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| m
' AND GENERAL SERVICES ADMINISTRATION,' DOCKEP NO. 50176

m.
AMENDMENP TO FACILITY LICENSE'"

.

Licence No. R-86
Amendment No. 4.j

,

Liance No. R-86, as amended, is revised in its entirety to read as follows:
,

sj - This license applies to the Radiation Effects Reactor (TCR), a~

1.
heterogeneous pressurized vater-type nuclear reactor (Air Force Plant No.67.

hereinafter referred to as "the reactor") which is poscessed by the Generali
Services Administration (represented by the United States Ar.ay Corps
of Engineers) and located on a 10,000 acre site in Dancn County, Georgia,
and described in tha Lockheed Aircraft Corporation spplicatio:. for license
dated February 23, 1962, and amendments thereto dated April 20, 1962; '

.

'

hhy 25,1962; July 25,1962; September 25, 1962; Oc toter 24, 1962;
mvember 20, 1962; February 8,1963; Febrary 18, 1963; February 26, 1963;
April 10,1963; thy 9,1963; June 17,1963; June 28,1963; August 8, 1963;
Augast 9,1963; September 26, 1963; and January 6, 1964; and described in
the Department of the Air Force application for license dated thrch 15, 1962'

and April 11, 1962, and described in the U. S. Army Co:~ac of Engineera-

I (representing the U. S. Air Force, and later representing the General Service
Administration) application amendments dated June 25, 1963, August 13. 1963,
and Cetoter 29,1963 (hereinafter collectively referred to as "the applicati:
The reactor was constructed for the Depart:tr.t of the Air Force as a faci 1M;
exerpt from AEC licensing requirements under Section 91b of the Atomic

I Energy Act of 1954, as amended.

2. Pursuant to the At 210 Energy Act of 1954, as cc. ended, (hereinafter referred
to as "the Act) and having considered the record in this matter, the
Atomic Energy Commission (hereinafter ref arred to c.s "the Co=:nission") finis

{
that:

A. The reactor as constructed . rill operate in ccafomity with the
application and in conformity with the Act and the rules and
regulations of the Commicsion;

B. There is reasonable assurance that the reactor can be operated*

at the designated location without endangering the health and
the safety of the public;

I C. Lockheed Aircraft Corporation, with whom General Services Administratica
! (represented by the United States Army Corps of Engineers) has

consu:: rated a leano agreement to use the facility, in technically and

|
financially qualified to operate the reactor, to assume financial
responsibility for payment of Cornission charges for special nucicar
material and to undertake and carry out' the proposed activities in

M accordance with the Commission's regulations;
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4*rol Srvices Administration (represented by the U. S. Amyr t-

Corpn of Engineerc) is financially qualified, and throuch itscontractual relationship with bckheed Aircraft Corporation, and
*

* D.

f
Grough its. representative, the U. S. Amy Corps of Engineers, is

~

technically qualified to possess title to the facility.;a

*

Issuance of a license authorizing (1) General Services Administration
(represented by the U. 8. Aru;y Corps of Engineers) to possess titleE.>

to the facility and (2) Mckheed Aircraft Corporation to poscess, use,
'

!

operate the facility and to receive, possees, and use the specialnuclear material, in the mnner proposed in the application, vill not!
'

be inimical to the common defense and security or to the health and
,

cafety of the public;

kekheed Aircraft Corporation hac n omitted proof of financial
protection which caticties the requirements of Co:r. mission regu.

F.
<

lations currently in offect.,
'

Dbjer tc' the conditions and requirecents inccrpc rc.ted herein, the
1

1

3 Cc:c-I gion hereby licences:

Tursuant to Section 10kc of the Act and Titic
_S, CFE, Chapter 1,

50, " Licensing of Production and Utilizatica heilitiec,"A.i

General Services Administration (represented by tha U. S. Ar::.y C:qs? art

of EnIineers) to poscess title to the facility, nni Mckheed Aircr:.f;
Corporation to poscese, use, and c. e:nte the reactor ac a utilizatierm

;

facility at the designated Icestica in kvcon County, Ceorgia;

Pursuant to the Act and Title 10, CFR, Ct;pter 1, Part 70, "Special
b:1u: 'hterial," Lockheed Aircraft Corporaticr. to receive, pcssessE.

and ce up to 13.8 kilograms of contained ure.nium in connectict with.

oper_ ica of the reactor; and

? muant to the Act and Title 10, CFn, Chapter 1, Part 20,
"I.icensing of Eyproduct !bterial," 0:niral Services AdrainistrationC.

(reprecented by the U. S. Army Corpc of Ensincers) to possess title
to, and Mckheed Aircraft Corporation to possess, but not to repara:such byproduct caterial as c.ay be incidentally produced by operatict

f

of the reactor.,

Tnis license shall be deemed to contain and be rubject to the condition:
specified in Section 30 32 of Part 30, Section 50 54 and 50 59 of Part !4.

and Section 70 32 of Part 70, Title 10, Chapter 1, CFR, and to be subjetto all applicable provisions of the Act, and to the rules and regulatior.the
and orders of the Cotaniscion, nov or hereafur in effect, and to
additional conditions cpecified belev:

Lockheed Aircraft Corporation chall not operate the reactor at
power levels in excess of 3,000 kilowatts (thermal) withoutA.

prior written authorization frota the Coctission;

3. Technical Specifications _

Tne Technical Specifications contained in Appendix "A"
attached her

Except as hereinaf ter''
are hereby incorpozated in this license.
pmvided, Mckheed Aircraft Corporation chall operate the facility
accordance with the Technical Specifications. kckheed cay make

, _ _ _ , _
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cLuits in the Technical Specifications only when authorized by the
Cocaission in accordance with the provisions of .Soction 50 59 of the:

i Comission's Ra6ulations (Title 10, CFR, Chapter 1, Part 50, .. "," Licensing of Production and Utilir.ation Facilities"); '* ' ' m

O. General Services Administration (represen'ted by the U. 8. Amy'

! Corps of Engineers) and Iockheed Aircraft Corporation shnu
j noc pemit or authorize any or6anitation other than I4ckheed

,

.

| Aircraft Corporation to opente the facility.

D. Notvithstanding any expiration, modification, cancellation or*

termination of the Iance Agreenent between Gerer:.1 fervice Administration
) (reprecented by the U. S. Arny Corps of Erdna t:) and Iockheed

Aircraft Corporation asted April 4,1962, and 0.r;.; Crder No.1
'i thereto dated August 13,1963 (hereinaf ter referad t :.s "the Agreenent"),:

Locite.-d Aircraft Corpontion shall, co lon~; at thi:, licence shall be-

in force with respect to Locr. heed Aircraft Corpcration, he ,

re:pcicie for accuring that the provisionc of thic license and'

Cc..~ cion rcalations for protecticn of health nn-d :nicty fron
r .. .Ju hazards are observed with recpect to the facility z.nd
mterials covered by this licence. Irchhee? Aircraft Conor tion shall
also se responsible for maintainins the rcactor and its components,

it. n rafo condition. In the event of c.:y e.gir;. tion, nodification,
canc:11ation or temination of the Acreemnt, Lsc': heed Aircraft
Cornration or Geneml Services Admit tctraun (r.precented by the
U. . . Arny Corps of Engineerc) nay n;pl ' ;o i:.; C; xiscion for an,

appuc;riate amende.ent of this licence ' - ~ ~ c Qis 1.iccuse

|
inscfar as it is smnted to Iockheed Aircraft Corpo.ation. Until
cuch unendmant is issued, Gene ml Service: Adninistr. tion (represented by
the U. S. Arr.y Corps of Engineers) chn11 in no V:.y prevent Lockheed
Airemf Cor; oration frcs observinf the requirent:.;; at forth in this
ccr.di ticr..

E. Records

i In addition to those otherwise requirn under this licence and applicable
regulations, Lockheed Aircraft Corpontion shnll keep the following
records:

,

(1) Reactor operating records, including ;over levels.

(2) Facords of all experimental irradiations.

(3) Facords choving radioactivity released or discharged into
the air or water beyond the effective control of Icckheed
Aircraft Corpo ntion as ceasured at the point of such release

,

or discharge.

(4) Fecords of emergency reactor semms, includins reasons for
emergency chutdowns.

(5) Facords of environnental surveys.
"

(6) Focords of teteorological conditions that prevail during
react ar operations such that inversion conditions can be

'

_ , _ - _ ., - ~ ~ . . - _ . , . . - -__.-.;_..,,__
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're di'.y identified and the data taken can be used to calculate'
- -

Argon-41 concentrations to demonstrate compliance with Title 10,
Chapter 1, CFR, Part 20.. '

9 Iockheed Aircraft Corporation shall measure and record the ,i
i F.

following values after the reactor has coccaenced operation vithI ' #

each different core loading pattern for operation at 3,000 '* *

j ;
*

!.c ' kilovatts (thermal)$ :P

j

$ (1) thximum excess reactivity of the facility, not including
the worth of control rods or other control devices such as
turnable poison strips or soluble poison, or any experiments;

t

!_ (2) Total control rod vorth;
4

\ (3) Minimum shutdown cargin both at room and operating
temperature;

_

'

(h) thxi .u: vorth of the single wontrol rod of highest reactivity
value.

G. Fepcrts .

;
_

In acdition to reports othervice required unic; this license and
k applicable reculations:
1

(1) hekheed Aircraft Corporation chall :.^.':e :.n i=ciiate report
in writig to he fcc. mission of any indic;.tf.:n or occurrence
of a possible unsafe condition rchtins to ;ha operation of the

.

| reactor, including, without i= plied liuitatica:

(a) Any substantial variance ::. the predictcc operating
conditions or characteristics of the reactor di:.cloced
by operation of the reacter.

! (b) Any accidental releace of :_dicactivi;y, whether or not
-

! resulting in personal injur/ or e::posure above permissible
limits or property damage.

I

! (2) lockheed Aircraft Corporation shall na'se a report in writing to
the Comission within 60 days after April L,1964, which

| su=arizes the following:
!

(a) Descriptions of the irradiation experiments performed and any
unusual events involved in handling or operation.

M (b) Number of energency reactor cerar and unscheduled shutdowns vi
a brief explanation of the cauce of each.

(c) Principal enintenance perforced and replacenents ende in the
reactor and associated systems.

(d) Results of environmental surveys in connection with the
measurenent of on-site soil activat' ion, activated soil transpo:
and the levels in the Etovah River.

4-
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(e) Significant changes made in operating procedures and in
. ! plant organit.ation.

. sn e 2 . In ,1 .+/Ja,
u

! y e >M:,
..

,

(f) Changes made in the facility and tests or exper monts .g$ ~,.

~'

performed pursusut to 10 CFR 50 59(b) without' prior 4 ';Op@

9 e Je 4: + f-Qp q;
Conrnission approval. t-s

_ J
<

3.- )
H. A copy of any notice of intent to terminate or nodify the Agreement+

submitted by either party to the other shsil be furnished simultaneously
to the Cc=ission. On or before February 4,1964, the General

, ,

Services Administration (represented by the U. S. Ar..,y Corps of Engineer.
e.nd Lockheed Aircraft Corporation shall nctify the Connicsion as to
whether the Agreement vill expire on April 4,1964

'b 5 Purc; ant to Section 50.60 of the regulations in Title 10, Chapter 1,
CFB, Part 50, the Ccnt.iccion has allocated to Iceliced Aircraf t Corporation
for uce in connection with the facility 18.8 kilogra s of ure.nium-235 contai.
in uranium enriched in the isotope uran!un-235. Ectimted rehedules of
special nuclear :u.terial trancfors to '_ocliced Aircre.f t Corp:, ration ar.d ret =
to the Cc=i:cion e.re contained in Appendix "L" vhich is atic.ched hereto.
Ship. ants by the Co::ct.iccien to lockheed Aircraf t Corporation in accordsn e
vit.h coli a 2 in Appendix "3", vill be condi ;icned ejen Lockheed Adrenf t,

Cor;cr . tion return to the Cc: .icsion of c.aterial :sctn.tially in accordar.ce
with column 3 of Appendix "3".

6. '"* * endment is effective as of the date of ic:.c..n and chall expire
on April 4,19d4;

!
FOR TF.I A ::CC E!2EGY CC:CUSSICI,'
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Dire: tor

|
Division of Licensing and Regulatic
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Date of Issuance: L-
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APPENDIX "B"_-
, ,

LOCKEED AIRCRAPI CORPOPATION
;a
v 5

DOCKET NO. 50-172 <-ANs . ^ ^ v.
.

.. --

RADIATION EFFECTS REACTOR (RER) DESIONATED Ab@E R $@dNCh 'hy, i[35" *, -
*! ;

~3 f|f p'
.;

bIl ~NS. 67 - .M'

w~;u_ m,, . = . +: ^ ,.-+ .? , ..

,

X:FACILITY LICENSE . -5
.

'

.sgu. . , j< f . . , , .;4,-.

,

. e

! ESTIFATED SCHEDULE OF TPANSFERS OF SPECIAL liCLEAR

PATERIAL FROM THE COMMISSION TO LOC 13C3_
'

1 AIRCFAIT CCF2CPATION AND To THE COM:CESICI:
i
i

IEO.V LCCEED AIRCFAPT COTFORi. TION<

,

I (O (2) (3) (4) (5)
12 'a of 5nsfers Returns by TAC to AEC Net yearly Distri- Cn?c&. .1 r;'

".' . c n de r frou AC Eaccveratic U-235 but'c.n Ir.cluding Distributi. -

j (71:nal to L;C t- Cold Sc: p Spent Cr.;ui :!va Iocces Includinc
'le a- ) Y;s. U-235 Hot Fuci Y25. U-235 Cr*.clati a

Ioccea

-..
- Kus. U-225-- e.

v -

*

'363 17 9 0 0 17 9 17 9
. 1 % o O 49 (4 9) 13 0

|
;?55 6.6 1.6(a) 49 o.3 13 3
2 ', '.A 6.5 1.6 a) 49 03 11.6
1957 6.3 1.6a) 0 52 16.9
196S O o 4.9* (h 9) 13 9e*

,

_.

30 3 4.8 19 6 13 9*<
l.

! * Inventory to be returned

i 4* "abrication and burnup losses

(a) Assu:aed to be returned by fabricator

..

.
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APPDTDIX A"
i

TO LICENSE NO. R-FJ

TEC.5;ICAL EPECIFICA7 IONS

FOR TE

RADIATION DTECTS TC.02C3

17 September 1$43
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A. SITE .
,

1. PHYSICAL LOCATION

Oe reactor facility is located in Ikwcon County, Georgia, on a
site which is nominally described by the parallels 340 20.6
-inutec north latitude and 340 24 minutes north intitude, and
"che neridans 8k0 03 minutes vest longitude and 840 12 minutes
vast lon;itude.

2. D 5' riPTIC'i 0F COMROLL*:D AREA

che reactor is located within the Georgia Nuclear Inboratories,'

a controlled arca cf roughly 10,000 acres. The nearect uncontrol-
led areas are the South Perineter Fence (S2h0 feet couth), the'

East Perimeter Fe..ee (9320 feet east) and the Ucst Perineter;

Fence (10020 feat vest). The minimum distance to the Ucrth Peri-
neter Fence is lh235 feet. All land within that area is control-
led by the Lockheed Plant Protection, and the nearest routinely
occupied above-ground work area is about 8845 feet from' the
reactor. A chain link exclusion fence currounds the reactor

6genert.lly at a radius of 3 00 feet. A sepent of the fence North
Tast of the reactor is slightly closer the.n 3600 feet.

|' 3 EXCLUSION AREA ACCESS CONTROL

i Access to the Georgia Nuclear Laboratories and to the' gates in
the 3 00 foot chain link exclusion fence is controlled by Lock-6
heed Phnt Protection. '. t. heed Plant Protection ptrols the
3 00 foot fenca veekly. All personnel who enter or 1 cave the6i

6area within the 3 00 foot fence must be identified. D e reactor'

must either be chutdown or immersed with at least L feet of pool
vater above the core center line while personnel are in transit
between the operations building and the exclusion fence. Opera-
tion of the FIR precludes all normal activities abovc-ground
vithin the 3 00 foot fence. Personnel may enter the area within6

-

the 3 00 foot fence when the RER is operating if necessary in6
connection with special programs only when closely conitored and
contro11cd by Reactor Operations and Nucicar Safety.

. .

O

_
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1. REACTOR RTILDDO
.,

The reactor building in of conventional construction with steci
: I-l n:s columns and buil.t-up trues work. Bidira and roofing cre' corrugated aluminum. The buiMing is not heated; bovaver, during,

periodo when the c bient temperature is belov freezing, the.

recctor vill not be raised frca the pool unless beat is p2tvided
to prevent curilicry piping (e.g. shield tcnk p1v-bin 3 cystes),

I frcu frcazing. Roof r.ounted fans are provided t4 'ntilate the
buildi:q cs neccccary.

.

2 022E'IO iS BUILDIC

The opyrations building is an underground concrete structure with
appro fr.ately 2 feet of concrete and 5 febt of earth on the roof
to provide shieldirc. Reactor and es:pericental"cystcu centrols,

'

are located in thic buildim and during reactor operations, all
perconnel recain vithin the o ations building except during

j shift change (ceo Section A-3 and when it is imperative to per-
I form certain dutics within the pedestrian tunnel when the reactor

is operating. Ecors to the operations ba11 ding are electrically
locked and controlled frcs the reactor concole durin; r :.ctor
operations. A ventilation system is provided VSich cnintains
the operations building at positive pressee differentici of at
least 1 inch of w.ter with respect to the atcosphere during
reactor operations.

i

- |
.
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1. CASTCUS AND PARTICULATR MONITOR

Two cycteme nro located incide reactor opere.tiene building. One-

| monitors airborne radioactive gaceous and inrticult.to activity
in the reactor operations building bace:ent or t*.in floor exhtuot.
Too other to capabic of t.rnpling nir at coveral icnAlons out- !

sido the operations building at diceretion of oper:.tcr. Noms 11y,
| exhnut,t nir frco reactor building is on pled:

bRange: 10 to 10 counte/ min (both
inctruments)'

Onceous Consitivity: The cyctem as inctalled is

'
capable of detectins a Caccous,

nctivity gonce,ntratica of ,

2 9 x 10' uc/ce. '

Particulate The cyctca na it.c~e.11 d in r,

rencitivity; enpable of detectir.; c
particulate activity concen-

| tration of 7.0 x 10-9 ue/cc.

Alarso: Proce5urt.11y ret at tvice back-
ground fcr cpention ct a given
power level. Alam-point ie

| najuctnble frcra 10 c/ta to 10b c/m.

j Autccatic Devices: Alarm counds and resSe out on
reactor Ennuncittor pnel.
Dacicion is then endo by reactor

} chift cupervitor and Pohlth
! Physicirt en duty no to required
j action no dictated by prevailir'6

cafety concideratione.

Pemissivos If the Enceous and p.rticuinte
cyctema in the carntions build-,

ing are not c9eratira during
reactor opera; ions, the chift
Health Wycicist vill r.ake
period 4u curveys for procence
of gaccous and airbone parti-
cuinto mattor' ..

.

'

*
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2 LI(ilID MONITORR
*

,

,

JrahJar,ples of the primary coolant syctem and resetor poo'1 vater1 ,

!are collected routinelyJnd aralyzed for groes tota garmalpha '

; . TcTGisyTA7oTt'ihu~obs fis6T6fi~pMaucts monitor is located on j

| a bypass to the primary coolant loop stich nonitors for Iodine- ,

| 135 If the rate of increace execeds a factor of two (2) in
' '

fifteen minutes durin6 level operation, the reactor is r.hutdown
pending detailed investigation as to cauce. In any event, the'

i crocs activity of the primary coolant loop vill not ex:eca 1 x
! 10-2ue/cc. .,

.

?. lllILDI!;0 M%il'ASRC
1

I 'Ihree car.ma ionization chcabers are located in the c;erations
builairc. There inctru ents are the direct redcut type. Rance
in 0.01 nr/hr to 100 er/Pr.

4 ero A .'urt@c oser tbc enU to rar.o Nt are proconur tilyAnorna
ret at 7.5 tr/br 1<vt invol vd 100 nr/Pr high lovoi.. Ain e are

|
rotm<'e*. in the henith phynier ro?.ctor cperationn nren, pinat
Protection Headque.rtere nno the cmcrgency rendout room in addi-,

tion to other afminictrative areas. Founo$rc of alarms is an
irdiestion of trouh3e and in 1nvortictsted by the Peert'ency
OrGw e ntion. One of there inctrttacrtn i urt he orcribic for
reactor opmti o?".

h. pW/w' Fr', ':J'7m" r Y'y :t;

I

Approxtnnte locationn of t' e renote nec. uw. tor.W, cyrtem
ctstions, and other $rfomation reinted theroto, nro chovn in
the table deceribing the Remote Area Monitcrina ryctem stationc.'

The stations stich constituto reactor operating permiscivos are
shown in the table entitled Minimum Remote Area MonitoM ng
System.

.
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1

Cembility

I.scic '. L:.ekup
3 gguen Arc.n Ca=2 Neutrone c.huen ,

1 x 0

2 x x 6, 13
.
1 b x 8

,

7 x y Pe.crive
Docicotry

8 x x 7,16,
|- Faccive

:cthstry,
o i

-

#
1 9 x x 16

_

18 x Portatie
Monitoring
13qpt. .

4 x x 6, 13

1 x 9, 10
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Four vater samplers are .ocated in the Etovah River; one, .each up. - ~ '
- ,-

stream frca the reactor at the 3600 fcot fence ar.d r.t Ge Perimeter
Fence; and one each dovnstream at the 3600 foot fence and at the
Ferinctor Fence. Samples are collected on a vochly ta:10 and are
analyzed for grocs beta gama-alpha hetivity.

1 In nadition to the remoto area monitoring cyctcn, centite cuo
p:-ticuinto air raspiers are located at _ coveral cw:.e;.; c ;>into ,

| cn-site as chovn by the folloving table. Tilter c:41a, tro ,

' collected vcekly and enalyzed for groso teta-gc=.2-ni:St. cetivity.

|

AIR rJF2LG 1/AATIONS

Direction Dictance
,

Frcm Trom
72 ER

,,,,

|
1. ErJt Dmineralizer Milding Entranco SC iko feet

2 Fedestrian Turmel Entrance k'W 750 feet

3 CI7 luteorology Tover C 1.6 niles

h. R E Hot cell Entrance rr 1.6 miles'

$. Port III (IER Air Intake) S 3600 feet

6 RERBuilding(VASSSystem) Directly over 3040 feet 1

i Reactor

'

7. Operations Building VASS

Soil and vegetation ceanples are , collected on a quarterly bacio and
analyzed for gross beta-Cam::a-alpha activity.

.

.

5 * *
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D. VAttrB DIPPOPAL SYSTn4

The Fr? vnete dicpocal cyctem to designed to handle netivation
products car.erated by RIT. operation. Features incorport.ted in'

.q the design inglude d{c.ineraliter recin tcdo vith decontreinationfactors of 10 to 10 ; two 5000 gallon vacto deeny tirl:c for roton-
,

tion of tr.sto vater with high radioactivity cor.centrat'.cac; and
,
I one 150,0% gallon hold and drain. tank Valch n.ny be ucca for decay

c.nd dilution of activity prior to relcare to the cecyco tr.:in.

Tao activity Icycle of radioactive vncto releaced to the ccap ge
i . basin vill not, exceed limits specified in 10 CFR 20 for restricted

areas. Tae T.otal annuni relence vill not execod 1 curie.
,

i Radiccetive vaste materiale vill not te peur.er.tly diepocod of by
turial at the site except as provided by 10 C73 20 3C4,

I
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.t . A gravity-feed emorsency cooling cyoten auto.2.ticany provides
coolant thmtsh the core at an initial flow rato of oppmxitutely

* COO gin if any of the fonoving conditions exar,t
i

(1) Pritary coole.nt flov belov .8 norni.

(2) Looc of instrunnt air
b

.

(3) Locs of prim ry pump if ott.naby pu:p fc.110 to r:-establich'

norni flow vithin 5 occonde.
> ,

I (b) Loan of cicotrical power

/.r.y of tha above conditions v$n alco cause tha re:.etor to
cent.;

b. C.o car;ency coolins system con:1 cts cf th: foll: vins eenpenents:

(1) A 103,000 gallon atomge tcnh - lo::.te; at a ur 2 elevation
of 36 feet abovo the reactor cor:- (r::: tor in cicvated con-
figuration) and approxirately 54 no:, f:cen the rc:: tor.

[ (2) A 150,000 ganon drain and hold t.t:2 - locat:013 feet
i belcr.t the reactor core and approxiutely 170 fcct from

the rec.ctor. 'Ibic tank receives eni stores the energency'

| cooltat after it hna Mr. sed thra the con.

(3) One each mnuni ischtion talvo in the cu; ply and drain.

lince.

(b) One fail-oIen air-operated flov control valve in the
supply line.

(5) T'.ro prnuel check valvoo in the supply line to prevent
flow fmm the prienry loop to the ctort.ca tank.'

(6) Tn fail open c.ir oIerated cicctrically controned dump
valves in the drain line.

Pa:rgency flow is initiated when the Amp valvoa are opened fm.n
one of the conditions listed in 1.a above.

.
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', E (1) Sarna reset termissives - the manuti innic.'ti5hynlyes ink ' "' ~
,

the air-olerated mete flow control vain ::.4 be full
open to reset the scram relays.

,

(2) Prx edur.1 per=1onives

, (n) Storcco tank cust contain at lenot 80,0~0 cCons.

(b) Drain and hold tank cust contain leco than 50,000.

C11103:*;

(c) Lec p valves to recain clocca at le :t 5 cc: but no
loncer than 10 occ after tho initi:. tin; ccndition

. {
- cxictc.

2. 1: 3!.'G L'T P7,.E f>T S m i

! a. Moral povar in cuppiled to the R12' throu;h c 11 9 ::V line
feeding fros the 110 KV ctr. tion lecc.ted in tha ';L c.res.
In the ovent of fr.11ure of nortsi psvar, e 2r;cn:y p var is

| furniched by a 400 TNA diesel-electri: c ner:Mr 1cented in
the hace ::t of the oIerations bui1Cic.;.

b. Th2 cror;cncy power cupply system cuppideo Icrar to the
followin3 cocponento and cysteso which utilize no corn
th.la 80% of the calmity of the generator.

(1) All reactor control equiIcent nr.d reactor instra:2n-<

I tation

(2) Daergency lighting*

,

I
(3) OIerations building heating, ventilation, and air

conditioning.

. (4) Primary nna secondey cooling cystems.
)(5) Plant air compvosor'

,

(6) Ecactor building doors
|

(7) Ecactor buildin6 exhaust fans

(8) Eenctor building emna

(9) Air nonitoring cygtes *

,

/
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(11) Diccol generator support eqtdrocat ' i U ',;,.M. . K3[x12; f CM -
.

. ...
.

.

c. The renetor is not oIerated unless the genemt.or'it oparable'.
O Co r/c^ce.3 utili:ca in autcuntic o;orntien of tho secerator

cro n>utinely checked to assure oIerability, and the diesel
'

j Con:rator la started on a veokly incis.

'
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,

Nomally, nov fuel einento and partially opent fuel elemente are
stored in fuel element storage racko in the bottom of the fd3
ctorace pool. The fuel element storage rack holds a en:itta of
tventy fuel elemente in a 4 x 9 array. Control rode may fill two
of the feel oltment pocitionc. The rack is cunctructed of niinintes

: and contains layere of alttninum clad cadmium around the out ido
I of the fuel plate region and between each tier of four fuel elements.

1:ept for the irrsdiated fuel element rhipping ensk, this rack in

( the on",, centciner uced for storing fuel at the FI?. The eticulated
f U-235 loadirq: required for the fuel cicnents in o.:a fuel c1ccent

ctoraga rack to achieve criticality, ascuming no ler.'ci;c, is all
Ens per elecer.t. When Icaknge is nestned frce th^ at .cs only, a
full rack of 211 cm elements vould have a calcuinted cultiplica-
tion constant of 0 78.

A taxitum of four core loadings vill be stored. A core loading

vill consist of a raximum of 33 fuel elements and four control,

i rods. "'

Sring tr:.nsfer of fuel ele:ents to and fr:ta the fuel ele:ent
st::vse ri:ks, proechrsi control vill restrie; :ove :.: : c:e
eienent at a time. Procedural control vill alco limit placement
of fuel elements outside the racks to nuclearly r.afe locations and
configurations in order to preclude the acsembly of potentially
critieni arrays.

The irradiated fuel to removed from the pool in a chielded cack,
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The reactor vessel is surzwnded by seEponted shield tents
c;;rtxxinately tventy inchco thick except for tha rc :ntbic
quadrant. The tank ccrpeteento can be renotcly filled and
drainca vith de:ine'x. lined vater celectively. T::::n:) of tha
vc' iou: m:1:ar 4:t::tero vithin the tanka vill L, c:ca4nic a
c:.;0ri:::r. telly, n a tha offcet of filling e.na dre.isin; ths ohic1d

.| tez'.:o (.atrirc ry,:tir.: o; ration vill be deterMr.01 in c/.vt.nco. [-- Ecr: ally tha tado ecntining the nuclear iratru :ntatics vill
b) filica; any irl.ication that cuch is not the case vin cctano

I an annunciation, and the reactor vill to shut acr.m.

t

.

I

|

!

!

.

@[b

'
i 4

e .-*==-ee ***

_ , , . ._.,..4 . ~ = * - = ~ ~ < ' ' ~ * ' ~ * * * * ?* '~ *

4

. - -. _ - _ - - .. _ _ _ - - - _ , _ _ _ .. . - -_ _ - . _ . - _- -.



_ _ _ _ _ . _____ _ _____ _ _ ____ ____ .__

1 !

. . . . -mO 'mW-
' !

- -
. .

,
- -

.. . .
<

, s. .

.

hhd @ iA) ._.,k..MiNJ1*) h ' N,;:.p; 'y 5

. . [,'G @ , 3,. . p , 6f,f . ,;j.'
f, .

; ; m .. y .

n .J , .'
'

-
.

[ H. 17 ACTOR IESION

<

1. LOCATION

The vertical center line of the rcnctor ic located terc::instely 486"
frcra the NE end of the reactor pool. The pool is rectr.ncular and is- ,

'1-1/2'hy19'ty3-1/2' deep. There is alco a ctornge pool Wich_ 6
~,

joins the reactor pool at the W end. An altnintu cate is provided
l for separation of the pools. In plan viev, the ctorage cection re-

ccables rn un-spretrical letter T. Pough einenciono are stem, l'I'
by 8 ' ; croc c, 24 ' by 6 ' . The acpth of both of there p:rts in 21'
below the finished renetor building floor. Curbing fer both pools

' is continuous and extends one font above the finicPc3 floor.

2 !GCFJJICAL L23~0:i 0F ThE RER FEES!URE VESEEL

I no RER stain 1ccc cteel precstre vessel it dericned for 150 peig at
2000F. De cinimum design nnd construction requirc.cnt.c of the
vescel confom to the A!FC Loiler and preccure Yestc1 Ccde, rection -

4

I VIII,1956 Edition, and the vessel bearc the official code cta::.p.
The pressure vescel is cupported by two steel bands velded to four
equally spaced vertical trembers which rest en bearinc plates bolted
to the platfom, which in turn rests on tcp cf the hydraulic lift.
The reactor Dupport Systen has been decigned to support a one-.

I fourth 0 side load on the reactor and shield tank.

I The design loading of the hydraulic lift is 1.2,000 pounds, and it
ic designed for a total moment of 16,500 fcct-pounds frca eccentric
Icading and other cauces. The lift has a stroke of 30 feet and is
capable of raising the resctor at a maximum speed of 10 feet per;

'

minute. Shoes vhich slide on T-rails fact <ned to the pool valls
guide the upper end of the ram through its full travel and rectrain
the top of the reactor to vithin one inch of its nceinal path.

Two parallel bleed lines, controlled by individual solenoids vhich
/ fail open on loss of pover or on itaproper operation of the cafety

doors in the operations building, are uced to lover the reactor.

The reactor upper closure is a flat, circular, forged pb.te 3 feet
9 inches in diameter and 5 inches thick. This closure ic equipped
vith holen to acccer.odate the contml rods, the regulating rod, and-

the fission chamber. It can be rceoved to provide access to the
internals of the presouro veccel.

.

In addition to the opening closed by the' reactor upper clocure, thei

p,ressure vessel has four penetrations above the core, consisting of
! 6-Inch instrument ports. Belov the top of the core, only four

penetrations exist. Thot.e are four 8-inch pipes which serve as tvo
..

...-_,..t inlets and tvo primary ecplant outicts. L":, n:Vprimary coolan - - n w - -- - ---
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|- 3. RER VESSEL DM"*% MRUCIVRE'

Internally the vessel consists principally of the inner tanks the hold-
.| dova plate, and the core support structure. The inner ta.:C., Wich is

open at the bottcc and top, and otherwise has no penetration, cerves as1

a flov guide. Tne hold-dovn plate, located above the core, covers the
entire core cection. Since flow throu6h the core is dovn, the hydraulic,

loading of the hold-dovn pinte is not a factor. If the reactor should
be inverted, the raximum loading on the hold-dovn plate vould be Icos
than 10,000 psi. The yicid ctrece for the hold-(ova pinte is 32,Cc0 psi

0at 200 P.

The core cupport Ltructure concists of a grid pi:.n to m:itien the'

various con ec:ponents, a Lupport plate vhich nt:._n; G.1 cicuents,
|

reflecter elencnts and the start-up cource within n; cora cno a con- <

trol rod chock d::.per Wich consisto of a anin ccn::, indMiduni chock
attorber tutec, and associated structural centers. ~;; /.cm ic is to-

tre.ncmit the chock load Wich the control rods imprt n.ba::unt t's.
, scram to the presrurc veccel vall. As a backup to the choch e:. per, a

techanical stop is volded to the bottom of the precruro veccel.
.

The entire core structure is cupported by a ring velded to the pressure
vessel vall. The design criteria on strees for there structuren are a
maximum strees of 'i200 psi on the core supp:rt barchet, 2MO pc1 taximum
stress on the support piste,1b,500 psi taxin= ctrecs en the grid plate,
and 5600 psi on the cone. 7ne yield strece for all of these eccponents,

is in excess of 25,000 psi.

4. CO C'OL SYSTC4 A G OPERATD0 LIMITATICI S

i a. Control Rod Decign
'

Se control rods are fuel and poison rections encloced by
ahesinum tubes approximately 3" cquare by 85" long. Each
has a giapple head at the top and a cprin,;-loaded tip plunger
at the bottom.- The fuel section containc an alMnum strap
extension at the top Wich extends the length of the poison-

/ section. The peicon cection, a equare aluminte tube, olides
onto the otrap and fits flush against the top of the fuel
element acca.mbly. The entire fuel-poicon as cably fits into
the contro.i. .od tube. A mechanical attac1 cent on the fuel-
poisen section prevents ascembly of the control rod if the
fuel-poison section is inverted. The control rod is guided
and supported within the core by means of four rollers above
the core and four rollers below the core. L e lover end of
the control rod fits within a scram guide tube, Wich elco ',

acts as the hydraulic' damper during scram. The poisor cection
is a square cadmium tube, 0.02 inch thick and 32-1/l> inches

.

long. It is clad with a 0.02-inch layer of aluminum on each
side so that ali edges are scaled. The length provides'

approximatgly4-1/2inchesoverlapatcachendoftheactive
L - --.-- e

_u. - - - .r. . . , a n.a ~. - ; . +- - ----<
.

,v, + g9vv- ., a,r ,, , , - + -----,,-rw -,,--w-- ~~-+wm7-n , w+-pe-- ,-p.,,,,wyn ( n,,w-v wg--,-,mg gw--w e-~ r m -gr v e >gr-- - -n ~mw.---.---.-we~---



. _ . _ . . . - . . . . _ - .. _ . . _ - ~ . - _ . . - . . - - . + - _ - . - . ~ _ _ _ . _ - .

*

/,
, - ,

* . .* .s - %,
. . ,

' * *
. .','..

,

* "$ ,.g y [aI( pk , ; s f-
,

* -f f''
* S = + *,

., . e+ 4m
*;. y' ;<*

, , , ; 's ,. .~ . w .
s >x,* * % .9 - r r'. , ' N; ,t*

.|
. # " 3gi,

yy '.
;. . .

;
'

. , $.
..

.,

ne fuel cection, Wich contains about 111 cm c of hichly
enriched U-235, is cimilar to a standard fuel elementJ hovcVer,
it is rmaller and contains 14 plates. A techtnical ctop at the,

bottce, and the affixed poison, position the fac1 cection vithin
the control rod.

s

ne upper end of the control rod tube ic fitted with a lifting
j knob, with which the control drive grappic en:c.;cc by electro-

ca;;nct tictuatione for liftil.g the control rod.
4

De core reculating rod in located near the p *.try of the core.
Oc regulating rod poicon is a 30-70 cadmium cilver alloy-ratorial.
C e tubular poison cection, which hac a nominal thickncsc of 0.09
inch, is encloced in a tubular aluminum cheath t.pproxirately 1-1/4..

inche: in dir. meter.
' b. Drive Mechanirme

ne four control rods are actuated by ce? art.te mechanieme, mounted,

to the top head of the preocure veccol. Sch control rod drive
tochanica ccacicts of an electric motor, reduction unit, a rack
r.nd pinion, limit tvitches, an electro-macaet t.nd crapple, a cprinC
loaded scre.m tube which provides an initini 5-c t.cceleratinc force
to the rcis when the grapple is relcased. Ce m.ximum drive speed
is b.5 inches per minute.

Magnets in the contml rod and a' limit tvitch in the hold-dovn
pinte indicate by an electric signal the pe itien of the rod

I when fully scramed as well as enggement of the rod by the
mechani sm. A celsyn, mounted on the scar reduction cacting,
gives a continuous position indication of the drive and also
an indication of ma position during normal reactor operations.

.

The regulating rod drive mechanim, mounted to the top head of
the vessel, serves to drive the regulating rod. Se cechanim' '

and rod are bolted together so that the combination is an
integral unit. So regulating rod drive mechanica is very*

similar to the control rod drive mechanicm; lut no scram
attachment is provided. We drive motor in deci;ned to operate
vith a cervo control system or under manual control,

c. Operating Limitations

(1) We minimum number of contro1' elements in the core shall
be four in addition to one regulating rod.

.
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(2) Electronic scram time vill be u35 millisecond . This time
'

| vill be tbn interval from initiation of signal to magnet

| i relcace. It includes amplifier rice tice and magnet flux.

I decay time.'

i

| (3) Perm timo vill be less than 650 milliceconac. Dio time,

.i vill be the interval frce initiation of a cicnal to rod
seated.

,

} (4) Collective withdr:2 val of control rods vill ta limited by
interlock to the reculating rod and one control rod. Se
tutximr. reactivity incertion rate chall not execcf 0.0003
4.k/kpercecond.

(5) Se mir.imtn chutdovn control nargin tha11 t 0.12 & /h.
De core loading chall be such that under no circunctanceo

| can the reactor go critical on withdraval of only one rod.

(6) The mrtximin excess reactivity above cold clean critical f
chall not exceed 0.0$0 &/k. |

(7) Tott.1 rod worth chall be more than 0.160 &/k, and the
vorth of any individus1 rod vill not deviate frce the
average of the red vorths by more than 0.005 &/k.

(8) RegulatinE rod vorth chall not be greater than 0.006 &/h.

(9) Durin6 core loading operations, the four control rods vill
be the first core cceponents loaded, and vill be the last
core ccaponents removed on uniceding.

'

5 CORE OPERATUG LDGTATIONS

a. The core, Wich has an active height of 24 inchec, is decigned
on a 3-inch modulus in a 6 x 7 array vith the four corner
positions ccitted. The moderator nna coolant are light vater.
The reflector may be light vater, or may be solid or canned*

aluminum or bery111tn designed to conform to the ununed rpaces
in the grid and. external to the grid but vitrin the inner tank,

b. Puel material ic uranium-aluminin alloy. The enrichment of the
fuel is nominally 93% U-235. Cladding is metallurcienlly bonded
1100 aluminum. The fuel elements are fint pir.te, modified MTR
types aluminum-uranitu acccablies. Each element contains 18 fuel

.
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plates having the approximate dimensions 0 060 inch thick, ;;
2 75 inches vides and 24 5 inches long.' T.c.ch fuel plate v.' -,

consicts of a nominal 0 020 inch thickneco of c anium-
aluminten alloy in a picture frame clad with a n:uinal
0 020 inch thick layer of n00 altninum. W p'4tes are
positioned in the element by aluminum side plates so thst
a nouinal 0.1CS inch vide coolant pesage 10 y::tvided te-
tween fuel pittec. Each element is londed vith cpproxi-

i rately 170 cms U-235 The top end of each elenent has a
I h.n111n3 device. The bottom of cach elec::nt la equipMd

with a pocitioning box about 3 inches cqcre vhach fits
t into the grid. The overan length of a fuci element to

ncminnuy 33 5 inchco.

c. Se ctart-up ecarce is an untimony carra e. .m:c, placed

! ^ in the cen;er of a benllium dummy fuel ele. net.;, und ic
pocitioned in one of the available spre fuel clonent
po.11ticas in the crid pinte. At mininun strcngth, the
cource vill pztvide a neutron flux of at least 15 ny at
the fission chuber location.

. d. Peel content verification and other core prateter

I determinntions viu nor: rally be con:1u:ttd at the C13.
The fonovins limitationc vin apply, '.mczvert

(1) The raximra nunber of fuel elemene: ;.a the core
chan not exceed 33

|
(2) The raximum U-235 content of the core rhan not

{ execed b.2 kg.

(3) The core may operate with some conta 1 element
positiorovhich do not contain fuel elements.
Such por>itions chan contain either du:rc::y'

|- elements or the courec element.

(4) As soon so the C1J1 ic licenced, it vin be
utildred to verify that any core utilized in
the RG vin have a negntive temp 2mture and
void coefficient of reactivity. The RER vin

'T be used to determine temperature co;fficier.t
of reactivity for cores loaded prior to .
licensin6 of the CER.

(5) Tae muimum pwer icycl chan not exceed 3
recavatts thennal.

g . '. The maxinura permicsible heat flux chan not exceed
239x105 Btu /hr-ft3.

'
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1. IETECTOR LOCATIONS
^

.%.,t

suelear inctrument detectors with the exception of the two fission
eht.mbers are mounted in three quadrants of the upper chield tank.

. .~/.2 shield ttnh nounted detectors are located cpprc:".nttely 2k" frcr.n
i ec ve' tical center line of the coro and appro::h .tcly 30" :.bove the

!
.

..Oricon41 center lino.
I O.c interr.a1 ficcion counter ic mounted on a drivo similt.r to the
| raculatir.g rod drive. The detector is positioned inmediately above

the core Curing reactor ctart-up. The detector may rutroquently be
v.thdrawn.

I L:.. cxterani ficcion counter is mounted in the renovabic tuk cection'
..groxicately cix inchec outsido the preccure veccel at the coro.

canter line.

2 AVIGTIC CC:,TA% fitSTEM

a. D2ceription

9e cervo cyctem concicts of two eccpennated ion ch:,= tare,
two micronicro =cters, c ce:vo t.nplifier, t.nd povar demand
control. A recorder perr.anently recordo the output of loth
micrccieroteneters. Only one cecpent.ated ion chr.aber and
micrcciercue: meter to utilized; the recond ret is duplicate
channel, and either channel may be selected. When in use,

j the rervo amplifier drives the regulating rod in the direc-
tion ececcary to cauce the micronicrcet=eter output cignal
to nullify the cignal cet by the pover dt :nd control cir-
cuit. The channel celector evitch, r.crvo pover de:nand
control, ad autocatic-manual colector critch are located

j on the c.acole.

b. Permiccivec and alarms

(1) The regulating rod control cannot be put in tho auto-/

natic r'.1e unleset
>

.

(a) The relay scram 61rchit is recet

(b) Tno regulating rod is in the most reactive' position.

(2) The regulating rod withdraval speed shall not exceed
45 inches per minute regardless of the nacnitude of the
cervo error signal. ,

t
.
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-

.

,
.,

E

Alarms, Scrams, and Fernissivesa. -
'

h f

-Interlock and '

f
Cvmpscat Ferciesive Screma
Or System Alarm s,

t,
!, .

..
.,

- 1, . ,

IQM less than 3 eps and greater I

1 Rod .tithdrawal interlock;.

|.- . sj '

than 6 00 cps -

/j ?
, ..

5 %
, >

4 .
-- -. *e-.

Eccorder:, By-pass Im _ I,.;1, !. ..

6500 cps interlock at . ..]d.3 !y

j . Lo6 E

| , greater than .01 ; r;.g@* .

,'

:
' '

j j ~ 5 %Cgh fx
7eriod - " Fast Feriod" from re- Recorder: Rh* .-[/27 . .I

.

}
'

_

I

] corder and cisma empli- Rod withdruval interlock De3ay[ serum',3ess then ''

| 1
- fier less than 10 sec. less than 10 sec. 5 5(see d h screma [?

6,3 seeJ9b,. i

t
5 , / ex

: : ~,. r ;

Relay scrsum shoer ;
e

.i '

Linear Tower " Linear Tover greater grweater then.99fr full
'

| than 606 full scale" '

% scale. 04.; 'frco recorder
| 5. :' - ( r.. .c.

Trouble Monitor " Instrument Trouble" Clemr troubic to reret Relay seresa for atoomal1|
,

, .

| } for an abnomal light frca re' lay lights frtum two or more
sip amplifiers or T4

| | frtxa any sigen empli-
; I; a.11fier cal. sv. on j

; fier s .i gr.- 2.5 2 ^~x . * ;-_ t
*

. .x i

i l.
- .w : ;,

Reby scram'at greater |>

- >
-

Safety Channeln "Feutron Flux Eigh" ,
*

| | mn 1.2 norum2. '

greater than 1.1 Fast seresTafgreater ; !'

; normal thest''3 5-h - ' ' *

|
'
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Idarns, Scrams, and Fezuissives (Continued) . .../ -j ; a.

6; - . -*

^,c.. c.4, /ay;;:. 7 omponent'"-N -" "Ainrn Interlock and Sezen 4%,
-

C
!( .

.

* .

. Or System Per=issive .. 2 p W-.
..

'
. .,

-

,

,_ . . . _ . . . . _ . . . - . - . . ,7 q -(,

j '': _. _ -
.

. Safety Doors " Safety Door Lock Relay sezum'for any. ji

| _ r.;;.- ' Open" any door not door opemeC%
,

i~ ~ ---

- ! .
closed and locked propenSy , y> e. .

o
1

- e
1 : ~. . m u g+:a yi i .

" Reg Rod in Linit" Peznisolve to switch - s :1- T
. ['

Servo .

Reg Rod at 0" and 18" Re6 Rod to auto at 1B" g ggi.b.,- - * .,,
' -

when in autonatic ,..,'L*-.

,
. . -

.

1 .

Relay Scram " Relay Scram" Circuit Reset Pushbutton to Push "Bezem* switch
4

-
"'

; Circuit De-ener6 zed energize relcy scram to d: :- -)= 2elay1
,

circuit sezum eiztuiti
9

T
..

j i Dump Valves " Damp" vhen vn1ves De-energizes P- C. -i,y p~5.
"

be61n to open pu=ps during enewy .1!- .

^

du=p
,

i

| .- Lift Reservoir " Lift Rescrroir Opena recctor, lift

:. Level Level Lov" ra$ce citruit
i
l f
i- b. Annunciation Only ,

;
,

, Annunciator I.ctntor r g.
m, ,.. . .a

| 71ecicn Tzoducts Recoratr su cvc=Ler than 90"', full rc % |.$.~Lt;;
1

'

Svnten Ten erature Reem Ar S.- (.A cater than 130' 11a a j~
! Primary Equip. Pit. Su ::p-31 h Float S:t in F. E. Surp Pit d , ;, | : '6,

Float Sv in F. P. Detector sump rc=ote station "' C; .'' 7 f
'

| Fission Products Su=p-High s-

j' Clean-up and Waste Pit Su=p- Float Sv in Clean-up t. Vaate Pit St=p ~. i ; ' N

R1 h . ' G 4,-g - '5;

: operations an m ses Su=p-nish ricat e.r in ope:ations n>ms ; Su=p rit c .-s c:sf-

- 3 -

; , . . :7
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' J,. EXPERIMElftAL FACILITIES 1phh p l' ph hC ''Q/

b* ''
1. EXPElt1MEtri LOCAT1011S - S psp y6 % y u.tp r o

'
L y,v'-a. Within pressure vessel

In-core experiments will be litnited to experimentation on
reactor instrumentation, calibration, foil exposures, and

! reactor checkout tests.
,, in-reflector experiments will be limited to very small

subsystems, components, inaterials, instrumentation,'

|
core rearrangements, and reactor checkout tests.

P

b. External to pressure vessel'

k Experiments conducted external to pressure vessel may ig-
clude irradiation of major ensemblics, systems, subsystems,
coa.ponents, tasterials, animal, biological systems, i:.stru-

{
mentation, and safety experiments.

2. EXPER1 Merit .LIMITATIO!{S

a. Within pressure vessel

lio experiment will be conducted in the core except irradia-
tion of foils and sub-ninicture detectors. In reflector

experiments shall-be rigidly fixed to ensure positively
{

that:no moveme.nt of the experiment will occur during reactor
operation. .Any such experiment shall not contain moving

i parts or components other than relays or switches. !4o experi-
ment which contains more than trace quantities of liquids or
solids which are in chemically active stater. shall be inserted

j into the core or reflector. Movable parte c:u:/or evacuated'

spaces shall not introduce more than 0.0002 t k/k. The total
worth of any experiment in the reflector rccion shall not ex-
ceed 0.001 Ak/k, and the combined worth of all experiments in
the reflector shall not exceed 0.DO$ tak/h.

< b. External to pressure vessel ,

(1) Experiments may be physically mounted on test cars and
reactor building structure in such a configuration as to

,

provide a minimum clearance of at least 2 inches between
the reactor structure and the experiment.

(2) Eny exper'iment which contains moving equipment having
significant kinetic energy shall have a blast shield

elocated between the moving equipment and the reactor.
Such blast' shields shall be capable of absorbing the

. kinetic energy from the moving equipment or ftagment
thereof.

- .. .- .-
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?J'. Test cars will not be moved't.n the vicknuty,oIMnOiW.$;p'6 l'3
'

(3) reactor building by means of a loccoodive 'unfiss' theWithh6 Pd,^

reactor is lowered into' the pool. Test carsfadd'6feri ]bWW
'

~ n,ents that overhang the reactor structureWill b's"equippedN,,' L'

.-

with an interlock to stop elevation of the lift prior to '.'

contact.

(4) No locomotive vill intentionally be brought into the ex+
clusion area when the reactor is up and cyratir.g. A,

derail vill be located just inside the exclusien c.r:a
at the railroad gate. The derail vill be kept locked in
the derail configuration at all Lines except when the

Thetrc.in is passing into or out of the exclusion area.
individual who locks the gate vill cluays be requited to
lock the derail in the proper conituration be fore locking
the gate and vill be sequired to repc,rt that fact to reactor
operations by radio at the tire he loch the derail. Raetor

operations vill maintain a log of entry an,. exit of the loco-,

recordnotive f rco the exclu. ion fence and bsve cah exite

the configuration of the derail when reported by the loco.
The start up prc,cedure for the PIR uill include

I motive cr ew.
checking the entry and exit log to assure that the derail
is in the proper configuration. In addition, during reactor
operations the railroad t. witch at the cooling of f area villf be lef t in the configuration to route the locomotive f rom
the main line into the cooling of f area rather than to the
!$R.

Experiments with explosive potential
| e.

Experiments involving energetic fluids cr ruterials et.y be irradi-
ated without prior pemission of AEC, Divbion of Licensing and;

Regulation,only if all the following condufonc are act:

(1) Energetic fluids or materials are vann a containment*

structure or behind a structure capable of absorbing any
| pressure wave or shock vave potentially capable of being

.

generated by such materials.

(2) Such material shall be limited to such amounts that if
the containaent in (1) above ucre to fail, there vould
not be suf ficient material present to generate shock or

@~~ pressure waves capabic of violating the integrity of the
pressure vessel, its supporting structure, or the cooling
line s . The configuration of such experiments shall be
.such that potential shock or pressure waves shall not be
directed toward the reactor or such that potential mis-
siles directed toward the reactor shall not contain suf-
ficiept kinetic energy to penetrate the pressure vessel.

.
1 of(3) In no case, however, shall material having a potee'

sudden release of chemical energy in excess of 0.1 .o. of

s a .. ., . .

.- - - - - - - Y

~- _ . - _ _ . -- __ __ - . __ , _ -. _.



i
.

* ' - .Ik) - . ,

,

'.'. ,

,

'
. '
t. :s-

1 y-
- . . , .. e 3.- 1.~ ,. ....#= .

TliT be plac$d' closer than oss foot to the, rengtor pressure Jff;S,
.

-

A11;amougts at.other distancos say W detersiined' byfobvessel. ,'

Georatric attenuatiod.subjbiip)"the $5 fM
further lianitation that'the total potential, lateral [loadi'ng/P '/,F j:on the thsis of h 6j
of tb* pressure vessel'aupport structure shall' not ' exceed. *; 1 I

'

,'
'

'

the nilovable design loading. -
s , , ,,.,

,

(4) The Iockheed Georgia Ocupany Reactor E.nfety C?dttee
unanimously concurs with the neceptability of the level of,

i
f

buzard involved. Any other experiment v'?ch conuino
energetic fluids or r.aterials sh't11 not to irr:_Catcad until
n written description of the expriment and a han. rdc,,

nnnlysis has been submitted to the ADC, Division of :_icenc.
ire and Regulation, for evaluntion and written nuttoriention
bac been ottained from the AEC as a clx to to thcoe technical
crecifications.
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el'i. IC3|TRIPTION OF PRD%RT AND,CSCONMRT 000LDU BYUmt M e '
' .- .-

-

._ , ,
'

. :s prinary cooling system incluaos B" and 12" stain 1cco cteel
3;pieds Iw P8s a Pressuriter, deminemitters, valves, and the
~.itary beat excharsrs. At norcally rated conditions the cyctcu,

| povidos derincralized vater coo 1 Ant to the recctor at tho rato
of approrire.tcly 3DO gp:n.

,

L3 priuary oystes ic houcca in a pit adjacer.t to the rec.ctr
aildings and two nain underground pipe lines connect the I 7..mry
it to the reactor. Ecco are rigid pipes with czivel and ball

, inte, whic'a c11ov the reactor to covo a vertical 61stanco c1
p fcot.<

|' flov hent exchtncora..at re oval is provided by two countos a*

ec.nnected in t. cries. Sena exchrmgero trc.nsfer heat from the
?rimary to the recondary cooling system, vhich is cor.nected

,

i to cooling tovers.

Pecc the het.t exchangers, priwtry coolant flovs to the ir.take.

| tiac of the circulating punpa, which are connected in Tara11ol,
with ont running and one on a standby buris. Each Tr* p i s
Iovered by a 2>0-bortcpove.r, rpin.r.h proof, noter. De 7.-ins.ry
inap proddees only cr.ough head to matintain circul:ccion, r o t.
proccurizer is ured to maintain rystem proscura. L e praccurizer,
which is connected ir.to the reactor inlet line, raintnins the

decired pressure at the reactor outlet. If electric power fails,
a valve separating the prescurizer fract the primary cyctem vill
cioce.

Tvo dedneralizers are used to maintain purity in the primary

I coolant and the pool water. The demineralizers are tanifolded
eo that either one may be used for pritnry coolant and the oticr
for pool vater, or both may be unod tesether for cith:r pu2Toce.

.

All curface in contact with the primary coolant vill be of
aluminum and stainless steel with the exception of the pucp

,

cacinco and large valvos. Tnoco items vill be of cast 11on
or eteel. There are two precouro relief valves inctalled in
the primary cooling tyctcu to .provent overpressurk.ing.

. .

t
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2. PENURY cwMrt smnN LixrrATIONS ' D i k W @ili/ ''',.

'

0
Core inlet temperature chall not exceed 130 F

i a.

I b. Coro tc=poraturo rise shall not exceed lost at 3 IN

Coole.nt cystem prescuro chall not exceed '50 prisc.

d. Core outlet proccure shall te greator than 90 pcic
i Normal coolant flow rate during renetor operation r. halle.

be 3200 gin.
1

i f. Core pressure drop chall not execed 50 reig nerocc
pointo of detection (actual core precouro drop ic lect
than 2 psig)

Coolant resistitity chall be greater thna 500,000 chns
! g.

h. Coolant pH shall be greater than 6.0 and loco than 'T.5

Radioactivity of coolant chall not exceed 1 x 10 "e ue/cc.1.

When the reactor upper clocure is rencv:d r.nd the fint.sej.
is below the surface, the pool vater resistivity tha11

! be greater than 500,O')0 ohns.

! 3 FECONDAKt CMTIM LDTIATIONS

Radioactivitychallnotexceed1x10~5uc/cc
; n.

The primary rystem prescure in the heat exchanger shalli
b.'

be at least 30 psig greater than the cocondary cyctes
pressure.

.
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1. AIMINISTRATIVE OBOANIZATMN AND Bf>J7ING *:f e.

,

a. Organization,,

'ite cegr.nization which operatca the IG 10 retroncib13 -

:nclusively for nainten nce, calibratic:, cy:r..';hn end
..fety of the reactors at G E includin; tLa r;; ter
=:hanicci ayatt::c, recctc.T controlc c ? i .stre.:r.tation
cpt:a, coolirs cystem cn1 associnted cc .trele, cca other
rclated cysters. "his organization is alto =:p:rible for
prbourin; EZditional fu d cicments ac r.atk i, c;; fer cafo
ctora ,c of '.soth unused and opent tuel cic:::m. 22
crcc"itation has no exIorir :ntal procrc ::.;pnid'.ty,
F. gratca nore as a scnico organ 1:n;;icn. O .: L :. : tor
ur.n. ions organizatior, is a group vithin a lecc r cr; ni-
a tica which also includes the health php ics and nuclear
cnfcty functions. This larger orga21:2:icn also has r.o
cxperisantal program recponsibility. O ; or;cr.ication

! reporto to the Nuclear Lsboratory Divinics 2:t;;;r, and is
parallel to the experimental pro ~., recs cr;:.ni:.;.tlens, whichc

also report to the Nucacar Laboratory Divi:,ionl'_caser.

Se Huelcar Laboratory Division ler.:;. eq:rts to the
Chief Euclear Engineer, who appoints the Reactor Sufcty
Ccs=:ittee and conitors this ccr:nittee's activities.

. .

b. Ecac(or Oparations Staffing,

! -

l At 1cust four men ecuprise cach IC cpart.tione chift.
! One of, the four ros chall be a senior reactor cc ator.

, Each shift vill perform all rsessc.ry rccctor o.Nrctions.
I and maintenance fanctions.
;- w,u: -

During normal level operation of the FE3, tvo ptrcons ch'01
reaain in the control roca at all times. Dtn-ing oparatio'ns
which ccrald involve changes in core reactivity when the
RER is shutdosTi, the nuclear centrol instru:3ntation chall'

be continuously in operation, attended, and obse:ved.

c. Reactor Safety Ccrssitteo,

.

A Reactor Safety'Cermittee is established reporti c, to the
Chief Nuclear Engineer. - The Ccrmittee, which :.::ts at
least quarterly, is cceposed of-the folleving or their.

Cct:nittco apprcnred alternatesr.
t r

s,
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Reactor Systems Division Manager, ChaircAn
FReactor ')perations and Nuclear Safety Dept.-

Manager, Soc.
,

Nuclear I,aboratory Division Manager
i Reactor Operations Group Engineer

ince;
-Health Physics Group Eng/ engineers not in the

!

At least.tvo scientists.|
operatirs * organization.

'

Consultr . % C required in the jutcan.t of
,

T,he Cctr'+ .,.

A quorum vill consist of all the personnel lictcd with the'

exception of consultants. Actions of the Cc=dttee require
7 -

i unanimous concurrence.
t

The Committee reviews and approves propoced reactor nodifi.-

cation; periodically reviews reactor operation procedures:
and revisions thereto as well ac procedures involving
emergency operation; and all new types of reactor experiments
proposed for the RER.

,

A GNL Subco=".ittee of the Reactor Safety Co=ittee, which
meets at least menthl r, is compocei of the following or
their Coamittee approved alternates:

Reactor Operations and Nuclear Safety Dept.
Manager, Chairman and Pecretary

! Reactor Operations Group Engineer
Health Physics Group Engineer
Consult 1nts as required in the judgement of
the Subeconittee.

A quorum vill consist of all the personnel listed with the
exception of consultants. Actions of the Subcccdttee
require unan hous concurrence.

.

This Subcornittee assures that the operating organizations'
-

are carrying out mandates of the full Cc=ittee; approves
(|) repetition of previously approved experimentc; and assists
b. the full Cocnittee by providing preliminary review of

material being prepared for consideration by the full Cocatittee.

| 2 QUALIFICATIONS OF SUPERVISORY PERSONNEL
: .

Qualifications for' supervisory personnel within the reactor
operating organization are established by the next higher

| 1evel of supervision and approved by the Nuclear Laboratory
| Division Mana6er.
;
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/ 3. MODIFICATION OP OPERATDO PROCEDURES '[ E

Propoced changes in reactor operating procedures are developed
by the reactor operating organization, and muct be approved by
the Subecr=ittee of the Reactor Safety C ritteo prior to use.
Both the operating organization and the .c'.*ic*.".n ; orcenizations
ohn11 accertain that all propocod revisionc to procGurcs do not
reduce the level of safety of reactor oper cion:. ,

a

h. APPROVAL OF EGERDfENTS _

For each new type of experiment utilizing th : 3, the Reactor-

Safety Committee chall review, eva S ate and cpprova the c:geri-
'

mental cyster. if acceptable frce the standpoint of rcactor
safety. E periments which are essentially repetitions of
previously approved experiments shall be reviewed by the Sub-
cc~r.ittee of the Reactor Safety Con 11ttee, and tmy be c.pproved
by the Subecenittee if no increase in the level of potential
hancrd has occurred since review by the entire Reactor Safety
Co:cittee.

.

5 D ERGENCY PROCE NRES

'

Detailed energency plans and procedures, coverin; all clacces'-

of potential G5L incidents, are prepared and p.:.':,11sr.ed in the
GNL Tmere;ency 1.'anual. The Emergency Manuni is revir.ced and.

approved by the Reactor Safety Con:mittee, and all revisions
to the manual are approved by the Coc=ittee at its first
regular meeting following preparation of such revisions. Dry-

j ntna are held at least quarterly.

6. GENEPAL OPERATIl0 PRINCIPLES
.

a . Access to radiation nreas..

!

Detailed procedures for controlling access to potentiallyt

dangerous areas have been developed by the Lockheed Plant'- '

Protection in conjunction vith principles established by
the Health Phycies and' Rerictor Operations organization.
Enforcement is acccxsplished by the Lockheed. Plant Protection.

b. Investigation oi' incidents

Unplanned chutdowns vill be investigated by reactora
operations at the time of the chutdown, and v411 be
reported to the Reactor Safety Committee and Subeccaittee
for review. All events involving the RER vhich

-.... _ .-.- . _ 1_. ..___ ~- - _ . . _ . . - _ _ _ _ _ .
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1could be classed as incidents vill be investigated;by;;%@m a.fP t
.e

Reactor Operations, the Reactor. Safety Canitteej and otherwg3X; '
4

hN4.;pn, % e. ,Lockheed ecmittees if appropriate. 4 e o,
a c, w ..

Pael'elenent manipulationc.
'

Detailed procedures have been developed for ca rations
involvi.cs fuel handling. All cuch op " - ~ c conducted
u,, der the direct perconal supervision of :. E_ 2r Eccctor
Operator, c.nd are conducted only vben ep0" - -relcar

'

instrunentation and controls are operatin7.; cd tsirs =ctitored
(SectionI-4).

I d. Routine raintenance
.

' Ecutine preventive r '.ntenance is acecrplictd on reactor
} syste=s and on conve- tional plant equircent on a ccheduled

bacis. Ecalth Phynics portable instrunentatica is calibrated'

on a scheduled basic,
;

t
i e. Personnel dosiretry policy

All perconnel at GiL are issued bots-gec=n ::: citive film

badcor Personnel who work at the EP ani othar h:y
pcrsonnel are iccued film badges censitive to loth bet -

Se=a and neutron. Personr.cl who vork in .. rz: rMistion
fields are issued celf-ret. ding dosireters fcr the dur:.tien
of the particular vork assicrnent. ,

t

f. Health Physics curve 131ance'
'

i
Ecalth Physics curve 111ance is continu:ranly provided during
reactor operation,

s. Safety and Ecercency Systen Tests
.

j Safety cpteas and ccergency alar:n systems are tested as a *

part of the pre-operatione.1 check which is accceplished each'

g day that the RER is operated.

h. Radiation Safety Principles
. . .

The Eeneral policy for all operations involving potential
radiation expocure chall be avoidance of all unrecessary
exposures, and mintaining umVoidable ex >mras at the
lcrrest level possibLa consistent with operations to be
perforced.

!

;
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Detailed. operating procedures have been prepared coveren .,i : -

start-up, approach to power, routine operation at levelipW
,

',
,

power, conduct of reactor experiments, maintenance, ref0e@W * *"9
~

',-

ing, shutdown, and emergencies. Ccepliance with operating
procedures is required to assure checkout and pr:p:r gera-
tion of all safety systera associated with reactor operation.
Cencrally, every step of each procedure associated with the
re:.ctor and related systems requires the initials c f th
person perforining the step. Deviation frca procedure is
peraitted only if it is necessary to ice.ediately correct
or prevent an unsafe condition.

;

;

Opt. rations when facility is shut down..

andNuclear control instrumentation will be in opr=2.-
will be attended and observed at all tines durir.3 c7.rutons

,

I which could involve chances in core reactivity when th:'

facility is shut down. All operations .:hich coold involve
changes in core reactivity when the f acility 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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