UNITED STATES:
NUCLEAR’ REGULATORY COMMISSION

Colonel Bobby Adcock, Director

Armed. Copces Rad1ob1o1ogy ' _(f/z;‘§}¢5u<g_,£&‘é,

~__‘Resea h Inst1tute

National Capitol Region
Bethesda,, Mary1and 20814

Dear Colonel Adcock,

The Nuclear Regulatory Commission (NRC) has issued Amendment No. 18 to
Facility Operating License No. R-84 for the TRIGA Mark F research reactor
at the Armed Forces. Rad1ob1o]ogy Research. Institute’ (AFRRI) in response. to’
your application dated October 3, 1980, as supp]emented The amended:
" Ticense renews the Operating L1cense uhtil November 8, 2000 A Notice of
Consideration of Application for License Renewal was published in the:
Federal Register on November 25, 1980 at 45. FR 78314. The Final Finding of

‘No~ SI%n1f1cant_Env1ronmental Impact was pub]1shed in the Federal Register on
Augus 1984 at 49 FR 30812.

In dccordance with our practice, we have restated the license in its
-entlrety, incorporating all the changes and amendments made since the
issuance of the- or1g1na1 Ticense.

Enclosed with the amended licénse is & copy of the Notice of Renewal ‘that
is being sent to the Féderal Reg1ster for publication. The Safety Evalua-
‘tion Report (NUREG-088Z) and our ‘Environmental Impact Appraisal associated
viith the- renewal ‘were sent to you on Februany 18, 1982 and ‘Supplement 1 ‘to
the Safety Evaluation Report was sent to you on- June 14, 1083_

SincereTy,u

LB LS N
Darrell G. Exsenhu A Dfréétéf
Division of Licensing

Enclosuress

1 Amendment No. 18

2. HNotice of Renewa]

ce: See next page



Armed Forces Rad1ob1o]ogy ‘Research
Inst1tute ,

¢c WZénciosufé(syt

Director, Department of State
P]ann1ng

301 Mest Preston. Street

Ba1t1more “Maryland 21201

“The: Honorable: Michael D. Barnes
United States House of Representatives
Wash1nqton, D.C. 20515

County. Executive:
ﬂHontgomery County Government

":Rockv111e Maryland. 20850

" Mr.. Mark Moore-

' Reactor Fac111ty Director

Armed Forces Radiobiology
Research Institute

National Naval Medical Center

Bethesda, Mary]and 20814

- The Hongrable Paul S. Sarbanes
United States Senate”
Washington, D.C. 20510

- Attorney General -
One .South: Ca]vert Street
Ba]tvmore Maryland 21202
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_ UNITEDSTATES:
NUCLEAR REGULATORY COMMISSION
o WASHINGTON, D. C;.20555

ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE
" DOCKET NO. 50-170

RENEWAL. OF FACILITY OPERATING LICENSE

Amendment No. 18
License No. R-82

The Nuclear Re@dTatbry'CbmmisSidh (the Commission) has found that:

A.  The application for fac1l1ty Ticense renewal by the Armed Forces
 Radiobiology Research Institute (AFRRI) (the Ticensee) dated
October 3, 1980; as supplemented complies: with the standards and
,reouwrements of the Atomic Energy Act of 1954, as amended (the
-Act), and- the Comm1ss1on s rules and regu1at1ons set forth -in 10.
:CFR ‘Chapter I;

B. =~ The construction of the: fac111ty was completed in substantial
conformance with Construction Permit No. CPRR-61, dated
November 8, 1960, the provisions of the Act, and the rules and
regu]at1ons of the Commissions

C. The fac111ty will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commission;

B. There is reasonable :assurance (i) that the activities: authorized
by this amended 1icense can .bé conducted without endangerxng ‘the
health and safety of the public, and (11) that such: activities
will be conducted in compliance with the Commission’s regulations;

E. The licensee is techn1ca11y and f1nanc1a1]y qualified to engage
~in the activities authorized by this amended license in accordance
with the rules and regulations of the Commission;

F. ~ The licensee is a Federal agency which, in accordance with 10 CFR
Part 140, is not reguired to furnish proof of financial protectiom.
The licensee has executed an indemnity agreement which satisfies
the requirements of 10 CFR Part 140;

6.  The issudnce of this amended 1icense will not be inimical to the
common defense and security or to the health and ‘safety of the
public;

H.  The issuance of this’amended 1icense is in accordance with 10° CFR
Part 51 of the Commission's regulations and all applicable require-
ments have been satisfied: and



,,,,,,

The receipt, possession and use of the byproduct and: special
anuc1ear materials; as authorized by this amended T1cense, will

be in accordance with the Commission's: regul" jons in 10 CER

Parts 30 and 70, including Sections 30.33, 70.23 and 70.31.

’Fac111ty Operating License No. R-84 is hereby amended in “its entirety

to read as: follows:

A,

This, amended Ticense app?1es to. the TRIGA Mark F nuclear reactor
(herein the reactor) which s owned by AFRRI, located on ‘the

National Naval Medical Center site’'in. Bethesda Maryiand and
1descr1bed in the application dated October 3, 1980 as: suppTenentedg

Subject: to the conditions and requirements incorporated herein, the
Commission hereby. Ticenses AFRRI:

(1) Pursuant to Section 104c of the Act and 10 CFR Part 50,
“Domestic Licensing of Production and Utilization Faczlitxes,
to possess:;, use : -and- operate the reactor at the -designated
location in Bethesda, Maryland, in accordance with the
procedures and 11m1tat1ons described in the application and
in this license;

“ (2) Pursuant to the Act and 10 CFR Part 70, "Domestic Licensing of

Special Nuclear Material," to receive, possess and use up to
5.0 kilograms of conta1ned uran1um-235 in connection with
operatwon of the reactor, and

(3) Pursuant to the Act and 10 CFR Part 30, "Rules of General

_App11cab111ty to Lwcensnng of varoduct Material," to receive,
possess and use a 3-curie sealed amer1c1um—bery111um ‘neutron
source for reactor startup, and to possess, but -not: to separate;
such byproduct material as may be produced by operation of the
reactor

This amended Ticense shall be deeémed to contain and is subject to

the conditions specified in Parts 20, 30, 50, 51, 55, 70, and 73

of 10 CFR, Chapter I, to all app11cab1e provisions of the Act, and
to the rules, regu1at1ons and orders of the Commission now or here-
after in effect and is.subject to the add1t10na1 condwtzons
specified below: 3

(1) Maximum Power Level

AERRT may operate the reactor at steady-state power levels up
to a maximum of 1000 kilowatts {thermal), and at pulse power
Jevels not to exceed a pulse reactivity insertion of 4,00
dollars.



(2) Tethnical Specifications

The Technical Spec1f1cat1ons contained in Appendix A, as vevised
through Amendment No. 18, are hereby 1ncorporated in the Ticense.

The 1icensee operate the facility in accordance with the

Technical Spec1f1cat1ons

V(3) Physical Security Plan

The licensee shall ma1nta1n and fu1]y implement all provisions of
the NRC: ‘pproved physical security plan, including amendments and
changes made pursuant to ‘the authority of 10 CFR 50,54(p). The
approved security plan consists of documents viithheld from public
disclosure pursuant to 10-CFR 2.790; entitled, "Physical Security
Plan for the AFRRI-TRIGA Reactor Fac1}1ty," as amended by letter
]etter dated October 3, 1980.

% 3. Th1s ‘amended license is effective. as of the date of issuance and shal?
- iexp1re at midnight November 8, 2000.

FOR THE NUCLEAR REGULATORY COMMISSION

" G. Rfisenhut, Director
Division of*“TCensing

Enclosure:
Appendix A Technical
Spec1f1cat1ons

Date of Tesuance: August 1, 1984
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UNITED 'STATES NUCLEAR REGULATORY COMMISSION

ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE

NOTICE OF RENEWAL OF FACILITY OPERATING LICENSE

DOCKET NO.. 50-170

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 18 to Facility Operating License No. R<84 to the Armed Forces
Radiobiology Research Institute (the licensee) which renews the license for:
operation ‘of the TRIGA reactor unfﬁi November 8, 2000, The facility is
located on the grounds of the National Naval Medical Center in Bethesda,
Maryland..

The é&endédflicense\campliestTth’theA§t&ndards and requirements of the
Atomic Energy Act of 1954, as amended (the Act), -and the Commission's rules
;ana?régﬁr&;tops, The: Commission hds,madélapgﬁQOiété‘findﬁﬂgs~as réquired‘by
‘the. Act -and the Comm1ss10n s rules. and regulations in 10 CFR. Chapter 1. Those
‘fxnd1ngs are set. forth in “the amended Ticense. 0pportun1ty for hear1ng was.
-afforded ‘in the- not1ce of the: proposed ¥ssuance of this renewal pub11shed in-

the Federal Register on November 25; 1980, at 45 FR 78314.

By letter dated August 7, 1981, Citizens for Nucledr Reactor Safety (CNRS)
rEQuestéd.iéaVe’to‘fniérveneu A hearing process was begun. iSubsequenxmy“ CNRS
withdrev théf? Cbntéhtfchsm The adJud1catory hearing was dismissed and the
summary dispositions of the 11censee and the staff wére granted by Order of’
the Atomic Safety and LwcgnSanfBoard'On»March»153 '1984. After the Order, the
license renewal could then continue as an uncontested application,

The Commission has prepared a .Safety Evaluation Report (NUREG-0882)
and Supplement 1 to NUREG-0882: regarding the. rémewal gf fhenFaciﬂ%ty'bbEFatﬁnga
License and has concluded that the fecility «can continue to be operated by

the Yicensee w1t500t’eﬂ5angeriqg,the~h931th andysafefyxof the public.
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The. Commission aTsa-haS'pgépared an Environmental Assessment for the re-
ezl of Facility Operating License No. R-84 and has concluded that this action
will ‘not have a significant effect on the quality of the human envirenment.

Notice. of the Finding of No Significant Environmental Impact was. published in

"“the Federal Register on August 1, 1984 at 49 FR 30182,

e

For further details with respect to this action, see (1) the application
4?thaméhdméﬂtpda¢eﬁ:Qcpober'S; 1980, ‘as supplemented, (2) the Notice -of Fihgﬂ
~ Finding of No Significant Environmental Impact, (3) Amendment No. 18 toitiéense.RfSA,
| (4) the commfsgionis te)atéd S3f¢ty Evaluation Report (NUREG=0882), (5) Supple-
ment: 1 to the Safety Evaluation Report, and (6) the Environmental Impact Appfaisal,
These'ﬁxemsrére available for:pubiic inspeétioh;at the Commission"s Public |
Document Room,, 1717 H Street, N.W., Washington, D.C. 20555,

Cbpiéswpf ﬁUREGa0882,-and Supplement lhtozNUREG%OQSZ?mqy{be purchased
by calling (301) 492-9530 or by Writing to the Publication Services Section,
Division of Technical Information -and Document Control, U;VSZ;Nuciear
Regulatory GOmstsﬁon, Washington, D.C. 20555, or purchased from the National
Technical Information Service, Department of Commerce, 5285 Port Royal Road, u
Springfield, Virginia 22161.

Dated at Bethesda, Maryland this 1 day of August 1984.

| FOR THE NUCLEAR REGULATORY COMMISSION

Cecil 0. Thomas, Chief
Standardization & Special
Projects, Branch
Division of Licensing
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Preface

I_ncluded in. this document ‘are ‘the Technical ‘Specifications and the "Bases" for ‘the Technical
Speclfxcatxons. These: bases; which provide ‘the technical :support for the mdxvxdual technical
specifications, are’ included for’ mformatlon purposes only. ‘They are not part; of the Technical
Speclflcatlons, and they doinot ‘constitute limitations ‘or requirements to which- the licensee must

adhere.

"
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' 1.0 DEFINITIONS

1.1

=y

1 -

1 0'5

1.6

1.7

1.8

ALARA

The ALARA prograrn I(As, Low As Reasonably" Achxevable) is.a program. for mamtemmg
occupatxonal eXpOoSUrs radxatron and-releasé- of radloactxve efﬂuents 1o the environ-
ment-as low:as reasonably sachievable. ‘

/ CHANNEL (‘ALIBRATION

A channel calibration consists of using. & known signal:to: v rify or adjust a channel.: to
produce: an output that corresponds with - acceptable aceuracy to known wvalues ‘of  the
pargmeter that the channel measures. Calibration shall encompasswthe entire channel
including equxpment activation,. alarm, or trip, an :}shall be deemed to :mclude a channel
test.

+

CHANNEL CHECK '

A chaninel check 1s 8 verrfxcatlon of acceptable performance by observatlon of channel
behavior. ‘

N

CHANNEL ‘TEST - -

i

A channel test is the introduction of 4 signal irto the channel to verify that: it is
operable..

COLD CRITICAL. .

‘The ‘reactor- IS in:.a :cold crmcal condition when it 1s crmcal at a power. level less than
100 watts, with the fuel:and'bulk-water temperature equal and: less than 400C:

CORE GRID P.SITION

‘The core: grld posmon refers to the Tocation. of & fuel OF - controi element in the .grid
structure.

’EXPERI‘V[ENT

:Experiment shall mean (&) any: ‘apparatus; devxce, or materlal that is not a normal: part of

the:core or: expenm’_ al:
with:a beam of radratlon orlgmetmg from the: reactor: ore;.or (b)-any operatmn desxgned
to-'measure nonroutlne reactor parameters or charecterxsh’cs.

al fa ,ﬂmes, but that isvinsertéd.in these. facilities ‘or -is in line

EX P'ERI'M ENT_A«‘L F éACIBITIES

‘Theiexperimental-or-exposure facilities.associatéd with the AFRRI TRIGA reactor shall

be.

& Exposure Roomm #1

‘b. Exposure Room #2

NOTE:. Exposure facxhtles protectwe barriers shall be: drfferentlated from the prrmarv

_-protectwe barrier (fuel element cladding) for purposes of placement of. experiments.
within these barriers. :

1



N 1 . 9

1.10

1.11

112

1.4,

1.15

¢. Reactor Pool - o .
d: Core Experimént Tube

e. Portable:Beam Tubes-

£, Pneumatic Transfer System
g Incore Locations

FUEL ELEMENT

A fuel element:isia. smgle TRIGA fuel rod.
I-NSTRU:M'EN-T--ED E\LEVIENT

An instrumented element is .a special fuel element in which shedthed: chromal/alumel or:

.equivalent: thermocouples are embedded in:the fuel.

LIMITING. SA'»F‘ET;‘.Y. S:Y-'.S;TEM‘ SETTING:

[N

Limiting safety system settmvs are settings for. automatlc protective:devices: related to
‘those variables having sxgmfzcant safety functlons.

‘M-;E}A;SURE_D‘ MA-LU:E.

A ‘measured value is the magnitude of -a variable as iit appears ‘on the: output of &
measurmg channel.

MEASURING CHANNEL | | |

A. measuring channel is that. combination. of sensor,, mterconnectmg ¢ables or ‘lines;.

amplifiers, and output device that.are connected: for ‘thé purpose. of  measuring the value.
of a variable. ' : :

ON CGALL

A person is considereid- on. call if

a. ‘The individual, ‘has ‘been: specifically ‘designated dnd- the: operator knows. -of the:
designation;- , .

b. The individual keeps the operator posted .as to. his/her whereabouts and telephone:
number; and.

e. ‘The ‘individual+is- capable:of getting-to ‘the reactor facility within 30 minutes underx
normal ¢ircumstanées.

(OPERABLE

A system channel, device; or component shall be considered: operable when it is’ capablef |

of performmg its mtended funetion(s) in-a normal manner.



1.16

1.18

119"

1:20

ETY

‘PULSE ‘MODE - ..

REACTOR OPER TION

'React' r operanon s ‘any. condmon wrherem the reactor is not: shut down;, or &ny ‘eore
‘maintenance is’ being: performed ‘or‘there’is movement: of: fany control rod. (

REACTOR SAFETY SYSTEMS

Reactor safety systems are those. systems, including “their assocxated input cxrcuxts _that

-are..designed-to initiate .anredetor seram: for ‘the prir
reactor or .to: provxde information that ‘may require- manual protective action ‘to: be
initiated.

ary ‘purpose .of protectmg the

REACTOR SECURED

The reactor {8 secured when all’ the; rfouowmg condltlons are: satlsfxed-

a. "The reactor is shut down.

b. The console key sthch is in the "off" pOSltlon, and ‘the key is removed from the

console -andi
storage area.:

under: ‘the. control of ‘a licensed. operator, -or: s 'stored in & locked

c. ”No work is. in progress mvolvmg ‘in=core - fuel ,handhna or refuelmg operations,.
madintenance of the reactor or its-control mechan sms, or insertion or withdrawal of
in—core: experiments; sufficient fuel is removed:to insure a $0.50 (or- greater)
shutdown: margm w1th thi e most reactive contr ~rod removed

REACTOR ‘SHUTDOWN

The reactor is-shut down when the reactor is suberitical by-at least $0:50 of reactivity.

'iREPORTABLE OCCURRENCE

A reportable occurrence 1s any fi’zthe followmcr that occurs durmg reactor operatxon

a. Operatxon mth a.ny safev v‘.-_}system settmg less conservative than specified in:Section
2.2, Limiting. Safety System: Settings. ‘

b: n@peratlon in: vwlatxon ofany: leltmg Condmon for Operation, Section 3.

c.. Malfunction of & requlred reactor or experlment safety system _component that:
could render e:system: mcapable of performmg its intended’ safetv function; ‘unless:
the:malfunction,is discovered: during tests.

d. Any unanticipated or-uncontrolled positive change in reactivity-greater than $1.00.



1.22

1.23

"1.24

- 1:25

1.26

1.27

e. . An observed madequecy “m_ the 1mp1ementatlon of elther admmxstratxve or pro—~=

Poss:ble degradatlon may be determmed throug‘h an increase, m the
‘background activity level.of. ‘the: reactor ‘pool water:
g An unp] anned 2ol o uncontroued release of: radloactlvx ﬁ"a‘:t?f;aféxcie‘eds:’{t‘oﬁ% é'ouldf?;frh‘ave:s

_e_ihmlts allowed’ by Title 10, Part 20:of

: he Code:of Federal Regulations'
(IOCFRze), or these technical speclflcattons. ' ;

SAFETY CHANNEL

A safety ch“"“ "1' is~a fneasurmg channel m the reactor safety system ‘that provides a:
reactor'protective: functxon

SAFETY LIMIT ' | T

_ SHUTDOWN MARGIN

-provide‘confidence that'the:regctor .can be made:subdriticalh;
.safety svstems, startmrr ffom any permlssmle ol erstmg condxtlons, and that the reacto

Safety Timits are hmxts ‘on important’ process: vanables that are’ found to be necessary to:
reasonably iprotect- the' 'ntegrlty ‘of:.certain. physical:-barriers ‘that guard against the
uncontrolled-release of‘radioactivity.

%

Shutdown ‘mMargin: shan mean the ‘mihimum’: shutdown react1v1ty< considered necessary to
eans of the: control. and

wﬂl remain- subcmtlcal w1thout further operator:ractzon. '

‘ _SSTANDA RD C@NTR.L ROD

A standard control rod: is-8 control rod having an. electro—mechamcal drive: and seram
capabxlxtnes. Itis: w1thdrawn by an electromagnet/armature system.

STE%DY ' :S,T.ATE, “MODE:

Operatxon in ‘the steady state mode shall - mean steady ‘state: ‘operation.of :the - reactor__
either:by manual operation of the control rodsior ¥ automatic operation.of one or.more

- “control. rodr(servocontrol): at. power.levels not.‘éxceeding 1« 1-megawatts, utilizing ‘the
-appropnate scrams m Table 2 and the appropriate interlocks in Table 3:

TR ANSIENT ROD

‘The transient: rodis- a ‘control rod with seram capablhtles that can be ‘rapidly e}ected

from the reactor -core to produce a pulse, It/is: acnvated by applylng compressed airto a
pistons ,



2.0 SAFETY. LIMITS: AND LIMITING. SAFETY ‘SYSTEM SETTINGS

2:2

'ELEMENT TEMPERATURE

napplies to the temperature ofthe reactor fuel.

‘the - maxlmum fiel-elemernt temperature; that. can be. ‘permitted
tno-damage to-theifuel élement.cladding’ will:result.

Specification: -

’I‘he maxxmum temperature m a standard TRIGA fuel element shall not exceed 1000°C

.....

Basis .

The -"1mportant para*meter for ""a‘ TRIGA reactor 1s the fuel eIement *temperature Th;s

YL f

.pressure between ‘the fuel-moderator and the claddmg 12‘ the fuel temperature exceeds
the-safety limit. Thé pressure is caused by the.presence of: alr, fission'product:gases, and
hydrogen from the dissociation of the . hydrogen and zirconium: in the. fuel~moderator.
The ‘magnitude of thls pressure is:detetmined by the fuel-moderator temperature-and the
ratio-of‘hydrogen to zitconium in-the alloy.

The safety limit for the standard TRIGA fuel is: based on data ‘that includes the large
mass of expenmental evidence obtained durlng hlgh—performance reactor tests on thxs.
fuel. These data, mdxcate that the stress in the cladding: due to hydrogen: pressure from
the. dissociation of zirconium: hydrxde ‘will remain- below the- ultimate stress, provided
‘that the témperature: ofcthe fuel does not-exceed 1000°C while immersed in water..

LIMITING SAEETY 'SYSTEM SETTINGS FOR FUEL. ’A'I-‘._E'M}P;ER.A{'EURE

Applicability

‘This specification.applies: tothe scram settmgs that prevent the safety’limit from being

reached.

Objective

‘The:objective:is-to prevent the safety limit from being reached.

fsQé'cift‘{ica,tfion-

-for these mstrumented fuel elements' temperature shall not exceed GOOOC One channel
:shall utilizé-an ‘instrumiented.element in the "B™ rmg, and the'second ¢hannel shall utilize

an instrumented element in the "C" ring.



Basis

The’ hmltmg'_, &t
reactor ‘scram to be 1 £
setting of 600°C pro des’ .a safety margm of v 'leas c for standard TRIGA
.stamless-steel-clad ‘fuel elements.. .Partof the safety margin.isiused-to-aceournt for ‘the
dxfference between the true and the measured temperatures resultmg from the actual

position in the :core, - . g ce. '_ } e . ' "easur’:d temperatures w1ll be
1only 8 few:- degrees :ia Tegion of Jower.

temperature, ‘the : ‘er affiount: from: that
:actuauy occurrmg"‘ t e

:account for ‘the remammg uncertamty in ‘the: accuracy of the fuel temperature
measurement.:channel and d&ny overshoot’ in reactor power resulting from a reactor
transient durmg steady state: ‘mode-operation.

In the pulse mode. of operatlon, “the same hmltmg safety syst‘em, settmg shall apply.
However, the. temperature channel ‘will' have no; effect on: ing the peak power
generated, because of its relatwely long ‘time constant (seconds)', compared with the
width of the pulse (mxlhseconds) In thls mode_, howeven, the temperatur >“trip will aet to
_;,,,reduce the: & f ene ;thezentire se sient, by ‘cutting: the "tail”

of the pow: : he > mait sekin t ~ hdrawn. posxtlon ‘with
enough reagc; 10 exceed the temperature—lﬂrmltmo' safety system settlnv
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312

‘STEADY STA'--T,E{ jOPgER;,A’fI?I@’N}

Applicability

De ‘ihflcatlonx apphes to the maxn’num reactor power attamed diiring steady:
operatlon. s . v

__Oblectlv

‘To assure: that the reactor safety limit (fuel temperati

) is not: exceeded and:
to: prov1de for a set pomt for the: hlgh flux. hmltmg safety:systems, :so that:

‘gutomatic prot_ectwe aetion -will: prevent the: safety 1limit: from bemg reached
' ::_durmg steady_ tate operations. « .

",Sp’e‘cif i'c’at‘ib‘ns

“The: regetor :steady.-state. power'.level ‘shall:-not exceed 1 1 megawatts ‘The:
‘normal’ steady 'state operatmg power limit of the:reactor shall.be 1.0 megawatt.
For-purposés -of testing-and.calibratio
Tevels. not to exceed 1 1 megawatts durmg the testmg period,

ion;-the reactor i may-be operatediat-power:

- ‘Basis,

Thermal and’ hydrauhc caleulations :and. operatmnal experience- indicate that

‘TRIGA fuel may: ‘be safely operated up to power levels of at least 1.5
'megawatts with natural convectwe coohn

“PULSE 'VIODE OPERATION

Agglicabilitx :

“This: speclftcatxon apphes to- thev maxlmum thermal energy produced in ‘the.

reactorias @:result'of a prompt critical msertxon of reactlwty.

: Oblectw

‘The: objectxve is« to. assure that the :fuel ternperature safety limit will not be
_.fexceeded. REEE

-S¢ eeifieait'ibn.

“The: ‘maximum step msertmn of : reactlvxty shall be 2 8% A k/k ($4.00) in the

pulse:mode. -

Basis

Based upon the Fuchs-Nordheim mathématical model (cited by €. E. Clifford et

- &L insthe April 1961 GA Report #2119; model of “the _AFRRI—TRIGA reactor); an
insertion:of 2.8

I8%:Ak/k results in a- maximum:average fuel temperature of less
than 5500C,, thereby staying within the limiting safety settings that protect the

7



3.1.3

3.1.4

'These spemfxcatxons apply to the reactll'

s&fety hmlt(

The 500C margm to- the erxtmgg Safety: System-. Settmg and the
' / allow -for ‘uncerta
m’easured data, and locat:on o

umentated fuel &le;

REACTIVITY LIMITATIONS

hcablht. .

ty cpndxtlon of the. reactor and the.

reactivity worths:of ‘controls rods.and expérxments. They apply for all modes of
operatxon. :

: .Ob]ectw

that the: fuel temperature sa‘fety hmlt will: not be exceeded

Specl«f-tcagtxons

b. ’I‘he mxmmum shutdown margm prov1ded by the remammg control rods with

the :most ceactive control rod fully withdrawn ‘or.. .removed shall be $0 50;
(0 35%Ak/k) for any- condmons of operations.

.- Bas:s

4. The limit.on available excess re‘actEViity,a;e"stdbﬁSHes the maximum power i1
all.control: elements are removed.

b. The shutdown margm assures that the rea q: can: be: shut down from anyf

:SCRA'\J TIME

Agghcabxht

The specxflcatlon appliesto: the tlme requlred ‘to funy msert any. control rod to
a full: down position from-a full: up position.

Oblectzv

‘The: obJectlve is to achxeve rapxd shutdown of the ‘reactor’ to prevent ‘fuel

damave.

«_Sgemfwatlo

The time" fmm scram mmatzon to the full msertlon of any ‘eontrol rod from a
. cfull up posxtlon shall be:less:than 1- second



ut down: when &
(perience and analysis ndl‘cate that, ‘for the range

actor, the speclfxed scram txme is adequate ‘to
assure-the safety of the: re,_ tor.

3.2 REACTOR CONTROL AND SAFETY SYSTEMS

A ‘spec et}on apphes to ‘the channels, monltorlng the reactor core, whxch_
must provxde 1nformatxon to:the:redctor- ‘operator’ durmg reactor operatlon.
Ob'ectlve
' The objective is to ‘require that sufficient information be available to the
operator-to assure safe operation of the reactor. '
sgeéiri'ca'tion
; The reactor shall not be operated unless the measurmg ch&nnels listed: in Table:
1.are operable.
TABLE1. MEASURING CHANNELS
Minimum Number ‘Operablein Effe_c-tive‘ Mode..
-Steddy’State. Pulse
Fuel Temperature Safety Channel 2. 2
Linear Power Chanrel ' 1 -1
~ Log: Power Channel 1 | 0
High-Flux Safety-Channel 2 1*
Pulse Energy Integ'ratlng Channel. 0 - 1*

'(‘NOTE ‘Same. channel s hnear power in.this mode)

_Basis

Euel temperature dlSplayed at the control conSOIe glves contmuous mformatlon




3.2.2 REACTOR smm SYSTEM.

".Agg‘l’ic‘abilitx’

Obgectw

t1o‘rgs- on -reactor:power’ level indication :are mcluded in. this ‘Section, smce the

The objective is to spemfy the mlmmum ‘number: ‘of reactor safety: system
channels: that must: be operable: for safe. {peratzon A

g"‘ééifﬁca‘t‘i‘on

The reactor shall not'be: operated unless -the. safety systems described.in Tables.
28nd8 are: operable '

v

TABLE 2, MINIMUM REACTOR SAFETY SYSTEM SCRAMS

Channel

Maximum .
Set ‘Point

Minimum Number in Mode
Steady State ~ Pulse

Fuel Temperature

“Percent Power; High:Flux

Console Manual Scram Bar

High Voltage Loss to:
Safety Channels

Pulse Time
‘Emergency Stop-
(1 each exposure room,

‘1 on console)

Pool. Water Level

600°C"

Closure switches:

20% loss-

.15 seconds-

Closure §witeh

14 feet from top
of core:

2 2

2 0

10



R -

event of failure of ,,trhe“power supply for“ the safety;chambers, Operatlon of the
'?reactor thhout a :

TABLE 3. MINIMUM REACTOR SAFETY SYSTEM" INTERLOCKS

- Effective Mode

.. ActionPrevented . "~~~ StéadyState Pulse

Pulse initiation at powerilevelsgreater than 1 kilowatt: o X.
Withdrawal of ‘any control: c‘odi»ex‘c‘ept ‘transient - X

Any rod. w"thdrawal w1th count rate in, operatlonal channel

Requn‘mg a

‘below 0.5.cps X X
Simultaneous-manual w1thdrawal of two standard
rods X

Basis:

The mterlock preventmg the initiation of a pulse at a cntxcal level above 1

’ fo approach the safety llmlt. ‘The' “i
ndard control rods m pulse mode ilt prevent the madvertent
i n pulse mode.

o "neutrons to brmg : r‘eactor cntmal under controﬂed condxtlons -’I‘he 1
that‘prevents the:simultaneous manual withdrawal of two 'standard control rods
limits the amount of: reaetivity .added per unit time.

3.2.3  FACILITY INTERLOCK SYSTEM

ion-applies.to the’:"”"’te rlocKs th&t prevent the accxdental exposure.

ividual i either exposure room. -

Objective

" The :objeetlve ‘is toprovide “suffiei

nt: “‘warning” and interlocks. ‘to prevent
movement of the:redctor core to the exposure room in which someone may be:
working, or prevernt the inadvertént movement of the core: into ‘che lead shield
doors.

11



3:¥

Paeili ymterlockssha]lbe prov1dedsot hat

a: ”The reactor cannot be- operated unless the shleldmg ‘doors ‘within- the’

ess ‘the exposure room plug: door
,_fully closed and the lead shxeldmg

' & ly- , ‘'shi
_;exposute room plug doors ‘must: be:fully, closed

.. ‘The lead -shield .doors: -cannot; "be -opened: ‘to: allow movement mto the:
_lexposure room progectxon unless ‘a warning hern: ‘has sounded in, ‘that
;exposure ‘room, or-unless two: hcensed operators have vxsually mspected the
room toinsure that-no personnel remain in the: -room..prior - ‘to securing the
:;plug door.

“Basis

These interlocks. xprevent the- operatlon ‘and movement of* the reactor core into
‘an:aresa untxl there is-assurdnce thatinadvertent: exposures Wil be ehxmmated

COOLANT SYSTE‘VIS

A gg‘hcabrht-z -

This, specification refers :to -operation -of the .reactor with respect ‘to témperature and
condmon of the pool water.

week,

»Ob}ectlve

a. Toinsure:the: effectlveness of the: resms in the water pumflcatlon system

b. .'I:Tos;;pt:,ev,entf:actlyavted contammants -ft-:Om,«{bec,ommg-,-:a;fnadlolc)g:rcail-whazand.

¢. To help. preclude corrosxon of fuel claddmg ‘and_other: ¢émponents in thes prxmary
systen..

‘Specificstions

a. The reactor shall not be operated above & ‘thermal power~of 5 kilowatts when the
pumfxcatxon system input water temperature. exceeds 60°C.

b.  The reactor shall.not be: operated if the: conductivit ‘j';of ithe, water is greater than 2
mlcromhos/cm for Tess: than .0:5. X1/ ohms-em | resxstance) at the output of the
purification system, averaged over one week.

c. The reactor shall not be -Operated 1f the: conductwlxty of the bulk water is: greatez'-’

than § mi¢romhos/em- (o less than .2.x 105 chms-cm: re s_,xsta_nce)‘ ‘averaged .over 1

13



3.4

35

‘the syste m, In

~of release of radicactive mater

/ are con51stent w1 ~,»t:h_e fu_el vendor‘s e_xgerxencei

Applicability.

This:specification:applies-to:the operation of the facility ventilation system.

kY

bb"g’Cti'v,&e._

' ’Thei:'objec_t‘-iVe is- to.-assure ,tihataﬁt-he:*\;"é'r\‘tf'i-la_t\i’on-fsys't"e“m lvis(:.op‘er'abl_e'.-.

edification

The reactor shall not be operated unless the facxlltyv ventilation systern is operable,
except for period of. time necessar : to test oL permzt ‘minor repair of:

e everit of.a significant; release of axrborne tadioactivity:in the reactor
room;, the. ventllatlon system.ito ‘the. reactor. room shall’be’ secured: via closure dampers
automatlcally by & signal: from the reactor deck air;: partlculate monitor..

Basis.

"Durmg ‘normal operatlon -of “the: ventilation: 'system, the concentration of argon—41 An

unrestricted -areas is: below: the: MPC. Ir ‘the -évent of a clad rupture resulting. in ‘&

- :substantial telease - of airborne: particulatesradioactivity, the veéntilation system shall be
.shut. down, - ‘thereby isoldating the ‘reactor. room automatxcally by sprmg~10aded, posmve
:zseahng dampers. Therefore;: operatlon of ‘the reactor with

'th  the ‘ventilation system -shut
down for short periods-of timeito test or make repairs insures the same degree of control
’Woreover, radxatlon momtors within: the building
lation system. will. give warning of. hlgh levels: of

mdependent -6f ‘thése in ‘the

Mradlatlon that mxght oceur- durmggoperatwn with the ventilation: system ‘secured.

RADIATION-MONITORING SYSTEM AND EFFLUENTS -

3.5.1  MONITORING SYSTEM

Applicability-

This:specification applies to the: furictions and essential ¢omponents of the.area
radlatxon momtormg equlpment and the system for contmuously momtormg

‘ 0peratlons

Objec: ti-v’e‘

The obJectwe is: to :assure: that adequate radiation= momtormg equzpment and
radiation information are ‘available to the operator to assure; safe operation of
the reactor. S

13



‘Spetification

:detector placed ‘near. each exposure OOM plug doo“r is0: that streammg’_
radiation. will be détected, , ,

b. 'Gas Stack. 'Wbmtor ‘The-gas-stack momtor (GS‘VI) will sample andimeasure
the:gaseous:-effluént in the 'building exhaust system. -

c. Air Paticulate: ‘Monitor. The &ir partlculate ‘mionifor (APM) will sample
the jair:above the reactor pool. This unit will be ‘sensitive :to- par: iculate
matter from decayed fission products Alarm ‘of #HiS. unit will cause
elosure of the posxtwe seahng dampers, causing reactor. room. isolation:

d. Table 4 specifies:the:alarm and.readout: system: for:the above monitors;

f A 134

 TABLE 4. LOCATIONS OF RADIATION MONITORING SYSTEMS

Readout

‘Monitor _ (A -.Audtble,-“

Vs szual) o, - ‘Locatxon

ARM
. R1; Regetor. Room; . .Control Room A&V .. .Contro}’Room

R2, Reac¢tor Room - ‘Control Room’ v , -, : Z:C?Z,'Qn;’cindlﬁ"il’éoom-
E3,;,Exp: Room 1.Area Control Room: V.- | ControlRoom.
E6, Exp: Room Z.Area ComtrolRoom’V - :Control'Room
_C_}_SM yv*vi?Ree‘c"ftor .eﬁ:ha“u‘s't : ii(:’}d;iinglz'ﬁ.bom,;,v:' L ControlsRoom .

APM - Reactor room Control ' Room A&V: - ‘Coritrol'Room

automatw closure of - the ventxlatxon system dampers péowdes reactor room iso] atloh
from' the ‘outsideé-environment; in.the. event of . axrborne radloactzwty ‘within the:reactor
room. from fxssxon products decay. ' :

14 .



3.5.2 EEFLUENTS: ARGON-41 DISCHARGE LIMIT

7 ﬁli,éatiiﬁt P

Thzs speclflc on‘ apphes to the concentratxon of argon-41 ‘that ‘may be
‘dxscharged {from }he TRIGA reactor: facxhty. .

: ;fObJectzve -

‘To insure- that.the health gnd safety of the: pubhc are ‘not endangered by the
;:;,‘dlscharge of argon—41 from the TRIGA:reactor faclhty. .

1 ,eclfxcatlon

- An envmonmental rad1&t10n~momtormg program . .shall be mamtamed ‘to

. b-

C G
reached during the year as .a.result of,“_beactor operatxons, “reactor
operations that. generdte and release measurable -quantities of argon-41
shall:be.ceased for the: rremainder of: the. calendar -year..

Basis .

Smce argon-41 does not represent an, uptake o'm 'oaccumulanon problem, ‘only
the dlrect exposure modahty 1s pertment w:-th‘} regard to hmltlng re&ctor

4 ' .appropmate quanuflcatxon of this
.-hmxt/‘;than;maxxmum permxsmble:concentratlon’values of 10°CFR 20.

LIMITATIONS “ON. EXPERIMENTS

’Thxs speclfxcatxon apphes to experlments mstalled m the reactor and-its ;experimental
facilities.

‘Objective.

15



 specifieations

b..

gl capsule fails and releases materials’ tha'

The ffbuovéing.ﬁalim’i\ta_tidn'sf\shau;:gp@11y:-:;:¢"o;.,t:h_é;;’?iEradi@t«iaﬁgdf?, ter }f,,ls‘f(otheff’thanirr-ai'n)"sf

8. ive ”ases or aerosols m*"'y occur,

-1sotope ;
'maxxmum stron Eiun ‘,

¢ Known. explosive:
greater than.: 25 ,he pressure produced in the expenment

9
e exploswe shall ‘have been’ determmed expem-

e. The sum- of the absolute reactxvny worths offi all experzments in the reactor: and in

$3.00° (2: 1%/_\ k/k) T’hxs
mcludes the total potentxal reacti

malfunction, accidental expenfnent :';floodmg"orf vmdmg, and: accxdental removal or
'?msertxon of expenments_ , : T

f. .In calcu!atlons regardmg expenments, the: followmg assumptlons shall be made.

1) If the effluent. exhausts through a filter installation: designed for greatexv
it}lan 99% efflcxency for 0 3 mxcron partxcles, a :,Ieast 10%:of ‘the partlcles
p ;duced ‘can: escape. : ‘

"perfor med to

structure by corrosxon or other» means,~ phys:cal t:
ql : £ The resul’cs of the

h. 4
"damage. g : d- by a: member of
the reactor operatmns staff. o
‘Basis

a. ‘This specxflcatxon is intended to-provide ‘agsurance that alrborne activities in excess
of‘the limits of . Appendlx B of 10 ‘CFR 20 will not be released to: the atmospherf
‘outside the facility-boundary.

16



3:7

c ‘-'I'hxs specxﬁeatlon 15 mtended to prevent damage to,reacto

An ‘the- event-of
he 1od1ne, the

b. ‘The 1.3 eurie limitation on. 1odme—131 through ~135.assures: that
‘ -malfunctzon of 2 3‘fueled experiment’ leading ‘to total release’

- 1heza.rd to staff Jperso el hould‘a. release -occur.

| omponents; resulting:
from. malfunctlon of an experiment involving explosive materials, ‘

d. 'This specification is intended to provxde ‘an-additional safety: factor where damage

: ;;.to the reactor and components 1s possxble ifa, capsule faﬂs

e. The maximum worth of experiments:is hrmted S0’ that™ theu- removal from ‘the cold
critical reactor wxll not result in the reactor achxevmg_a power 1eve1 hi h-:~enough to

5 "intel insuré ‘that the hmlts ‘of 10 CFR 20 Appendix B;
vare not exceeded if ‘an: expenrnent malfunétions. '

g. To assure ‘that operatlon of ‘the reactor with ‘damaged reactor” fuel or.structure is:
‘ ;prevented the relew‘ f--jflsswn products to the env1ronment is hm:ted

ither firmly secured or:
ovement will not cause

SYSTEM MODIFICATIONS

Applicabilit;

This:specification:applies-to-any system related to reactor-safety.

0'51"’ec,‘t'ive

The objective is to: verxfy the proper operation: of any systein modification: related to
reactor:safety.

Sg’ecification‘v

Any addxtzons ot modlflcatxons to SAR: stated systems including ‘the ventllatxon System,
the .core-and’its assacv usu;)port :structure; the pool, coolant syst’em, the: rod drive
mecha ] sm, or -the .reactor- safety- system shall. be made and tested in ;accordance with:
sifications to which the systems: were: orlgmally de31gned and fabricated, or to

:s'be’éi;fﬁi’cfe ns-approved by the Reactor and Radiation ‘Faecilities - Safety Committee. A

system shall not be considered’ operable until-after-it:is: successfully tested..

) Basis

This: specxflcatxon is related to changes in reactor systems: that-could- dxrectly affect the

-safety of the reactor. As long as changes or replacements 1o these-systems continue to

meet. the ‘original desxgn specxflcatmns, ‘they meet the presently ‘accepted opérating
criteria..

17
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3.8

zsxgmﬁcant reductxons in staff’ exposures.

This. spec'f' tlon apphes to: all reactor operatlons that co_uld result in: mgmfxcam, ‘

N personnel; e p-osures.

,Ob'jegti%; .

«'Basis

ore posmons, power .
educe radioactive
cheduhng achieves
A must be-a part of both:
the overall'reactor scheduling and the detailed expenm-ent_plannmg

18



: 40 SURVEILLANCE REQUIREMEN’I‘S“‘L;,"

'F nctxonal

' REACTOR CORE. PARAME ‘,ERs

Applicability

'These specificdtions. apply to the survexllance reqmrements for reactxvxty .eontfol of.

experiments-and systems: affecting reactivity.
Objective

The objective: is: to: measure and wverify the worth; performance‘ -and operability of ‘those:
systems:affecting the: reacnvxty -of the-reactor.

;Sp,_ecrf»xcatxons

a. ‘The reactivity worth of each control rod. and the: shutdown margin shall, ‘be
determined annually but at intervals not to exceed 15 months

b. The reactivity’ worth: of an; experiment shall: be ‘estimated or measured as
appropriate, béfore reactor power operation: with anx .experiment, the first time it is
performed ,

C. The control rods shall be wvisually" mspected for detenora‘cxon annually, not torexceed

A8 months

d. On each :day" that pulse mode operatron of “the’ reactor is' ;planned, a: functional
performance cheék of the transient (pulse) rod system. shall be: performed
Semiannually, dt. intervals. not ‘to exceed 7.5 mont

cylindet and the: assoclated air supply system shan be mspected cleaned and .
lubricated:as: ‘necessary.

e... The core -excess reactivity: sha]l be -measured at the beginning of each day- of
operation: ‘involving: the. movement of :control rods, or prior ‘to each .continuous
operation extendmg more than g.day.

f. ‘The power coefflcent of: reactwrty .at 100 kilowatts .and 1 megawatt will be
‘measured: annually, ratiintervalscnot -to: exceed 15 months

Basis
The reactmty_ worth of: the .control rods is measured to dssure ‘that the required

shutdown niargir available -ahd: to provrde an -aceurate. means for determmmg ‘the
reactmty worths of” experlments mserted in-the core:

Past experience: :with TRIGA teactors: gzves assurance that measurement of the

" ‘redc ivity worth, on:an- annual basis;.is adequate ‘to insure tha “no, sxgmfxcant changes in

the-shutdown .margin: have occurred. . ~ Visual inspection of ‘the ‘control rods: is made to
evaluate corrosion and ‘wear: characterlstlcs caused. by operatwn in: the reactor.
'hecks along ‘with 'perlodlc ‘maintenance. ‘assure repeatable performance
E y ‘measurements: assure. that :core: confxguratxon is ‘the: same, with no
fallen material of resctive value near the core. Knowledge of -power coefficients allow
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4.2

the. operatorto: accurately predlct the: reactmty necessary to. achieve rrequu-eﬁ power
levels. . . .

REACTOR CONTROL AND- SAFETY SYSTEMS

@4 21 '

fREAC OR SAFE’I‘Y SYSTE'VTS

_'REACTOR CONTROL. SYSTEMS

'A:gghcablh.tx

‘These speclflcatxons apply to the: surveillance requxrements for :reactor- control
systems.

’Objeetiv

“The- objective is to verify the-operability of- system components that affect the

safe and’ '‘proper. controlof the reactor.

s :ec‘i&fi‘fcat:ion,_

‘Thescontrol- rod drop:times-shall be measured semxannuauy, biitsat interivals not:

‘to exceed 7.5 months..
Basis

Measurement of the 'scram .time on a sermannual baSlS is.& venflcatxon of the

‘scram system, -and_is :an. mdlcatxon of ‘the capablhty of the control rods ‘to-
perform.properly. ‘ .

b.. . A-Channel. test: of each-of the reactor safety

C. *ffl.ha.,nnelzsc. 1l

. lelcablhty

“Thésé specifications. apply ‘to ithe surveillance -reqiiitements for meagsurements,

tests; and:calibrations of the redctor’ safety systems.

"Oblectw

‘The: objectlve ‘x_s;- to venfy ‘ther, ar
components that are directly related to reactor safety..

i zand operablhty of ‘the systems and’

;Spe'e'ifi;c‘atibns

8. A check-of the .scram function of the: hlgh ~flux safety channels. shall be:
made on:each; day: ithat-the reactoris:to.be. operated.

”"tem channels for: the:
intended ‘mode -of operatlon shall be perform d- - weekly, wheneverv‘
»f’operatlons are: planned ‘ L . ,

ibration-shal wer levelmomtomng channels:
‘annually, &t : A
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4.2.4

. TRIGA system components have: operatmnal proven Te

--operated at the -authorized pow

B&sis

] 1_abxhty Daily. checks:
insure:accurate scram functions.. Weekly-channelitesting is sufficient to insure

‘the ‘detection of possible chanfiel drift or othe_r_ possible deterioration of

ing charactenstlcs. “The. channel chee vill::assure that: the safety

. ?systeni"channel scrams gre operable on a: daxly basis or prxor to an extended run.

The power level channel calibra on' w111 assure that the: reactor is to be

/FUEL TEMPERATURE

'These Spec1f1catxons apply to the! surveulance requu‘ements for ‘the safety
channels ‘medsuring the fuel temperature.

’Ob‘ectwe’

: To insute. operablhtv of the fuel’ temperature—measurmg channels.:

-

-

Specifi ;‘caﬁtl'o’n"s‘

8.. -A«check of the'fuel’ temperature scrams: shall"be‘made-on each:day that;the
reactor 1s operated

b. A cahbrat:on of the fuel temperature—measurmg channel 'shall be. made'
‘annually, at intervals:not to exceed 15 months.

c. A weekly channel test shall be performedion fuel temperature-measuring’
.channels;: whenever operations are planned:

d. If a reactor seram caused by hlgh fuel element “temperature-oceurs, an
evaluatlon ‘shell be ¢onducted ‘to détermine whether ‘the fuel element
.\«temperature actually exceeded the safety hm:t. :

» Baszs

Operational expemence ‘with-the TRIGA system ‘assures;that ‘the thermocouple
measurements hav. 1 St cxently reliable as an mdlcator of: fuel ‘tempera-

‘ture with proven rehabzhty The: weekly channel test assures-operability and
.mdxcatlon of. fuel temperature The daﬂy scram check assures. seram -

EACILITY INTERLOCK SYSTEM

l’1on apphes to the survetllance vequxrements that insure the

:.;integrxtyv of the. facility mterlock system.

"O.b},ectwe.

To insure performarnce and-operability of the facility interlock system.
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4.2.5

Ap

‘measured for:length and:bow.4
of iinsertion greater: than.$2:00.or" annually {not-to exceed 15: months), whlchever

The hmlt of transverse bend has been 'hown
’dxsassembhng ‘the core:. -Analysis of th m

SS‘p,‘eolfffi,cfiii'onf o o

Functlonal checks shall be made annually, but not ‘to -exceed 15 months, t

»msure the followmg : .

ai: W!th the lead sh1e1d doors open, n’e’it’h’er exposure‘ room plug door ‘can be.
'electncally opened

b. The core dolly cannot be moved into? posmon 2! with the:lead: shxeld doorsv
closed:

e.. The warning+horn;shallisound in: ‘the” exposure fooinsbefore. opemng the lead“_
* shield- door,. which: allows ‘the ‘core ito ‘move: to that | ‘exposure room unless
cleared: by two: licensed: operators.
:B;asns:

These. functional .¢heéks will verify operatron*"f" the 1nt ‘tlock system. Exper:-"
encesat:AFRRIindicates:that: this” is adequateftozsmsure operablhty :

,R’EW@TOR FUEL ELEMENTS

licability - -

‘This specification .applies to the survelllance requu‘ements for the fuel
elements.

Objective.

The-objective:is-toiverify the integrity sf thé fuel-element ¢ladding.

‘Specifications

All' the. .fuel: elements: ;Sharl_l‘:»"b"“"'”"‘ r-‘demage or detenoratlon, :and

intervals sepa'\rated by not: more:than.500 pulses

OCCUES ﬁrst

B

- :Basis

The ‘frequency- of mspec’non and measurement is:based on thé: paraieters:most
likely: to affect. the fuel claddmv of a.pulse: reactor; ‘«and ‘the -utilization: fuel
elemenfs whose characteristics are. well known.

"tu in. no- difficulty in
- from: touching: fuel
in; .damage;to:the: fuel

elements shows- that there wxll be no ho

ots that resul
(caused by this* touchmg) S

A““Z"2';



4.3

4.4

 Applicability

- The objective; is ito assure/ the:. mtegrxty of the ‘water ‘purifit

COOLANT 'SYSTEMS,

This: specification applies to the:surveillance: requlrements for momtormg the pool water.
and‘the water-conditioning system:

Objective

tion: system, thus
maintaining: the punty of the: reactor pool water;, ehmmatlng possible: adiation hazards
from: actwated impurities dn ‘the water system, and limiting ‘the potentxal corrosion of:
fuel claddmg and:other components in“the primary. ‘water system.

Specifications .

.

.8. The pool water temperature, as measured. near: the mput to- the water punflcatlon

system, shall’be measured- daxly, whenever.operations: are; planned

b. The conductmty of the water at’ the output of ‘the. purification isystem: shall be
measured weéekly, whenever operatlons are planned. R

-Ba‘sxs

Based' on experlence, ‘at. \these intervals. prov1des€*acceptable survelllance of limits: that

assure -that .fuel -clad -corrosion and neutron activation .of : dlssolved ‘materials w111 not
oceur:

VENTILATION. SYSTEM

‘Applicability

Th‘is:.;'sp"eéi“ﬁi’t:a:t‘i'cinf;’appiies to'the facility ventilation system isolation..

‘Objeetive

The objéctive. is ito ‘assure: the p
the release’6f" radloactlve mater :

per operation -of the ventilation system in controlling-
into the. unrestrlcted en ‘_qnmen,t,m

Specification

‘The operatmg mechamsm ‘of ithe: posxtwe seahng dampers in. the reactor room ventilation
'system shall be. verified to:be; ‘operable and visually: inspected at Teast: monthly.

Baszs-

Experience. accumulated over years of operatxon hias demonstrated-that :the tests of the.

ventilation.system of-a monthly basis: are -sufficient. to. assure proper operation of the
‘System and.control of thie relegse.of radidactive: material.
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£Bas'i‘s- .

RADIATION-MONITORING SYSTEM § S ‘

Applicability ' | o

< “This >spec1f1catlon apphes to sutveillande requu'ements forithe: area radxatxon—momtormg
‘equipmentand the air particulate:monitoring systein. -

Objective.

‘The’ objective ‘s '
“verify: the appropnate alarm

- the-radigtion-motitoring equipmentis operating andto

"‘Sg'eci'f ication

The-area. radiation- momtormg system and the air: partlculate momtormgnrsystem shall be
ichanne]’ tested quarterly, ‘but at intervals-not to.exceed 4 ‘months. They shall-be verified

‘to be - operable by & channel eheck: daily ‘when reactor is ine operatlon, .and :shall be.
calibrated: annually, not-to.exceed 15 months; ’ ; .

L%

:‘Expemence has shown that quarterly venflcatlon of area radlatxon-—monietormg and air-

24
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. 5.0 DESIGN' FEATURES.

5.1

5.2

SITE AND PACILITY' DESCRIPTION

4o

the-env Eonment The

‘This specification dpplies-to the buildingithat Houses the reactor.
‘The:objective:is to festriet.the:amount of radioactivity released intoithe:environment.

‘Specifications

4, The reactor Building; as a structurany mdependent buxldmg in-the AFRRI: ‘complex;

The effluent from the: reactor

ilat . st :gbsolute 11‘£ers to ‘a stack: havmg a
minimum elevation: that:,ls':18:ffeet* above the roof*elevel,of the-highest building’in the
AFRRI complex.

,shall have i-1ts OWn »ventllatlon svstem branch

3

b. The reactor roo'm»«Sﬁall* contain-a minimum-free volu‘meéOf‘---r:Z;Z:,-O0.0'vc’ﬂb‘ic:‘feet,

‘The: ifventxlatma‘ syste' it dudts to the reactor\ roo"

shall’ be equ1pped ‘With pomtwe‘,»

;:Ba's is

The facxhty is.designed so that-the: ventilation system wﬂl ‘normally:.maintain.-a negative

pressure with respect:-to: the: atmosphere, so-that there: will:be.no. uncontrolled: leakage to
ree. air volume within the reactor: ‘buildingis: .confined ‘when-there-
i n-of ‘the ventilation system. Building- constructlon and -gaske ts:
around doorways help restrict-leakage of-air/into or out.of. reactor-room; The:stack.
hexght insures an:adequate dilution’ of effluentsuwell above { und level. The separate
ventildtion: system. branch\msures a dedicated air. flow:system for reactor effluents.

REACTOR CORE_ AND FUEL

521 REACTOR FUEL

Applicability
These specifications applyto theifuel elements-iised'in the reactor core.

Objective "

The ob;ectxves are to (1) assure that the: fuel ‘elements: ;are: ‘designied and’
fabricated in such a manner ‘s to permit their use with & hxgh degree of

‘ 25



in the Safety Analysxs Report.‘ S

:A max1mum uramum content o] 9v\we1ght percent» in & standard TRIGA element

4claddmg

a. The regctor core shall consxst of: standa

frehabahty with respectv to the:r physzcal and” nuclear characterlstlcs, :and (2)

sure that: the fuel e

: :used m the core ‘are s ' ntlany those analyzed

fSpeclflcatlons

The mdlvxdual nomrradxated standard TRIGA fuel” elements ‘shall have “the
followmg characterlstxcs

‘g, ~Uranium :contents Max1mum ‘of 9i0- weight percent enrxched to less ‘than

20% ‘uranium=235.

b, Hydrogen—to-zwcomum atom ratlo (m the Zer) Nommal 1.7 H-atomsito
‘1.0 Zr atorms with.a range between 1.6 and 1.7.. *

c‘ .
g purpose of compensating | for fuel
o / ty an integral part of the
manufactured fuel’ ele_\,,“ s, -
.,‘Baszs |

mm‘ ratio of 1.7 will produce P
the rupture strength of t!‘ :

mammum pressure thhm th

‘REACTOR CORE

ion of fuel and in=core experiments.

ements’ and expemments

The objective is' to restrict the’ arrangement of fuel e

50 as to provide-assurance that excessive power densztzeé w111 not be produced

&

‘Specifications

RIGA reactor-fuel elements in’
o: thermocouple mstrumentedi

& close: packed ‘array and & ‘minimum. of i
.ﬁfTRIGA reac;,or fuel elements ‘

b, There: shall be four smale core: posmons occupled by the ‘three standardi{

,ccntrol rods and transxent rod, & ‘Aeutron: start-up source with holder, and:
. posxtlons for possxbie in=core. expemments :
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523 -

e Fuel ‘elements: mdxcatm

_AD Ahcabxhtv

='~%"®b'ect1” e:;$- -

¢; Thé.core!shall: be cooled by natural convectxon water ﬂow.

N In-core expenments shall not be placed m ad;acent fuel pos:tlons ‘of the' B+ =

ring and/or C-ring;

“elongation: greatersthan 0.1 )0:inch, & lateral.
‘bendmg -greater: than ..0625 inch, ‘or si ible damage shall. be.
considered damaged -and:shall not'be used in: the' reactor core.

Basis

:Standard. TRIGA cores have been in use for years,.and their safe.operational
.eharacteristics ‘are well .documented.. Expemence with. TRIGA. reactors has
-shown‘lthat fuel elemen bowmg that could result in: touchmg has occurred

rcoolant ﬁow. :

T‘@NTR@L RODS

‘-'I?hes e's p‘,ecilf ications apply to the: c,o’n_"tr,o'lfﬂ rods used in the reactor core..

“The . obj ctlve lb to gssure: that the:control:-rodssare- de51gned 1o pemut their use:
‘with' a- mgh degree of rehablhty wzth respect to ‘their physical and . nuclear
-charactemstlcs. e S

Sp ec ificati o'ns

&, The standard control rods shall have seram capablhty, and shall eontain

'borai,ed graphzte, B4C powder; or boron and its compounds:in solid form:as:
-apoison in aluminum or: stamless~—steel cladding.. These rods ‘may" ‘have-an
aluminum or-air follower, »

b. “The ‘transient control rod shall have 'seram’ capablhtv, ‘and’ shall contam‘c’\

borated graphxte, B4C: powder, or boron and its compounds in solid form &s’
-a-poison-in: aluminum or stainless-Steel: cladding.. This<rod mayincorporate
8N alummum, poxson, or gir follower.

‘Basis

"The poxson re un'ements for ?the;_‘controi rods are satls'xfled by using neutron-

compounds These:_;

'orn the pool watér envxronment Scram capabxlmes are provxdedf
d: nsertlon of the ‘control rods, ‘which.is. the . primary operatxonal safety
. The transient ‘control rod is de51gned for'use’in a: pulsmg}
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5.3

Jshow that i

'5SPECIAL NUCLEAR MATERIAL STORAGE

:Agghcablhtz

“This: spec1f1catlon -applies to ‘the:storage of reactor : fuel at times when:it is not in: the:
reactor core.

Objective

The objective-is to:assure that stored: fuel w111 not: become crmcal -ahd will not: reach an:

-unsafe-temperature.

S ecification;

All fuel elements,not in.the: :reactor. ;coreishall: be stored* and -handled in:gccordance with:
apphcable regulations, Irradiated: uel elements-and. fueled devices: shall be stored in-an
array that will permlt sufficient natural convective coohng by water or air, so- that the‘%
fuel element or: fueled device temperature: will not.exceed design v' Vues. Storage: shall
be such. that- groups of: stored fuel elements w111 remaln subcnt cal unders all condltlons of
moderation. N

e

Basis

“The hmlts 1mposed by thxs specnf:cation are conservatwe, and assure safe storagé and
handling. Experience . shows ‘that approxxmately 67 fuel. -elements ‘are req_uxred of the

design used at AFRRI, in a closely packed array to achleve crltlcahtv
1. e fail

the‘ rrié.ss would be less than. that requxred for! ’

'crlt:cahty ' 'Therefore,l under normal storage condltmns, criticality - cannot be reached. |

28



| .:ee:._z.ir

'lrements,

to the: Dxrector, AFRRL

ure: -Orgamzation changes may occur, based on:
and they w1u be depxcted m mternal -documents.:

vControl Cham, dn whxch the Reactor Facxh ,_”Dxrector ‘has du-ect responsxblhty’

Chmrman,
Radiation
Safety

) ;Depgrtm,ént i

-
T AGVISOry. .

Director, KFRRI

_Administr

ati,v,\e\ ?Operauon,
i . Reactor .k Radiation
Facllity Safety Com mittee:

- - —

Advisory:

hief; Radiation -
rees Division ., - .-

B e i o i 53 e

Resctor Operations Supervisor {1 -

rsonnel’ {or \ia.nagement and Operanon of the AFRRIRéactor Fac:llty

vhe"«D:rector,_ oF: mezters of: safety

29
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6.1.3

6.1.3:1

6.1.3.2

RESPONSIBILITY |

‘The: Dlrector, AFRRI, shan ‘have: responszblhty fc
Reactor Faeility Director (RFD shall be res
-operation: of the Reactor Facility and fo
:procedures, expemment authonzatlons, -and, m?
-absence ‘of: the Reacétor Facility Direetor;. t
shall: dxscharge»these résponsibilities.

_ :JSTA?F'F»I‘N:'G

erelecnon of %Personnel

a.

Readtor Facility Director (Reactor Branch Cmef)

eXp&
‘USNRC Senior
1 year: before ‘appointment to;this posmon.

At-the timesof appomtment ‘to this: posxtlon, the ROS

At the-time of .appointment to this posxti’on, the Reactor Facility" DlrECtoi‘
shall have. 6 or more years of :nuclear experience. Higher -¢éducation:in &
scientific or nuclear engineering. field may fulfill up to 4 years of

nece on & one—for-one ‘basis. The Faclhty Director must have held &
eactor: Operator hcense on the. AFRRI: reactor for at least

‘Reactor Opex‘:a‘tidnsfSUpervisor"f’:(ZROS)

ishall’have had’3: years

nuclear experlence. ngher educatxon in & science or nuclear :engineering

up 10 2 years of" .éxperience on a one—for-one basis. The
Senior Reactor :Operator: license :on the!

AFRREreactor: ,or at least 'l_q;year;before the: appomtment to-this: posmon.

Reactor Operators/Senior. Reactor: ®perrators‘

At the time of appomtment to: this: posmon an.individual shall have'a hzgh
school dlploma o equwalent -and: shall possess the appropmate USNRC

hcense.

Addxtlonal ‘staff as requu'ed for: support. and traxnmg. At the-time -of
appomtment

he.reactor staff, an mdmdual shall possess: a high school

diploma-or: equwalent

Operations.

8.

1..

2.

.-5‘3{

- Minimum staff when the reactor is:not secured shall include:.

A licensed. Semor Reactor Operator (SRO) on: call but not- necessamly

on 51te

Radiation control technician on.call

At least one hcensed Reactor: . Operator (RO) or Senior Reector
Operator (SRO) present inthe control toorm
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6.2

4, " An "’“‘her person “within” the AFRRI complex who xs able to carry out

‘ feMamtenance actwmes hat cor
“be accomphshed under:

1. Management personnel‘(Reactor Facility Director; AFRRI Director)

2. 'Radiation:safety-personnel (Head, Rediation Safety Dept)

3. Other operations-personnel (Reactor ‘Staff, ROS).

. iTRAéIN:Iﬁ,G::;O«.E 'PERSONNEL

A trammg and retramxng program wxll be mamtamed to msure adequate Tevels:

REVIEW .AND AUDIT -;T,HE REACTOR ‘AND, RADIATI@N FACILITY SAFETY:

COMMITTEE (RRFSC)

{6_.2”;1

» :6,72‘.’1"-11

COMPOSITION' AND_:QUALIEICATIONS

Com ';osmon

8.

b.

Regular: RRFSC Members( Permanent"\/lembers)
(1) -The following:shall:be:members:of the:RRFSC:
- (a): Chau'man, Radmt:on Safety Department, AFRRI,
(b). Reactor. Facllxty Director, AFRRI

(2) “The fouowmg ‘shall be appomted to. the RRFSC ‘by. the: Dlrector,,
;AFRRI'

{(a) Chau'mana 1R appomted 'by-the. AFRRI Directoraté.-

(b) One to three; non—AFRRI ‘membets who_are knowledgeable: in fields;
rela . ‘ y. At 1east one shall be a Reactor
;_‘ealth :Physxcs Speclahst

Spec‘idlzﬁ:f'iil?»?ES{;C?%MQmbens‘f=::"(eﬂ?emponary« Members).

(1) Other knowledgeable persons ‘to serve as alternates in -item a(2)(b)
_above s’ appomted by the AFRRI Dlrector

(2) 'Votmg ad hoc members, invited by the Dxrector ‘of -AFRRI, to assist.in

review of & partlcular problem

- 31



6.2:3.2

'\6'.‘2:0‘3,:- 3

T B.2:344

6:2.3.5.

the Dw\ector',‘,
.>afety ‘matters. concermng

, Mee‘t’ina Frequency.

c. . Nonvoting:members.as:invited by the Chairman, RRFSC:

A T

&

The minimurm quahfl' tions for: 4: person. on-the, RRESC shall be: & years ois
/ in: ific. field represented A

baccalaureate degree:may Culfill: : _xpen nee.

FUNCTI@N . AND: AUTHORITY .

Function

: acxhty Safety Commlttee is-directly “responsmle to
is committee shall review -all radlologxcal ‘health and
he reactor and 'its: ‘associated- equzpment the
structural reactor facahty, and.those’ items listed in Section 6.2:4.

Au-thontz.

The RRFSC shall.repoft to the Dlrector, 'AF'- RI‘j “and hall: advise ‘the, Reactor

Facmty Director:in those areas of: respon51b1 ity-specified:in Section6,2.4+

_CH'A'R;TBR_ AND.. ‘RULES

A Al’t‘emat,es

Alternate members. may be .appointed. in writing. by-the RRESE Chairman to

;Serve:on;a. temporary ‘basis: No.more than two alternates shall part1c1pate ona

voting: baszs in: RRFSC actmtxes at any;one time.

v
A

:The RRFSC OF. & subcommlttee ‘thereof: shall meet at least four tlmes a
‘calendar yesr. The full RRFSC ishall meét at: least: semx—annuany '

-Quorum

A quorumz}.of 4th¢ RRFSC for rewew:.shall con51st of. the Chairman (or des1g'nated

'-ternate members) one: of which must: ‘be

8 non-AFRRI inember' A. majorlty of those present shall be regular members.

 Voting R-ules_{

f,fﬁEach regular RRFSC ‘member shall h&ve one vote. Eath special - dppointed
‘member shall have one vote. The: majonty is: 51%: or more-of: the regular and

special members:present:and voting:.

Nﬁnut’ es

Mmutes of the. prewous meeting shan be avallable to: regular members - at least
1 week before-a; regularischeduled meetmg

=32



b.
Co

d.

e.

8.2.5:

‘provisions - of Section 50.59 of " y1015 CER Part 50, to verlfy that such actxons

L.,unrewewed 58 -,ety'ques’txon as: defmed ing Sectlon 5.

TheRRFscshanrewew L S U

:;Safety*-*evaluatlons for- (1) c_hanges to: procedures, equipment, of systems

did:noticonstitute &nh-unreviewed: safety” quesnon

5970f l.w”‘c"F"R Part 50.

Propesed changes; in - technical spec1f|catlons, the; Safety- Analysis: Report

.‘or’other: license conditions..

Violations of. apphcable statutes, ‘codes, regulations, orders, techmcal,
specxflcatxons, license.requirements; -or of internal procedures:or instrue-.
tions havmg nuclear safety significance.

-»\Slg'mfxcant variations froi ‘nocmal and expected performance of facility
:equxpment ‘that might-affect nuclear: safety

Events‘that have been pepopted.‘.\to.-the;NR,Ct.

‘Audit reports: of thereactor facility operations.

-may be: performed by one ‘indi
‘audits:shall exa

hall .be submltted to the AFRRI Dwector. Audits
sv1dual who need not: be an"RRFSC member. These
mine. he: operatmg records and- the eoncluctu of-operations; -and

shall’ encompass::’t ¢ fol owing:-

a.

e,

Performance, tremmg, .and quahflcat)ons of the reactor: faexhty operations:

-.staf f.

_~;Resu1ts of: alli ‘actions taken to: ‘eorrect: deficiencies. occurrmg in facxhty"
i,:equzpment structures, systems, or methods of operation that affect: safety

'Facrh_ty em’er_:»_g.encygcg_lan ands‘rmpl'em entx_n_g;ggnocedures.

Facility security;plan and implementing procedures.

. 33



6:3

g. Resdctor ‘Faof ity ALARA ‘Prografi. “Thi

£, Anyother-ares o iFacuhty operatnons cons:dered approprlate by the RRFSC .

or:the Dlrector/AFRRI

gram ‘may be a-.-s,ectfiomn,\:df":fhe
tot&LAFR RIprogram.: ) ‘

PROCEDURES
6.3:1
' 2tor’ and diation Facxhty Safety
: be adequate 1o assure §safe
e use of mdependent 1udgment‘
d. “Conduct of . madlatwns and expenments ‘fthat ‘could affeet the operatmn
fand safety .of the reactor.
b. Reactor<staff-tr’ammg‘*prog'r’a‘m
C. f'Survelnance, testmg, -and cahbrat:on of mstruments, components; -and
“isystems’ mvolvzng nuclear- safety
d. -Personneliradiation protection cqnsm,t:ent -with.10-CFR.20..
e. ‘Impleméntation-of required: plans suchi-as the ‘Security. Plan and Emergency
‘Plan. /
f. Reactor core loading and ,u.nllqadihgi-» g‘”
g. Checkout startup,. standard- operatxons, and securmo' facxhty
6.3.2
REVIEW _AND’
a. 'R,e__@cftqt Fgaciilli\-t%y"Dii'izec.to'v',;Re&ét;orf;i?rian;éh/
b. -Radiation Safety Department
e. Reactor -anai‘:?ﬁaaiatii*ohr Facility Safety Cotﬁ m ittee (RRFSE)
'8,4.2 Prior to its performarice, -an ‘experiment, shall be ‘included; under one- of the:

followmg types of authorizations:

a. Speeial ‘Rieaétor. Authonzatlon for new expenments or expemments not.
mcluded in & Routine Reactor” Authonzatxon ‘These ‘éxperiménts-shall be\.l

§
[
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EE

'.performed under the: dlrect ‘super.vision:of ‘the: Reactor Facility Director or
. m;desxgnee. -

experzments safely: performed ‘at least
be performed at the dwcretlon of the

C:
—’checké 'mamtenance, operator “‘trammg, tours, testmg to verrfy reector
: . ;outputs, and; other- reactor ‘testing procedures. This shall: constitute &
; 1 ithorization.. These: operations: ‘may be performed ‘under the
: :aumorzzatlon ‘of - the ‘Reactor Facility Director or Reactor Operations
>Supervxsor
6:4.3 'Substantlve (reactxvxty worth of more than #$0. ?5) xchanges to prevxouslyf--

~ 6:5 REQUIRED ACTIONS.

6:5.1  ACTIONS TO BE TAKEN .IN .CASE OF SAFETY LIMIT VIOLATION
"~ @, ‘The reactor shall be shut down: immediately, and'reactor operation shall
-not'berresumed. w1thou’t authorization by the NRC.

b. “The: safety hrmt v1olat10n shallib, ireported: to the:Director of NRC Region
I, Office of Inspectlon .and Enforcement (or de51gnate) ‘the Dlrector,
-AFRRI-and:-the.RRESC not later, thanthe next workmg day..

A Safety L1m1t Violation: Report :shall be- prepaced: This: report.shall be-
' , 2 e : escribe: (1) applicable circumstances

; he- vxolatlon on faclhty components, . .
/ nd: ).'=correct1ve ‘action taken to prevent or reduce
-of recurrence.

d:. "I‘he Safety L1m1t Vtolatlon Report shall ‘De submltted ‘to NRC the
'Dlrector AFRRI ‘and-the RRESC within 14 days. ‘of the violation:

'consequences, ;‘:
reported to the

} pblemen’cal reports mey hbe requrred 1o fully descrlbe
heoccurrences, .

catior With Written. Followup. = The types of events: listed
1;be-reported as-soon as possible by telephone:and. confirmed by

below: shal
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8.6

_REP@RTS

“(2)’?"“7Errors dlscovered ih’ ‘the transxent

pol |
ircumstances precedmg the.~
“facxllty, and status of correctxve action.’ The:

- methods used- for' such ‘anslyses: .
Report; or in“the“bases for the Techn
could have permltted reactor operat,,v

revent operatxon in a
ceident analyses in-the
,‘1'» Speclflcatl‘ons bases, or: d1scovery
, ifically-consideredin the Safety
Analysis Report ‘or Techmcal ‘Specxf ations that ‘require remedial
action or correctwe ‘measures toiprevent he:existence.or developrnent
of an. unsafe condmon

In: addltlon torthe apphc&ble reportmg requu‘ements fof Tltle 10 of the: Code of Fede a.,
Regulations, the following reports shall be. submitted to: the Director of the: appropm te
NRC: Regwnal Office: unless otherwxse;:‘w_ o _

6:6:1 OPERATING REPORTS

a_ R

f-s an operatmg hcense, (2)’
”planned 1nc_rease m power level ;-

eport an ~sha11, m general, mclude -2

'fdescrlptlon ‘of the measured values “of 'the operating: condltxons or.
-:characterlstlcs obt_amed durmg ‘the test progra'm and a-?compan

fStartup Reports shall be submlttedﬁ”thhm (1) 90: days follewmg completion
~of the startup test program, . ) 5

‘ \_ouowmg resum ptlon or

commencement “of power operat months’ fonowmg imtxal

’cmtxcahty, ‘whichever-is earliest. " If- the;aStartup‘fReport does not coverall
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b..

P K YN

u.h‘ave been completed

- (B) -:A ssummary. of ‘the safety evaluatzon made for edch change, test;-or’

submltted at’a'leest every‘e«3 nonths runtxl' all ‘three events;

Routme operatmg reports covering- the opera-
tlon of the ‘u, t durm the o) wous ca lendar year shall be submltted prlor'

) a}‘,‘lo may’be mvolved. References in the annual operatlngir
report.-to prekusly submitted reports shall. be clear.

Each:annual operating:report:shall i‘n’c‘lud'e-

(%t)' ‘Abrief narratlve summary of

( ) Changes in: facxhty design, performance-characteristics, and oper-
. - ating: procedurés related to resdetor: safety, that occurred during:
thé: reportmg period:

- {B): Results of survelnance test and inspections:

(2 A tabulatlon showing ‘the energy' generated by the reactor on a

monthly besis; theﬂcumul tive:total'energy-since’ initial ~r1t1cahty, and'
the; number of pulses greater~than $2:00. .

(3). Lxst of the unscheduled ‘shutdowns, mcludmg the. reasons and the
correctwe acnon taken, 1f ‘applicable’ :

(4): Discussion of the. major-safety-related: correctxve maintenance: per-
formed: during=the period, mcludmg the effects (1f any) on- the: safé.
operation of the: reactor, and-the: reasons: for the corréctive mainte-:
nance: requxred

(5) -A:bnef’:desc:‘.xpndn of

’(a) Eseh ch'vnge ‘to the faeility to the extent that it changes a
descriptioniof the facilityin the Safety Analysis.Report

{b):Changes: to- the procedures as:.described in. the Safety Analysis
"Réport

(¢) Any new expenments or tests performed durmg‘ the: reporting:
perxod that -are not: encompassed 1n ‘the’ Safetv A.nalysxs Report.

experlment ‘noy subm}tted for Commission approval purs
Section 50.59 of 10 CER Part 50, “The: summary;:shall clearly show 'the
réason leadmg to: the coneclusions: that no unréviewed" safety question:
existed -and’ that . no- change “to t;he Techmv &l Specxflcatlons ‘Was:
required.
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. de he pomt of such release r
scharge. If'(the es mated average. elease a

s less: than 25% of the. concentratlon allowedw
effect is: suffxment :

. (i) B he:reporting period’

Radzoactw

~Tota1 radxoacthty released (m curxes)

MPC used and 1sotop1c composxtxon if greater than 3.x 1076

: mlcrocumes/ml for-fission and: ‘activation® products

Total radloactxvuy (in: cunes), rreleased by:: nuelide: -during the
reportxng penod; based on. representatxve isotopic-analysis

. Average concentr "at point of release (in microcuries/ce)
during-the. reportmg;p riod

Lit), Total volume: (my gallons):of reffluent water (mcludmg dﬂuent)
‘ .durmg periods: of release

f:(b) Gaseous Waste. (summanzed on a quarterly basis)

Redmactmty d1scharged durmg kthe reporting perlod (m cunes) for'
Argon—41 . :
& Partlculate with. half—hves :greater: than 8: days

(e Sohd Waste (Sum merlzed ona: quarterly basis)

Total cubic feet of 3. to 83 ‘material in- solid form. disposed of under
R-84. ‘ o

" (8) A description of the results of any environmental radiological 'sui-:ve“yé
: _ﬁperformed outside the. facxhty '

(8) A list of exposures ‘greater:tha 25% of the allowed value (10CFR: 20)
_ received: by regetor personnel:or-visitors:to the resctor fecxhty

6.7 RECORDS

‘67,1 RECORDS TO BE RETAINED FOR A PERIOD OF AT LEAST 5 YEARS
OR _AS REQUIRED BY 10 CFR REGULATIONS

- i Operatmg logs or. data thet shall ldentlfy

o (1) j‘Completlon of pre-startup checkou b startup, power changes, and. shiut=
- down-of the reactor L .
(2) Installation or removal of fuel elements, control rods, or experiments’
. that could affect core reac‘awty

38



1.

te_mgora;y _changjgs \.t,o bypass rehact,or safety c,,xg_cmtry

(4)

Rod-worth measurements v'a.rid@::dthefr'reaeti.vity megsurements

Princ¢ipal maintenarce 6perations

Reportable occurrences

Surveillance: activities required by Technical Specifications

Facilitysradigtion and eontamination Surveys

Experiments performed-with the reactor.

THi§ requirement may be'satisfied by the normal.operations.log-bodk:plus:

(1)

(2

Records-of radioactive material transferred from the Reactor Facility:
as required-by license:

"Re”c'ond‘si:nequir,edQ‘b._y the RRFSC for the.performance of new:or special
‘experiments b

‘Changes-to-operating:-procedures
Fuel . inventories and fuel transfers.

‘Records-of, transient or ‘operational cycles.for those components designed
for-limited number of ‘transients or cyecles

Re‘c'ords*'of training and qualification for members of the facility staff"

‘Records' of reviews: performed for- changes ‘made to procedures or -equip-
nent, or reviewsiof ‘tests and experiments pursuant to Sectlon 50.59-of 10
CFR Part 50

Records:of 'meetmgs of the RRFSC

RECORDS TO' -:B‘Eif RE’I‘AINED FOR'AT LEAST ONE COMPLETE

}‘TR AINING CYCLE

‘Be.

b.

Training exams

Requalification records

RECORDS ‘TO ‘BE RETAINED EOR THE LIFE OF THE FACILITY

.a.

b.

Geseous and liquid-radioactive. effluents released to the environs

Appropriaté off-site environmental monitoring surveys

Radiation exposures for:all personnel

Updated as-built drawings of the facility.
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