of 3600 feet. A sejment of the fence North
East of the reactor is slightly closer than 3600 feet.

3. EXCLUSION AREA ACCESE CONTROL

Access t0 the Ceorglae Nuclear Laboratories and to the gates in
the 3600 foot chain link exclusion fence is comtrolled by Locks
heed Plant Protection, ' ‘kheed Plant Protection patrols the

foot fence woekly., ALl personnel who enter or leave the
area within the 3600 foot fence must be identified. Ths reactor
must either be shutdown or irmersed with at least L feel of pool
water ahove the core center line while personnel are in transit
between the operations dbuilding and the exclusion Tence, Opera-
tion of the RFR precludee all normal activities adbove-ground
vithin the 3600 foot fence, Personnel may enter the area within
the 3600 foot fence when the RER is operating if necessary in
connection with special programs only when closely wonitored and
controlled by Reactor Operations and Nuclear Safety.
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1. REACTOR BUILDING

The reactor duilding i1a of conventional constructicn wvith steel
I-loca columne and built-up trues work., F£iding and roofing ere
cormugated aluminum, The dullding is not heated; however, during
pericds vhen the embient temperature 1s delow freczing, the
reactor will not be railsed from the pool unless hent 48 provided
to prevent ewdidary piping (e.g. shield tank plu-ding cystem)
fro. freezing, Roof mounted fans are provided atilate the
bnidding as neccesary,

2, CrIRATIONS BUTLDING

The opssations building is an underground concrete siruciure with
appro.riantely 2 feet of concrete end § fect of earth on tre roof
to provide shielding. Reactor and experimental systen controls
are located in thie bulldl g, and during reactor operations, all
personnel rewain within the operations buillding except during
shift change (see Section A-3) and when it is imperative to per-
form certain duties vithin the pedestrian tunnel vhen the reactor
is cperating. Toors to the operations building are electrically
locked and controlled froa the reactor conesole during rizctor
operaticns., A ventilation system is provided which caintaine

the cperstions dulldirng at positive pressure &ifferentisl of at
least 1 inch of water wviti respect to the atzmosphere during
reactor operations.
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1. OASROUS AND PARTIOUTATE MONT'TOR

Tvo syeteas nre located ineide resctor retions bullding, One
monitors airvorne radfcactive rum and yurticulste u::vﬂy

in the reator operations building bascuent or woin floor exticust,
Toe other 1o capadle of sampling air at seversl les.iions outs
#1do the cperations dullding at ddecretion of cperates, Normally,
exhusust alr from reactor building 4e caupled:

Ranges 10 to 16° counte/min (both
{netrusents)
Ctsecus Gonmitivity: The system as installed 4s

capable of detecting a gascous
activity goncmz‘.ranc: of

209 x 10 \SC/'C:EO
Particulste The systea ap inounlled 4
Fensitivity: capable of detectin: ¢

particwiate activity concens
tration of 7.0 x 10°% ue/ee.

Alarus: Procudurelly sot at tvice dack-
ground for cpemtion ot & given
pover level., Alira-point {e
adjustable fram 10 o/u to 10° c/m,

Autcmatic Devices: Alarmm sounds and reads out on
reactor annuncietor panel;
Decision i then vade by reactor
shift eupervisor and Heslth
Physiecdet on duty as to required
action ac dictated by prevailing
safety conciderations.

Permi ssives: If the gasesus and porticulate
eystems in the cperations build.
ing are not operating Quring
reactor opera.ions, the shift
Health rhysicist will make
periodic surveys for jresence
of gaseous and airborae parti-
culate matter, .
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2, LICUID MONITORA !

a bypase to the primary ccolant loop which monitors for Iodine-

135, If the rave of increase exceeds a factor of two (2) in

fifteer ninutes during level operation, the reactor 1¢ shutdown

pending fetailed tuvestigation as to csuce, In any event, the

g;o‘t u7t1vsty of the prisary coolant loop vill not exceed 1 x
€ ue/ee.

?.  JUILDING MONITORS

Thyoe pamma tonization chasnbers are located in the ¢.erations
i ddirg, These inrtrurerte are tha dirsct resiods L ype. flange
in 0.0) mr/hr to 190 wr/be,

Mapae are Asurtalle aver the entire ameman hut are proeatigrlly
ret AL 7.5 mrli 1aw Leved acd 100 pr/re hirh Yovel, Alnivie are
sormded 1a the NsAldh phynien- resetor opcrations aren, Plany
rrotestion Neafgurriers ard the emergency rendout room in addl-
tion to other Afministrative areas, foundinrg of alame is an
tpdieaston af trouble aa? fe dnvartipated hy the Prerroncy
Organtsation, One of these instpiiertn rurt he uperadle for
peactioy aanitings,

b, 1AM ADEA UGN rYeSTY

Approximate locntions of (he renote mied uoutLoping cyrien
stations, and other irformation relate! thereis, are shown in
the table degcribing the Remote Arvea Monitoring fystem stations,
The stations vhich constitute reactor operating permissives are
ghown in the table entitled Minimum Remote Ares ionltoring

Eystem,

<

rab samples of the primary coolant syrtom and resctor pool water

are collected routirely snd aralysed for groes beta-gauma-alpha
! Tﬂﬁty. “A continuous fiesion z!"'educ s monitor 18 located on

i
\
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MINTDAM REMOTE AREA MONTTORING SYSTINM
Carability ‘]
L_:;::m Arg-n Camma Feutrons s j;;’;mﬂ
- % G Jﬂ
2 x % €, 13
b % 8
1 X 1. Paeeive T
Dosipetyy
& x x 7, 16,
Paceive
Tesizetry
9 x . : : 1%
18 x Portadle
Monitoring
Bapt.
% x x 6, 13
] X 30
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§, ENVIRORMENTAL MONTTORS Y G i TR
FYour vater uwhnm'ouut n the Etovah River; one ench wupe
stream from the reactor at the foot fence arl 6t “ne Perimeter
Yence; and one each dovnstream at the foot fence 20d at the
Ferimeter Fence, Samples are collected on a weslly Luiis and are
analyzed for gross beta-gamma-alpha sctivity,

Ta 8ddition to the remote area monitoring eyctcoz, contloccue
purtieulate air caxplers are located at several cuio.. ¢ [olnte
ca~site as shown by the folloving tedle, Filter co. Lo Lre
sollected woekly and enalyzed for grose beta-ges a-al;hs eculvity,

AIR CAMPLER LOCATIONS

Direction Distance
Frem From
- R
1. RIR Demineralizer Puilding Entrance 8 140 feet
2. Pelestrian Tunnel Eutrance wed 750 feet
%, CEF Msteorology Tover £ 1.6 niles
b, REL Hot Cell Entrance (39 1.6 niles
6, Poet TII (RER Alr Intake) e 3600 feet
€. RER Building (VABS System) Directly over 30-L0 feet
Reactor

T. Operations Building VASS

8041 and vegetation samples are collected on & quarterly basie and
analyzed for gross beta-gamma-alpha activity,
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D, VASTE DISPOSAL EYSTEM

The RIZ* waste Aleposal system 1o designed to handle activation
products generated by RN operation, Fealures incorporsted in

the desipn angludo dprdneralizer resin beds with decontsmination
factors of 107 to 10%; two 5000 gallon waste decuy (arlis for retene
tion of wvuste water with high raddoectivity concentrat oncy and
one 150,000 gallon hold and drain tank which may be uscd for decay
and dilution of sctivity prior to release to the seeptge bisin,

The activity levils of radicective wvacte released to the scijage
bvasin will not exceed limits specified in 10 CFR 20 for resiricled
areas, The sotal annual release will not exceed 1 curie,

Radicactive waste materials will not be peruarently disposed of by
burial at the site except as provided by 10 CFa 20,30k,
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1. BOROENCY COOLING &YOTEM )

A+ A gravity-feed smergen 'y cooling system aubc-atically provides
coolant through the core at an initial flov rute of approximstely
£00 g if any of the following eonditions exi t:

(1) Prizary coolaut flov belov 8 norsal.
(2) loss of instruzsnt adr

(3) Locs of primary puup if starily pump foils to reesst=dlich
porcal flow within 5 seconds,

(%) Loss of eleotriocal pover

Ary of the above corlitions vill alco cause 4h: rezetor to
CCR'8 e

be The exirgency cooling system conzicrts of tur Solliving ecrponents:

(1) A 100,000 gallon storage tenk « losaicl at & ruon elevation
of 35 feet above the reactor core (reneesr 1 clovated cone
figuwation) and approximately .0 Jeev from the reasior.

(2) A 150,000 gallon drain and Eoll tozi « lozatzd 13 fest
below the reactor core and approxicately 170 feet from
the recctor. This tank receives axi storcs the esergency
coolent after it hss passed thr. the core.

(3) Oue each manual lsclation valve in the gurply and drain
lines.

(4) One fatleopen air-operated flow coutrel valve in the
.w line.

(5) Two parallel check valves in the supply line to prevent
flow from the primary loop to the estorag: tank.

(6) ©v» fatll-open rir operated electrically controlled dwmp
valves in the drain line.

Eoergengy flov 1s initiated when the dusp valves sre opened from
one of conditions listed 4in l.a above.
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(1) Bores reset pntus'nc » the manusl uaxmoa vnm ul
the air-operated remote flov control valve zocl be fuld

open to reset the serea relays.
(2) Proccdurd permissives

(:5 Storage tank must contain at least 80,000 palloas.

(v) Drotn and hold tank must contaisn lees thaa 50,000

gallons.

(¢) Dy valves to resain elosed at leszt § eos Wit wo
louger than 10 sec after ths 40l ..“.-..n,. cendition

exiete.

EERgIICY FOVIR BYSIR

b

Liorrzdl pover 18 supplied to the RIP t‘m';u,;h o .'L"..ﬁ LV line

f‘e£¢ns 1‘2‘0& t-..a no rv (v—tion 1&‘;‘(‘& 1n U-us 'Y v- 5ol ¥ )

Ia tie event of fallure of normal power, emayzendy povas i
fumiched bty a 400 KVA dieseleelectris genepalor locsted in

the baseztn, of the ojerations bulliisz.

The ensnsency pover supply system surplies povar to the
followving conponents and systems vhich utilize no more
thaa 80% of the capacity of the generator,

(1) ALl reactor control equijtent and reactor instrunsne
tation

(2) Emergency lighting

(3) Operations building heating, ventilation, and air
conditioning.

(k) Primary and secondary cooling eystens.
(5) Plant air compressor ‘
(6) Reactor building doors
(7) Reactor building exhaust fans
(8) Reactor building crune

(9) Air monitoring eystua ' )

e e b i e e
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(10) Car ejector pusp e 1 3

: ‘.r. R, 7 "ﬁl A \"‘ll

3 » £ ."1,.;- o Y
(11) Dieval generstor support equigmest - Ll Ga.

The yeastor is not operated unless the genexvor ic croreable.
a0 gycteas wtilized 4o sutcmatie operatice of tho geverutor
ere routinely checked to assure opernbility, and the Alesed
nerator 4o started on a veekly basis. '
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Normally, nev fuel el ments and partially epent fuel elements are
stored in fuel element storage racke in the bdottom of the RER
storage pool, The fuel element storage rack holds a nmardimum of
twonty fuel elemente 1n & b x § array, Contrel rods may £111 two

of the fuel element positions, The rack is cunstructed of aluminum,
and containg layers of alusinum clad cadmium around the cutside

of the fuel plate region and between each tier of four fuel elements,

Ducept for the irruliated fuel element shipping cask, this rack ia
the on, conteiner used for storing fuel at the RIF, The celeulated
V=235 londing required for the fuel elerents in coe fucl elexmant
slorage rack to echieve eriticality, ascunming no len'age, s 211
gus per element, VWhen leakage is assumed from th- =i ’es only, &
full rack of 211 gm elements would have a caleulrtod multiplica-
tion corstant of 0.78.

A axioum of four core loadinge will be stored, A core loading
will consist of & maximuw of 33 fuel elemente and four contrel
rods, N

Toring transfer of fuel elezents to and from the fuel elerect
tirage Ml profedml control will Pesiries movement e cne
elexent at a time. Proceduml control will aleso limit placenent
of fuel elements outeide the racks to nuclearly safe locations and
configurations in order to preclude the asserbly of potentielly
eritical AITAYSB,

The irradiated fuel is removed from the pool (n s ehielded cask,
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¢, KEACTOR ENIELD TANKS

id « NN,

The renctor vessel 18 surrounded Yy segoented shisld to:ks
eprroxivately tventy dnches thick except for tha ro-svibis
t. The tank ccxpartmwents can be rezotoly £i11c4 and

ained vith deadroculized water selectively., I::-say of the
virdous pueliar Cotostors within the tanks will Lo accoriadrsd
el arisintally, and the offest of filling end Grodnis s ths shiald -
tocie during routing cporation will be deternirsd in tivinse, 4
Torzally the tanis ccnteining the nuslear {nstees:uiatica vill
be £111cd; any inifcation that euch 48 not the case will couse
fn anmuneiotion, cnd the reactor will Ye shut dovn,
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primary coolant inlets and tyo primary cgolant outlets, I =:iw

1. LOCATION

The vertical ceuter line of the reactor is located ajoreiivately 4'6"
Srom the NE end of the reactor pool. The pool is roctangular and is
L1+1/2 ' by 19" by 36-1/2' dcep., There s also & storage pool which
Joine the reactor pool at the W end. An alu.inum gate 4s provided
for separation of the pools, In plan view, the storage section re-
peables &n wn-syrmetrical letter T. Rough dlmensione are stem, 17'
by 8'; aross, 24" by €', The depth of bLoth of there purte ts 21
Yolow the finished resctor building floor, Curbing for both pools

48 continuous and extends one font above the finier.d floor,

2, MECEANICAL DEEI3N OF THE RER FRESSURE VESREL

The RER stainless eteel precscre vessel 1s decipgned for 150 peig at
200°F, The winimum design and constructiorn regquirencnts of the
veegsel conform to the ASEE Boller and Pressure Vessel Cole, fection
VIIT, 1656 Bditicn, and the vessel beare the official code etamp,
The pressure vessel is supported by two steel bands welded to four
equally spaced vertical members which re:: on bearing plates bolted
to the platform, vhich in turn rests on top of the hydraulie 1ift,
The reactor Support System has been deeigrned to support a one-
fourth ¢ side load on the reactor and snield tank,

The design loading of the hydreulie 14ft {s 42,000 pounds, ard 1t
i¢ desigred for a total moment of 16,500 feot-pounds from eccentrie
loading and other csuses., The 1ift has & stroke of 30 feet and 1s
capable of rafieing the reactor at s maxinmun epeed of 10 feet per
minute, fhoes vhich slide on T-raile fastened to the pocl walls
guide the upper end of the ram through ites full travel and restrain
the top of the reactor to within one inch of its nominal path,

Two parallel bleed lines, controlled by individual solenoide vhich
fail open on lose of power or on improper operation of the safety
doors in the operations bullding, are used to lower the reactor.

The reactor upper closure is a flat, circular, forged plate 3 feet
9 inches in diameter and § inches thick, This closure is equipped
with holes to accumodate the control rods, the regulating rod, and
the fission chamber, It can be removed to provide access to the
internals of the pressure vessel,

In addition to the opening closed Ly the reactor u per closure, the
ressure vessel has four penetrations above the core, cousisting of
-inch instrument ports. Below the top of the core, only four

penetrations exist., These are four B-inch pipes which serve as two
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3, RER VEGMEL INIYWAL TRUCTUKE

Internally the vessel consists neipally of the {nner tank, the hold-
down plate, and the core support structure, The drror i, vuieh 18
open &t the bottom and top, and othervise hae no penctration, cerves ae
s flov guide, The hold-down plate, located alove the core, covers the
entire core section, FEince flow through the core is down, the hydraulie
loading of the hold-down plate 1s not a factor, If the reactor ehould
Ye inverted, the naximun loading on the hold-down plate would Ye lees
thsgo'g 2000 pst. The yleld stress for the hold-cown plate is 52,000 ped
at .
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The e¢ore cupport structure consists of a grid plni: %o yroliion the
vorious csre components, a support plate shich s.iiins DUl elcuents)
roflector elemente and the start-up source withiz thu ecvy and & con-
trol roé shock dsuper vhich eonsists of & auin conay infl i ua) shoek
absorber tubes, and associated structural mesbers, T30 Jousiion 18 %o
trensmit the shoek 1oad which the control rods dmpars subaziient 19
soram to the prescure vessel wall, As a dackup Yo the ehotll CiapeT) &
weshanical stop 18 velded to the bottom of the pressure vessel,

e entire core structure is supported by a ring velded to the pressure
vessel wall, The design criteria on strers for these structures are a
pasimum streey of 7200 psl on the core supsort barcket, 2440 pei maximum
stress on the sujport plate, 14,500 psf mucimm sirecs on the grid plate,
and 5600 psi on the cone, The yleld stress for all of these components
18 in excess of 25,000 psi,

4, CONTOL SYSTEM AND OPERATING LIMITATIONE
a., Control Rod Design

Te control rods are fuel and Ecisc-r. restions enclozed by
aluminum tubes approximately 3" equare by 85" lorg. Each

has a grepple head at the top and & prinz-loaled vip plunger
at the bottom, The fuel section contairs an aluninum strap
extension at the top vhieh extends the length of the poison
section, The pcieon section, & equare Aluninux tube, slides
onto the strap and fits flush against the top of ihe fuel
element accembly, The entire fuel-poison assexily fits into
the contro. o4 tube, A mechanical sttaciment on the fuel-
poiscn section prevents assembly of the contrel rod 4f the
fuel-poison section 1# iuverted, The control rod 18 guided
and supported within the core by means of four rollers sbove
the core and four rollers below the core, Tue lower end of
the control rod fite within a scram guide tube, which slso
acts as the hydraulic damper during scram, The poisor section
is & equare cadmium tube, 0,02 inch thick and 32-1/L inches
long. I4 is clad with a 0,02-inch layer of aluninum on each
side so that all edgee are sealed, The length provides
approximatqly 4-1/2 inches overlap at each end of ir» active
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The fuel section, which contains about 111 giae of nighly
enriched U-235, 1s sinilar to a standard fuel element) however,
it 1o emaller and contains 14 plates, A mechinical rtop at the
bottom, and the affixed poison, position the fuel section vithin
the control rod.

The upper end of the control rod tube ¢ fitted with a 1ifing
knod, with wiich the control drive grapple ensizes by electro-
megnet actuation, for 1liftiig the contro

wal
IR )

The core regulating rod is located near ths v .l ey of the core.
Tae yepulating rod potleon 45 a 30+70 eadmit eilvaes alley waterial,
Toe twbular poison section, vhich has a nominal tricknese of 0.09

inch, 18 enclosed in & tudular aluninum sheath epproximately 1-1/4
inches in disueter,

Drvive Mechand rus

The four control rods are mctuated by seiarste mechanisms, mounted
to the top head of the pressure vessel, Isch eontrol rod drive

uechazism consists of an electrie motor; reduction unit, a rack

end pinion, limit switehes, an electro-maguet end srapple, & Fpring
loaded scram tube which provides an initial 5« accelerating force
to the rcls vhen the grapple 1s released, The taxioum drive gpeed
1e L.5 inches per minute,

Magnete in the control rod and & limit svite: 1n the Yold-down
plate indicate by an electric eignal the positicr of the red
vhen fully scranmed as wvell as engagement of t1e¢ rod by the
mechanism, A selsyn, mounted on the gear reduction casting,
gives & continuous position indication of the drive and also
&n indication of rod position during norzal reactor operations,

The regulating rod drive mechanisw, mounted to the top head of
the vessel, serves to drive the regulating rod. The mechanism
and rod are bolted together so that the corbination is an
integral unit, The regulating rod drive pecheniecs is very
¢imilar to the control rod drive mechanism; 1ut ro scram
attachoent 18 provided, The drive motor is deci-.ed to operate
vith & serve control system or under manua) corirol,

Operating Limitations

(1) T™e minimum number of eontrel elements in the core shall
be four in addition to one regulating rod.




(28) Electronic scram time will be w35 milldeecond , This time
vill be the interval from initiation of eignal to magnet
release. It includes amplifier rice tize and nagnet flux
decay time.

(3) Seram time will be leee than €50 villiseconds, This time
will Ye the interval from initiation of & signal to rod
seated,

(4) Collective withdrawal of econtrol rods will bte lizited by
dntarloch o the regulating rod and one contrsl rod, Te
paduan reactivity insertion rate chall not exceed 0.0008
/% per second,

(5) THe minimum ehutdows control margin ehall e .12 &x/k,
Tae core loading shall be such that under no circunstances
can the reactor go critical on withdrawal of cnly cne rod,

(6) The waximum excess reactivity adbove cold ¢lean critical
ghall not exceed 0,050 Ak/k,

| (1) Total rod worth shall be more than 0,160 Ak/x, and the
| vorth of any individusl rod will not deviate from the
average of the rod worths by more than 0,005 Ak/k,

l (8) Regulating rod worth shall not be grester than 0,006 Ax/k.

(9) During core loading operatione, the four control rods will
bve the first core couponents londed, and will be the last
core components removed on unloading.

S. CORE GPERATING LIMITATIONS

a. Tue core, “hich has an active height of 24 inches, is designed
on & 3-inch modulus in & 6 x 7 array with the four corner
positione omitted, The woderator and coolant are light water,
The reflector may be light water, or muy be solid or canned
aluminum or beryllium designed to conform to the unused epaces
in the grid and external to the grid but vithin tl: inner tank,

Y. Fuel material i¢ uranium-aluminum alloy. The enrichment of the
fuel 4o nominally 93% U-235. Cladding is metallurgically bonded
1100 aluminum, The fuel elements are flat plate, modified MIR
type, aluminum-uranium ecsepblies, Each elemont conta'ns 18 fuel
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plates having the mmm'u dimensions 0.040 inch thick,
2.75 mmuu.-uﬂo’m‘_h:o + Bach fuel plate -

conniete of & nominal 0.020 s of vraniume
sluninum alloy in a picture frame elad vith a nofnal
0.020 inch thick layer of 1100 aluminum. iy Jlotes are
positicned 1o the element by aluminum side plates so that
& nominal 0,108 dneh vide coolant passnge is poivided bee
Aween fuel plutes. Each element is losded vith epproxie
rately 176 gus U-235. The top end of cach element has o
rerdling device. The botton of each eletant 48 equipped
vith a positicning box about 3 inches square whieh fits
into the grid. The overall length of & fucl elemcnt 48
neainally 38.5 dnches.

The start-upy souree is an antimony gemus e lL.oP, Placcd
i the cenver of a VYeryllium dungy fuel eleseas, und is
positioned in one of the availadle spare fuel eloncut
positions in the grid plate. At minimum strength, the
gource will provide a neutron fluw of at least 15 uv et
the fission chamder location.

Puel content verification and other core jaraceter
determinations will normally be condusted at the CER,
The following limitaticas will apply, Locuverd

(1) The maximm nusber of fuel eleuenvs La the core
shall net exceed 33.

(2) The maximum U-235 content of the core shall not
exceed 6.2 kg.

(3) The core may operate with some contncl element
positiorgvhich do not contain furl elonents.
Such positions ghall contain either dwuyy
elements or the source elemeut.

(4) As soon as the CER is licensed, it will be
utilized to verify that any core utilized in
the RER vill have a negative tempersture and
void coefficient of reactivity. The KR will

of resctivity for cores loaded prior 10
licensing of the CER.

(5) The maximum power level ghall not exceed 3
vegawatts thermal.

\. © The maximum permissible heat flux shall not exceed
2439 x 105 Btu/hr-rt3,
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Nuclear inetrument detectors vith the exception of the tvo fission
cheabers are mounted in three quadrants of the upper ehield tank,
Jue shield tank mounted detectors are located epprovinstely 24" from
e vestical center line of the core and approizustoly 30" chove the
Jorizontal conter line,

Cie intemal Ticcion counter {e mounted on & drive similar to the
cegulating rod drive, The detector s positioned ifumcdiately sbove
e eore during reactor start-up. The detector may subcequently be
‘vaxhdrewn,

“.: external ficsion counter s mounted 4n the rerovadle tank section

Looroximately six inches outside the pressure vessel at the core
-..d:-tel‘ l'ﬁer.

s AUTCLATTIC CONTRIL SYSTEM
&, Deseripiion

Tae servo systen consists of two compensated {om chw:bers,
wo micromicroammeters, & servo arplifier, &nd pover demand
contiol. A recorder permanently records the ocutput of both
nicromicroanmeters, Only one conpensated ion chamber and
micromicroammeter 1s utilized; the eecond get {¢ duplicate
channel, and either channel may be selected, When in use,
the rervo amplifier drives the regilating rod in the direc-
tion ‘ccessary to cause the microwicroammeter output signal
to nullify the signal set by the pover dezand control eir-
cult, Tre channel selector switch, servo pover demand
eontrol, 14 automatic-manual selector ewitsh are located
on the ¢ .asole,

b. Peruiseives and alarms

(1) T™e regulating rod control cannot be put in the auto-
matic v ‘e unlese:

(8) The relay scram éiroult is reset
(v) The regulating rod is in the most reactive position,
(2) e regulating rod withdrawval speed shall not exceed

45 {nches per minute regardless of the magnitude of the
servo error signal, ’
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a. Alarms, Scrams, and Permiseives

og &

Linear Fower

Trouble Monitor

Safety Channels

"Fast Period” from re-
corder and sigma ampli-
fier lees than 10 sec.

"Linear Power greater
than 60A full scale”
from recorder

*instrument Trouble”
for en abtnomal light
from sny sigea empli-
fier

"Feutron Flux High”
greater than 1.1
normal

Interlock and
Permiesive

Rod withdrawal interlock;
jess than 3 cpes and greater
than 6500 cps

Recorder: BRy-pass LCRM
6500 cpe interlock st
greater than .01

Recorder:
Rod withdrawal interlock
less than 10 sec.

Clenar trovtle to rescl
from relny
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Component -

Relay Scram
Circult

Dump Valves

LAt Reservoir

a. Alarms, Scrams, and Permissives {Coniioun-d)

Alsrm Interiock and
Permiseive
"safety Door Lock Felay scrsa
Open™ any door not door opened
closed and locked propexly

"Reg Rod in Limit”
legnolato"andl&'
wvhen in autommtic

"Relay Scram” Circuit
De-energized

“>ap” vhen valves
begin to open

"Lift Resexrvolr

Peruissive to ewitch
Reg Rod to auto at 18"

Reset Pushbutton to
enpexgize reley scram
circuit

De-epergizes P. C.

pumps during emergency
dump

Opens reaclor, 110T

Level Level Low™ rajice circult
Aonuncintion Only
Anouncietor Acie-Sor
Fiecion Products Recorder S pvecter than 907 full ronle

Synlem Temrerature

Primary Eguip. Pit. Suvap-Tigh

Fission Profucts Sump-High »

Cliean-up and Waste Pit Sump-
Eigh

Operations Building Sump-High

Recordor O gaenter than 130°
Fiost &r in Y. E. Semp Pit
Ploat Sw in F. P. Detector sump reacte statioam
Flont Sw in Clean-up & Waste Pit Sump

Float Sv in Operations Pullding Sump Pit
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EXPERIMENT LOCATIONS
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3. EXPERIMENTAL PACTLITIES

Within pressure vessel ":w‘

In-core experiments will be limited to experimentation on
resctor instrumentation, calibration, foll exposures, and
reactor checkout tests.

In-reflector experiments will be limited to very small
subsystems, components, materials, instrumentation,
core rearrangements, and reactor checkout tests,

External to pressure vessel

Experimants conducted e.ternal to pressure vessel may i9-
clude {rradiation of major sesesblies, systems, subsystems,
couponents, materials, animal, bielogical systens, instrue
mentstion, and safety experiments.

LXPERIMENT LIMITATIONS

b,

A e g o v e

Within pressure vessel

No experiment will be conducted in the core except irradia-
tion of foils and sub-niniature detectors, In-reflector
experiments shall be rigicly fixed to ensure positively

that no movement of the experiment will occur during reactor
operation. ,Any such experiment shall not contain noving

parts or components other than relays or switches, No experie
went which contains more than trace quantities oi liquids or
solids which are in chemically active state: shall be inserted
{nto the core or reflector. Movable parts snd/or evacvated
spaces shall not introduce more tham 0.0002 tk/k, The total
vorth of any experiment ia the reflector replon shall not ex-
ceed 0,001 Ak/k, and the combined worth of &ll experiments in
the reflector shall not exceed 0.005Ak/k,

External to pressure vessel

(1) Experiments may be physically mounted on test cars and
reactor building etructure {a such a conflguration as to
provide a minimunm clearance of at least 2 inches between
the reactor structure amd the experiment,

(2) Any experiment which contains moving equipment having
significant kinetic energy shall have a blast shield
slocated between the moving equipment and the veactor,
Such blast shields shall be capable of abscrbiang the
kinetic energy from the moving equipuent or fiagment
thereof,

- e
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(3) Test cars will not be wﬁl in the vieinity
reactor building by weans of a locomotd ales
reactor 18 lowered into the pool, Test cars &
ments that overhang the reactor structurs | '
with an interlock to stop elevation of the
contact.

(4) ¥No locemotive will {ntentionally be brought into the ex.
clusion area when the reactor is up and gpateiing: A
derail will be located just inside the exclusion cvrsa
at the railroad gate. The derail will be kept locksd in
the derail configuration at all times except whes the
trein s passing into or out of the exclusion ares, The
individual who locks the gate will alvays be required to
lock the derail ia the proper confijuration before locking
the gate and will be required to repori Lust fact Lo resctor
operations by radio at the time he lochs the derail, Roactor
operations will maintain & log of entry and exit of the loco-
mot ive from the exclusion fence and have esch exit recowd
the configuration of the derail when reported by the locoe
motive crew, The start-up procedure for the RER will inzlude
checking the entry and exit log to assure that the derail
is in the proper configuratica, In addltion, during reactor
operations the railroad switch at the cooling off arvea will
be left in the configuration to route the locomotive from
the main line into the cooling off area rather than to the
RER,

Experiments with explosive potential

Experiments iovolving energetic fluids or materials may be irradi-
ated without pricr permission of AEC, Divi:ien of Licensing and
Regulation,only if all the following condiiionsg are met:

(1) Energetic fluids or materials are wii in & containment
structure or behind a structure capeble of absorbing any
pressure wave or shock wave potentially capable of being
generated by such materials.

(2) Such material shall be limited to such amounts that if
the contalnment in (1) above were to fail, there would
not be sufficient material present to generate shock or
pressure waves capable of violating the integrity of the
pressure vessel, its supporting structure, or the cooling
lines, The configuration of such experiments shall be
such that potential shock or pressure waves shall not be
directed toward the reactor or such that poteantial mis-
siles directed toward the reactor shall not contain suf-
ficlept kinetic energy to penetrate the pressure vessel,

(3) 1n no case, however, shall material having & poter’ 1 of
sudden release of chemical energy in excess of 0.1 .0, of
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N7 be placed clossr than one foot to the

vessel, ALl st other distances may M

on the basie of R® gecmetric attenustion su
further 1imitation that the total potential late:
of the pressure vessel support structure shall no
the allowable design loading. :

e lockheed Georgls Company Reactor fafety Co w.tiee
ynanicously concurs with the scceptability of thc level of
vazard involved, Any other experiment v 'ech eouniiing
encrgetie flulds or materials ahall not e irrzilated until
& written description of the expsriment and & hazurds
aralysis has been gulmitted to the ADC, Division of litente
{rng and Regulation, for evaluntion and written suthorization
bas Leen obtatned from the ARC &8 e change o these technieal
&} ecifications,
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» pricary cooling syetem dneludes 8" and 12° stainleoce cteel
L -ping, ) & pressuriser, demineralizers, valves, uod the
©. lmary exchansire, At normally rated conditione the eystem
yrovides dexineraliced vater coolant to the resctor st 1. rate
of approxizately 330 gra.

7.e privary systez 1e¢ housed 4n a pit adjacert to the rencior
41ding, and twvo main underground pipe lines connect the 1 oary
't to the resctor. These are rigid pipes vith rivel and ¥2ll

ints, vhich sllow the reactor to wove a vertical distance of

v feet,

L.at rezoval s providad by tvo countes flov hent exchengers
sonnected in series, Theps exchangers transfer hest frua the
ard to the secondary cooling system, vhich e connected
to cooling tovers.,

Trom the Leat exchangers, primary coolant flows to the intake

(140 of the circulating puups, vhich are connected in yjarallel,
vith one running and une on & standdby basis, Fach pu=p I3
povered by & 200-borsepover, eplash proof, uoter. Tuie Ty
puap produces only erough head to malptaie eirculition, (o &
pressurizer is used to waintain syetem pressure, Tue pressurizer)
wvhich {8 connected irto the reactor inlet line, maintaine the
deoired pressure &t the reactor cutlet, If electric power fails,
_lovnlvo separating the pressurizer from the pripary system will
close,

Tvo demineralizers are used to waintain purity in the primary
coolant and the pool water, The demineralizers are ranifolded
p0 that either one may be used for privary coolant and the otler
for pool vater, or toth may be used together for :iilor purpose,

A1l surfece in contact vith the primary coolant will be of
elumipum and stainlese steel wi*h the exception of ihe puwp
ceeings and large valves, These iteme will be of cast lion
or steel, There are two pressure relief valves incialled in
the primary cooling tystem to prevent overpressurizing,
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Core inlet temperature shall not exceed 130°F

Core temperature rise shall not exceed 10 et 3 MW
Coolent system pressure shall not exceed 50 peig
Core cutlet pressure shall be greater than o prig

Hormal ceolant flow rate during reactor operetion shall
be 3200 gm.

Core pressure &rop shall not exceed 80 peig across
points of dctection (sctual core pressure drop 48 lecs

than 2 psig)

toclant resistivity shall be greater than 500,000 ohms
Coolant pH shall be greater than 6.0 and less than 7.5
padioactivity of coolant shall not exceed 1 X 10°2 ue/ee.
When the reactor upper closure is remcved end the flarge

18 belovw the surface, the pool water resistivity shall
be greater than 500,000 chme.

SECONUARY £YSTEM LIMITATIONS

A,

b

'
¢ ——— e, =S " =
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Radicactivity ehall not exceed 1 x 1079 ue/ee

The primary system pressure in the heat exchanger shall
be at least 30 peig greater than the gecondary system

preesure,
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The crganization vhieh operates the KR 18 .“.'c:j‘?.‘,‘:i'.‘.la
elusively for paintenunce, calfbration, ¢.:vitics and
ﬁety of the reasctors at Ml includins tk: T

mishundeel systems, recetir eontrole a-l i-otrw . cutatiom

£ys5tin, cooling systen and associnted ccalicls, azd othar

related systems, Tiis crganization 4s el o iuipiutible for

yrocuring e ditional fus) clements as n:el I, (il Sor safe

cuoraze of Loth unused &end spent fuel el e, 12

£3) ’7’7',‘.._..10.& has no experimuntal progres risporii.ilily,
F.o. wrales more as & service orbani..a. fom, s i.iotox
t2ravions organization 4s & group within a lasgor comale
totlcn which also incl:des the heslth physies and nuoloar
calety functions., This larger organi:zzilon a2lszo has no

| experizental program responsibility, T:o: organization
reports to the Nuclear Leboratory Divisica It L and is
parallel to the experimental progriszs crzinii.. cms, which
also report to the Nuclear Ladoratory Ir’vr._-o. loxzger,

The Nuclear Laburatory Division Mara:. .eyorts to ths
Chief Nuclear Engineer, who appoirts tce Resotor Salety
Cc::ittu and ponitors this camnittes's ectivities,

b. React,o: Operations Starfing

At le.st four men camprise each RN cparutions shifs,
One of the four mca £hall De & senior reactor (..ator.
Each shift will perform Al) necessary resctor o orations.
tnd uint.emnce functions.

———

Du.rhg normal level operation of the RER, two prirsons shall
remain in the control roam at all times. During operations
X vhich could involve changes in core reactivity when the

‘ RER 18 shutdowr, the nuclear control instrumentaidon shall
be continuously in operation, attended, ani ¢ sesved.

¢. Reactor Safety Camittee

‘ A Retctor Safety Camittee is establiched reportis: to the

{ Cidef Nuclear !:nginur The Camittee, vhich mucts at

‘ least quarterly, 1s couposed of the faollowing axr iheir
CC’m:ittee approved altermates:

s ———

T T —
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Reactor Systems Division Manager, Chalruan
w*Reactor Jperations and Nuclear Safety Dept.
Man.ger, Sec,
Nuclear Laboratory Divieion Manager
Reactor Operations Group Engineer
- Health Physice Croup Engincer
At least tvo scientisis/enginesrs nct in the
operating ~ organization,
Consult: “: . required in the JMulgcasit of
che Cor "% .,

A qQuorum vill consist of all the personnel listed with the
exception of consultants, Actions of the Ccunitice require
unanimous concurrence,

The Comnittee revievs and approves propesed reactor modifi-
cation; periodically reviews reactor operation procedures
and revisions thereto as well as procedures involving
emergency operation; and all new iypes of rezcior experiments
proposed for the RER.

A ONL Subcormittee of the Reactor Safety Comnittee, which
peets at least monthly, is coupoece? of the following or
their Comnmittee approved alternates:

Reactor Operations and Nuclear Safety Dept,
Marager, Chairman &nd Fecretary

Reactor Operations Group Engineer

Health Physics Group Engineer

Conmsultants as required in the judgement of
the Subcommittee.

A Quorum will consist of all the personnel listed with the
exception of consultants, Actions of the Ffubcamittee
require unanimous concurrence.

This Subcommitiee assures that the operating organizations

are carrying out mandates of the full Cocnmittee; approves
repetition of previously approved experimentc; and assists

the full Committee by providing preliminary reviev of

material being prepared for consideration by the full Committee,

QUALIFICATIONS OF SUPERVISORY FERSONNEL

Qualifications for supervisory persounel withiyu the reactor
operating organization are established by the next higher
level of supervision and approved by the Nuclear Laboratory
Division Manager.

Becrmorn NV a _— - e e
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3, MODIFICATION OF OPERATING PROCEIURES XA

Proposed changes in reactor operating procedures are developed
by ihe reactor opereting organization, and vust be approved by
the Subcornittee of the Reactor Safety C mitice prior to use,
Boih the operating organization and the seviiiiny orgenizations

5‘

-

ghall accertain that all proposed revisione o prosclures do not
reduce the level of safety of reactor opercilonc,

J

AFFROVAL CF EXPERIMENTS

For each nev type of experinment utilieing the 113, ihe Rewotlor
Bafety Committee ehall review, eva" ate and ejjrove the expoids
mental system i€ acceptable from the standpoint of reactor :
safety, Boparinents vhich are essentially repetiticns of
previously approved experiments shall be reviewed by the Sub-
comittee of the Reactor Safety Comittaze, and may be cpproved
by the Subcomittee 4f no increase in the level of potential
hazard has occurred eince review by the entire Reactor fafety
Conmittee.

EMERCENCY PROCEIURES

Detailed emergency plans and procedures, cover.ng all classes
of potential GNL incidents, are prepared and pullisned in the
GNL Bmergency Manual, The Emergency Manual is reviowed and
approved by the Reactor Safety Cormittee, and 2ll revisions
to the manual are approved by the Committee &t its Tirst
regular meeting following preparation of such revisions., Dry
runs are held at least quarterly.

CENERAL OPFRATING PRINCIFLES

b.

Access to radiation areas

Detailed procedures for controlling access to potentially
dangerous arcas have been developed by the Lockheed Plant
Protection in conjunction with principles established by

the Health Physics and Reactor Operations organization,
Enforcement is accamplished by the Lockheed Plant Protection,

Tuvestigation of incidents
Unplanned ehutdowms vill be investigated by reactor
operations at the time of the shutdown, und will dbe

reported to the Reactor Safety Committee and Subcommittee
for revievw, All events involving the KER which

g —————— . e —
g
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Reastor Operations, the Reactor Bafety Commi
Lockheed camitiees if sppropriste. =

Fuel element manipulation

Detailed procedures have been developed for c:rations

involving fuel handling. All such epsrstl:. . 2re conducted

under the Airect pereconal supervision ol - I...ir Reastor

Operetor, &xd are conducted only when epos._ ... malear

instruentetion and controls exe operatirs ool tiirg menmitored
Section I-h).

Routine maintenance

Routine preventive r ‘atepance is ecccomplishid on reacior
systems and on conve ticnal plant eqair;:ut va & gchoduled
basis, Health Physics portadle instrumentation 18 califdrated
on a scheduled basis.

Personnel dosimetry policy

All perscnncl at QML are issued beta-goizma s:incitive filn
badger Persconrel who work at the FEF &nd oli:r kay
personnel are issued film dadges se:sitive to Loth bete.
garma and neutron. Personnel who work in L. Tw *iutﬁ )|
Tields are issued self-resding dosimeters ¢ The duratien
of the particular work assigrment.

Health Phuysics surveillance

Health Physics surveillance is continuously provided during
reactor operation.

Safety and Energency Systens Tests

Safety systens and emergency alarm systeus are tested as a
part of the pre-operationsl check which 1s acccuplished each
day that the RER is operated.

Radiation Safety Priuciples

The general policy for all operetions involving potential
radiation exposure shall be avoidance of all wurccessary

» &nd maintaining unavoidadble erposur:s at the
lowast level possible consiestent with open-ations to be
pexformed.
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Operating Procedures = ' v
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Detailed operating procedures have beea prepared cover.ng
start-up, approach to power, routine operation at leve!
pover, conduct of reactor experiments, maintenance, Teiu
{ng, shutdown, and emergencies. ComplLance with cperating
procedures is required to assure checkout and prcuss o orde
tion of all safety systems associated with reactor operation.
Gercrally, every step of each procedure associated with the
rezotor and related systems requires the initials cf tha
persoa performing the step. Deviation from preocedure is
pernitted only if it is necessary to {mnediately correct
or svevent an unsafe condition,

Operations when facility {s shut dows

Nuclear control instrumentation will be im operaices and

will be attended and observed at all times duriny gr.rations
which could invelve changes im core reactivity when tha
facility is shut down, All operations vhich could involve
changes in core reactivity when the facility is shut down
will be carried out only under the direct and personal super-
vi < of a licensed senior reactor operator.
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