AMENDMENT # 17 TO THE TECHNICAL SPECIFICATIONS

FACILITY LICENSE NO. R-84

FOR THE
AFRRI TRIGA MARK F REACTCR
DOCRET NO. 50 - 170

These Technicai Specifications have been modified to inccrporate guidance from NRC
Regulatory Guide l.l€ and salient features of Texas A & M University Technical Specifications
{or their TRIGA Doecket Ne. 50 - 128, License No. R - 23.
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Included in this document are the Technical Spevifications and the "Bases” f{or the Technical

Specifications.

These bases, which provice the technical support for the individual technical

specifications, are incluced for information purposes cnly. They are not part of the Technical
soecifications, and they do not constitute limitations or recuirements to which the licensee must
achere. Reference NRC Regulatory Guide 1.16 and ANSI N378-1974.

1.0 DEFINITIONS

REACTOR OPERATING CONDITIONS

11

L2

1.3

1.5

REACTOR SHUTDOWN

The reactor is shut doewn when the resctor 15 suberitical by at least one ccllar
of reactivity.

REACTOR SECURED

The reactor is secured wnen all the {ollowing ccncuitions are satisfied:
3.  The reactor is shut down,

9. The conscie <2y switeh is in the "off" position and the key is removed
{rom the conscle and under the control of a licensed cperator or stored in
1 locked storage area, and

¢e. No work is in pregress invelving in-core f{uel handling cr refueiing
cperztions, maintenance of the regcter or its contrcl mechanisms, or
inserticn or withdrawal of in-ccre 2xperiments, unless sufficient fuel is
removed to insure a $§i.00 shutdown margin with the most reactive control
rod removed.

REACTOR OPERATION

Reactor operation s any cendition wherein the reactor is not secured,

COLD CRITICAL

The reactor is in the cecld critical condition when it is eritical at a power level
less than 100 watts.

STEADY STATE MODE

Operaticn in the steady state mode shall mean steady state operaticn of the
reactor either by manual operation sf the centrol rods or by automatic
cperation of one control rod (servo contrel) at power levels up to | MW, utilizing
the serams in Table [ and the interlocks in Table II.



1.3

PULSE MODE

Oper-tion in the pulse mode shall mean that the reactor is intentionaily piaced
on a prompt critical excursion by making a step insertion of reactivity above
eritical with the transient rod, utilizing the scrams in Table [ and the interiocks
in Table .

SHUTDOWN MARCIN

Shutdown margin shall mean the minimum shutdowr reactivity necessary to
provide confidence *hat the reactor can be made suberitical by means of the
control and safety systems, starting from any permissible operating conditions
and that the reactor will remain suberitical without further ocperator action.

ABNORMAL OCCURRENCE

An "Abnormal Qccurrence” is defined for the purccses of the reporting require-
ments of Secticn 208 of the Energy Reorganization Act of 1974 (P.L. 33-438) as
an unscheculed incident or event which the Nuclear Regulatory Commission
determines is significant from the standpoint of public health or safety.

REPORTABLE OCCURENCE

A regortabie occurrence is any of the foilowing which cecurs during reacter

cperation: 1

a. Operaticn with any safety system setting less conservative than specified
in Section 2.2, Limiting Safety System Settings;

5. QOperaticn in viciaticn of a Limiting Condition {or Cperation;

e, Failure of a required resctor or experiment safety svstem comgonent
which could render the system incapable of performing its intended safety
3 .
function;

d. Any unanticipated or unceontroiled change in reictivity greater than cne
dollar;

e. An observed inacequacy in the .mplementation of 2ither administrative or
procedural controls such that the inadequac ~ould have caused the
existence or develupment of a condition which ~ould result in operation of
the reactor ocutside the specified safety limits; or

L. Release of fission products from a {uel element.

ta
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EXPERIMENT

Experiment shail mean (a) any apparatus, levice, or material which is not a
normal part of the core or experimental facilities, but whieh is inserted in these
facilities or is in line with a beam of radiation originating {rom the reactor
core; or (b) any operation designed to measure reactor Sarameters or
characteristics.

EXPERIMENTAL FACILITIES

The exposure facilities associated with the AFRRI-TRICA reactor shall Se:
a. Exposure Room #1

5. Exposure Room #2

¢. Pneumatic Transfer System

d. Reactor Pcol

8. Portable Beam Tube

STANDARD CONTROL ROD

A standard control tod is a control rod having an electo-mechanical drive and
seram capabilities. It is withcrawn by an electromagnet/armature system.

TRANSIENT ROD

The transient rod is a contrel rod with seram capabilities that can de rapidly
ejected from the reactor core to produce a pulse. [t is activated by applying
compressed air to & piston.

FUEL ELEMENT

A fuel element is a single TRICA fuel rod.

CORE POSITION

The core pos'ticn refers to the lceation of a fuel or control element in the grid
structure.

INSTRCMENTED ELEM

te

NT

An instrumented slement is 2 special {uei slement in which sheathed chromel-
alumel or < juivalent thermocouples are embedded in the Iuel.

3
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SAFETY LIMIT

Safety limits are limits on important process variables which are found to be
necessary to reasonably protect the integrity of certain phycical darriers which
guard agains: the uncontrolled release of radicactivity.

LIMITING SAFETY SYSTEM SETTING

Limiting safety systams setting is setting for automatic protective devices
related to those variables having significant safety f{unctions.

QPERABLE

A system, device, or component shall be considered cperable wnen it is canabie
of performing its intended functions in a normal manner.

REACTOR SAFETY SYSTEMS

Reactor safety systems are those systems, including their associated input
cireuits, which are designed to initiate a reactor scram f{or the primary purpose
of protecting the reactor or to previde informaticn which mav require

manual protective action to be initiated.

MEASURED VALUE

The measured value is the magnitude of r variable as it appears on the output
of an measuring channel.

MEASURING CHANNEL

A measuring channel is that combination of sensor, interconnecting cables or
lines, amplifiers, and output device which are ccnnected for the purpese of
measuring the value of a variable.

SAFETY CHANNEL

A safety channel is 2 measuring channel in the reactor salety system.

CHANNEL CHECK

A channel check is a verification of accepiable perfoermance by observation of
channel behavior.

CHANNEL TEST

A channel test is the introduction cf a signal into the channel to verify that it is
cparable.
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.26 CHANNEL CALIBRATION

-3

A shannel calit-ation consists of using a known signal and adjusting channel
output to respcrd within Limits specified by the manufacturer.

ON CALL
A person is considered on call if:

(1) the indivicual has been specifically designated and the operator Knows o.
the designation;

(2) the individual keeps the operator posted as to his whereabouts, anc phene
number; and

(3) the individual is sapabi2 of getting to the reactor facility within thirty (30)
minutes under normal circumstances.

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1

SAFETY LIMIT-FUEL ELEMENT TEMPERATURE

:\ggh‘cabilitv

This specificaticn applies to the temperature of the reactor fuel.

Objective -

The aobjective is to define the maximum f{uel element temperature that can de
permitted with confidence that no damage to the fuel element cladding will
result.

Specification

The temperature in a standard TRICA {uel element shall not exceed 500°C
under any conditions of cperation.

s's

The important parameter for a2 TRIGA reactor is the fuel 2. nent tempeiature.
This parameter is well suited as a single specification especially since-it can 2e
measured. A loss in the integrity of the fuel element cladding could arise from
a build-up of excessive pressure between the fuel-mocerator and the cladding if
the fuel temperature exceeds the safety limit. The pressure is caused d>v the
presence of air, fission produect gases, anc aydrogen {roem the dissociation of the
hydrogen ind zircenium in the fuel-mocerator. The magnituce of this pressure
's determined by the ‘uel-mcderator temperature and the ratio of hydregen to
zirecnium in the alloy.

The safety limit for the standard TRICA fuel is based on data, inelucing the
large mass of experimental evidence obtained curing nign serformance reactor
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tests on tius fuel. These data indicate that the stress in the cladding cue 10
hydregen pressure from the dissociation of zirconium hydride will remain below
the 3t‘.imate stress provided that the temperature of the f{uel does not exceed
1000°C and the fuel cladding is watar cooled.

LIMITING SAFETY SYSTEM SETTINGS

Agglicabilitv

This specification applies to the scram settings which prevent the safety limit
{rom deing reached.

Objective

The objective is t¢ prevent the safety lmits {rom Deing reached.

Specification

The limiting safety systam settings shall not exceed 500°C as measured in an
instrumented fuel slement. One svsiem will utilize an instrumented ¢lement in

tha "B" ring and the other will utilize an instrumented 2lement in the "C" ring.

Basis

The limiting safety system setting is a temperature which, if exceeced, shall
cause a reactor seram o De initiated preventing the safety limit [rom 3eing
exceeded. A setting of 300°C provides a safety margin of 400°C for standard
TRIGA fuel elements.

During s“eady state cperation, the flux peaks in the "C" ring and curing pulse
operation, the flux peeks in the "B" ring. By utilizing one z2lement from each
ring 2 worst case indication is reascnaoly assured.

3.0 LIMITRIC CONDITIONS FOR OPERATION

3.1

STEADY STATE OPERATION

.-\.goucacili:v

This specification applies tc the energy generated in the reactor curl.g steacy
state cperation,

Specifications

The reactor steady state power level shall not e2xceed LI megawatls. The
normal steady state operating power limit of the reactor shall be L.0



3.2

3.3

megawatts. For purposes of testing and calibration, the reactor may be
operated at power levels not to exceed 1.1 megawatts during the ‘esting period.

Basis

Thermal and hydraulic calculations indicate that TRICA [uel may Dde safely
operated up to power levels of at least 2.0 megawatts with natural convective

cooling.
REACTIVITY LIMITATIONS

.-\.ggucabilitv

These specifications apply to the reactivity condition of the reactor and
the reactivity worths of control rods and experiments. They apply fer all
modes of cperation.

(@] jective

The objective is to assure that the reactor can be shut cdown at all times
and to assure that the fuel temperature safety limit will not be exceecec.

Specifications

a. The maximum available excess reactivity above coid critical with
or without all experiments in place shall be $3.00 (3.5% 8k/k).

. The minimum shut down margin provided by the remaining contrel
rods with the most reactive control red fully withdrawn cr removed
shail be $1.00 (0.70% B8k/%).

Bases

The shutdown margin assures that the reacter can be shut down f{rom any
operating condition even if the highest worth control rod sheuld remain in
the fully withdrawn position.

PULSE MODE OPERATION

Appiicabulity

This specification applies to the energy genera'ed in the reactcr as a result
of a pulse inserticn of reactivity.

Obzective

The objective is to assure that the fuel temperature safety limit will net
De 2xceeced.



3.4

3.4.1

Specification

The maximum step insertica of reactivity shall Se 2.5% 5k/K in the pulse
mede.

Sasis

Based upon the Fuchs-Norcheim mathematical modcel of the AFRRI-TRIGA
~egctor. an insertion of 2.3% Ei/k would result in a maximum average fuel
temperature of less than 450°C, thereby staying within the limiting factors.

CONTROL AND SAFETY SYSTEM

Seram Time

Aggucabilitv

This specification applies to tiie time required fcr the eont™ol rods to be
fully inserted ‘rom the time that a safety channel variable rzaches the Safety
System Setting.

O jective

The objective is to achieve prompt shutdown of the reactor to prevent fuel
damage.

Specificaticn

The time from scram initiation to full inserticn of any control rod shall not
exceed one secend.

Basis

This specification assures that the reactor will be promptly shut down when
a seram signal is initiated. Zxperience and analysis indicate that for the
range of transients anticipated for a TRIGA reactor the specified scram
time is adequate to assure the safety of the reacter.

Reactor Contrel System

Apolicability

This specificaticn applies to the channels monitoring the reactor core which
must provide informaticn to the regctor cperater during reactor operation.

Qbiective

The objective is to reguire that sufficient information is available to the
cperator %o assure safe operation of the reactor.
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Sgec:.ica tion

The reactor shall not e operated unless the measuring shannels lsted in th

following table are cperadle.

Min. No. Effactive Mode

Measyring Channel Coerap'ls N 2ylsa
Fuel Slement Temperature 2 X X
Linear Power Lavel 1 X

Log Power Lavel 1 £

-
(3" ]
—
—
il
—

*Safety Channels \
* NumDer Jgerable snown in affactive mede column

3asis

Fuel temperature -:i:.:.xa‘w‘ a* the sontral conscle ives continucus infoe!
on this parametser which has a specified safety limit. The pcwer level m
assure that the reactor cawer lavel s adeqx.a'elv monitored for 20th

mation

cniters
st2acy

state and pulsing mcces cz‘ cperation. The specificaticns cn reector ~cw='- 'av-ﬂ

>

incication are incluced in this secticn since the power level (s selatad to th

fuel temperature.

3.4.3-Reacter Saferty System

Apolicability

This SOCC... cation QCCLWS :0 the reactor safa”, Jystem shanneis.

Qbjective

The cbjective is %o specify the minimum numZer of reactor safety svstem

channeis that must de cperacle for safe cgeration.

Specificaticn
The reactor shall not e operated unless th safety sysiams described in Tabies

I and O are cperatle.

w
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Bases

The fuel temperature and ; ver level scrams orovide protection ¢ assure inat
the reactor can De shut cown before the safety limit on the f{uel element
temperature will Ce exceeced. The manual seram ailows the cperatl

down the system if an unsafe or abnormal eondition occurs.

the reactor sower level will reduce 2 1 oW level after pulsing.

TABLE [ - MINIMUM REACTOR SAFETY SYSTEM SCRAMS

Mode in Which Effective

Originating Channel Set Point S8
1. Percent Power 110% max powar X
2. Seram 3Bar on Conscle X
3. Preset Timer Less than or egual
to 15 secends
3. Prool Water Leval Water level will not Iall delow
14 feet above %2p of core X
3. Scram Button in Zxpesure Rcoms X
§. Fuel Temperature (2
indegendent channels; 300 C X
7. Loss of lon Chamber High
Voltage on Safety Channeis X
3. Loss of Tacility Zlectrical
Sower . 4

2ulse
X
X
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TABLE O - MINIMUM INTERLOCKS

Mode in Which Effective

Action Prevented Ss Pulse

. Simultaneous manual withdrawal of two standard

. Pulse initiation at power levels greater than 1 kw

control rods. X

Withdrawal of any control element except
transient rod. . ¢

]

The interloek to prevent the initiaticn of a pulse above 1 KW is to assure that the
magnitt je of the puise will not cause the fuel element temperature safety limits to
be exceeded. The interlock to prevent withdrawal of the standard control rods in the
pulse mode is to prevent the reacter {rom Deing oulsed whnile on a pesitive pericc.

3.4.4-Facility Interlock System

Agolicabuitv

This specification applies to the interiocks which prevent accidental exposure
of an individual in 2ither exposure room. -

Objective

The objective is to provide sufficient warning and interlceks o prevent move-
ment of the reactor core to the exposure room in which someone may GSe
working.

Specificaticns
Facility interiocks shail be provided suen that:

a. The reactor cannot e cperated uniess the lead shielding coors within th
reactor pool are aither fully cpened or {ully cicsed.

5. The reactor cannot be operated uniess the exposure room plug door
adjacent to the reactor core positicn is fully closed and the lead shielding
doors are fully closed; or if the lead shielding doors are fully opened, Soth
exposure room plug doors must be {ully closed.
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e. The reactor cannot be cperated unless 3 warning horn has sounced in an
exposure room where operation ¢r movement of the reactor would cause
an unsafe cendition.

Basis

These interlocks physically prevent movement of the reactor {rom one exposure
rocm domain to the other without first sounding a warning so that an individual
in the affected exposure room can operate the "Emergency Stop” system 10
alert the operator and prevent ccre movement.

RADIATION MONITORING SYSTEM

Agglicabm'tv

This sprcification applies to the radiation monitering information which must
be available to the reactor cperator during reac.cr operation.

Objective

The objective is to assure that sufficient radiaticn menitering information is
available to the coerater to assure safe operation of the reactor,

Sgec'xf ication

The reactor shall not be cperated uniess the followirg raciation monitering
systems are operabdle: : :

a. A minimum of two area radiaticn mcnitors and a continucus air menitor in
the reacter room. The area monitor directly over the reactor pool
surface and the continuous air monitor shall produce audible and visibie
alarm signals ir. the control room. The seccnd area moniter in the resctor
room shall have a visible alarm in the control room.

b. Two area racdiation monitors in the preparation area on the wall directly
onposite Hoth Exposure Room 21 and Expesure Room 22 plug doors o
serve as radiation streaming detectors, and provicde a visible alarm in th
control room.

¢. A radiation detector system continuously sampling the effluent {rom the

reactor building ventilating system exhaust stack and capable of pro-
ducing a visible alarm in the eontrol room.
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3.8

Bases

The radiation monitors orovide information to cperating personnel of any
impending or existing canger from raciation sc that there will e sufficient
time to evacuate the facility and take the necessary steps to prevent the
spread of radioactivity to the surrouncings.

ARGCN-41 DISCHARGE LIMIT

Aggucabmtv

This specification applies to the concentration of Argon-4l that may be
discharged from the TRICA reactor facility.

Objecn’ve

To insure that the health and safety of the public is not encangered by the
discharge of Argon-41 from the TRIGA reactor facility.

Sge_cifica tion

a. An environmental monitoring program shall e maintained to determine
effects of the factlity cn the environs.

5. If a dosimeter reading for any envircnmenta. monitoring station indicates
that an sxposure of 400 mr above Sackgroud has been reacned during
the year, reactor operations which generate and release nreasurable
quantities of Argon-41 will be curtailed to 2 mw/hr per month Iov
the remainder of the year.

e. If dosimeter reading for any envirermental monitoring station indicates
that an exposure of 500 mr above background has been reached during
the year, reactor operations which generate and release measurabdie
quantities of Argon-41 will te ceased for the remainder of the year.

Bases

The basis for these exposuras is 10 CFR 20.108, "Permissibie levels of radiation
in unrestricted areas.” Calculations with regard to the concentration of
AR-41 in air at locations around AFRRI indicate that even during sustained
operations the concentration will not approach an MPC (ref SAR) for an
unrestricted area. Therefore the controlling factor is total dose.

POOL BULK WATER TEMPERATURE

Applieability

This specificaticn refers to operation of the reactor with respect o Dulk
pool temperature. :
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3.8

Objective
To insur= the integrity of the resins in the water purification system.
Specification

Thg reactor will not be operated when the pool huik water temperature zxceeds
50°C

Basis

Manufacturers data states that the resins n theo water ouri’ication system
breaek down with sustainec operation in excess of 50°C.

ENGINEERED SAFETY FEATURE - VENTILATION SYSTEM

Applicability
This specification appiles to the operation of the facility ventilation system.

Objective

The objective is to assure tha. the ventilation system is in cperaticn t0 mitigate
the consequences of the possible release of racicactive materials .esuiting {rom
reactor operaticn.

S_g_ecif ication

The reactor shail not be cperated unless the facility ventilation sys’em is oper-
able except for periods of time necessary to permit repair of the svitem. In the
event of a substantial release of airborne radicactivity, the ven’.aticn svstem
will be secured automatically by a signal from the reactor decx continuecus air
monitor.

3as1s

During normal operation of the ventilation system, the concentration of Argeon-
41 in unrestricted areas is below the MPC. In the event of a substantial release
of airborne racioactivity, the ventilation system will ce secured automaticaily.
Therefore, cperation of the reactor with the ventilation system shut down for
short periods of time to make repairs insures the same degree of control of
release of racioactive materials. Moreover, radiation monitces within th
building indegendent of those in the ventilaticn system will zive warning of high
levels of radiation that might occur curing operation with the ventilation
system _ecurecd,



LIMITATIONS ON EXPERIMENTS

Applicabilit

This specification applies to experiments installed in the reactor and its experi-
mental {o2lities.

Objectivc

The objestive is to prevent damage to the reactor or excessive ~iiease of
radioactive materials in the event of an exrriment malfunction.

Sgggiﬁcations

The follc #ing limitations shall apply to the irraciation of materials (ather than
air):

a. If a possibility exists that a release of radicactive gases or serosols may
oceur, the amount and type of material irraciated shal be limited to
assure the vearly compliance with Taoie O, Appencix B, of 10 CFR 20
assuming 100% of the gases or aercscls escsape.

b. Each fueled experime:.: shall be lir ited such that the total inventory of
icdine isotopes 121 through 133 in the experiment is not greater than L3
curies and the maximum Sr-80 inventory is nct greater than 3 millicuries.

_e.. Rnewn explosive materials shell not de irradiated in the reactor in

quantities greater than 25 milligrams. In additicn, the pressure produced
in the experiment container upcn detonation of the explosive shall have
seen experimentally determined to be less than the design pressure of the
container.

d. Samples shall be doubly encapsulated when the release of the contained
material could cause corrosion of the experimental facility.

The sum of the absociute reactivity worths of all <xperiments in the
reactor and in the associated experimental facilit.es shall not exceec
$3.00 (2.1% deita x/k). " his inciudes the total potential reactivity
insertion which might result from experiment mallunction, accidental
experiment flocding or voiding and accicental removal or insertion of
experiments. =

e
.

In calculations regarding experiments, the o' wing assumptions shall Se
made:

L. If the effluent exhausts through a filter installation cesigned for
greater than 39% efficiency for 0.3 micron particies, at least 10% of
the serosois produced can escape.

=

o
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4.0

Bases

D.

c.

2.

2. For maierials whose doiling peint is above 130°F and where vapors
formed by boiling this material could escape only through a column
of water above the core, at least 10% of these vapors can 2scape.

If a capsule fails and releases material which could damage the reactor
fuel or structure by corrosion or other means, physical inspection shall be
performed to determine the consequences and need for corrective action.
The results of the inspection and any corrective action taken shall De
reviewed by the Physicist-in-Ctarge and determined tc be satisfactory
before operation of the reactor is resumed.

This specification is intended t¢ reduce the likelihcod that airborne
activities in excess of the limits of Appendix 3 of 10 CFR Part 20 wil be
released to the atmosphere cutside the facility boundary.

The l.5-euri- 'imitation on iodine 131 through 135 assures that in the avent
of malfunct. . of a ‘ueled experiment leading to total re’2ase ¢. the
iodine, the exposure dose at the exclusion area doundary will be less than
that allowed 5y 10 CFR Part 20 for an unrestricted area.

This specification is intended to prevent damage 0 reactor components
resulting from maifunction of an experiment invoiving explc.ive
materials.

This specification is intended to provide an additional safety factor where
damage to the reactor and components is possible if a capsule fails.

The maximum worth of experiments is limited so that their removal from
the cold eritical reactor will not resw.t in the reactor achieving a power
level high encugh to exceed the core temperature safety L

This specificaticn is intended to insure that the limits of 10 CFR 20
Appendix B are not exceeded if an experiment maifunctions.

Operation of the reactor with the reactor fuel or structure damaged s
prohibited to avoid reiease of Iission jrocucts.

SURVEILLANCE REQUIREMENTS

4.1

GENERAL
Applicability

This specification applies to the surveillance requirements of any system
related to reactor safety.
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Objective

The objective is to verify the proper cperation of any system
relatad to reactor safety.

Specifications

Any additions or modifications to the ventilation system, the core and its
associated suppert structure, the pool, the pool coclant system, the rod
drive mechanism, or the reactor salety system shall be made and tested in
accordance with the specifications to which the systems were originally
designed and fabricated or to specifications apgroved by the RRFSC. A
system shall not be considered operable until after it is successfully
tested.

Basis

This specification relates to changes in reactor syst” 'S which could
directly affect the safety of the reactor. As long s changes or
replacements to these systems contirue to meet the original design
specifications, then they meet the presently accepted cperating criteria.

SAFETY LIMIT - FUEL ELEMENT TEMPERATURE

This specification applies to the surveillance reguirements of the fuel
element temperature measuring channel.

Cbjective

The cbjective is tc assure that the fus] element lemperatures are properiy
moenitored.

Specifications

a. Whenever a reactor scram caused by high {uel element temperature
oceurs, an evaluation shall be conducted to cetermine whether the
fuel element temperature safety Umit wes exceecec.

5. A calibration of the temperature measuring channeis shall Se
performed annually but at intervals not to exceed 14 months.

e. A check of the ‘uel element te nrarature scram shall e made <aily
whenever the reactor s operated.

Basis

Operaticnal 2xperience with the TRIGA system gives assurance that tle
thermocouple measurements of fuel element temperatures tave Deen
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sufficiently reliable to assure accurate indication ¢! this parameter.

4.3 LIMITING CONDITIC'NS FOR QOPERATION

4.3.1-Reactivity Requirerients

Applisauility

These specifications apply to the suryeillance requirements {or reactivity
control of experiments and systems. '

Objective

The nbjective is to measure and verify the worth, performance, and
operapility of those systems affecting the reactivity of the reactor.

ggcex'! icaticns

b.

c.

~-n
.

Basis

the reactivity worth of each control rod and the shutdown margin
shall be determined annually hwt at iatervals not fo exceed l4
months

The reactivity wor*! of an experiment shall De estimated or
measured, s appropriate, Defore readior power operation with said
experiment, the first uime it is perfcemed.

The control rods shali %€ visuglly inspected for deterioration
annually, not to exceec !4 months.

On each day that pulse mode operation of the reactor is planned, a
funetional performance check of the transient ‘pulse) rod system
shall be per‘ormed. Semiannually , at intervals not to exceed eight
months, the transient (pulse) red drive cylincer and the associated
air suppl  system shall be inspected, cleaned and lubricated as
necessary.

The core excess reactivity shall be measured at the deginning of
each day of cperation or prics to each sontinuous operation extend-
ing more than a day.

The power coefficient of reactivity between 100 Kwand! MW will Se
measured annually not to exceed 14 months.

The reactivity worth of the control rods is measured to assure that the
recuired shutdown margin is available and to provide an accurate means
for determining the reactivity worths of experiments inserted in the core.
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Past experience with TRIGA reactors gives assurance that measurement
of the reactivity worth on an annual dasis is adeguate (0 insure that no
significant changes in the shutdown margin have occurred. The visual
inspection of the control rods is made to evaluate corrosion and wear
characteristics caused by operation in the reactor.

4.3.2-Control and Safety Systems

Apolicability

These specificaticns apply %0 the surveillance requirements for measure-
ments, tests, and calibraticns of the control and safety systems.

Objective

The objective is to verify the performance and coerability of those
systems and components which are directly related to reactor safety.

Specifications

a. The control rod drop rimes shall be measured semiannually but at
intervals not tc exceec 3 menths.

b. A Channel Test of each of the reactor safety svstem channels for
the intended mode .f operation shall be performed prior to each
day's operation or prior to each cperation extencing mere than Sne
day, except for the pool water level channel which snall be tested
weekly.

e. A Channel Calibration shall be mace of the power level monitoring
channels by the calorimetric method annually but at intervals not to
exceed |4 months.

d. The water conductivity shall be monitored at leasc weekly during
normal operation. The water conductivity shall not 2xceed 2 micro=
mho's par centimeter averaged over a month.

Bases

Measwrement of the seram time on an semiannual basis is 2 verification of
the scram system alectronics, and is an indication of the capability of the
control rods to perform properiy. The channel tests will assure that the
safety system channels are operable on a caily basis or prier to an
extenced run. Tha power level channel calibration will assure that the
sesctor will e cperated at the oruper power leveis. Transient contrel rod
shecks and semiannual maintenance .nsure >roper operation of this
eontrol rod.

o
O
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The water conductivity is eontrolled to aveid activation of minerals in the
water and to avoid deterioration of cladding, piping, and other systems.

4.3.3-Radiation Monitoring System

Agglicabmg

This specification applies to the surveillance requirements for the area
radiation monitoring aquipment and the continuous air monitoring system.

Objective

The objective is to assure that the radiation monitoring equipment is
operating and to verify the appropriate alarm settings.

Sﬁiﬁcation

The area radiation menitoring system and the continuous air monitoring
system shall be calibrated annually but at intervals not to exceed l4
months and shall e verified to be oper~ble guarterly.

Basis

Experience has shown that quarterly verification of area racdiation and air
monitering system set points in comjunction with annual calibration is
ade. 1ute to correct for any variation in the system cue o 2 change of
operating charac:aristics over a long time span.

4.3.4-Ventilation System

Apolicability

This specification applies to the Suwilcing confinement ventiation system.
Objective

The cbjective is to assure the proper operation of the ventilation system

in controiling releases of racicactive material into the uncontrolled
environment.

S&t_f‘ ication

It shall Se verified monthiy oy a visual check that the ventilaticn system
is cperabdle.



5.0

4.4

Basis

Experience accumulated over several years of operation has demonstrated
that the tests of the ventilation system on 2 monthly dasis are sufficient
to assure the proper cperaticn of the system and control of the release of
radicactive material.

REACTOR FUEL EVL.ZMENTS

Agglicabuig

This specification applies to the surveillance requirements for the fuel
elements.

Obiective
The objective is to verify the integrity of the fuel element clacding.

mcumum

All fuel elements shall be inspected visuaily for damage or detericration
and measured for length and Sow at intervais separated Dy not more than
500 pulses of insertion greater than $2.00 or annually (not to exceed 14
months), which ever occurs first. Fuel 2lements indicating an eiocngation
greater than 1/10 inch, a lateral bdending greater than L/16 ineh, or
significant visible damage shall be considered to be damaged and shall not
be used in the reactcr core. "

Bases

The f{requency of inspection and measurement schedule is based on the
parameters most likely to affect the fuel cladding of a pulsing reactor and
utilizing fuel elements whose characteristics are well nown.

The limit of transverse bend has been shown to resuit in no difficulty in
disassembling the core. Analysis of the removal of heat {rom touching
fuel alements shows that there will be no hot spots resulting in damage to
the fuel caused by this touching. Experience with TRICA reactors has
shown that ‘uel eslement bowing that could resuit in touching has occurred
without deletericus effects. The elongation limit has been specified o
assure that the cladding material will not be subjected to stresses that
could cause a loss of integrity in the fuel containment and to assure
adequate cooclant {low.

DESIGN FEATURES

3d

REACTOR FTEL

N
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5.2

Applicabulity
This specification applies to the fuel elements used in the reactor core.
Cbjective

The objestive is to assure that the fuel elements are Ccesigned and
fabricated in such a manner as to permit their use with a high degree of
reliability with respect to their physical ancd nuclear characteristics.

sEgiticuions

The individual unirradiated standard TRICA fuel elements shall have the
following characteristics:

a, Uranium content: maximum of 3.0 Wt-% enriched to a nominal 20%
Uranium 235.

b. Hydrogen-to-zirconium atom ratic (in the Z:H‘): Nominal .7 H
atoms to 1.0 Zr atoms. ‘

e. Cladding: 304 stainless steel, nominal 0.020 inch thick.
Basis

A maximum uranium content of 3 Wt-% in a standard TRIGA element is

-~ about §% greater than the design-value of 3.5 Wt-%. Such an increase in

loading would result in an increase in power density of less than 6%. An
increase in local power density of 5% reduces the safety margin Dy at
most 10%. The hydrogen-to-zirconium ration of L7 will produce a
maximum pressure within the cladding during an accicent well beiow the
rupture strength of the cladding.

REACTOR CORE

A@licabili ty

This specification applies to the configuration of f{uel and in-core
experiments.

Cbjective
The objective is to restrict the arrangement of fuel elements and

experiments so as to provide assurance that excessive power censities will
not be produced.
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3.3

Speci fication

a. The reactor core shall consist of standard TRIGA reactor fuel elements
and a minimum of two (2) thermoccuple instrumented TRICGA reactor
fuel elements,

b.  There shall be: four single core pesitions occupied by the three stancard
control rods and the transient rod; a neutren start-up source with hoider;
and positions for possible in-core experiments.

e. The core shall be cooled by natural convection water flow.

d. In-core experiments shall not be placed in adjacent fuel pesitions of
the B-ring and/or C-ring.

e. Any burnable poison used for the specific purpose of compensating
for fuel burnup or long term reactivity adjustments shall e an (ntegral
part of the manufactured fuel elements.

Basis

Standard TRICA cores have bDeen in use for vears and their safe operaticnal
characteristics are weil ceccumented.

CONTROL RODCS
Applicability

This specification applies to the control rods used in the reactor core.

Objective

The ocbjective is to assure that the control rods are designed to permit their
use with a high degree of reliability with respsct to their physical and nuciear
characteristics.

Specification

a. The standard control rods shall have scram capacility and contain borated
graphite, B,C power or Deren and its compounds in solid form as a
poison in afhminum or stainless steel cladding, These rods may have
an aluminum follower.

5. The transient control rod shall have seram capability and contain Sorated
graphite B,C powder or boren and its compounds in a soli¢ form as
a poison inm an aluminum or stainless clad. This rod may incorporate
an aluminum or poiscn {ollcwer,
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5.4

Basis

The peison requirements for the control rods are satisfied by using neutron
absorbing borated graphite, B,C powder or toron and its compounds. These
materials must be contuined if a suitable clacdding material, such as aluminum
or stainless steel, to insure mechanical stability <during movement and to
isolate the poison from the pool water environment. Seram capabililies are
orovided for rapid insertion of the control rods wiich is the primery safety
feature of the reactor. The transient control rod is designed fos 2 reacter

pulse.
RADIATION MONITORING SYSTEM

Applicability

This specification describes the functions and essential components of the zrea
radiation monitoring equipment and the system for continously monitoring
airborne radicactivity.

Objective

The objective is to describe the raciation monitoring equipment that is availadle
to the operator to assure safe operation of the reactor.

Specification

The racdiation monitoring equipment listed in the following taple will de
availapie for reactor cperstion.

Radiation Monitorinighannel and Function

Area Radiation Monitor ‘gamma sensitive instruments)
Funetion - Moniter of radicactivity change in building, alarm and
readout at ccntrol console and initiate cicsing of positive sealing
dampers automatically.

CGas and Particulate Stack Radiaticn Monitor (gamma sensitive cetactor
with air collection capability)
Funetion - Monitor concentraticn of radicacitve particulate activity
and radicacitve gases in building and exhaust, alarm and reacdout at
controi conscle. ¥

Basis

The raciation monitoring system is intended to provide information to cperating
perscnnel of any impending or - .isting danger {rom radiation so that there wil
Se sufficient time to evacuate the facility end take the necessary sieps 0
prevent the spread of radicactivity ‘o the surroundings.

£~J
=
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3.9

FUEL STORAGE

Aggucabili__t_g

This specification applies to the storage of reactor fuel at times when it is not
in the reactar core.

0 jective

The objective is to assure that fuel which is stored will not become critical and
will not reach an unsafe temperature.

Swmcation

All fuel elem.nts not in the reactor core shail be stered and handled in
accordance with the provisions of 10 CFR 70. Irradiated fuel elements and
fueled devices shall be stored in an array which will permit sufficient natural
convective rooling by water or air such that the fuel element or fueled device
temperature will not exceed design viaues.

Basis

The limits imposed by this specification are conservative and assure safe
storage.

REACTOR BUILNDING AND VENTILATION SYSTEM

Applicaiblity

This specification applies to the bu.iding which houses  he reactor.
Objective

The objective is to restrict the amount of radicactivity rel~ased into the
environment.

Sgecif ications

a. The reactor building, as a structurally indepe:.dent Duilding in the AFRRI
complex, shall have its own ventilating system. The effluent {rom the
reactor building ventilating system shall exhaust through absclute filters
to a stack having a minimum elevation that is 18' above the roof level of
the highest building in the AFRRI complex.

b. The reactor room shall contain a minimum free volv.ae of 22,000
cubie feet.

e. The ventilating system air duets to the reactor room shall be equipped
with positive sealing dampers activated by fail-safe controls that will
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slose off the ventilation to the reactor room automatically upon an alarm
of the reactor room continuous air monitor.

d. The reactor ~oom shall be designed to restrict air leakage when the
positive sealing daimnpers are closec.

Bases

The facility is designed such that the ventilation system will .crmally maintain
a negative pressure with respect o the atmosphere so that ...:. will be no
uncontrolled leakage to the environment. The free air volume within the
reactor building is confined when there is an emergency shu..lown of the
ventilation system.

5.0 ADMINISTRATIVE CONTROLS

6'

1
-

o

RESPONSIBILITY

§.L1-The Director, AFRRI shall be responsible for overall facility operation.
The Physicist-in-Charge of the Reactor (PIC) will de responsibie for day to cay
operations and for determination of applicability of procedures, experiment
autherizations, and maintainance cperations. During the absence of the PIC
from tne facility for more than one working cav, the Director. AFRR] will
designate, another SRO to discha g~ these responsibilities.

ORGANIZATION

8.2.1 - The crganization for facility management and operaticn shall be as
shown in figure 5.2-1

a. Minimum staff when the ~eactor is not secured shall includce:
1. Senior Reactor Operator (SRO) on call but not necessa rilyon site.
2. Radiation control technician cn call
3. Reactor Operator (RO) at controis
4. Another person within the AFRRI complex able to carry out written
emergency procedures, instructions of the operator, or {0 summon help in

case the operator cecomes incapaciated.

b. At least one licensed operator shall be at the controis when the reactor is
not secured.

e. An individual that is designated by the licensee as qualified to implement
routine radiation protection procedures shall e present at the facility
whenever the resctor s no* secured or whenever any experiment or
experimental facility is Deing serviced. !



d. All core alterations that could affsct reactivity of the reactor shal be
supervised Dy a licensed Senior Reacter Operator.
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8.3 FACILITY STAFF QUALIFICATIONS

8.3.1 - (a) Physicist-in-Charge (PIC)

(®)

At the time of appointment to this pesiticn, the Physicist-in-Charge
shall have a minimum of {ive years of nuclear 2xperience. He shall
have a baccalaureate or higher degree in an 2ngineering or other
scientific field. The degree may fulfill up toc four years of
experience on a one for one basis. Equivalent 2acucatien or
experience may de substituted for a2 degree. Must pcssess an NRC
Senic- Reactor Operator license.

Reactor Operaticn Superviscr (RCS)

At the time of appeintment o this position, the RCS shall have
a minimum of a high school diploma or equivalent and should have
four vears of nuc.ear experience. A maximum of tWo years of
experience may de fulfilled by related academic cor technical
training on a one for one time basis. Must possess an NRC Senior
Reactor Cperator .icense.



5.4 TRAINING

8.5

(e)

Reactor Operator

At the time of appeintment to this position, an individual shall have
a high school diploma or equivalent. Must pcssess an NRC Reactor
Operator license.

§.4.1 - The PIC shall be respon-ible for the facility retraining and replacement
training programs.

REVIEW AND AUDIT

§.51 Reactor and Radiation Facility Safety Comm: -2 (RRFSC)

8.5.1.1 Funetion

The Reactor and Radiation Facility Safety Committee is directly respons-
ible to the Director, AFRRL This committee will review all radioclogical
heaith and safety matters concerning the reactor and its associated
equipment, the resctor, rcom, the reactor console, the exposure rooms,
the pneumetic transier system, the roped off preparation area, the fuel
element shipping casks, the reactor fuel and it's storage ares, in acddition
to the other AFRRI major radiation sources.

§.5.1.2 Composition and Qualifications

(a)

The RRFSC shall be composed of:
(1) Chairman: Representative of AFRRI Directorate

() Member: Head, Raciation Sources Divisicn or Research
Program Coordinator

(3) Member: Head, Radiation Safety Department

(4) Member: PIC, Reactor

(5) Member: Radiologicai Safety Officers or source facility
cperaters from at least three cutsice facilities of which at least one
must be a Department of Defense (DOD) facility, at least one a non-
DOD facility, and at least one a reactor physicist or health
physicist.

(6) Other xnowlecgeatle individuals appeinted Sy the Chairman,
RRFSC.

(1) Voting ad hoc members as invited dy the Chairman, RRFSC, 0
assist in review of particular 2roblems.
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(b) The minimum qualification for perscns on the RRFSC shail be 5
vears of professional work experience in the discipline or specill
field they represent. A taccalaureate cegree may fulfill 4 vears of
experience.

6.5.1.3 Alternates
Alternate members may be appointed in writing by the RRFSC chairman
to serve on a temperary basis. No more than two alternates lall
participate on a voting basis in RRFSC activities at any cne time.

5.5.L.4 Meeting Freguency

The RRFSC or a subcommittee thereof shall meet at least four times
a calendar year. The entire RRFSC shall meet at least semi-annually.

5.5..5 Quorum
A quorum of the RRFSC for review shall consist of the Chairman or his
designated aiternate and four other members, or alternate members. A
majority of those present shall de regular members.

8.5.1.6 Review

The RRFSC shall review:

(a) Safety evaluations Cor (1) changes to procecures, equipment or
systems and (2) tests or experiments, conductad withcut NRC
approval under provisions of Section 50.39, 10CFR, to verify that
such actions did not constitute an unreviewed safaty guestion.

(b) Proposed changes o orocedures, equipment or systems that change
the original intent or use, and are non-conservative, or those that
invoive an unreviewed safety gquestion as defined in Section 30.39 of
10CFR

(e} Proposed tests or experiments which are sigruficantly different {rom
previous aporoved tests or experiments, or those that invoive an
unreviewed safety guestion as defined in Seecticn 30.38, I0CFR.

(d) Propesed changes in technical specifications or licenses.

W
LA

Violaticns of apoiicabie statutes, ccdes, regulations, orders,
technical specifications, license requirements, or of internal
procecures or instructicns having nuclear safety significance.
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(h)

Sig:uficant operating abnormalities or variations from normal and
zxpected performance of facility equipment that affect nuclear
safety.

Events which have been reported within 24 hours to the NRC in
writing.

Audit reports.

§.3.1.7 Audit

Audits of facility activities shall be performed under the cognizance of
the RRFSC but in no case by the perscnnel responsible f{or the item
audited at least once avery 18 months. Individual audits may De
performed by one individual who need not be an identified RRFSC
member. These audits shall examine the operating records and
encompass.

(a)

(b)

(e)
(d)
(e)

(f)

lle conformance of facility operation to the technical specifi-
ections and the license.

The performance, training, and qualifications of the antire [acility
staff.

The results of all actions taken to correct deficiencies occurring in
facility equipment, structures, systems, or methods of operaticn
that affect nuciear safety. . .

The facility emergency plan and implementing procedures.

The facility security pian and implementing procedures.

Any other area of facility operation ccnsidered appropriate by the
RRFSC or the Director.

8.3.1.8 Authori_t_x

The RRFS({ shall report to the Director, AFRRI, and advise the PIC on
those areas of responsibility specified in sections 6.5.1.3 and 5.3.1.7.

-

6.8 SAFETY LIMIT VIOLATICNS

8.81 The following actions shall be taken in the event a safety limit is

exceeded:

/

(a)

The reactor will be shutdown immediately and reactor operation will
not be resumed without authorization bv the Commission.



()

The safety limit violation shall be reported to the Director of NRC
Region | Office of Inspection and Enforcement (or his designate),
the Directer, AFRR!L and o the RRFSC not later than the next

working day.

A Safety Limit Violation Report shall be prepared. This report shall
be reviewed by the RRFSC, and shall deseribe (1) applicable
cireumstances preceding the viclation, (2) effects of the violation
upon facility components, structures, or systems, and (3) correctiv
action taken to prevent recurrence.

The Safety Limit Violation Report shall be submitted to the
Commission, the Director, AFRRI, and the RRFSC within 14 days of
the violation.

8.7 PROCEDURES

§.7.] There shall be written cperating orocedures that ccve- the following
activities. They shall be approved by the Chief, Radiation Sources Division

(RSD).

la)

(b)

(e)

(e)

¢
(g)

I\-)

.t

(0

Conduet of irradiations and experiments that could 2ffsct the
operation and safety of the reactor.

Startup, cperation, and shutdowns of the reactor.

Fuel movement and changes to the core and experiments that can
affect the reactivity.

Preventive or corrective maintenance which could have an affect on
the safety of the reactor.

Surveillance, testing, and calibration of instruments, ccmpenents,
and systems invelving nuclear safety.

Review and approval of changes 10 procedures.
Personnel radiation protection censistent with 0CFR20.
Implementation of the Security Plan and Emergency Pl

Administrative control of operation and maintenance.

.7.2 Though substantive changes to the atove procedures shall be mace only
with approval 5y the Chief, RSD, temporary changes to tie procedures that <o
not change their original intent may de made by the PIC. All such temperary
changes shail be documented and subsequently approved dy the Chief, RSD
within 14 days.
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6'3

8.

8.

6.8.3.

5.

8.1

8.2

3

8.1

EXPERIMENTS

Before issuance of a reactor authorization, experiments shall be reviewed DV
the {ollowing:

(1) Physicist-in-Charge (PIC) of the reactor

(2) Head, Radiation Sources Division

(3) Safety Department

(4) Reactor and Radiation Facility Safety Committee (RRFSC)

Prior to its performance, an experiment must be included uncer one of the
following types of authorizations issued by the RRFSC:

(1) Special Reactor Authorization for new experiments or experiments
nut included n a Routine meactor suthorization. Thesc experiments shall be
performed under the direct supervision of the PIC of the reactor or his
designee.

(2) Routine Reactor Authorization for experiments safely performed at
least once. 1hese experiments may oe performed at the diseretion of the PIC
and coordinated with the Safety Department when agoropriate.

With the exception of the routine measurement of reactor parameters, ihe
reactor cperator shall operate the reactor under the specific authorization of
the PIC or his designee. The Reacter Cperations Supervisor may autherize the
routine measurement of reactor parameters.

REPORTING REQUIREMENTS

In addi:ion to the applicable reporting requirements of Title 10, Code of
Federal Regulations, the following reports shail be suomitted to the Directcr
of the Appropriate NRC Regicnal Office unless ctherwise noted.

Routine Reports

a. Startup Report: A summary report of Dian startup and power
escalation testing shall be submitted folLowing: (1) receipt of an
operating license; (2) amendment of the license invoiving 2 planned
increase in power level; (3) installation of fuel that has a diiferent
design; and (4) modifications that may have significantly altered the
nueclear, thermal, or hydraulic performance of the plant. The report

* shall address 2ach of the tests identified in the FSAR and shall in
general include a desciiption of the measured values of the operatin
conditions or charactet:stics obtained during the ‘ests orogram and a
comparison of these values with design predictions and specifications.
Any corrective actions that were required ‘o 'obtain satisfactory
cperation shall also be described. Any additional specilic detalls
required in license conditions based on other commitments shall De
included in this report.

32
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b‘

Stactup reports shall be submitted within (1) 90 days follcwing completion
of the startup test proegram, (2) 90 days following resumpticn or
commencemant of power operation, (3) 3 months following initial
criticality, wnichever is earliest. If the Startup Repcrt does not cover all
three events (i.e. initial criticality, completion of startup test program,
and resumption or commencement of power cperation), supplementary
reports shall be submitted at least every three months until all three
avents have been completed.

Annual Operating Report: Routine operating reports covering the
operation of the umt during the previous calencar year should Dde
submitted prior to October 31 of each year, covering the previous fiscal
year's cperation.

The annual operating reports made Dy licensees shall provide a
comprehensive summary of the operating experience having safety
significance that was gained during the vear, even though some repetition
of previously reperted information may de involved. References in the
annual operating report to previously submitted reports shall be clear.

Each annual operating report shall include:

(1) A brief narrative summary of :
(a) Changes in facility design, performance characteristics and
operating procedures related to reactor safety, that occurred during
the reporting pericc.
(b) Results of major surveillance tests and inspections.

(2) A tabulation showing the energy generated bv the reactor on a
monthly basis.

(3) List of the unscheduled shutdowns, inciucing the reasons therefore
and corrective action taken, if any.

{4) Discussion of the major safety related corrective maintenance
performed during the pericd, including the effeets, if any, on the
safe operation of the reacter, and tha reasons for the corrective
maintenance required.

(3) A brief description of:

(a) Each change to the facility to the extent that it changes a
deseription of the facility in the Safety Analysis Report.

(b) Changes to the procedures as described in the Safety Analvsis
Repert.

309 209



(e) Any new or untried experiments or tests performed during the
reporting period that are not described in the Safety Analysis

Report,

(6) A summary of the safety evaluation mace for each change, test, or
experiment not submitted for Commission approval pursuant to i0
CFR 50.59 which clearly thows the reason leacing to the conclusion
that no unreviewed safety . .stion existed and that no technical
specification change was required.

(T) A summary of the nature and amount of airborne radioactive
effluents released or discharged to the environs bevond the
effective control of the licansee as determined at or prior to the
point of such release or dischar=-,

(a) Total estimated quantity of radicactivity released (in curies)
determined by an approved sampling and counting method.

(5) Total estimated quantity of Argon-4] released (in curies) during
the reporting period based on data {rom an appropriate monitoring
system.

(¢) Estimated average atmospheric diluted concentration of Argen-
4l reieased during the reporting period in terms of microcuries/ce
and fraction of the appiicable MPC value.

(d) Total estimated quantity of radicactivity in narticulate form
with half lives greater than eight cays (in curies) released during the
reporting period as determined bdv an appropriate particulate
monitoring svstem.

(¢) An es**mate of the average concentration of other significant
radionuclides present in the gaseous waste discharge in terms of
mierocuries/ce and fraction of the applicatle MPC value for the
reporting period if the estimated release is greater than 0% of the
applicable MPC.

(8) A description of the resuits of any environmental raciological
surveys performed cutside the facility,

5.3.2 Reportable Occurrences

Reportable occurrences, including :auses, probabie consequences, corrective
actions and measures to prevent recurrence, shall He reported to the NRC.
Supplemental reperts may be required to fullv deseribe the inal resolution of
the occurrence. [n case of corrected or supplemental reports, an amended
licensee event report shall be completed and refsrence shall e made to the
original report data. -
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Prompt Notificaticn With Written Followup. The types of events listed
below shall be reported as expeditiously as possible by telephone and
confirmec by telegraph, mailgram, or facsimile transmission to the
Director of the appropriate NRC Regional Office, or his designate no
later than the first work day following the event, with a written followup
report within two weeks. The written followup report shall include, as a
minimum, a completed copy of a licensee event repert form. [nformaticn
provided on the licensee event repcrt form shall be supplemented, as
needed, by additional narrative material to provide complete explanation
of the circumstances surrounding the event.

(1)  Failure of the reactor protection svstem, or other systems subject
to limiting safety system settings, to initiate the required pro-
tective functior at the time a monitored parameter reaches the
setpoint specified as the limiting safety svstem setting in the
technical specificaticns or f{ailure to complete the reguired pro-
tective function.

(2) Operation of the reactor or affected systems when any parameter or
operation subject to a limiting condition is less ccnservative than
the limiting condition for operation established in the technical
specificaticns without taking permitted remedial action.

(3) Abnormal degradation discovared in a f{ission procduet darrier, i.e.,
fuel cladding, reactor coolant boundary, or reacter building.

(4) Reactivity balance ancinalies involving:

{a) disagreement between expected and actual critical positions of
approximately 0.3% Bk/k;

(b) exceeding excess reactivity limit;

(e) shutdown margin less conservative than specified in the
technical specifications;

(d) unexpected short-term reactivity changes that cause a positive
pericd of 10 seconds or less;

(e) if sub-critical, an unpianned reactivity insertion of more than
approximately 0.5% 8k/k or any unplanned criticality.

(§) Failure or maifuncticn of one or mcre components which prevents or

could prevent, by itself, the fulfillment of the functicnal require-
ments of system(s) used to cope with aceicdents gnalvzed in the SAR.
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(8)

(7)

(8)

(9)

Personnel error or procedural inadeguacy which prevents, or o d
prevent,oy itself, the fulfiliment of the ‘unctional requirements of
systems required to cope with accidents analyzed in the SAR.

Unscheduled conditions arising from natural or man-mace evenis
that, as a direct result of the event, require operation of safety
systems or other protective measures required by ‘technical
specifications.

Errors discovered in the transient or accicent analyses or in the
methods used for such analyses as described ip the safety analysis
report or in the bases for the technical specifications that have or
could have permitted reactor operation in a manner less con-
servative than assumed in the analyses.

Performance of structures, svstems, or components that requires
remedial action or corrective measures to prevent operation in a
manner less conservaiive than assumed in the accident analyses in
the safety anaiysis report or technical specifications Dases; or
discovery during plant life of conditions not specifically considered
in tne safety analysis report or technical specifications that require
remedial action or corrective measures to prevent the existence or
development of an unsale condition.

§.10 RECORD RETENTION

§.10.1 Recerds tc se retained {or a period of at least {ive years:

(a)

(d)

Operating lcgs or data which shall identify:

(1) Completion of pre-startup checiout, startup, pcwer changes, and
tdown of the reactor.

(2) Installaticn or removal of fuei elements, control rods, or
experiments that could affect core reactivity.

(3) Installaticn or removal of jumpers, special tags, or notices or
other temporary changes ¢ bypass reactor safety circuitry.

(4) Rod worth messurements and other reactivity measurements.
Principal maintenance operaticns.

Repcrtable cecurrences.

Surveillance activities required oy technical specificaticns.
Facility radiation and contaminaticn surveys.

Experiments performed with the reactor.

~o
()

309



This requirement may e satisfied by the normal cperations log book plus:

2

(1) Records of radicactive material transferred from the faciltiy as
required by license.

(2) Records required by the RRFSC {or the performance of new or
special experiments.

Chenges to operating procedures.

8.10.2 Recorcs to be Retained {or the life of the Facility.

(a)
(%)
(@)

(i)

Gaseous and liquid radicactive effluents released to the environs.
Appropriate off-site environmental moniloring survevs.

Fuel inventories and {uel transfers.

Radiation exposures {or all persennei.

Upcated as-bu:_t drawings cf the facility.

Records of trensient or cperaticnal cycies for those components
designed for a limited number of transients or cveles.

Records of training and qualification for members of the facility
starf. ¥

Records of reviews performed f{or changes made to procedures or
equipment or reviews of tests and experiments pursuant to 10 CFR
50.38.

Records of meetings of the RRFSC.
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