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1. INTRODUCTION

1.1 Scope

This document constltutes the Technlical Specifications for
Facillty License No. R=-79 and supersedes all prior Technical
Speclfications. |Included are the "Specliflications" and the
"Bases" for the Technlical Specifications. These basos,'vhich
provide the technical suppert for the Individual technlcal
speclifications, are Included for Information purposes only.

They are not part of the Technl!cal Specifications, and they do
not constitute |imitations or requlrements to which the | Icensee
must adhere.

This document was written to be In conformance with
ANSI/ANS=15,1-1982(1) and MRC Regulatory Guide 1.16(2), The
content of the Technlical Speclifications Includes: Deflinltions,
Safety Limits, Limiting Safety System Settings, Limiting
Conditions for Operation, Survelllance Requirements, Deslign
Features, and Administrarive Controls.

1.2 Appllication

1.2.1 Purpose

Thesa Technical Specifications have been wrltten speclfically
for the University of Missouri=-Rolla Reactor.

The Technical Specifications represent the agreement between the
| Iceansee and the U.S. Nuclear Regulatory Commission on
administrative controls, equipment avallablility, and operational
parameters,

Specific |Im rations and equipment requlrements for safe reactor
operation and for dealing with abnormal slituations, typically
darived from the Safety Analysis Report (SAR), are called

spaclifications. These speciflications represent a comprehensive
envelope for safe cperation. Only those cperational parameters
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and equlpment requlirements directly related to preserving that
safe envelope are |lIsted.

1.2.2 Format

The format of this document Is In general accordance with
ANS|/ANS=15,1-1982(1),

1.3 Qetlinlitioprs

The following deflinitions are |listed In alphabetical order:

administrative controls - those organizational and procedural
requirements which are establlIshed by the Commission and/or the
“acil ity management.

ALARA - as low as |s reasonably achievable.

channel - the combinatlion of sensor, line, amplifier, and output
devices which are connected for the purpose of measuring the
value of a parameter,

channel callibration - an adjustment of the channel such *hat its
output corresponds with acceptable accuracy to known values of
the parameter which the channel measures. Calibration shall
encompass the entire channel, Including equipment actuation,
alarm, or trilp and shall be deemed to Include a channel test.

channe! check = a qualitative veriflcation of acceptable
performance by cbservation of channel! behavior. This
veriflcation, where possible, shall Include comparison of the
channel with other Independent channels or systems measuring the
same varlable.

channel! test = the Introduction of a signal into the channel for
ver!fication that |t [s operable.

Commission = the U.S. Nuclear Regulatory Comm!ssion {(or NRC).
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configuration - the specific arrangement of speclflic fuel
elements and control rods In the grid plate to constlitute a
reactor core,

confinement - a closure on the overall faclllity which controls
the movement of alr Into It and out through a controlled path.

control rod - a device fabricated from neutron absorbing
materlal which is used to establish neutron flux changes.

core - the general arrangement of fuel elements and control
rods.

critical - when the effective multiplication factor (kgf¢t) of
the reactor Iis equal to unlty,

direct supervision = In visual and audible contact.

excess reactivity = that amount of reactivity that would exlst
I'f all control rods were removed from the core.

experiment - any apparatus, device, or mater!al Iinstalled in or
near the core or which could concelvably have a reactlivity
effect on the core and which Itself Is not a core component or
experimental facility,

experimental faclllity = any structure or device assoclated w!th
the reactor that iIs Intended to gulde, orlent, position,
manipulate, or otherwise faclllitate a multipllcity of
experiments of similar character.

explosive material - any solld or liquld that is categorized as
a Severe, Dangerous, or Very Dangerous Explosion Hazard In
Rangaraus Properties of Industrial Materials(3) by N.I. Sax, or
Is given an ldentification of Reactivity (Stabillty) index 2, 3
or 4 by the Natlonal Flire Protection Assoclation In Its

publication 704-M, ldentitication System for Fire Hazards of
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Materlals,(4) or enumerated In the Handbook for Laboratory
Saftety(5) publ!shed by the Chemical Rubber Co.

fueled experiment - any experiment that contains U=-235 or U=-233
or Pu=239, not Including the normal reactor fuel elements.

grid plate - the structural member which supports the fuel
elements,

| lcensee - the Board of Curators of the University of Missourl.

IImiting conditions for operation (LCO) - the lowest functional
capabll ity or performance ZOVils of equipment required for safe
operation of the faclllty.

limiting safety system settings (LSSS) - settings for automatic
protective devices related to those varlables having signiflicant
safyty functions. Where a |imiting safety system setting Is
speclflied for a variable on which a safety |imlt has been
placed. the setting shall be so chosen that automatic protective
actlion will correct the abnormal sltuation before a safety Iimit
Is exceeded.(6)

measured value - the value of a parameter as |t appears on the
output of a channel,.

mode - when the reactor Is positioned as close as posslidble to
the thermal column It is in the T mode and when [T is moved away
from the thermal column and reflected by water It Is In the W
mode.

movable experiment - an entire experiment which Is Intended to
be moved In or near the core or Into and out of the reactor
while the reactor I|s operating.

operable - a component or system which Is capable of performing
Its Intended functions In a normal manner.



operating - a component or system which Is performing Its
Intended function.

protective action - the Initiation of a signal or the operation
of equlpment within the reactor safety system In response to a
varlable or conditlion of the reactor facllity having reached a
speclified |imit,

reactivity limits = those |Imits Imposed on reactor core excess
reactivity based upon a reference core conditlion.,

reactivity worth of an experiment -~ the maximum absolute value
of the reactivity change that would occur as a result of
Intended or anticlpated changes or credible mal functions that
alter an experiment's position or confliguration.

reactor faclllity = that portion of the Rcactor Bullding that
constl utes the confinemen. but which does not Include the front
offlce area.

reactor operating - whenever the reactor I[s not secured or not
shutdown,

reactor operator - an Individual who Is |lcensed to manipulate
the controls of the reactor,

reactor safety systems - those systems, including thelr
assoclated Input channels, which are designed to Initlate
automatic reactor protection or to provide Information for
inltiation of manual protective action.

reactor secured - whenever (1) all shim/safety rods are fully
Inserted, (2) the console key Is In the OFF position and Is
removed from the lock, and (3) no In-core work is In progress
Invelving fuel or exper Iments or malntenance of the core
structure, control rods, or control rod drive mechanlisms.

reactor shutdown - when the reactor s subcritical by at [east



1% delta k/k In the reference core condition and the reactivity
worth of all experiments !s accounted for.

reference core condltion - when the core Is at ambient
temperature and the reactivity worth of xenon Is negligible
(<0,21% delta k/k).

regulating rod - a |ow reactlivity-worth control rod used
primarily to malntaln an Intended power level. |Its position may
be varled elther by manual control or by the automatic
servo-controlier.

reportable occurrence - any of the conditions described In
sectlon 6.5.2 of these specifications.

safety channel - a measuring or protective channel in the
reactor safety system.

safety limits (SL) = lImits on Important process variables which
are found to be necessary to reasonable protect the Integrity of
certaln physical barrlers which guard agalinst the uncontrol led
release of radloactivity.(6) (The principal physical barrier Is
the fuel cladding.!

scram - the elapsed time between reaching a Iimiting safety
system set point and the time when a control rod Is fully
Inserted.

secured experiment = any experiment, experimental facllity, or
component of an experiment that Is held In a stationary position
relative to the reactor by mechanical means. The restraining
forces must be substantlally greater than those to which the
experiment might be subjected.

senlor operator - an Indlividual who Is |lcensed to direct the
activities of reactor operators. Such an Indlvidual Is also a
reactor operator.



shall, should and may - the word "shall" is used to denote a
requirement; the word "should"™ to denote a recommendation; and
the word "may" to denote permission, which is nelther a
requirement nor a recommendation.

shim/satety rods - high reactivity-worth rods used primarily to
provide coarse reactor control. They are connected
electromagnetically to thelr drive mechanisms and have scram
capabillities,

shutdown margin = the minimum shutdown reactivity necessary fo
provide confidence that the reactor can be made subcritical by
means of the control and safety systems starting from any
permissible operating condition although the most reactive rod
Is In Its most reactive position (fully withdrawn) and that the
reactor will remain subcritical wlithout further cperator action.

startup source - a spontaneous source of neutrons which is used
to provide a channel check of the startup (fission chamber)
channel.

survelllance time Intervals =

two-year (Interval not to exceed 30 months).
annually (Interval not to exceed 15 months).
semlannually (Interval not to exceed 7 1/2 months).
quarterly (interval not to exceed 4 months).
monthly (Interval not to exceed 6 weeks).

weekly (Interval not to exceed 10 days).

dally (must be done during the working day).

true value - the actual value of a parameter.

unscheduled shutdown - any unplanned shutdown of the reactor
caused by actuation of the reactor safety system, operator
error, equlpment mal function, or a manual shutdown in response
+0 conditions which could adversely affect safe operation, not

including shutdowns which occur during tes*ing or check-out
operations.



2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 Safety Limits

Appllcabllity: This specification applies to the melting
temperature of the fuel cladding.

Qbjectiva: The obJective Is to ensure that the Integrity of the
fuel cladding Is maintalned In order to guard agalinst an
uncontrolled release of rad!oactivity,

Speclfication: The safety limit shall be on the temperature of
fuel element cladding, which skall be less than 580°C (1076°F).

Bases: The melting temperature of the aluminum alloy used for
cladding In the fuel element fabrication Is 580°C (10769F),
Therefore, in order to malintain the fuel element integrity Its
cladding temperature must not exceed 5800C (10769F). Although
the temperature distribution within a fuel element Is not
measured durlng the reactor operation, It can be calculated from
the known reactor power and Its distribution within the reactor
core (see section 3.4.5 of the Safety Analysis Report).

2.2 Llmiting Safety System Settings

Applicablility: This specification applies to the set polints for
the safety channels monitoring reactor thermal power, P.

Objectivae: To ensure that automatic protective action is
Initlated to prevent the maximum fuel cladding fomperafuro from
exceeding the safety limlt,

Speclifications: The IImliting safety system setting shall be on
reactor thermal power, P, which shall be no greater than 30C
kWt, or 1508 of full power,

Bases: The reactor coolling Is provided by natural convection In
the reactor pool. Therefore, the only parameter which can be



used to |imlt the fuel cladding temper:ture Is the reactor

power. The reactor power Is, therefore, speclifled as the
IImi*ing safety parameter. The analyslis In section 3.4.5 of the
Safety Ana'ysls Report (SAR) shows thai at the reactor power of
300 kWt, the maximum fuel plate centerline temperature s about
105°C (221°F). This temperature Is much lower than the
temperature at which fuel element damage could occur.

Therefore, a large safety margin exists between the I|imiting
safety system set point and the fuel safety |imlt,
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3. LIMITING CONDITIONS FOR OPERATION
3.1 Reactor Core Parameters

Applicabllity: These specifications apply to the reactivity
condltion of the reactor and the reactivity worths of control

rods and experiments,

ObJectives: To ensure that the reactor can be operated safely
and to ensure that [t can be shut down at all times.

Speclifications: The reactor shall not be operated unless the
following conditions exlist:’

(1) The fuel !oading shall be such that the excess reactivity
above the reference core condition will be no more than
1.5% delta k/k, except that the axcess reactivity may be
Increased up to a maximum of 3.5% delta k/k for purposes of
control rod callibration only. This Increase In excess
reactivity above 1.5% delta k/k will ba permitted no more
than twice a year and for no more than flve consecutive
working days each time., The reactor shall be operated only
by a |icensed Senior Operator when the excess reactivity Is
greater than 1.5%.

(2) The reactor shall be operated only when all lattice
positions Internal to the active fue! boundary are occuplied
by either a fuel element or control rod fuel element or by
an experimental facllity.

(3) The minimum shutdown margin under any condition of
operation with the highest worth control rod fully
withdrawn shall be no less that 1,03 delta k/k.

(4) The regulating rod shall be worth no more than 0.7% delta
k/k in reactivity,
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Bases:

(1)

(2)

(3)

(4)

A suffliclient excess reactivity Is needed to provide for
temperature effect overrlide, xenon override, and
operational and experimental flexiblility. The limit of
1.5% delta k/k on excess reactivity Is to assure that the
operational characteristics of a reactor core are such as
analyzed In the Safety Analysis Report. |t has been shown
In section 9.6 of the SAR that a stepwise reactivity
Insertion of 1.5% delta k/k does not adversely affect the
health and safety of the publlic and the reactor staff. The
limit of 3.5% delta k/k allows for the complete, direct
calibration of the most worth shim/safety rod. This excess
reactivity Is not ailowed for any other opera?iénal
purposes. In the accident analysis performed in section
9.6 of the SAR It was concluded that no credible physical
mechanism exists which could possibly lead to a sudden
release of this amount of reactivity. Past experlence has
shown that it takes about five working days to perform
control rod callbrations.

This specification precludes the possibility of having an
Internal vacancy Into which a fuel element could be
Inadvertently Inserted.

The shutdown margin is necessary so that the reactor can be
shut down from any operating condition and remain shut down
after cool down and xenon decay, even [f one control rod
should become stuck In the fully withdrawn position.

Since the regulating rod Is used for automatic control, it
Is prudent to |Imit Its reactivity worth to less than the
delayed neutron fraction, so that a prompt neutron
criticality cannot inadvertently be caused by I[ts total
withdrawal, '



b ———— -

12

3.2 Reactor Control and Safety Systems

Applicability: This specification applies to the
instrumentation that must be operable for safe operation of the
reactor.

Objective: To require that sufficient control information and
automatic protective signals are available to the operator to
ensure safe operation of the reactor.

Specification: The reactor shall not be operated unless the
channel: described in Table 3.1 are operable.
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Table 3.1 Control Channels

Channel Set Point Function

Linear Power 1208* Rundown

Demand

Low Compensating lon 80g* Rundown

Chamber Vol tage

Log Power 120%* Rundown

Reactor Perlod 15 s* Rundown

Reg. Rod on Insert Not applicable. Rundown

Limit in Auto

Radiation Area Monltorst 20 mrem/hr* Rundown

Poo! Water Temperature 1350F*% Rod Withdrawal
Prohibit

Startup Count Ratet 2 cps™ Rod Wlthdrawal
Prohibit

Reactor Perlod* 30 s* Rod Withdrawal
Prohibit

Recorder Off Not applicable. Rod Withdrawal
Prohlbit

* Values listed are the Iimiting set points. For operaticnal

cenvenience the actual set points may be on more restrictive

values.

* These channels may be key bypassed at the reactor conscle by
the Senior Operator on Duty as provided for In the Standard
Operating Procedures.
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Bases: The power channels provide assurance that measurement of
the reactor power |s adequately covered at both low and high
power ranges.

The radlation area monltors provide Information to operating
personnel of a decrease In pool water level and of any Impending
or exlsting danger from radliation contamination or streaming,
allowing ample time to take necessary precautions to Inifiate
safety actlon.

The startup Interlock, which requires a neutron count rate of at
least 2 counts per second (cps) before the reactor |s operated,
ensures that sufficlent neutrons are avallable for proper
operation of the startup  channel, and for a controlled approach
to criticality.

The pool water temperature prohibit provides protection to keep
the demineralizer resins below their suggested temperature
limit, which Is 140°F (60°C).

3.2.2 Reactor Safety Systems

Appllicablllity: This specification applies to the reactor safety
system channels.

Qbjective: To stipulate the minimum number of reactor safety
system channels that must be operable to ensure that the
|imiting safety system seftings are not exceeded during normal
operation.

Speciflication: The reactor shall not be operated unless the
safety system channels described In the Table 3.2 are operable.
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Safety System Channels

Channel

Set Point

Function

Manual Button
Reactor Power
Reactor Perlod
Bridge Motion

Log N & Period
Not QOperative

Not applicable.
300 kwt*

5 3"

Not applicable.

Not applicable.

Scram
Scram
Scram
Scram

Scram

*

convenience the actual

values.

Values |isted are the |imiting set polnts.

For operational
set points may be on more restrictive
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fases: Power channels are provided to ensure that the power
level Is |Imited to protect agalinst abnormally high fuel
remperatures. The manual scram allows the cperator to shut down
the reactor If an unsafe or abnormal condition arises. The
period scram Is provided to ensure that the power level does not
Increase on a perlod less than 5 seconds.

3.2.3 Shim/Safety Rod Drop Times

Appllcablllty: This specification appplles to the time from the
recelpt of a safety signal to the time !t takes for a
shim/safety rod to drop from the fully withdrawn to the fully
Inserted position (free-drop time).

Qbjective: To ensure that the reactor can be shut down within a
speclfled pericd of time. '

-

Speclflication The reactor will not be operated unless the
free-drop time for each of the three shim/safety rods Is less
than 600 msec.

Bases: Shim/saftety rod drop times as specified will ensure that
the safety IImit will not be exceeded In a worst-case del ayed
critical transient which has been analyzed In section 9.4 of the
SAR. Establishing a Iimit on the rod drop time also provides
means to detect any gradual degradation In the rod Insertion
performance.

3.3 Coolant System

Applicabllity: This specification applies to the height of
water above the reactor core and to the quality of the coolant

water,

Objective: To ensure that adequate coolling Is provided at all
times for the reactor core and to ensure that there |s

sufficlent biologlical shielding avallable. The objective of the
water quallity requirement Is to reduce corrosion of the fuel
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element cladding and to reduce neufron activation of dissolved
materials.

Specification:

(1)

(2)

(2)

3.4

The reactor shall not be operated unless there Is at |east
16 feet (4.88 m) of water above the core.

The resistivity of the pool water shall be greater than 0.5
megaohm-cm as long as there are fuel elements in the pool.

Coolling of the reactor core Is provided by the natural
convection in the reactor pool. In order to maintaln the
convection flow path Intact the reactor core must be fully
submerged. Radliation levels at |lcensed power require a
sufficlent depth of water for shielding.

A small rate of corrosion continuously occurs Iin a
water-metal system. To lImlIt this rate, and thereby extend
the longevity and Integrity of the fuel cladding, a water
purlfication system I|s required. Experience with water
qual ity control at this and many other reactor facilities
has shown that malintenance within the specified |imift
provides acceptable control of the corroslon rate. (See
sectlon 5.2 of the SAR for further information.)

Conflinement

Applicability: This specification applies to the capability of
Isolating the reactor faclllity from the unrestricted environment
when necessary.

Objective: To prevent the exposure to the publlic resulting from
airborne actlvity released Into the reactor facliliity from

exceeding the I|imits of 10 CFR 20.105 for unrestricted areas,
and to be consistent with the ALARA concept.
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Speciflcation: The reactor shall not be operated unless the
Reactor Bullding bay door, ventilation Intake and exhaust duct
louvers, and the personnel security door are operable.

Basls: The baslis for the avallablllity of these [tems Is to
ensure that the reactor faclility can be Isolated In the case of

a release of alrborne radloactivity from the reactor or
assoclated experimental faclilitlies.
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3.5 JYentilation System

Applicabllity: This speclfication applies to all ventilation
fans and the assoclated Intakes and exhausts.

Objectiva: To provide for normal bullding ventilation and the
reduction of alrborne radloactivity within the reactor bay
durlng reactor operation.

Specification: A ventllation fan with a capaclity of at |east
4,500 cublc feet per minute (cfm) (127.4 m3/min) shall be turned
on when the reactor Is at full power.

Bases: Experlence has shown that during normal operation this
speclfication is sufficient to malntain radloactive gaseous
effluents below 10 CFR 20 (Appendix B) IImits. Section 7.6.1 of

the Safety Analysis Report shows that releasing the alir does not
unduly expose the publilic,

3.6 Radlation Monitoring Systems and Radloactive Eff'yents

3.6.1 Radlatlion Monitoring Systems

Applicabllity: This speclification applies to the radlation
monltoring Instrumentation,

Qbjective: The objective Is to ensure that radiation exposure
to the personnel In the reactor bullding stays below the |imits
speciflied In 10 CFR 20,101 for restricted areas and Is
consistent with the ALARA principle.

sSpecification: The reactor shall not be operated unless the
Radlation Area Monitors (RAMs) located at the reactor bridge, at
the demineralizer, and In the experiment room are operable.
Table 3.3 speciflies thelr location, thelr set polnts and
functions.
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Table 3.3 Radlation Area Monltors

Location Set Point* Functlon
Reactor Bridge 20 mrem/hr Rundown
30 mrem/hr Bullding Evacuation
Demineral lzer 20 mrem/hr Rundown
Exper iment Room 20 mrem/hr ) Rundown

* values |lsted are the limliting set points. For operational
convenlence the actual set points may be on more restrictive

values.

Bases: The RAMs provide Information to operating personnel
about the radlation level above the reactor pool, at the
demineral izer, and In the experiment room. It ensures that In
the case of a fallure ot an experiment cr a significant drop In
the pool water level the appropriate actlon can be automatically
Initliated.
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3.6.2 Radloactive Effluents

Applicablllty: This specification appllies to the monitoring of
radloactive effluents from the reactor facllity. Alrborne and
liquid effluents are discussed separately In the followling

sub=-sections.
3.6.2(1) Alrborne Effluents

Qbjective: To ensure that exposure to the public resulting from
the routine release of radloactive airborne effluents will not
endanger the health and safety of the public.

Spaecification: The activity of Ar-41 released beyond the site
boundary shall not exceed the |imlts of 10 CFR 20, Appendix 8,
Table Il, Column 1 for unrestricted areas.

Basis: The basis for this speciflication is glven In section 7.6
of the SAR.

3.6.2(2) Liquid Effluents

Qbjective: To ensure that exposure to the publlic resulting from
the release of radiocactive liqulid effluents will be well below
the |imits of 10 CFR 20, Appendix B, Table |, Column 2.

Specification: The activity of liquids released beyond the slite
boundary shall not exceed 10 CFR 20.303 specifled IImits at the

point of re'ease.

Basis: The basis for this speclfication is gliven In secticn 7.6
of the SAR.

3.7 Experiments

Applicablility: These speclifications apply to the reactivity
condition of experiments, to materlais |imitations, to failures
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or mal functions of experiments, and to fueled experiments.

Objectives: To ensure the reactor can be shut down at all
times, that the reactor fuel will not be damaged, that the
|imiting conditions for oparation will not be exceeded, and that
a malfunction of an experiment will not result In undue
radloactivity release to the environment,

3.7.1 Reactivity Limits

Speclifications: The reactor shall not be operated uniess the
following condltions axist:

(1) |f any experiment worth more than 0.4% delta k/k is
Inserted In the reacter, a procedure approved by the
Radiatlion Safety Committee shall be followed.

(2) Any experiment with a reactivity worth greater than 0.4%
delta k/k shall be a secured experiment.

(3) Experiments worth more than 0.4% delta k/k shall be
Inserted or removed with the reactor shut down.

(4) The total reactivity worth of all axperiments shall be no
greater than 1.2% delta k/k.

(5) Experiments having moving parts shall not have an insertion
rate greater that 0.05% delta k/k per second.

(1) Thorough Radlation Safety Committee review, which requires
that a detalled experimental procedure be provided and a
reactor staff review be conducted, provides assurance that
such experiments wlll take reactor and personnel safety,
and the environment Into proper account.

(2) This Iimit is provided in order to prevent a moveable
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exper iment from inserting a large reactivity Insertion Into
the operating reactor. An analysis of this reactivity
|imit Is glven In section 9.4 of the SAR.

In order not to accldentally Insert too much reactivity
when the reactor |s operating, such experiments need to be
assembled or disassembled only when the reactor is shut
down,

The total reactivity of 1.2% delta k/k places an acceptable
upper limit on the worth of all experiments. This limit Is
lower than the reactivity for which an accident analysis
was performed In section 9.6 of the Safety Analysis Report.
It was shown In this analyslis that the maximum fuel
cladding temperature would not exceed the safety |'mift,

This specification allows for certaln reactor kinetics
experiments to be performed, while maintalning constraint
upon the rate of change of reactivity Iinsertions. It Is
well within the envelope of the reactivity Insertion rate
which was analyzed In section 9.5 of the Safety Analysis
Report. Results have shown that the health and safety of
the publlic and the reactor staff would not be endangered in
such an acclident,

Materlials

Specifications:

(2)

All materials to be Irradlated in the reactor shall be
el ther corroslion resistant in reactor pocl water or
encapsulated within corrosion resistant containers.

Explosive material shall not be allowed In or near the
reactor unless speclfically approved by the Radiation

Safety Committee. Experiments reviewed by the Radlation
Safety Committee In which the material Is potentially
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explosive, elther while contalned or If It leaked from the
container, shall be designed to prevent damage to the
reactor core or to the control rods or instrumentation, and
to prevent any changes In reactivity. Known explosives In
the amount greater than 25 milligrams shall not be
Irradlated In or near the reactor core. In addition the
pressure shall be calculated or experimenatlly determined
such that it vill not cause the sample contalner to fall.

Fueled experiments shall not be 2!iowed In or near the
reactor unless specifically approved by the Radiation
Safety Committee. Fueled experiments In the amount which
would generate a power greater than 100 W shall not be
Irradlated at the UMRR facllity. Fueled experiments which
generate more than 1 W power shall be irradliated in the
reactor pool at least 4.88 m (16 ft) deer under the pool
water surface. Fueled experiments which generate less than
| W power may be Irradlated in the beam port or the thermal
column,

Cooling shall be provided to prevent the surface
temperature of an experiment being Irradlated from
exceeding the boliling point of the reactor pool water.

The requirement concerning either corrosion resl!stant
materials or corrosion resistant encapsulation provides
assurance that Irradliation samples will not contaminate the
pool water and thus cause fuel damage.

Speclal case-by~-case precautions would be taken before the
unilkely Irradliation of explosive materlals would be
allowed. The quantities would be restricted to very small
masses and most |lkely such Irradiations would be done at

the far end of the beam tube or of the thermal column. In
which case, the potentlial for core damage or reactivity
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changes would be very small.

(3) Speclal case~by=-case precautions would be taken before
irradlation of fueled experiments. The Radlation Safety
Comm|ttee must determine whether there are any unreviewed
safety questions. Sectlion 9.7 of the Safety Analysis
Report addresses the Impact of the fallure of a fueled
experiment,

(4) Samples or containers Irradliated In the pool are In contact
with a large heat sink. However, In order to assure that
departure frcm nucleate bolillng does not occur, adequate
heat removal must be provided.

3.7.3 Fallure and Mal function

Specifications:

Experimental apparatus, material, or equipment to be Inserted in
the reactor shall not be positioned so as to cause continuous
shadowing of the nuclear instrumentation, Interference with the
control rods, or other perturbations that may Interfere with the
safe operation of the reactor.

Bases:

An experiment which shadows any of the nuclear Iinstrumentation
could possibly cause It to glve erroneous information and thus
degrade Its performance. Experiments which could adversely
affect proper operation of the control rods must be avoided for
obvious reasons,
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4, SURVEILLANCE REQUIREMENTS

This sectlion prescribes the frequency and scope of tests which
are requlired to demonstrate performance of the systems and thelr
limiting conditlions for operation. Allowable survelllance time
Intervals shall not exceed the times shown In the definition
section 1.3,

The maximum Intervals on survelllance frequenclies Indicated are
to provide operational flexibllity. The establlIshed frequencies
of survelllance shall be maintalined over the long term,

Survelllance tests (except those specliflically required for
safety when the reactor Is shutdown) may be deferred durlng
reactor shutdown; however, they must be completed prlor to or at
the time of the next reactor startup. Survelllance tests
scheduied to occur during an operating cycle which cannot be
performed with the reactor operating may be deferred to the end
of the cycle.

4.' Reactor Core Parameters

4.1.1 Excess Reactivity

Appllicabillty: This specification applies to the survelllance
requirements for determining the excess reactivity of the
reactor core.

Objectives: To make certalin that the excess reactivity limits
of specliflication 3.1 are nut exceeded.

Specification:

(1) Following any change In core configuration Involving
reactivity changes gr-ater than 0.2% delta k/k, Including
any control rod grid position changes, the excess

reactivity of the core shall be determined for both the W
and T modes.
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(2) Before a new core configuration s taken critical It shall
be visually confirmed by a |lcensed operator on duty that
there are no unoccupled Internal lattice positions,

Bases:

(1) An experimental determination of the excess reactivity at
reference core condltions Is necessary In order to preclude
operating the reactor without adequate shutdown capabllity.

(2) Visual confirmation of the reactor core |Is the most
rellable way to assure that all Internal positions are
occupled and that no space exists for rapid insertion of a
fuel element,

4.2 Reactor Control and Safety Systems

4.2.1 Shim/Safety Rods and Regulating Rod

Applicabllity: This specification applies to the surveillance
requirements for the shim/safety rods and the regulating rod.

Qbjectives: To ensure that the control rods are capable of
performing their function and to establish that no significant
physical degradation In the rods has occurred.

Speclifications:

(1) Shim/safety rod drop times shall be measured semiannually.
Shim/safety rod drop times shall also be measured |f the
control assembly is moved to a new position In the core or
I the magnet assembly has been removed and reinstalled,
and after rod Inspections.

(2) The shim/safety rod reactivity worths shall be measured

whenever one or more of the rods are Installed In a new
core confliguration,



28

(3) The regulating rod worth shall be measured whenever the rod
Is Installed In a new core configuration.

(4) The shutdown margin shall be determined after the excess
reactivity of the core and the total worth of each contro!
rod have been experimentally determired for a new core
confliguration,

(5) The shim/safety rods shall be visually Inspected annually
for pitting and cracking an¢ whenever rod drop times exceed
the IImiting conditions for operation (section 3.2.3 of
these specifications).

Bases: The reactivity worth of the shim/safety rods Is measured
to assure that the required shutdown margin Is available and to
provide means for determining the reactivity worth of
experiments Inserted In the core. The visual Inspection of the
shim/safety rods and measurement of thelr drop times are made to
determine whether they are capable of performing properly. The
determination of the regulating rod worth Is to make certain
that Its value does not exceed the delayed neutron fraction.

4.2.2 Satety Channels

Applicabllity: This specltication applies to the surveillance
requirements for the reactor safety system channels for the

reactor.

Objective: To ensure that the reactor safety system channels
are cperable as required by Specification 3.2.2.

Specificatlons:

(1) A channel test of each of the reactor safety system
channels shall be performed before each day's operation or

before each operatlion expected to extend more than one day,
except for the bridge motion monitor which shall be done
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weekly.

(2) A channel callbration of the reactor power range safety
channel and perliod channel shall be performed semiannually.

(3) The thermal power shall be experimentally verified
semiannually.

E

(1) The dally channel tests will ensure that the safety
channels are operable.

(2) The semi-annual callibration will permit any lcng=-term drift
of the channels to be corvected.

(3) The semi-annual verlfication of the power measuring
channels will correct for drift and ensure operation within
the requirements of the |license.

4.2.3 Maintenance

Applicabiilty: This specification applles to the survelllance
requirements followling maintenance of control or safefy systems.

Qbjectiva: To ensure that a system Is operable before beling
used after maintenance has been performed.

Speclfication: Following malntenance or medification of a
control or safety system or component, It shall be verified that
the system Is operable elther before It is refurned to service
or during Its Initial operation,

Bases: The Intent of the specification Is to ensure that work
on the system or component has been properly performed and that
the system or component has been properly reinstalled or

reconnected. Correct operation of some systems, such as power
range monltors, cannot be veriflied unless the reactor Is
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operating. Operation of these systems will be ver!fled during
their Initlal operation following maintenrance or modification.

4.3 Coolant System

Appllicabllity: This specification applles to the survelllance
of coolant water quality.

Qbjective: To ensure that water quallty does not deteriorate
over extended perliods of time even [f the reactor Is not
operated.

Speciflcation: The resistivity of the coolant water shall be
measured at |east once every 2 weeks.

Bases: Section 3.3 of these speclfications ensures that the
water quallity Is adequate during reactor operation, and this
section ensures that the water quality is not permlitted to
deteriorate over extended periods of time even If the reactor
does not operate. The demineralizer resins should be
regenerated In order to Improve the water qual'ty. If that is
not sufficlent, then the resins should be replaced.

4.4 Confipement

Applicablillty: This speclification applies to the surveillance
requirements for conflinement of the reactor bay.

Qbjective: To ensure that the closure equipment to the reactor
bay Is operatle,

Specifications: At least once each month, a test shall be made
to ensure that the followling equipment Is operable: bay door,
ventilation Inlet and exhaust duct louvers, and the personnel
security door,

Bases: Monthly survelllance of this equipment will verify that
the conflinement of the reactor bay can be maintained, If
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conflinement [s needed.

4.5 JYentllation Systems

Applicability: This speclification applies to the ventilation
fans and assoclated ciosure devices.

Objective: The objective Is to ensure that the ventilation fans
and closure devices perform their functlion satisfactorily.

Specifica*ion: Ventilation fans and all closure devices shall
be visually checked at least monthly for proper operation,

Bases: Monthly survelllance Is to ensure proper exchange of air
through the reactor faclility to reduce the bulldup of
radioactive gases or particles within the reactor bay.

4.6 Radlation Monitoring Systems and Radicactive Effluents

4,6.1 Radiation Monitoring Systems

Applicability: This speclification appllies to the area radlation
mon|toring equipment required by section 3.6.1 of these
specificatlions,

Objectives: To ensure that the radliation monitoring equipment
Is operating and to verlfy appropriate alarm settings.

Specificatiaon: The operation of the radlation monitoring
equipment and the position of thelr assoclated alarm set points
shall be verified dally during periods when the reactor Is In
operation. Callbration of the radlation monitoring equipment
shall be performed annually.

Bases: Adequate radlation control requires operable monitors,
and experience has shown that an annual callbration of the

monltoring systems |s adequate to ensure thelr proper
functioning within the speciflied Iimits.



4.6.2 Radloactive Effluents

4.6.2(1) Alrborne Effluents

Applicabllity: This speclification appllies to the survelllance
of the alr In the reactor bullding while the reactor I's
operated.

Qbjective: To verify the method used to calculate the alrborne
effluents,

Specitlications: An experimental verification of calculated
release values shall be performed annually.

Basls: This is to ensure that the airborne radiocactive
effluents wlll be properly accounted. The basis for this
speciflication Is gliven In section 7.6.1 of the SAR.

4,.6.2(2) Liquid Effluents

Appllicabillity: This specification applles to the survelllance
of llquld radicactive effluents,

Specifications: Before any release of potentially radiocactive
liquid effluent, samples shall be drawn and analyzed.

Basls: This Is to ensure that radloactive liquid effluents will
be properly analyzed befcre being released 1o the unrestricted
environment. The basis for this speclfication Is given In
section 6.2 of the SAR.

4.7 Experlments

Appllicablillty: These specifications apply to the specific
survelllance activities related to experiments.

Qbjectlives: To make certalin that all of the restrictions on
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exper Iments In Specification 3.7 are met.
Speclfication: Preparation of samplies to be Irradiated and of
exper iments to be performed at the reactor shall be done In

accordance with proper prescribed procedures.

Bases: The preparation of samples and experiments by proper
technique means |aboratory safety Is befter assured.
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5. DESIGN FEATURES

Cnly those design features of the faclllity describing materials
of construction and geometric arrangements, which If altered or
modlfled would significantly affect safety (and which are not
included In sections 2, 3 or 4 of the Technlical Specifications),
are Included In this sectlion,

The Safety Anaiysls Report contains the detalls necessary for
establIshing criteria for the following Technical
Speclfications.

5.1 Site and Facllity Description

5.1.1 The Nuclear Reactor Bullding Is located on the east side
of the University of Missouri-Rolla campus In Rolla,
Missouri, near 14th Street and Pine Streeft,

5.1.2 The reactor Is housed In a steel-framed, double-walled
aluminum bullding designed to restrict leakage. All alr
and other gases will be exhausted through vents In the
reactor bay celling 30 feet (or 11 meters) above grade.
The Reactor Bullding free volume Is approximately 17000
cublic meters.

5.2 Reactor Coolant System

5.2.1 The minimum temperature of the reactor pool should be no
less than 15.5°C (60°F) when the reactor Is operated.

5.3 Reactor Core and Fuel
5.3.1 Core Configurations

Various core confligurations may be used to accommodate

exper iments,

5.3.2 Fuel Elements
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(1) Plate fuel elements of the MTR type are used. The overall
dimensions of each element are approximatel/y 3 Inches by 3
inches by 36 inches. The active length ot fuel Is
approximately 24 Inches and the fuel is clad In alumninum.
The fuel plates are jolined to two side plates In each
element. The whole assembly Is jolned at the hFottom to a
cylindrical nose plece that fits Into the core grid plate.

(2) There are control rod fuel alements which are simlilar to
the elements described in (1) with the exception that the
center plates have been removed and have been replaced with
guide plates such that the control rod cannot come In
contact with fuel piztes.

5.3.3 Control Rods

(1) Poison sections cf the three shim/safety rods are stainless
steel and contaln approximately 1.5% natura! bLoron. The
rods have nominal dimensions of 2~1/4 inches by 7/8 Inches
In cross sectior and are 29 inches long.

(2) The poison secticon of the regularting rod Is a stainless
steel oval-shaped tube, 25 inches long, having a wall
thickness of 65 mils, and is mechanically coupled to the
rod drive.

5.3.4 Control Rod Drive Mechanlisms

(1) The shim/safety rod drives have a maximum vertical travel
ot 24 !nches and a withdrawal rate ot approximarely
6-inches per minute.

(2) The regulating rod drive has a maximum vertical fravel of
24 Inches and a withdrawal rate of approximately 24-Inches per
minute.

(3) Lights are provided on the cperator's conscle to Indicate
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upper |Imit, lower |Imit, shim range, and magnet contact
for each shim/safety rod.

5.3.5 Start-up Source

A neutron source Is avallable of such a strength as to satisfy
the requirements that the count rate Is greater than 2 counts
per second during a cold reactor start-up.

5.4 Fflsslonable Materlal Storage

5.4.1 The fuel storage pit, which Is located below the floor of
the reactor pool and at the end opposite from the core,
will be capable of storing the complete fuel Iinventory.
The neutron multiplication factor of the fully locaded
storage pit shall not exceed 0.9 under any conditions.
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6. ADMINISTRATIVE CONTROLS

6.1 Qrganlzation

6.1.1 Structure

The Nuclear Reactor Facllity Is a part of the School of Mines
and Metallurgy of the University of Missouri=Rolla. The
organizational structure Is shown In Flgure 6.1.

6.1.2 Responsibility

The Dean of the School of Mines and Metallurgy Is the Individual
responsibie for the reactor tacillity's licenses (Level 1),

The Director of the Nuclear Reactor Facility Is the contact
person for the NRC and will have overall responsibiiity for
management of the faclility (Level 2).

The Reactor Manager shall be res»onsibie for the day-to-day
operation and for ensuring that all operations are conducted in
a safe manner and within the |imits prescribed by the facillty
|icense and the provisions of the Radiation Safety Committee
(Level 3). During periods when the Reactor Manager s absent,
his responsibilities are delegated to a Senior Operater (Level
4).

The Reactor Manager shall have a Bachelor's degree In
engineering or science or an equivalent combination of education
and experience from which comparable knowledge and abilities can
be acqulred.

The Reactor Malntenance Engineer shall have a Bachelor's degree
in engineering or sclence or an equivalent combination of
education and experlence from which comparable knowledge and
abllities can be acqulired.

As soon as reasonably possible after belng assigned to the
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position, the Reactor Manager and the Maintenance Englineer shall
obtaln and maintaln NRC Senlor Operator |lcenses.

A Health Prysicist who Is organizationally Independent of the
Reactor Faclility operations group, as shown In Figure 6.1, shall
be responsible for radliological safety at the faclllity.

6.1.3 Staffing

When the reactor Is operating the following staffing conditions
shall be met:

(1) At least two persons (one of whom is a |licensed Senior
Operator) shall be present In the Reactor Bullding.

(2) A licensed Reactor Operator or Senlior Operator shall be
present in the control room.

When fuel or control rods are being Installed In or beling
uniocaded from the core the following conditions shall be met:

(1) All rearrangements of the core or other nonroutine actions
shall be under direct supervision of a |lcensed Senior
Operator,

(2) The Health Physiclst or his/her designated representative
shall be present to monitor radlation levels.

When the reactor Is belng used for training purposes the
following ronditions shall be met:

(1) Students shall be under the direct supervision of a
| lcensed Reactor Operator and shall not be permitted to
operate the reactor when the excess reactivity Is greater
than 0.7% delta k/k.

(2) Tralnees, who are preparing to become |icensed at the
facility or for a utillity, shall be under the dlirect
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supervision of a Senior Operator and shall not be permitted
to operate the reactor when the excess reactivity Is
greater than 1.5% delta k/k.

6.1.4 Selection and Training of Personnel

The selection, training, and requalification of operations
personnel shall met or exceed the requirements of Amerlican
Natlional Standard for Selection and Tralning of Perscnnel for
Research Reactors, ANSI/ANS=15.4-1977, Sections 4-6,(7)

6.2 Reyvlew and Audlt

There shall be a committee that reviews and audits reactor
operations to ensure that the faclility Is operated in a manner
consistent with public safety and within the terms of the
facility license., The Committee shall be referred to as the
Radlation Safety Committee and shall report to the Chancellor of
the campus and advise the Dean of the School of Mines and
Metallurgy, and the Reactor Director on those areas of
responsibillity specified below.

6§.2.1 Composition and Quallifications

The Committee shall be composed of at least five members, one of
whem shall be the Radiation Satety Officer of the campus. No
more than two members will be from the organization responsible
for reactor operations., The membership of the Commlittee shall
be such as to maintain a thorough knowledge in areas relating to
reactor safety and research use of radlolsotopes.

6.2.2 Charter and Rules

(1) A quorum of the Committee shall consist of at least one
half of the voting members,

(2) The Committee shall meet at |east quarterly. Minutes of
all meetings shall be disseminated to Committee members and
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to other responsible personnel as delsgnated by the
Committee Chalrman,

(3) The Committee shall have a wrltten statement, or charter,
defining such matters as the authority of the Committee,
the subjec*s within its purview, and other such
administrative provisions as are required for effective
functioning of the Committee.

6.2.3 Revliew Function

As a minimum, the responsibillities of the Radiation Safety
Committee Include:

(1) review and approval in accordance with 10CFR50.59 of
untried experiments and tests that are significantly
different from those previously used or tested In the
reactor, as determined by the Facillty Director.

(2) review and approval In accordance with 10CFR50.59 of
changes to the reactor core, reactor systems or design
features that may affect the safety of the reactor.

(3) review and approval of all proposed amendments to the
facllity license and Technical Specifications.

(4) revliew reportable occurrences and the actions taken to
Identify and correct the cause of the occurrences.

(5) review significant operating abnormalities or deviations
from normal performance of faclility equipment that affect
reactor safety,.

This same Committee may have other responsibilities, for
example review and approval of radliolsotope use requests on
the rest of the campus. The Committee may assign

sub-committees to act on Its behalf provided that sald
sub-committees report In writing all actions they take.
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6.2.4 Audit Function

The Radlatlion Safety Committee wll| arrange for a knowledgeable
and Impartlial Individual (or Individuals) to review reactor
operation and audlt the operational records for compliance wlith
reactor procedures, Technlical Specifications, and | ilcense
provisions. An Impartial Individual Is one who Is not directly
atfected by the findings or recommendations of the audlt and has
no reascn to be biased concerning the review. These audifts
shall be performed at least once each calendar year.

6.3 Qperating Procedures

-

The reactor staff shall prepare and utillze written procedures
for at least the Items |lsted below. These procedures shall be
adequate to ensure the safe operation of the reactor, but should
not preclude the use of independent judgment and acticn should
the slituation require such.

(1) startup, operation, and shutdown of the reactor.

(2) installation or removal of fuel elements, control rods,
exper Iments, and experimental faclilities.

(3) actlons tc be taken to correct speciflic and foreseen
potential malfunctions of systems or components, Including
responses to alarms, suspected coolant system leaks, and
abnormal reactivity changes.

(4) emergency condltlions Involving potential or actual release
of radloactivity, Including provisions for evacuation,
re-entry, recovery, and medical support,

(5) preventive and corrective maintenance operations that coulc
have an effect on reactor safety.

(6) perlodic surveillance (Including testing and callibration)
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of reactor Instrumentation and safety systems.

(7) radlation control procedures which shall be maintained and
made avallable to all operations personnel.

(8) Implementation of emergency and physical securlty plans.

Substantive changes to the approved procedures shall be made
only with the approval of the Radiation Safety Committes.
Changes that do not change the original Intent of the procedures
may be made with the approval of the Faclillity Director.

6.4 Experiments Review and Approval

The reactor staff shail perform a thorough review of all
proposed experiments in order to assure that they meet fthe
requirements of sections 3.8 and 4.8 of these speclfications,.

Following the reactor staft review and approval, any proposed

untried experiments will be forwarded to the Radlation Safety
Committee for Its review and approval or disapproval.

6.5 Required Actlons

6.5.1 Action To Be Taker In the Event a Safety Limit Is
Exceeded

(1) The reactor shall be shut down, and reactor opsrations
shall not be resumed until authorized by the NRC.

(2) The safety limi+ violation shall be promptiy reported to
the Director of the Reactor Faclllty.

(3) The safety limit viclation shall be reported to the NRC.

(4) A satety lImit violation report shall be prepared. The
report shall describe the followling:
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(a) applicable circumstances leading to the violation
Including, when known, the cause and contributing
factors.

(b) effect of the violation upon reactor facility
components, systems, or structures and on the health
and safety of personnel and the public.

(c) corrective action to be taken to prevent recurrence.

(5) The report shall be reviewed by the Radlation Safety
Committee and any follow=up report shall be submitted to
the NRC when authorl ation Is sought to resume operation of
the reactor,

6.5.2 Action To Be Taken In the Event of a Reportable
Occurrence

A reportable occurrence Is any of the following conditions:

(1) any safety system setting less conservative than specified
In section 2.2 of these speciflications,

(2) operating In violation of a Limiting Condition Operaticn
establ ished In section 3 of these speclifications, unless
prompt remedial action Is taken.

{3) safety system component mal functions or other component or
system mal functions durling reactor operation that could, or
threaten to, render the safety system Incapable of
performing Its Intended safety function, uniess Immediate
shutdown of the reactor Is Initiated.

(4) an uncontrolled or unanticipated Increase In reactivity In
excess of 0.5% delta k/k.

(5) an observed Inadecuacy In the Implementation of elther
administrative or procedural controls, such that the
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Inadequacy could have caused the existence or development
of an unsafe conditlon In connecticn with the operation of
the reactor.

abnormal and significant degradation In reactor fuel,
and/or cladding, coolant boundary, or conflinement boundary
(excluding minor leaks) where applicable that could result
In exceeding prescribed radliation exposure |Imits of
personnel and/or the environment,

In the event of a reportable occurrence, the following action

shall

(1)

(2)

(3)

(4)

be taken:

the reactor condlitions shall be returned to normal, or the
reactor shall be shut down, if it is necessary In order to
correct the occurrence.

The Director of the Reactor Facllity shall be notifled as
soon as possible and corrective actlion shall be taken
before resuming the operation Involved.

A written report of the occurrence shall be made which
shall Include an analysls of the cause of the occurrence,
“he corrective actlion taken, and recommendations for
measures to preclude or reduce the probabilirty of
recurrence. This report shall be submitted to the Director
and the Radlation Safety Committee for review and approval.

A report shall be submitted to the Nuclear Regulatory
Commisslion In accordance with section 6.6.2 of these
speclfications,
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6.6 Reports

Reports should be made to the Nuclear Regulatory Commission as
follows:

6.6.1 Operating Reports

An annual progress report will be made by Apri| 30 of each year
to the Dlirector, Office of Nuclear Reactor Regulation, U.S. NRC,
with a copy to the Reglonal Administrator, Reglon 111, U.S. NRC,
providing the following Information:

(1) A narrative summary of operating experience (including
experiments performed) and of changes In faciiity design,
performance characteristics, and operating procedures
related to the reactor safety occurring durinrg the
reporting perlod,

(2) A tabulation will be prepared showing the energy generated
by the reactor (In kilowatt hours) and the number of hours
the reactor was In use,

(3) The results of the safety-related malintenance and
Inspections., The reasons for corrective maintenance of
safety-related Items wlill be Included.

(4) A table of unscheduled shutdowns and Inadve-tent scrams,
Including thelr reasons and the corrective actlions taken,

(5) A summary of changes to the facllity or procedures, which
affect reactor safety, and performance of tests or
exper iments carrled out under the condltions of section
50.59 of 10 grr 50.(6)

(6) A summary of the nature and amount of radiocactive gaseous,
Ilquid, and solld effluents released or discharged to the

environs beyond the effective control of the |icensee as
measured or calculated at or prior to the polint of such



(7)

6.6.2

(1)

(2)

a7
release or dlischarge.

A summary of radiation exposures recelved Dy taclility
personnel and visitors, Including the dates and times of
signiticant exposures (greater than 500 mrem for adults and
50 mrem for persons under 18 years of age) and a summary of
the results of radlation and contamination surveys
performed within the facllity.

Speclal Reports

A telephone or telegraph report shall be submitted as soon
as possible, but no later than the next working day, to the
Reglonal Administrator, Reglon 111, U.S. NRC of the
following:

(a) any accldental offsite release of radioactivity above
permissible |imits, whether or not the release
resul ted In property damage, personal Injury, or
exposure,

(b, any exceeding of the safety |imit as defined In
section 2.1 of these specifications.

(¢) any reportable occurrences as defined In section 8.5.2
of these speclifications.

A written report shall be submitted within 14 days to the
Director, Offlce of Nuclear Reactor Regulation, U.S. NRC,
with a copy to the Reglonal Administrator, Reglon |11, U.S.
NRC of the followling:

(a) any accldental offsite release of radicactivity above
permissible Iimits, whether or not the release
resulted In property damage, personal Injury, or
exposure,

(b) any exceeding of the safety |Imit as defined In



(3)

(4)
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sectlion 2.1,
(¢c) any refortable occurrence as deflned In section 6.5.2
of these speclfications.

A written report shall be submitted within 30 days to the
Director, Offlice of Nuclear Reactor Regulation, U.S. NRC,
with a copy to the Reglonal Administrator, Region e, U.S.
NRC of the following:

(a) any substantlal varlance from per formance
speclfications contained in vhese specliflications or In
the SAR,

(b) any signiflicant change in the transient or accicent
analyses as described In the SAR,

(¢) changes In personnel serving as Dean of the School of
Mines and Metallurgy, Reactor Facllity Director, or
Reactor Manager,

A report shall be submitted within nine months after
Inltial eriticallty of the reactor or within 90 gays of
completion of the startup test programs, whichever Is
ear!ller, to the Director, Office of Nuclear Reactor
Regulation, U.S. NRC upon recelpt of a new facllity
(lcense, an amendment to the |icense authorizing an
Increase In power level or the Installation of a new core
of a difterant fuel element type or design than previously
used,

The report wiil Include the measured values of the
operating condltions or characteristics of the reactor

under the new condl!tions, Including the following:

(a) total control rod reactivity worth,

(b) reactivity worth of the single control rod of highest
reactivity worth,
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(¢) minimum shutdown margin both at amblient and operating
temperatures,

6.7 Records

Records, or logs, of the items |isted below shall be kept In a
manner convenlient for review and shall be retained for as long
as Indicated.

6.7.1 Records To Be Retalned for a Perliod of at Least Flve
Years

(1) normal plant operation,

(2) principal maintenance activities,

(3) experliments performed w!/th the reactor,

(4) reportable occurrences,

(5) equipment and component survelllance activity,
(6) taclllity radlation and contamination surveys,
(7) transter of radicactive material,

(8) changes to operating procedures,

(9) minutes of Radlation Safety Committee meetings.

6.7.2 Records To Be Retalned for at Least One Requalliflication
Cycle

Regarding retraining and requalification of licensed operations
personnel, the records of the most recent complete

requal Ification cycle shall be maintained at all times the
Indlvidual |s employed. The normal tralining cycle Is one year,
and the NRC requaliflication cycle |Is two years.

6.7.35 Records To Be Retalned for the Life of the Faclllity

(1) gaseous and |lquld radloactive effluents released to the
environment,

(2) tuel Inventories and transters,

(3) radlation exposures for all personnel,

(4) changes to reactor systems, components, or equipment that
may affect reactor safety,
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(5) Updated, corrected, and as-bullt drawings of the facl|ity,.
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(2)

(3)
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