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1. PHYSICAL LOCATION

e reactor facility is located in Daweon County, Georgia, on &
site vhich 18 nominally deserided by the parallele 34° 20,6
minutes north latitude and 34° 24 minutee north latitude, and
the merddans 84° 08 minutes weet longitude and B8L® 12 minutes
weat long!tude,

2. DRSCRIPTION OF CONTROLLED AREA

The reactor i located within the Ceorgia Nuclear Ladoratories,

s controlled area of roughly 10,000 acres, The nearest uncontrol-
1ed areas are the South Perimeter Pence (8240 feet south), the
Rast Perimeter Fence (9820 feet east) and the West Perirmeter
Pence (10020 feet west)., The minimum distance to the Noth Peri-
meter Fence 1g 142685 feet, All land vithin that area 1s control-
led by the Lockheed Plant Protection, and the nearest routinely
occupied sbove-ground work area is about 5845 reet from the
reactor. A chain link exclusion fence surrcunds the reacwr
generally at a radius of 3600 feet, A cegment of the fence North
Bast of the reactor ie elightly closer than 3600 feet,

3. EXCLUSION ARPA ACCESE CONTROL

Accese to the Georgia Nuclear Ladoratories and to the getee in
the 3600 foot chain link exclusion fence is controlled by Lock-
heed Plant Protection, Lockheed Plant Protection patrole the
3600 foot fence weekly, All personnel who enter or leave the
area within the 3600 foot fence wust be identified, The reactor
wust either be shutdown or immersed with at least L feet of pool
wvater ahove the core center line while personnel are in traneit
between the operations building and the exclusion fence, Opera-
tion of the RER precludes all normal activitiee above-ground
vithin the 3600 foot fence, Personnel may enter the area within
the 3600 foot fence when the RER e operating if necessary in
connection with epecial programs only vhen closely monitored and
controlled by Reactor Operations and Nuclear Safety.



B. HUTLIINGE

1, KEACTOR BUTLDING

™e reactor building ie of conventional constructicn with steel
I-besm columnes and buili-up truee vork. Siding and roofing are
corrugated alminum, The building is not heated; hovever, during
periods vhen the amdient temperature 1s belov freezing, the
reactor vill not be raired from the pool unless heat is provided
to prevent auxiliary piping (e.g. shield tank plusbing system)
from freering. Roof mounted fane are provided to ventilate the
tuilding as neceseary,.

2, COPERATIONS BUTLDING

The operatione building i{e an underground concrete structure wvith
approximately 2 feet of concrete and 5 feet of earth on the roof
to provide shielding, Reactor and experimental system controls
are located in this building, and during reactor operations, all
pereonnel remain wvithin the tions building except during
shift change (see Section Avgﬁ‘nd wvhen 1t i{s {mperative to per-
form certain duties vithin the pedestrian tunnel vhen the reactor
{e opersting. Doors to the operations building are electrically
locked and controlled from the reactor console during reactor
operations., A ventilation system {# provided vhich maintains

the operations building at positive pressure differential of at
lenet 1 inch of water with reepect to the atmosphere during
reactor operations.



C. RADIATION MONITORING

1., OASBOUE ARD PARTIOULATE MONTTOR

Tvo systems are located ineside reactor operstions duilding.

One

monitore airbvorie readicactive gaseous and particulate sctivity

in the reactor coperations dbuilding barement or main floor exhaust,

The other is capable of sampling air at several locations owute

side the operations building at diecretion of operator.

exhaust air from reactor building is sampled:

Range:

Gaseous Sensitivity:

Particulate

fensitivity:

Alarme:

Automatic Devices:

Permicesives:

3

10 to 10° counts/min (both
inetruments)

The eystem as installed s
capable of detecting a gaseous
activity _goncentration of

2.9 x 10™ uc/ee.

The sy:stem ag installed s
capadle of detecting a
particulate activity concen-
tration of 7.0 x 109 ue/ce,

Procedurally set at twice back-
ground for operation at a given
pover level, Ahm-point is
adjustable from 10 o/m to 106 o

Alarm sounds and reads out on
reactor annunciator panel,
Decieion 18 then made by reactor
ehift supervisor and Health
Fhysicist on duty as to required
action as dictated by prevailing
eafety coneiderations.

If the gaseous and particulate
systems in the operations build-
ing are not operating during
reactor operatione, the shift
Health Physeicist will make
pericdic surveys for presence
of gaseous and airborne parti-
culate matter.

Normally,
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2, LICUID MONITOR®

Gred samples of the primary coolant system a4 reactor pool water
are collected routirely and analyved for groes beta-gamma-alpha
activity, A continuous fission products monitor ie located on

a bypass to the primary coolant loop vhich monitors for Jodine-
135, If the rate of increase exceeds a factor of two (2) in
fiftesn minutes during level operation, the reactor is shutdown
pending detailed investigation as to cause. In any event, the
gro;t nc/uvity of the primary coolant loop will not exceed 1 Xx
10°€ ue/ee.,

2, BUILDING MONITORE

Three pamma ionization chambers are located in the operatione
ruilding. There inctruments are the Airect readout type. Range
i0 0,01 mr/hr to 100 vrltr,

Mamae are afturtahle over the antire panees het are proceturally
rot At 7.5 or by 1o 1ovel acd 100 nr/tr kigh Yevel, Alame are
caunded 44 the healih phveier. resctor operations ares, Plant
Protestior Neadqurrters and the caergency readout room in addi-
tion to other adminietrntive areas, Ffounding of alarms is An
{rdieation of trouble as’ (+ {nvesrtipated by the frerrency
Organdsation, Ore of tie-e imetppiente ruct he onerable for
rragtoy oparall

,‘, ] . $‘!"ﬁ vy .'-» LU ey (8 o h \‘-‘

pporoxirate locationn A7 the renote ared mo.t Lapirs ryctem
statione, and other irformation related thereto, are ghown in
the table deseribing the Remote Ares Monitoring fystem statione,
The stations vhich constitute reactor operating permiseives are

ghown in the tabdle entitled Minimum Remote Area Monitoring
fystem,

R ——



REMOTE AREA MOKITTORING CYSTEM STATIONRS

Weutron &
Distance Direction Gamna
Station Poown Frome Detection Part of Bmergemcy
Famber RER RER Punctions __Range Alare System
1 3600° 8 A% e 5 0.1 w0 10° mr/br Yes
2 300" sow A% o 5 0.1 to 10° wr/or Yes
L 3600" Y A%, 2 5 0.1 to 10° mr/or Yes
6 3600 W AV L, 0.1 to 10" wr/br Yes
3 3600° oW Y 0.1 to 10* wr/hr Yer
8 300" ¥NE A% L e 0.1 % 10° mr/or Yes
9 3600 EE A% 4y 0.1 to 10* wr/ur Yes
13 %1;?5\0' v 1% gy 0.01 to 10" mr/br Fo
[
16 1%,9.2? v A%y 7 0.01 to 10° wr/ur Ko
.
17 In RER Bldg. . 7 0.1 to 10° wr/br Yes
18 725" WO Y 0.1 to 10" wr/hr ®o

el
Assuming the vorst background conditiomns, with the RER operating at 3 My, the minimm
change in the amount of A-41 that 1= practical to interpret 1= 3.7 x 10 uc/cc of air.






S, ENVIRONMENTAL MONTTORS

Four vater samplers are located in the Btovah River) one each up-
stream from the reactor at the 3600 foot fence and at the Perimeter
Pence; and one each dovnetream at the 3600 foot fence and at the
Perimeter Fence, Oumples are collectad on a veekly bdasis and are
analyzed for grose beta-gamma-alpha activity,

In addition to the remote area monitoring eystem, continuous
particulate air samplers are located at several strategic points
on-site as shown by the following tadle, Filter samples are
collected weekly and analyzed for grose beta-gamna alpha activity,

ATR SAMPLFR LOCATIONS

Direction M™Metance

From From

. RER RFR
1. RER Demineralizer Building Entrance SCF 140 feet
2. Pedestrian Tunnel Entrance wew 750 feet
3, CEPF Meteorology Tover i 3 1.6 miles
k., REL Hot Cell Entrance 1. 1.6 miles
5§, Poet ITT (RER Air Intake) e 600 feet
6., RER Building (VASE System) Directly over 30-L0 feet

Reactor

7. Operations Building VASS

Soil and vegetation samplees are collected or a quarterly basie and
analyzed for grose beta-gamma-alpha activity,



D. WASTE DISPOSAL FYETIM

The REF waete Adeponal eystem 1o designed to handle activation
producte generated by RER mation, Features {ncorporated in

the design inglude eralizer resin bede vith decontamination
factors of 107 o } two 5000 galion waste decay tanks for reten-
tion of wvaste water with high redioactivity concentrat’ons; and
one 150,00 gallon hold and Arsin tank vhich may be used for decay
and 41lution of activity prior 1o release to the seepage basin,

The activity levele of mAicactive vaste releared to the seepage
basin wvill not exceed Yimite epacified in 10 CFR 20 for rertricted
areas. The total annual release will not exceed 1 curie,

Radioactive vaste materiale wvill not be permanently diepoced of by
burial at the site except as provided by 10 CFR 20,20k,



1o BCERGESCY OOOLING 6Y0rEM

b

A grevity-foed tmergenay ou%m sutometionlly provides
coolart through the core st as tial flov rete of sppruxisstaly
800 @ 1f auy of the following conditions exieti

(1) Prisary coolast flov below 8 pormal.
(2) Loss of instrument air

(3) Loes off{rmu-y p\q; 1f standby puap fails to re-establish
pormal flow vwithin § seconds.

(k) Loss of electirioal power

Any of the sbove conditions will also coause the resctor w0
BCIRm.

The emerge’. y cooling system consists of the folloving components

(1) A 100,000 gallon stormge tank = located at & mean elevation
of % feet sbove the reactor core (resctor in elevated come
figuration) and approximstely 340 feet from the reactor.

(2) A 150,000 gallon drain and hold tank - located 18 feet
below the reactor core and approximately 170 feet frum
the reactor. This tank receives and stores the emergency
coolant after it has pessed thrv the core.

(3) Oue esch manual fsolation valve in the supply and drain
lines.

(k) One fatl-open air-operated flow contral valve in the
supply line.

(5) ™o parallel check valves 1o the supply liue w prevent
flov from the primary loop to the storage tank.

(6) Two fefl-open air operuted electrically controlled dump
valves io the drain line.

Emerge Floe 48 indtisted when the dugp valves are opened from
one of conditions listed ia l.a adbove.



o« Permissives

(1) Borws reset permissives - the manual fsolation valves and
the sir<opemted remcte flov sontrol valve wust be full
open %0 reset the screa relays.

(2) Procedursl permissives
(a) Btorege tank must contain at lwast 80,000 gallons.
(v) Drein and hold tank wust contain less than 50,000
(¢) Dump valves to remain closed at least 5 sec but no

longer than 10 sec safter the initiating condition
existe.

2. BONOENY FOVER SYSTIN
a: Norml pover is supplied to the KiF through en 11.9 KV line
feeding from the 110 KV station located in the NSl area.
In the event of failure of norsal pover, emergency pover is

furnished by & LOO KVA diesel-slectric genermtor located in
the basenent of the opemtions building.

b. The emergency pover supply system supplies jover o the
following componenis and systems vhich utilize no more
than 808 of the capmoity of the generstor.

(1) ALl resctor contrul equijment and reactor instrumene
wation

(2) PBmergency lighting

(3) Opersations building heating, ventilation; and air
conditioning.

(&) Prissry and secondary cooling systems.
(5) Plaot air compressor

(6) Reactor building dcors

(7) Reactor butlding exhaust fans

(8) Reactor bullding crene

(9) Alr monitoring system



(10) Oar ejector pusy
1) DMesel generstor support equipment

The resctor is not operated unless the gemerator is opersbla.
The systems utilized in sutowatic opermtion of the gensrmtor
are routinely cracked to sswwe operability, and the &iesel
generator 1s started oa & weekly besis.



F. FURL FTORAOR

Normally, nev fuel elemente and partially epent fuel elemente are
stored in fuel element storage racks in the bottom of the RER
storage pool. The fuel element etorage rack holde a maximum of
twenty fuel elemente in & U x § array, Control rods may fill two

of the fuel element positions. The rack is constructed of aluminum,
and containe layers of aluninum clad cadmium around the outeide

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

Pxcept for the irrefiated fuel element shipping cask, this rack 19
the only container used for storing fuel at the REF. The ealoulated
U-256 1oading required for the fuel elements in one fuel element
storage rack to achieve criticality, assuming no lea‘mge, is a1
gne per element, When leakage ie assumed from the riles only, &
full rack of 211 gnm elements would have a caleulried multiplica-
tion constant of 0,78,

A maximam of four core leadinge will be stored. A core loading
vill consist of & maximum of 33 fuel elemente and four contrel
rods,

During transfer of fuel elemente to and from the fuel elenent
gtorage racks, procedural control will restrict movement to one
element at & time, Procedural control will also limit placement
of fue) elements outeide the racks to nuclearly safe locations and
configurations in order to preclude the assembly of potentially
eritical arrays,

e {rradiated fuel {s removed from the pool in a ehielded cask,



experiventally, and the effect of filling and

tanks Quring routine operstion vi'" be deterwined in sdvance.
Forwally the tanks containing the ouclear instrussntation will
be filled; any !ndication that such 18 not the case will cause
an snmune {ation, and the resctor vill be shut dcwn,

—



B. KEACTOR IEFION

1. LOCATION

e vertical center line of the remctor is 1ocated approximately L'6"
from the NE end of the reactor pool. The pool i rectangular snd is
11-1/2 ' by 19' by 36-1/2' deep, There is 8lso & storage pool vhich
ioiu the reactor prol at the f end. An aluminue gate is provided
or separation of the poole. Tn plan viev, the storage section re-
senbles An un-eymetrical letter T. PRough dimensions are stem, AT
by 8') crose, 2u' by 6', The depth of both of these parts is 21'
bvelov the finished reactor wilding floor, Cwbing for both pools
18 continuous and eitende one foot above the finietod floor,

2. MECEANICAL DREIGN OF THE RER FRESCURE VEFFEL

The KFER stainless steel pressure versel {¢ designed for 150 puig at
200°F, The minimum derign and construction requiremente of the
vessel conform to the ATME Boiler and Preceure Versel Code, Section
VITI, 1956 Baition, and the vessel bears the official code eimup.
The pressure versel is rupported by two steel bends welded to four
equally spaced vertical membere vhich rest on bearing plater bolted
to the platform, vhich in turn rests on top of the hydraulie 11ft.
The reactor Puppart fystem hae been depigned to support & one-
fourth 0 side load on the resctor and shield tank,

e deeign 1oading of the hydraulie 1t 16 42,000 pounde, and 1t
e designed for s total moment of 16,500 foot-pounds from eccentric
loading and other causes, e 14ft has & etroke of 30 feet and ¢
capable of rairing the reactor at & maxinum epeed of 10 feet per
minute., fhoes vhich elide on T-reile fastened to the pool walls
guide the upper end of the ran through its full travel and restrain
the top of the reactor to within one {neh of 1te nominal path,

Tvo parallel bleed linee, sontrolled by individual solenoids vhich
fail open on lose of power or on {mproper operation of the safety
doors in the operations building, are used to lover the reac.or.

The reactor upper closure ie a Tlat, e{roular, forged plr.ce 3 feet
9 inches in diameter and § inches thick, This closure 18 equipped
vith holes to accoumodate the control rods, the regulating rod, and
the fiseion chamber, It can be removed to provide access to the
{nternale of the pressure vessel,

In addition to the opening closed by the reactor upper closure, the
respure veseel hae four peretrations above the core, consisting of
«inch inetrument ports, Belov the wp of the core, only four

penetrations exist. These are four B-inch pipet which servs as two

primary coolant {nlete and two primary coolant outlete, Ko new
penetration vill be added to ti:] pressure vessel or reactor closure,

/




3, RER VEASEL INTERNAL FTRUCTURR

Internally the vessel coneiste principally of the inner tank, the hold-
dovn plate, and the core support structure, The iuner tank, vhich e
open &t the bottom and top, and othervise has no penetration, serves As
a Mov guide, The hold-dowvn plate, loocated above the core, covers the
entire sore section, Bince flov through the core s down, the hydraulie
loading of the hold-dovn piate 1s not a factor, If the reactor should
be inverted, the waximum loading on the hold-dovn plate would be less
tbl:og ,000 ped. The yleld etrese for the hold-down plate 1s 32,000 pei
at ‘

The core support structure consists of & grid plate to poeition the
various core componente, & support plate vhich retains fuel elements,
reflector elements and the start-up source vithin the core and a cor-
trol rod shock damper vhich coneiete of & amin cone, individual sho k
absorber tubes, and associated structural membere, Its functiom is to
transmit the shock load wh' ch the contro)l rods {mpart eubsequent to
goram to the pressure vessel wvall, Ae a backup to the shock damper, 8
mechanioal stop 18 velded 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 stress for these structures are a
paximum strese of 7200 psi on the core support barcket, 2LLO pei maximum
stress on the support plate, 14,500 pel maximum strese on the grid plate,
and 5600 pei or the cone, The yleld stress for all of these components
18 in excees of 25,000 pei,

b, CONTROL €YSTEM AND CFPERATING LIMITATION®
a, Control Rod Design

The control rods are fuel and poison eections enclosed by
alurisom tubes approximately 3" equare by £5" long., Bach
bat & grapple head at the top and & epring-loaded tip plunger
at the bottom. The fuel section containe an aluminum strap
extension at the top which extends the length of the poison
pection, The pcison section, & square aluminum tube, elides
onto the strap fd fits flush against the top of the fuel
element aseembly, The entire fuel-poison assembly fite into
the control rod tube, A mechanical sttactment on the fuel-
polson eection prevents assembly of the control rod if the
fuel-polson section is inverted, The control rod is guided
and supported within the core by meane of four rollers above
the core and four rollere belov the core. The lower end of
the control rod fite within a scram guide tube, vhich also
acte as the hydraulic damper during scram, The poison section
18 & square cadmium tube, 0,02 inch thick and 32-1/k inchee
long., It 1s clad with a 0,02<inch layer of aluminum on each
gide so that all edges are sealed, The length provides
approximately 4-1/2 inches overlap at each end of the active
fuel plates in the reactor core.

&
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e fuel section, vhich contains about 111 grems of highly
enriched U-235, 10 similar to & standard fuel element) hovever,
1t 18 smaller and contains 14 plates. A mwechanical stop at the
vottom, and the affixed poison, position the fuel section withio
the control red,

The upper end of the control rod tube 1¢ fitted with a 1ifting
krob, with which the control drive grapple engages by electro-
magnet actuation, for 11 fMing the control rod,

The core regulating rod is located near the periphery of the core,
The regulating rod poison ie & 30-70 eadmium #ilver alloy material,
e tubular poleon section, which hae & nominal thicknese of 0,09
ineh, is enclosed in & tubular alumivum sheath approximately 1-1/4
inches in diameter,

Prive Mechanisme

The four control rode are actuated by separate mechaniemse, mounted
to the top head of the pressure vessel, Bach control rod drive
mechanigm copeiete of an electric motor, refuction unit, & rack
and pinion, limit evitches, An electro-magnet and grapple, a spring
loaded scram tube which providee an initinl S-g accelerating force
to the rods vhen the grapple is released, The maximum Arive speed
1e L.,§ inches per minute,

Magnets in the control rod and & 1imit sviteh in the hold-down
plate indicate by an electric slgral the poeition of the rod
vhen fully scrammed as well ae erngagement of the rod by the
mechanism. A seleyn, mounted on the gear reduction casting,
giver a continuous position {ndication of the drive and also
an indication of rod poeition during normal reactor operations,

The regulating rod drive mechanism, mounted to the top head of
the vessel, serves to drive the regulating rod, The wechanimm
and rod are bolted together so that the cuabination ie an
{ntegral unit, The regulating rod drive mechanism 18 very
gimilar to the control rod drive mechaniemj but no seram
attachment i provided, The drive motor is designed to operate
vith & servo control eyetem or under manual control,

Operating Limitations

(1) T™e minimm number of sontrol elements in the core ¢hall
be four in addition to one regulating rod,



(2) Fectronie scram tiwe vill be %35 milliseconds, T™his time
vill be the interval from initiation of signal to wagnet
release, It includes maplifier rise time and ragnet flux
decay tiuve,

(3) feram time vill be less than 650 mi1ldseconde, Thie time
vill :o the interval from initistion of & signal to rold
seated,

(4) Collective vithdraval of control rofs will be limited by
interlonk to the regulating rod and one sontrol rod, The
paximm reactivity insertion rate shall not exceed 0, 0008
ak/x per vecond,

() The minimum ehutdown control margin shall be 0,12 Ak/x,
The core loading ehall be such that under no eircumstances
can the resctor go eritical on wvithirawal of only one rod,

(6) The maximum excese reactivity above cold clean eritical
shall not exceed 0,050 Ak/k.

(7) Total rod vorth ehall be more than 0,160 Ak /¥, and the
vorth of any individual rod vill not deviate from the
aversge of the rod worthe by more than 0,005 Ax/w,

(8) Regulating rod worth shall not be grester than 0.006 Ax/x.
(9) During core loading operatione, the four control rods vill

he the first core comporente loaded, and vill be the last
core compononte removed on unloading.

§, CORE CPERATING LIMITATIONS

LD

The core, vhich has an active height of 2k {nches, is designed
on & 3-inch modulus in & 6 x 7 array wvith the four corner
poeitions omitted, The moderator and coolant are light vater,
The reflector may be light water, or may be solid or canned
aluminum or beryllium designed to conforw to the unused spaces
in the grid and external to the grid but vithin the inner tank,

Puel material ie uranius-aluminue alloy. The enrichment of the
fuel is nominally 03% U-235, Cladding {e metallurgically bonded
1100 alumirum, The fuel elemente are flat plate, modified MTR
type, alumirum-uranium aesemblies. Bach eleuent containe 18 fuel

e
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plates having the approximate dimensions 0.060 inch thick,
2,75 inches vide, and 24.5 inches long. Bach fuel plate
consiets of & nominal 0.020 inch thickness of wreniume
alusinus alloy in & picture freame olad vith & noainal
0.020 ineh thick layer of 1100 aluminum. The plates are
positioned in the element by aluminum side plates oo that
& nowinal 0,108 inch vide coolant pa is provided be-
tveen fuel plates, Bach element s 1 4 vith approxi«
mately 176 gme U-235. The top end of each element has &
handling device. The bottom of each element is equipped
vith a positioning box sbout 3 inches square vhich fite
into the grid. The overall length of a fuel element 1e
pominally 38.5 inches.

The start-up source is an antimony gamma emitter, placed
in the center of a beryllium dumgy fuel element, and s
positioned in one of the available epare fu~l element
positions in the grid plate. At minimum strength, the
source will provide a neutron flux of at least 15 nv at
the fission charber location.

Fuel content verification and other core parameter
deterninations will normally be conducted at the CER.
The followving limitations will apply, hevever;

(1) The maximun nusber of fuel elements in the core
shall not exceed 33.

(2) The maximum y-235 coutent of the core shall not
exceed 0.2 kg

(3) The core may operate with some central element
positiongvhich 4o not contain fuel elements.
Such positions ehall contain either duuny
elenents or the source element.

(&) As soon as the CER 1s licensed, it vill be
utilized to verify that any core utilized in
the RER vill have a negative togperature and
void coeffioient of reactivity. The RER will
be used to determine temperature coefficient
of reactivity for cores loaded prior to
licensing of the CER.

(5) The maximun power level shall not exceed 3
negawvatte thermal.

(6) The meximum permissidble heat flux shall not exceed
2.39 x 105 Btu/hr-ft3,

[{




1. NUCLEAR AND PROCESS INSTRUMENTATION

1. DETECTOR LOCATION®

Nuclear inetrument detectors with the exception of (he two fiesion
chambers are mounted in three quadrante of the upper shield tank,
The shield tank mounted Aetectors are located approximately 24" from
the vertical center line of the core and approximately 30" above the
horizontal cepter line.

The {nternal fiesion counter is mounted on & drive similar to the
regulating rod drive, The detector is poeitioned immediately above
the core during reactor start-up, The detector may subeequently be
vithdrawn,

The external fiesion counter is mounted in the removable tank section
approximately eix inches outside the prereure veseel At the core
center line,

2. AUTNCMATIC CONTROL EYSTEM
&, Description

The servo system coneists of tvo compensated ion chambers,
two micromicroammeters, & servo axplifier, and pover demand
control, A resorder permanently records the output of woth
wd cromd crosnmetere, Only one compensated ion chamber and
mioromicroammeter 1 utilized; the second set in duplicate
channel, and either channel may be selected, When in uee,
the rorvo amplifier drives the regulating rod in the direc-
tion ecesrary to cause the micromicroameter output signal
to nullify the signal set by the pover demand control cir-
sult, T~ channel selector swvitch, servo pover demand
control, 4 automatic-manual selector ewitch are located
on the ¢ .sole,

b, Permiseivee and alarms

(1) The reg:lating rod control cannot be put in the auto-
matic r ‘e unless:

(8) The relay scram circult s recet
(b) The regulating rod is in the most reactive poeition,
(8) The regulating rod withdravel speed shall not exceed

4S5 inchee per minute regardlese of the magnitude of the
pervo error signal,



3. NOCLEAR INSTRUMENTATION
So. of
Channel Channela Detector Flux
Designation Each __Txpe Range Sensitivity
start-up 2 Fission 2.5 to 2.5 x 10° uv .7 Cps/uv
Chamber
Log ¥ 1 cIc s x 102 to 10} nv 2.2 x 10°1* amp/uv
Linear Power 2 cIC s x10% to 1083 mv 2.2 x 207" Aup/av
Bafety 3 Ic S x10° to 10" av 2.2 x 107 Amp/uv
Gamen 1 yIC 1t 5 x10 Rfar 2.2 x 10711 Ampe/R/r






Troublis Monitor

Safety Channels

"Linear Power greater
than 60A Tull ecale”
from recorder

" Instrument Trouble”

for an abnormal light
from any sigoa ampl!-
fier

Interlock and
Permissive

g

i

6500 cpe
RBecorder: By-pass LOFM
6500 cpe interlock at
greater than .01

Recorder:

Rod withdrawal iaterlock

Jjees than 10 sec

Clear _vrouble to reset
from r™=iay

withdrawa]l interlock;
than 3 cps and greater

?

5.5 sec. Past screm
= 3 sec.
Relay scram Tecorder
greater than 99% full
scale.,
Relay scra= for abmormal
lights from two or more
rliges smplifiers or Log
¥ smplifier cal. sv. oun
groand
Relay scrsa at greater
than 1.2 noreal
Fast scTam at greater
than 1.5 norwal



e lay screm recorder
than 150° Outlets
oeater then 136°

pressuri lay scres recorder
let: e thar
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®. Anruncistion Only (Continued)

Annunc iator Actuator

Continuous Particulate Activity-High VASS - greeter than
Continucus Gaseous Activity-High VASS - greater than
Intermittent Particulate Activity-High VASS - grester thao
Intermittent Gaseocus Activity-High VASS - greater than
Graphic Panel Trouble light from:

Bme gency Power Diesel Generator Control Sw in "Off” positiom

Ventilation System - Operations Bldg. Less than 1" water differential
Ejector Accusulator Pressurs Low
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J. EXPERIMENTAL FACILITIES

EXPERLMENT LOCATIONS

Within pressure vessel

In-core experiments will be Iimited to experimentation on
reactor instrumeatatios, calibratiom, foll exposures, and
resctor checkout tests,

In-reflector experiments will be limited to very small
subsystems, components, materiales, instrusestatios,
core rearramgenents, and reactor checkout Lests,

External to pressure vessel

Experlments conducted extersal to pressure vessel may la-
clude {rradiation of major assemblies, systems, subsystens,
Components, materials, ssimal, blological eystens, iastrus~
meatation, and safety experimeats,

EX/ERIMENT LIMITATIONS

s, Withia pressure vessel

No experimest will be comducted im the core except frradia«
tion of foils and sub-miniature detectors, Im-reflector
experiments shall be rigidly fixed to ensure positively

that mo movemest of the experimeat will occur durimg reactor
operation. Asy such experiment shall mot contaln moving

pArts or compoments other thasm relay. or switches, No experis
meat which comtains more tham trace quantities of liquids or
solids which are im chemically active states shall be isserted
{ato the core or reflector. Moveble parts asd/or evacuated
spaces shall mot istroduce more thas 0.0002 pk/k. The total
worth of amy experiment im the reflector region shall mot ex-
ceed 0,001 Ak/k, and the coubised vorth of all experimeats is
the reflector shall mot exceed 0,005 Ak/k.

Extermal to pressure vessel

(1) Experiments may be physically mounted om test cars and
reactor buildimg structure ia such & configuration as to
provide a mismimum clesrasce of at least 2 imches betvees
the reactor structure amd the experimeat,

(2) Any experiment vhich contains moviag equipment haviag
sigaificant kimetic emergy shall have a blast shield
located between the moving equipuest and the reactor.
Such blast shields shall be capable of absorbiag the
kisetic emergy from the movimg equipmeat or fragueat
thereof,

)/
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(3) Test cars vill not be woved im the vicisity of the
resctor buillding by weans of & Yocomotive unless the
reactor is loweied into the poovi. Test cars and experi-
wents that overhamg the reactor structure will be equipped
with as iaterlock to stop elevatios of the 1ift prior to
contact,

(4) No locomotive will iatestiomally be brought iato the ex-
clusion ares vhem the reactor is up and operatisg. A
derail will be located just imside the exclusios area
at the railvoad gate, The derail vwill be kept locked ia
the derail comfiguration at all times except vhes the
train 18 passing into or out of the exclusios ares, The
{ndividual who locks the gate will always be required to
lock the derail {s the proper configuratios before locking
the gate and will be required to report that fact to reactor
operatioss by radio at the time he locks the derail, Reactor
operations will mai=tsta & log of eatry and exit of the loco-
mot ive from the exclusiom fence and have each exit record
the configuration of the derail vhes reported by the loco-
motive crew, The start-up procedure for the RER will imclude
checking the eatry aad exit log to assure that the derail
{s in the proper comfiguratios. In addition, durisg reactor
operations the railroad switch at the cooling of f area will
be left im the configuration to route the locomotive from
the main lime imto the coolimg off area rather tham to the
REK.

Experiments with explosive poteatial

Experimeats favolving energetic fluids or materials may be irradi-
sted without prior permissice of AEC, Divisios of Liceasing and
Regulatiom,only if all the following conditions are wet:

(1) FEnergetic fluids or materials are withia a containment
structure or behind 8 structure capable of absorbimg amy
pressure wave or shock wave potentially capable of being
generated by such materials.

(2) Such uaterial shall be liwited to such amounts that 1f
the contaimusent ia (1) above were to fail, there would
not be sufficient material presest to ges:rate shock or
pressure waves capable of violatiag the imtegrity of the
pressure vessel, its supportimg structure, or the cooling
lines, The configuratiom of such experiments shall be
such that potential shock or pressure vaves shall sot be
dirested toward the resctor or such that poteatial mis-
siles directed toward the rsactor shall mot coatain suf-~
ficient kinetic emergy to pemetrate the pressure vessel.

(3) Ia wo case, however, shall material haviag & potestial of

sudden release of chemical emergy im excess of 0.% 1b, of

- }
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TNT be placed closer than one foot to the reactor pressure
vessel, ALl ts &t other dfstances may be determined
on the basis of K° gecmetric sttemuation sublect to the
furtber 1imitation that the total potential lateral loading
of the pressure vesssl support structure shall not exceed
the allowable design loading.

The lockbeed Georgis Company Resctor Safety Comuittee
unanimously concurs vith the acceptability of the level of
hazard involved, Any other experiment vhich contains
energetic fluide or materials shall not be irradiated until
s written description of the experiment and & bhazards
analysis has been sutmitted to the ARC, Mvision of Licens.
{ng and Regulation, for evaluation and vritten suthorization
has bLeen obtained from the AEC as & change to these techn!cal
epecificaticns,




K. KRACTOR COOLANT SYOTEM

1, DEACRIPTION OF PRIMAKY AND ERCONDARY COOLINO SYUTEN

The prisary cooling syvtem includes 68" and 12" stainless steel
yiving, #; & pressuriver, Aeminerclisers, valves, and the
primary best exchangers., At normally reted conditions the syviem
provides deniverslized vater coolant to the reactor at the rate

of approximately 31200 gpe.

The primary system {¢ houeed in a pit adjacent to the reactor
building, and tvo main underground pipe lines counect the primary
pit to the reactor, These are rigid pipes vith svivel and ball
Joints, vhich allov the reactor to wove a vertical distance of
30 feet,

Psat removal i¢ provided by two counter flov heat exchangers
sonnected in series, Teps exchamgere transfer heat from the
primary to the secondary cooling eyetem, which {# connected
o eooling towers,

From the heat exchangers, primary coolant flove to the intake
side of the circulating pumps, vhich are connected {n parallel,
vith one running and one ou & standby basie, Pach pump i»
povered by & 200-horsepowar, splash proof, motor. The primary
pump produces only enough head to saintain circulation, so o
pressuriter 4a used to maintain system pressure, The preseurizer,
vhish {s connected into the reactor inlet line, maintains the
desired precsure at the reactor outlet, If electric pover faile,
a valve separating the pressurirer from the prisary systes will
Clo..o

™o demineralizers are used to maintain purity in the primary
coolant and the pool water, The demineralirzers are manifolded
#o that either one may be used far prisary coolant and the other
for pool vater, or both may be used together for either purpose.

All surface i{n contact vith the primary coolant will be of
alunioue and stainless cteel vith the exception of the puwp
éasinge and large valves, There iteme vill be of cast iron
or steel, There are two preceure relief valves installed in
the primary cooling eyrtem o prevent overpressurizing.
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Lo AIMINISTRATIVE AND FROCKUURAL SAFROUNRDS

ANINISTRATIVE OROANIZATION AND ETAFYING

b.

C.

Organiration

The ization vhieh operates the RER {» responsible
exclusively for meintensnce, ealfbration, operstion and
safety of the reactors at GNL including the reectcr
wochanical systems, resctar controls and instrusentatics
Syvtem, cooling system and associated cantrols, and other
related systems, This organization 1s also respoteidle for
procuring additional fuel elements as needed, and for safe
storage of both unused end spent fuel elements, The
organization has no experimental progres responsidility,
and operetes more as A service organization, The Peactor
operations organization is & group vithin a larger argani-
wation vhich Also includes the health physics and nuelear
safety functions, This larger organization also has no
experimental progrem responsibilivy. The organisatiom
reports to the Nuclear Laboratory Division Manager, and is
parallel to the experimental programe organizations, which
also report to the Ruclear Labarstory Division Manager,

The Nuclear laboratory Division Mansger reports to the
Chie) Ruclear Eugineer, vho appointe the Reactor Safety
Conmittee and monitors this camittee's activities.

Reactor Operations Staffing

At least four wmen campripe each KER operstions shifw,
One of the four men shall be a senior reactor operstor,
Esch shift vill perform all nocessary reactar operetions
and maintenance functions.

During normal level cperstion of the KER, two persons shall
remain in the control rom at all timee. During operations
vhich could fnvolve changes in core reactivity vhen the
RER 18 shutdown, the nuclear comtrol ins irumentation shall
be continuously in operation, attended, and cbeerved.

Reactor Safety Coamittee

A Reactor Safety Camittee is estadblished reparting to the
Chief Nuclear Brgineer., The cmnttto:i vhich meets at

least quarterly, is conmposed of the folloving ar their
Coamuittee approved alternates:
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Reactor Byetems Divieion Manager, Chairman
Reactor Operations and Nuclear fafety Dept,
Manager, fec,

Nuclear laboratory Diviesion Manager

Reactor Operations Group Engineer

Health Phyeics Group Engineer

At least two scientiste/engineers not in the
operating line organiration,

Consultante ae required in the julgement of
the Committee,

A quorum wil) coneiet of All the pereonnel listed with the
exception of conrultants, Actions of the Committee require
unanimous concurrenoce,

The Committee reviews and approves proposed reactor modifi-
cation; periodically reviews reactor opei  on procedures
and revisions thereto as well ag procedures involving
emergency operation; and all nev types of reactor experimente
yroposed for the RER,

A ONL Subcommittee of the Reactor fafety Committee, whiich
meete at least monthly, s composed of the following or
their Committee approved alternates:

Reactor Operations and Nuclear fafety Dept,
Manager, Chairman and fecretary

Reactor Operatione Group Engineer

Health Physice Group Engineer

Coneultante as required in the judgement of
the fubcommittee,

A quonmm will consist of all the personnel listed with the
exception of consultants, Actione of the fubcommittee
require unanimous concurrence,

T™his Pubcommittee sepures that the operating organizations

are carrying out mandates of the full Committee; approves
repetition of previously approved experiments; and asesists

the full Committee by providing preliminary reviev of

material being prepared for congideration by the full Committee,

(UALIFICATIONE OF SUPFRVISORY FERSONNEL

Qualifications for supervisory personnel within the reactor
operating organization are established by the next higher
level of supervision and approved by the Nuclear lLaboratory
Division Manager,

Y,



3.

S

MODIFICATION OF OPERATING PROCEIURRE

Proposed changee in reactor cperating procedures are developed
by the reactor cperating orgaciraiion, and must be approved by
the Bubcommittee of the Reactor fafety Committee prior %0 use,
Both the operating organization and the revieving organizations
shall ascertain that all proposed revieions %o ures 4o not
reduce the level of safety of reactor operations,

AFPROVAL OF EXPERINENTE

For each nev type of experiment utilizing the RER, the Reactor
Bafety Committee shall reviev, evaluste and approve the experi-
mental eystem {f acceptable from the standpoint of reactor
pafety, Rxperiments wvhich are eccentially repetitione of
previously approved experimente ehall be revieved by the Aubd-
committee of the Neactor fafety Committee, and may be approved
by the fubcommittes {f no increase in the level of potential
hagard has ocourred since reviev by the entire Reactor fafety
Committes,

FMERGERCY PROCEDURES

Detailed emergency plane and procedures, covering all classes
of potential ONL incidents, are prepared and publighed in the
ONL Bmergency Manusl, The Bmergeucy Manual is reviewed and
approved by the Reactor Safety Coumittee, and ull revieions
to the manual are approved by the Committee at ite first
regular weeting following preparation of such revisione., Dry
mune are held at least quarterly.

GENFHAL (WERATING PRINCIFLES
a, Accege to radiation areas

Detailed proceduree for controlling access to potentially
dargeroue Areas have been develcped by the Lockheed Plant
Protection in conjunction with principles estadliched by

the Health Physice and Reactor Operations organization,
Eaforcement is accomplished by the Lockheed Plant Protection,

b. Investigation of incidente

Unplanned shutdowne will be investigated by reactor
operatione at the time of the shutdown, and will be
reported to the Reactsr fafety Committee and Subcommittee
for reviev, All events involving the RER vhich

)
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4.

f.

£

h.

conld be claseced A Lnwidents vill te umnmdb
Reactor Operations, the Reactor Bafety Comittes, other
Lockheed comitiees if approjriate,

Puel element manipulation

Detailed pcedures have been developed for cperstions
fovolving fuel handling, All such operstions are conducted
under the direct personal supervision of a Senicr Reaotor
Operator, and are conducted only vhen specified nuclear
tnom;ajgaa and controls are operating and being monitored
Section :

Routine mwaintenance

Routine preventive paintenance is accamplished on reacior
systems and on conventional plant equijment on & scheduled
vagis, Health Physics portadle instrupentation 1s calfbrated
on & scheduled basis.

Personnel dosinetry policy

All personrel at GNL are lseued beta-ganma sensitive fils
vadges, Personnel who vork at the REF and other key
pereonnel are iesued filp bedges sensitive to both beta-
guma and neutron, Personnel who vork in known rediation
fields are issued self-reading dosimeters for the durstion
of the particular vork assigmment,

Health Phyeics curveillance

Bealth Physics surveillance is continuously provided éuring
reactor operation,

Safety and Bnergency System Tests

fafety systens and ewergency alam eystems are tested as &
paxt of the pre-operational check vhich is accomplished each
day that the RER is cperated.

Radiation Safety Principles

Te general policy for all operstions involving potential
rediation exposure shall be avoidance of All unnecessary
exposures, and maintaining umvoidadle exposures at the

lovest level poesible consistent vith operetions to be

performed.

e
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Operating Procedures

Detailed operating procedures have beem prepared covering
start-up, approach to power, routime operation at level
pover, comduct of reactor experiments, maistewance, refuel-
tag, shutdows, aad emergeacies, Compliamce with operatimg
procedures is required to assure checkout and proper opera-
tion of all safety systemo assoclated with reactor operatios.
Gemerally, every step of each procedure associated with the
reactor and related systems requires the imitials of the
persom performimg the step. Deviation from procedure is
permitted omly 4f {t Ls mecessary to fmmediately correct

or preveat am umsafe comdition.

Operations wvhea facility is shut dowe

Nuclear control instrumemtation will be in operatiom and

will be attended and observed at all times durimg operatioms
which could iavolve changes im core reactivity whem the
facility is shut dows, All operations v ich could imvolve
changes im core reactivity whes the fac.lity is shut dowm
will be carried out osly umder the d’cect and persomal supers
vislon of a licensed seaior reacior operator,



