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FACILITY OPERATING LICENSE

DOCKET NO. 50-602

UNIVERSITY OF TEXAS AT AUSTIN

License No. R-129

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that:

A. The application for license, filed by University of Texas at Austin,
on November 9, 1984, as supplemer.ted, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and regulations as set forth in
10 CFR Chapter I;

B. Construction of the facility was completed in substantial conformity
with Construction Permit No. CPRR-123, of June 4, 1985, the provisions
of the Act, and the rules and regulations of the Commission;

C. The facility will operate in conformity with the application, the
prc;isions of the Act, and the rules and regulations of the
Comaission;

D. Thera is reasonable assurance (i) that the activities authorized
by this license can be conducted without endangering the health and.

safety of the public and (ii) that such activities will be '
~

conducted in compliance with the Commission's regulations;

E. TM licensee is technically and financially qualified to engage in
the activities authorized by this operating license in accordance
with the regulations of the Commission;

F. The licensee is a nonprofit educational institution and will use the
f acility for conducting educational activities, and has satisfied
the applicable provisions of 10 CFR Part 140, " Financial Protection
Requirements and Indemnity Agreements," of the Commission's
regulations;

G. The issuance of this license will not be inimical to the common
defense and secuiity or to the health and safcty of the public;.

ii. The issuance of this license is in accordance with 10 CFR Part 51 of
the Commission's regulations and all applicable requirements have
been satisfied; and
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1. The. receipt, possession, and use of the byproduct and special nuclear
materials as authorized by this license will be in accordance with
the Commission's regulations in 10 CFR Parts 30 and 70, including
Sections 30.33, 70.23 and 70.31.

2. Facility License No. R-129 is hereby issued to the University of Texas at
Austin as follows:

A. The license applies to the TRIGA Mark 11 nuclear reactor (the
facility) owned by the University of Texas at Austin (thr
licensee). The facility is located on the licensee's site in ,

Austin, Texas, and is described in the licensee's application
for license of November 9, 1984, as supplemented.

B. Subject to the conditions and requirements incorporated herein,
the Commission hereby licenses the University of Texas at Austin: |

(1) Pursuant to Section 104c of the Act and 10 CFR Part 50,
" Domestic Licensing of Production ar,d Utilization Facilitics," j

to possess, use, and operate the facility at the designated
location in Austin, Texas, in accordance with the procedures
and limitations set forth in this license;

1

(2) Pursuant to the Act and 10 CFR Part 70, " Domestic Licensing !
of Special Nuclear Material," to 'eceive, possess, and use I

up to 5.8 kilograms of contained uranium-235 enriched to less
than 20 percent in the isotope uranium-235 in the form of
reactor fuel; up to 20 grams of contained uranium-235 of any
enrichment in the form of fission chambers; up to 10 milligrams
of uranium-233, 50 milligrams of contained uranium-235 of any

' enrichment, 10 milligrams of plutonium-240, 40 milligrams
of plutonium-239, and 10 milligrams of plutonium-241 in the
form of foils; 1 gram of plutonium-239, and 10 grams of
contained uranium-235 of any enrichment in the form of
reference materials; and to possess, but not separate, such
special nuclear material as may be produced by the operation
of the facility.

(3) Pursuant to the Act and 10 CFR Part 33, " Rules of General
Applicability to Domestic Licensing of Bypr? duct Material,"
to. receive, possess, and use a 6-curie sealed plutonium-
beryllium neutron source and a 2-curie sealed americium-
beryllium neutron source in connection with operation of the
facility; 1200 micrograms of 11ifornium-252 encapsulated in
stainless steel in connecti n with operation of the facility;
10 kilocuries of cobalt-60 in the form of sealed stainless
steel pins; up to 0.1 curie of byproduct material, atomic number
3-83, in the form of reactor components transferred from
Facility Operating License No. R-92; and to possess, use, but
not separate except for byproduct material produced in reactor
experiments, any aniount of byproduct material in the form of
reactor fuel transferred from Facility Operating License
No. R-92 and, such byproduct material as may be produced by
operation of the facility.
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(4) Pursuant to the Act and 10 CFR Part 40, " Domestic Licensing
of Source Material," to receive, possess, and use up to
8 milligrams of uranium-236 and 150 grams of uranium-238 in
the form of foils.

C. This license shall be deemed to contain and is subject to the
conditions specified in Parts 20, 30, 50, 51, 55, 70, and 73 of
10 CFR Chapter I, to all applicable provisions of the Act, and to |
the rules, regulations, and oraers of the Commission now or hereafter
in effect and to the additional conditions specified below:

(1) Maximum Power _L., vele

The licensee is authorized to operate the facility at
steady-state power levels not in excess of 1100 kilowatts
(thermal) and in the pulse mode with reactivity insertions
not to exceed 2,2 percent Ak/k. |

(2) Technical Specifications

The Technical Specifications contained in Appendix A are
hereby incorporated h the license. The licensee shall
operate the facility in accordance with the Technical i

Specifications.

(3) Physical Security Plan

The licensee shall fully implement and maintain in effect
all provisions of the physical security plan approved by
the Commission and all amendmente, and changes made pursuant
to the authority of 10 CFR 50.90 and 10 CFR 50.54(p). The'

approved plan, which is exempt from public disclosure
p'ursuanttotheprovisionsof10CFR2.790(d),isentitled
Physical Se w ity Plan for the UT [ University of Texas]

TRIGA Mark II Reactor Facility," Revision 1, dated
August 1990.

D. This-license is effective as of the dafs of issuance and shall
expire twenty years from its date of issuance.

FOR THE NUCLEAR REGULA10RY COMMISSION

W$
Thomas E. Murley, Director
Office of Nuclear Reactor Regulation

Enclosure:
Appendix A Technical

,

Specifications

Date of Issuance: January 17, 1992

1
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1.0 DEFINITIONS

1.1 Certified Operators

An individual authorized by the U.S. Nuclear Regulatory Commission to
carry out the responsibilities associated with the position requiring the '

certification.

1.1.1 Senior Reactor Operator

An individual who is licensed to direct the activities of reactor
operators. Such an individual muy be referred to as a class A
operator.

1.1.2 Reactor Operator

An individual who is licensed to manipulate the controls of a reactor.
Such an individual may be referred to as a class B operator.

!
1.2 Instrumentation Channel!

A channel is the combination of sensor, line, amplifier, and output
device which are connected for the purpose of measuring the value of a
parae ter.

!

1.2.1 Channel Test

Channel test is the introduction of a signal into the channel for
verification that it is operable.

1 1.2.2 Channel check
|
l Channel check is a qualitative verification of acceptable performan:e-

by observation of channel behavior. This verification, whue
possible, shall include comparison of the channel with other
independent chana ls or systems measuring the same variable.

t

I- 1.2.1 Channel Calibration

Channel calibration is an adjustment of the channel such that its
output corresponds with acceptable accuracy to known values of the
parameter which the channel measures. Calibration s. hall encompass the
entire channel, including equipment actuation, alarm, or trip and
shall be deemed to include a channel test.

1.3 Confinement

Confinement means an enclosure on the overall facility which controls the
movement of air into it and out through a controlled path,

i

12/90 Page 5
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.

1.4 Experiment
,

Any ope ra'.ic n, component, or target (excluding devices such as
detectors, foils, etc.), which is designed to investigate non routine
reactor e.naracteristics or which is intended for irradiatiot. within i

the poor, ..n or in a beam tube or irradhtion facility and which is >

not rigidly secured to a core or shield structure so as to be part of
their design.

1.4.1 Experiment, Moveable

A moveable experiment is one where it is intended that all or part of
the experiment uuy be moved in or near the core or into and out of the i

reactor while the reactor is operating. ,

-

1.4.2 Experiment, Secured

A secured experiment is any experiment, experinent facility, or
component of an experiment that is held in a stationary position
relative to the reactor by mechanical means. The restraining force
must be subAtantially greater than those to which the exteriment night
be subjected by hydraulie, pneumatic, buoyant, or other forces which
are normal to the operating enviroranent of the experiment, or by
forcos which can arise as a result of credible conditions.

1.4.3 Experimental racilities

Experimental facilities shall mean rotary specinen rack, pneumatic
trant (er- tube, central thimble, beam tubes and irradiation f acilities
in tni, core or in the pool.

1.5 Fuel Element. Standard
t

/ fuel element is a singic 1RIGA element of standard type. Fuel is U ZrH
clad in stainless steel clad. Hydrogen to zirconium ratio is nominal
1.6.

1.6 Tuel Element, Instrumented

An instrumented fuel elenant is a special fuel element fabricated for
tenperature measurement. The element shall have at least one ;

thernocouple eeedded in the fuel near the axial and radial midpoints.
-

.

1.7 Mode; Manual. Auto, Pulse, Square Wave

Each mode of operation sha'.1 nean operation of the reector vith the node
selection switches in the manual, auto, pulse or square wave position.

I
*

1.8 Steady state ,

steady. state mode operation shall mean any operation of the reactor with
the node selection switches in the tanual, auto or square wave position.

.

The pulse code switch will define pulse operation.

Fage 6
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1,9-Operable

Operable means a conponent or system is capable of perforaing its
intended fenetton.

1.10 Operating

A Opera:tng mans a cortponent or system is perfotaing its intended
func ti an.

1.11 Protective Action ,

Protective action is the initiation of a signal or the operation of
,

! squipment within the reactor safety systern in response to a variable or
condition of the reactor facility havir/, reached a specified limit.

61.11.1 Instrument channel 14 vel

At the protective instrument channel level, protective action is the
generation and transmiselon of a trip signal indicating that a reactor
variable has reached the specified limit.

1.11.2 Instrument' System Level
,

At the protective instrument system level, protective action is the
generation and transmission of the command signal for the safety

"

shutdown equipment to operate.

1.11.3 Reactor $afety System t.evel

At the reactor safety system level, protective action is the operation
of sufficient equipnent to immediately shat down the reactor.

,

1.12 Reactivity, Excess

Excess reactivity is. that amount of reactivity that would exist- if all
the control rods were moved to the maximum reactive condition fron the
point vht;a the reactor is exactly critical.

1.13 Reactivity Limits
:

| The reactivity licits are those limits imposed on the reactor core excess
reactivity. Quantities are referenced to a reference core condition.

|

|

|
*

I
I

L .

l

!

|

|
|
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1.14 Reactor Core, Standard

A standard core is an arrangement of standard TRICA fuel in the reactor
grid plate and may include installed experiments.

1.1$ Aeactor Core, Operational
|

| An operation.21 core is a standard core for which the core parameters of
excess reactivity, shutdown margin, fuel temperature, power calibration,
and reactivity worths of control rods and experiments have been

i determined to satisfy the requirements set forth in the Technical
Specifications.

I

|1.16 Reactor Operating

The reactor is operating whenever it is not secured or shutdown.

|
1.17 Reactor Safety Systems

Reactor safety systems are tho,se systems, including _their associated
: input channels, which are designed to initiate automatic reactor '

protection or to provide information for initiation of manual protective |

action. 1

1.18 Reactor Secure

The teactor is secure when:

1.18.1 Suberitical :

There is insufficient fissile naterial or mederator present in the
reactor, control rods or adjacent experiments, to attain criticality |
under optimum available conditions of coderation and reflection, or.

1.18.2 tie following corottions exist :

a. The sinimum number of neutron absorbing control rods are fully
inserted in shutdown position, as required by technical
specifications.

b. The console key switch is in the off position and the key is ,

emoved from the lock.-

c. No work is in progress involving' core fuel, core structure,
' installed control rods, or control rod drives unless they are {
,

physically decoupled from the control rods,

d. No experiments are being moved or serviced that have, on
movement, a reactivity worth equal to or exceeding one dollar.

- 12/90 Pagt 8
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a

1.19 Reactor Shutdown<

The reactor is shutdown if it is suberitical by at least one dollar in
the reference core condition with the reactivity of all installed
experinents included.

1.20 Reference Core Condition

The condition of the core when it is at ambient tenperature (cold) and
the reactivity worth of xenon is negligible (<.30 dollars).

1.21 Research Reactor

A research reactor is defined as a device designed to support a self.
sustaining neutron chain reaction for sesearch, developnent, educational,
training, or experinental purposes, and which may have provisions for the
production of radioisotopes,

.

1.22 Rod, control

A control rod is a device f abricated f rom neutron absorbing saterial or
fuel which is used to establist. neutron flux changes and to compensate
for routine reactivity loses. A control rod say S coupled to its drive

safety function when the coupling isunit allowing it to perforu a
disengaged.

1.22.1 shim Rod

A shim rod is a control rod having an electric Jotor drive and scram
capabilities.

1.22.2 Regulating Rod
.

A regulating rod is a control rod used to maintain an intended power
level and may be varied manually or by a servo controller. The

regulating rod shall have scram capability.

1.22.3 Standard Rod ;

The regulating and shin rods are standard control rods.
I

I
1.22.4 Transient Rod

|
A transient rod is a control rod used to initiate a power pulse that
is operated by a motor drive and/or air pressure. The transient rod
shall have scram capability.

.

! Page 9'
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t .

1.23 Safety Limits
!Safety limits are limits on important procer.s variables which are found

to be necessary to protect seasonably the integrity of t i.r principal .
'

barriers which guard against the unctntrolled release of radioactivity.
The principal barrier is the fuel element cladding. ,

1..% Screa Time
.

Scram time is the elapsed time between reach:r a limiting safety system
set point and a scecified control rod nover a nt. |

!

1.25 Shall, should end May

The word shall is used te denote a requi.renent. The word should is used
tn cenote a . reconsunda tion. The word .aay is used to denote permission,
neither a requirrment nor a recommendation.

1.26 Shutdown Margin

sutdr.vn uarcia abs 11 mean the min! mum shutdown reactivity necessary to
prov'.de confidence that the reactor can be made suberitical by ocans of
the contrni and safety systems starting free any permissible operating
condition and with the most reactive rod in its most reactive position,
and that the. reactor will remain duberitical without further operator

action.

1.27 Shutdown, Unscheduled >

An unscheduled shutdown is detined as any unplanned shutdown of the
reactor cause6 by actuation of the reactor safety systen, operator error,
equipment malfunction, or a manual shutdown in response to conditions
which could adversely af fect safe operation, not including shutdovnt|' .

which occur during testing or check out operations.'

1.28 Value, Measured

The measured value is the value of a parameter as it appearr, on the
output of a channel.

1.29 Value. True

The true value is the actual value of a parameter.

.

|
|

.

|
|

12/90 Page 19
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1.30 Sutveillance Activities

Surveillance activities (eveept those specifically required for safety
when the reactor is shutdown), say be deferred during reactor shutdovn,
however, they must be completed prior to reactor startup unless reactor
op ration is necessary for performance of the activity. Surveillance
activities scheduled to occur during an operating cycle which cannot be
perforned with the reactor operating may be deferred to the end of the
cycle.

1.31 Surveillance Intervals

!!aximan intervals are to provide operational flexibility and not to
reduce frequency. Established frequencies shall be maintained over the
lorg term. Allowable surveillance intervals shall not exceed the
following:

1.31.1
5 years (interval not to exceed 6 years).

1.31.2
2 years ' interval not to exceed 2 1/2 years).

1.31.3
Annual (interval not to exceed 15 nonths).

1.31.4
Semiannual (interval not to exceed 7 1/2 months).

1.31.5
Quarterly (interval not to exceed.4 months).

1.31.6
Monthly (interval not to exceed 6 weeks).

1.31.7
k'eekly (interval not to exceed 10 days).

1.31.8
Daily (must be done during the calendar day).

.

I

Tap 11
'
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2.0 SAFETY LIMITS AND L1HITING SATETY SYSTEM SETTINGS |

2.1 Safety Limit

I

Specification (s)

The maximum temperature in a standard TRICA fuel element shall not exceed
1150'c for fuel element clad temperatures less than 500'c and shall not
excerd 950*C for fuel element clad temperatures greater than 500'C.
Temperatures apply to any condition of operation.

2.2 Liettine Saf tv System Sellin&A

2.2.1 Fuel Temperature

Specification (s)

The limiting safety system setting shall be $50'c as measured in an I

instrumented fuel element. One instrumented element shall be located |

in the B or C ring of the reactor ccre configuration.

2.2.2 Power Level (Manual. Auto, Square Vave)

!Specification (s)

The maximum operating power level for the operation of the resetor
shall be 1100 kilowatts in the manual, au:o and square wave modes.

2.2.3 Reactivity Insertion (Pulse)
,

Specification (s)

The maxiuum transient reactivity insertion for the pulse operation of
. '

the reactor shall be 2.2% ok/k in the pulse mode.

;

,

e

|

|

12/90
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3.0 L1H171NC CONDITIONS FOR OPERATION

3.1 guetor core paredna

3.1.1 Excess Reactivity

Specification (s)

Maximum excess reactivity shall be 4.91 Ak/k.

3.1.2 Shutdown Margin

Specification (s)

The reactor shall not be operated unless the shutdown margin provided
by control rods is greater than 0.2% ak/k with:

a. The reactor in the ret'erence core condition, e

b. The most reactive control rod fully withdrawn.

c. All moveable experiments in their most resetive state.

3.1.3 Transient insertions

Specification (s)

Total worth of the transient rod shall be limited to 2.6% ok/k and
the total withdrawal ties for the rod shall not exceed 15 seconds.

3.1.4 Fuel Elements

Specification (s)

The reactor shall not be operated with f uel elenent damage eFCept for-

the purpose of locating an- removing the elements. A fuel element
shall be considered damaged and must be renoved from the core if:

a. In measuring the elongation, the length exceeds the original
length by 2,54 mm (1/10 inch),

b. In measuring the transverse bend. the bend CZeSeda che original
bend by 1.5875 mm (1/16 inch).

c. A clad defect exists as indicated by release of fission products
or visual observation

Fage 13
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3. 2 En.ctor contt2L.and s a f e t y Svstra

3.2.1 Control Assemblies

Specification (s)

The reactor shall not be operated unless the control rods are
operable, and

a. Control rods shall not be operable if damage is apparent to the
rod or drive assemblies,

b. The scran time nessured from the instant a simuisted signal
reaches the value of a limiting safety system setting to the
instant that the alorest scrammable control rod reaches its
fully inserted position shall not exceed 1 second.

c. Maxinua reactivity insertion rate of a standatd control rod
shall be less than 0.2% ok/k per second.

.

3.2.2 Reactor Control System

Specification (s)

The reactor shall not be operable unicss the minimum safety interlocks
are operable. The following control systen safety interlocks shall be
operable:

Interlocks Numbe r Effective Mode
Rod Drive Control Operable Function _ Manual * Pulse

a. Startup Vithdrawal 4 ptevent rod X'

Standard control rods withdrawal for
Transient control rod less than 2

counts per see
!

i
b, Simultaneous Withdrawal 4 prevent rod X

Standard control rods withdrawal for'

i Transient control rod two or more rods

i c. Non pulse condition 1 prevent withdrawal X

|
Trnnsient control rod for drive not down

except square wave
'

L d. Pulse Withdrawal .3 prevent withdrawa X
,

Standard control rods of non pulse rods
|

e. Transtent Withdrawal 1 prevent rod X

Transient control rod withdrawal for more
than 1 kilowatt power

* Manual mode includes Auto and Square Wave nodes

|

Page 14
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t

:

3.2.3 Reactor Safety System

Specification (s) ,

'

The reactor shall not 1:e operable unless the minimum safety channels
are operable. The following control rod scram sefety channels shall (

be operable.

Number Effective Mode ;

Safety Ch Du.e1 Ooggghj t function Manual + Pulse t

A

i
'

a. Fuel Tempe/ature 2 Scram at $550'c X X

b. Power level 2 Scram at $1.1 Hw X

Pulse Power 1 Scram at $2000Hw X
,

c. High Voltage 2 Seran on loss X X
r
,

,

d. Magnet Current i Scram on loss X X

e. Manual Scram 1 Scram on demand X X

Conole Button
,

f. Watchdog Trip 2 Scram on loss of
Hieroprocessor scan rate timer reset X X

,

, _ .

*Manuc1 aode includes Auto and Square Wave modes

3.2.4 Reactor Inerument System

Specification (s)
'

A minimum configuration of measuring channels shall be operable. The ,

following minleum reactor parameter neswuring channels shall be,

| operable:
:

=

( ~

, Number Effective Mode__ _

|
_.titJ.t.ur.1ne ChanDgl Oor.rab)e Aga1 * Putse [|

_

,

a. Fuel Temperature 2 X X
,

| r

b. power 1.evel 2 X r

,

c. Pulse Poser 1 X

d. Pulse Energy 1 X
,

_

* Manual mode incluces Auto and Square Vave modes
-.

,

.
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!

,

1.3 Onx.albnal Support Systerns

3.3.1 Vater Coolant 'iystems

Speelfication(s)

Corrective action shall be taken or the resetor shut down if any of
the following (a.-d.) reactor coolant conditions are observedt

a. The bulk pool vater temperature exceeds 48'C.

b. The water deptli is less than 6.5 meters measured from the pool
bottom to the pool water surface.

c. The water conductivity exceeds 5.0 prtho/ cts for the average value -

during ressurement periods of one sonth,

d. The pressure dif ference during heat exchanger operation is less ,

than 7 kPa (1 psig) measured between the chilled water outlet
pressure and the pool water inlet pressure to the heat

exchanger.

Pool water data from periodic neasurements shall exist for watere.
pH and radioactivity. Radioactivity nessuronents shall inciode
total alpha beta activity and gamma ray spectrua analysis.

3.3.2 Air Confinement Syste.ms

Specification (s)

Corrective action shall be taken or the reactor . shut dovn if any of
the following air confinoment conditions do not exist:

gquipuent . shall be operabic to isolate the reactor area bya.L closure of room ventilation supply and exhaust d uperr, and'

shutdovn of system supply and exhatst fans.

b. The reactor room ventilation system shall have an automatic
signal to isolate the area if air particulate radioactivity
exceeds preset values.'

c. An auxiliary air purge system to exhaust air from experirtentI

systems shall have a high ef ticiency particulate filter.

l d. Room ventilation shall require two air changes per hour ori

exhaust of pool areas by the auxiliary air purge system.
1

I
*

|
|

|
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'

,

3.3.3 Radiation Monitoring Systems

specificatien(s)

Radiation monitoring while the reactor is operating requires the
followirq e .imum conditions :

'a. A continuous air monitor (particulate) shall be oF; able with
readout and audible alarm. The monitor shall sample reactor
room at: within 5 meters of the pool at the pool access level.
Alarm set point shall be equal to or less than a measurensnt
concentration of 2 x 10'' pC1/cm) with a two hour particulate -
accumulation.

.

The particulate continuous air monitor shall be operating when
the reactor is operating. A set point of the monitor will

.

initiate the isniation si6nal for the air ventilation system. |

The particulate air monitor may be out o'f service for a period
of 1 weet provided the filter is evaluated daily, and a_ signal t

from the argon.41 continuous air monitor is available to provide
information for manual shutdown of ths HVAC.

b .- A continuous air monitor (argon.41) shall be operable with
readout and audible alarm. The monitor shall saaple exhaust

'

stack air from the stuiliary air purge system when the system is
'

operacing, Alarm set point shall be equal to or less than a
measurement concentration of 2 x 10'8 pCi/cm3 for a daily .

release,
,

The argon.41 continuous air- monitor sha11 '- e operating when the
auxiliary air purge system is operat F., e average annuals

11 be 2 x 10'6concentration limit for release at ti.9 : s ,4

pct /cm3. ,

L If the argon.41 monitor is not operable, operating the reactor
'

with the auxiliary air purge system shall be limited to a period
_

of ten days.'

!

|
c. Area radiation monitors (gamma) shall be operable with readout

and audible alarn. Alarm set point shall be a' measurement value-
equal to or less than 100 mr/hr.j- P

|

One area radiation monitor shall be_ operating at the pool level
when the reactor is operating. Two additional area radiation -
nonitors shall be operating at other reactor areas when the

,

reactor is operating. ,

i

.

>

.
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3.4 Linlutions on Ext'edggnta

3.4.1 Penetivity

Specification (s)

'Ihe reactor shall not be operated unless the following conditions
governing experiment reactivity exist

reactivity worth less thana. A moveable experiment shall have a
1.00 dollar.

b. The reactivity worth of any single se ured experluent shall be
less than 2.50 dollars.

c. The total of absolute reactivity worths of reactor core

experiments shall not exceed 3.00 dollars, including the

potential reactivity vbich might result from malfunction,

flooding, voiding, or rem val and insertion of the experiments.

3.4.2 Materials

Specification (s)
|

|
The reactor shall r.o t be operated unless the following conditions

| governing experiment materials exist:

a. Experiments containing materials corrosive to reactor

components, compounds highly reactive with water, potentially
I

explosive materials, and liquid fissionable materials shall be
doubly encapsulated. Guidance for classification of materf els'

shall use the " Handbook of Laboratory Safety * Tables of Chemical
Information published by CRC Press,'

b. If a capsule fails and teleases material which could damage the
reactor fuel or structure by corrosion or other means, removal
and physical inspection shall be performed to determine the
consequences and need for cortective action. The results of the
inspection and any corrective action taken shall be reviewed by
the Director, or his designated alternate, and determined to be
satisfactory before operation of the reactor is resumed,

c. Explosive materials in quantities greater than 25 milligrams
shall not be irradiated in the reactor or experimental
facilities. Explosive muerials in quantities less than 25

| milligrams pay be irradiated provided the pressure produced upon
|
1 - detonation of the explosive has been calculated and/or

experimentally demonstrated to be less than the design pressure'

of the container.

d. Each fueled experiment shall be controlled such that the total
inventory of iodice isotopes 131 through 135 in the experiment
is no greater than 750 mil 11 curies and the maximum strontium
inventory is no greater than 2.5 millieuries.

Page 18
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t

i
'

e. Experiment materials, except f. el mate ris.ls , which could of f.
! gas, sublime, volatill e, or produce aerosols under (1) nornal

operating co.ditions of the experiment or reactor, (2) ctedible
accident conditions in the reactor, (3) possible accident
conditions in the experiment shall be limited in activity such '

that if 100% of the gaseous activity or radioactive aerosols
produced escaped to the reactor room or the atmosphere, thei

airborne concentration of radioactivity averaged over a year
vould not exceed the occupational limits for rueximum permissible'

concentration.

f. In calculations pursuant to e. above, the following assunptions
shall be used: (1) If the effluent from an experimental'

facility exhausta through a holdup tank which closes
automatically on high radiation level, at least 10% of the
gaseous activity c: aerosols produced vill escape. (2) If the
ef fluent from an experimental f acility exhausts through a filter
installation designed for greater than 991 efficiency for 0.25'

uteron particles, at least 10% of these vapors can escape. (3)
for materials whose boiling point is above $$*C and where vapors
forned by boiling this material can escape only through an
undisturbed . col inn of water above the ccre, at least 10% of .

'

these vapors can escape. (4) 1.taits for maximum permissible
.

concentrations are specified in the appropriate section of
f 10Cf720.

.

i
I

|

|

i.

i
|

|

12/90
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|

4.0 SURVEILIANCE REQU"RDENTS

4.1 f #7.1.5.I son Parattre terg i
l

4.1.1 Excess Reactivity ]

|
Specification (s).

Excesa reactivity shall he determined annually or af ter significant ,

control rod or reactor core changes. |

4.1.2 Shutdown Margin ;

Specifleetlon(s)

Sh'atdown me gin shall be dettrained . annually or after significant
control rod or reactrr core changes.

4.1 3 Transient Insertinn
' .

Specifice: ion (s)

Tranttent rod function shall to evaluated -annually or after

significant cor.crol rod or reactor core change 9. The transient rod
tec associated air s'ipply shall be inspecte d annually, smd t'nedrive i s

drive cylinJor r. hall be cienned ard lubricated annually,
1

A compr.f ron of pulse shta shall be made with previous meas'arements at
a nnt*:.1 intervals or each thie the interval *.o the previous f.easurettent

.xceeds the annual interval.
'

4.1.4 Fuel Elements

Specification (o) '

,

The' reactor fuel etemen:4 f. hall be exarnined for physical carrage by a
visual laspection, induding a cheek of the dimensions 1 metr urertents,
made at biennial int erv.sts,

i~

.
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;

4.2 Renetor Control _and Safety System

4.2.1 Control Assemblies

Specification (s)

Control rod worths shall be deternined annually or af ter significant
control rod or reactor core changes, and ,

s. Each control rod shall be inspected at bienatal intervals by
,

visual observation,

*

b. The scraan time of a scransele control rod shall be measured
annually or after maintenance to the control rod or drive.

c. The reactivity insertson rate of a standard control rod shall be
measured annually or af ter maintenanne to the control rod or
drive.

4.2.2 P.eactor Control Systeti

Specificntioa(s)

The nintuun safety interlocks shall be tested at semiannual intervals
or after repair or modification.

4.2.3 Reactor Safety Syste-a

Specification (s)

The ''ntmum safety channels shall be calibrated annually or after
repa.. or modifications. A channel test shall be done prior to each
days operation, efter repair or modifications, or prior to each
extended period of operation.

I 4.2.4 Reactor Instrument System
|

Specification (s)

The minimum configuration of instrument channels shall be calibrated
annucily or af ter repair or modification. Calibration of the power

measuring channels shall be by the calorimetric method. A channel
check and channel test of the fuel temperature instru. rent channels and
power level instrument channels shall be made prior to each days
op> ration or prior to each extended period of operation.

|

.
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.

4.3 Operational Support Systena

4.3.1 Veter Coolant Systens

!p cification(s)

The following neasurements shall nonitor the ie ctor coolant
conditions:

a. The pool tenperature channel shall have .: chtunel calibration
annually, channel check monthly and v1.11 'o e monite,tod during
reactor operation.

b. The pool water depth channel shall have a chanul ca111 stlon
annually, channel check nonthly and vill be monitored Juring-

! reactor operation,

c. The water conductivity channel nall have a $hanae) estibra. ion
annually and pool water et.nductivity vill b. nea: ure weekly

d. The pressure difference channel shall 1 * i a channel tes t priot
to each days operation, af ter repair or modific ici as, or prior
to each extended period of operation cf the .iea:: exchanger and
will be nonitored during operation.

e. Heasure poor Vater pH vith low loi test papes or equivalent
quarterly. Sanple pool water radioactivity quarterly for total
alpha beta activity. Analyze pool water sample by ganaa
spectroscopy annually for isoti pe ifentific. tion.

'4.3. .' I.ir Confinement Sys tens

Specification (s)

. The following actions shall denoustrate the 4.1 r conf. enent

f conditions:
|

a. Annual ex nination of door seals and isolation d a ers,
|

b. Monthly functional tests of air cot.finenent i so ' a r. ion ,

c. Monthly check of the auxiliary alc putge systen w 1ve alignments
for experinentii areas

d. Daily check of ventilation systen aligneent for proper exhaust
conditions pri7r to reacter operation.

.
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4.3.3 Radiation Monitoring,Systens

Specification (s)

The following, conditions shall apply to radiation nonitorint, systens:

ga. Calibrate particulate air monitor at semiannual intervals and
check operability weekly,

b. Calibrate orton.41 air monitor at. biennial intervals and check
operability monthly.

c. Calibrate area radiation monitors at semiannual int e rvals and
check operability weekly prior to reactor operation.

4.4 Liglietions on Exptrittents

4.4.1 Reactivity

Specification (s)

The reactivity of an experiment shall be nessured before an experiment
is considered functional.

4.4.2 Materials

Specification (s)

Any surveillance conditions or special requirements shall be specified
as a part of the experiment approval,

I' F12/90
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S .1 lit e a nLEasilit y Descripti20

5.1.1 location

Specificatinn(s)

a. The site location is in the northeast corner of The University
of Texas at Austin taleones Research Center.

b. The TRICA reactor is installed in a designated room of a
building constructed as a Nuclear gngineering Teaching

1.aboratory.

c. The reactor core is assenbied in an above grcund shield and pool
structure with hurisontal and vertical access to the core.

d. 1.icense areas of the facility for reactor operation shall
consist of the room enclosing the reactor shield and pool
structure, and the adjacent area for reactor control. (room
1.104, corridor 3.200; and rooms 3.202, 3.204, and 3.208)

5.1.2 Confinement

Specification (s)

c. The reactor room shall be desi ned to restrict leakage and vill6
have a minimum enclosed air volume of 4120 cubic noters.

b. Ventilation system should provide two air changes per hour and
shan isolate air in the reactor area upon detection of a linit
signal related to the radiation level.'

c. An air purge system should exhaust experinent air cavities and
shall be filtered by high efficiency particulate absorption
filters,

d. All exhaust air from the reactor area enclosure shall be ejected
vertically upward at a point above the facility roof level.

5.1.3 Safety Related Systens

Specifications

Any modifications to the air confinement or ventilation system, the
reactor shield, the pool or its penetrations, the pool coolant system,
the core and its associated support structure, the rod drive
nechanis.ns or the reactor safety system shall be made and ' tested in
accordance with the specifications to which the systens vere

originally designed and fabricated. Alternate specifications may be
approved by the Nuclear Reactor Co:r.:tittee. A system shall not be
considered operable until after it is tested successfully.

Page 24
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5.2 Besetor coolant system

5.2.1 Natural Convection
,

Specification (s)

The reactor core shall be cooled by natural convection flow of water.
I

$,2.2 Siphon Protection

$pecification(s) 1
:

Fool water level shall be protected by holes for siphon breaks in pool
water system pipe lines.

1

$.3 Reacto LCore and ruel |

5.3,1 feel Elements

I

$pecification(s)

The standard TRICA fuel element at fabrication shall have the i

following characteristics:
;

'
a. Uranium content: 8.$ Wtt uranium enriched to a nominal 19 71

Uranium 235.

b. Zirconium hydride atos ratio; nominal 1.6 hydrogen to zirconium,
2rHx.

c. Cladding: 304 stainless steel, nominal .020 inches thick.
,

5.3.2 Control Rods,

Specification (s)

The shim, regulating, and transient control rods shall have sc ratr
capability, and

i

a. Include stainless steel or aluminum clad and may be followed by
air or aluminum, or for a standard rod may be followed by fuel '

with stainless steel clad,

Braphite, B C powder, or boron and its compoundsb. Contain borated 4
in solid form as a poison.

c, The transient rod shall have a mechanical limit. An adjustable
limit will allow a variation of reactiv!ty insertions.

.

d. Two shim rods, one regulating rod and the transient rod are the
minimum control rods.

-12/90
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|

$.3.3 Configuration

Specification (s) :

The reactor shall be an arrangement of core single grid positions
occupied by fuel clenents, control rods, and graphite ci e rte nt s . ,

Single element positions may be occupied by volds, water or experittent
facilities. Special nultielenent positions or single e t errent

positions say ve occupied by approved experittents.

$.4 Ecgipr Tuel Elerrent Storare

Specification (s)

a. All fuel etervents shall be stored in a geonetrical array where ,

#the effective multiplication is less than 0.8 for all conditions
of noderation.

b. Irradiated fuel elenents,and fueled devices shall be stored in
an array which will permit sufficient natural convection cooling
by water or air such that the fuel element or fueled device
tersperature vill not exceed design values.

S.$ Peactor Pool Irradiator

Specification (s)
The irradiator assembly shallbe an experiment facility,

a. A 10,000 Curie gamrta irradiator may be located in the reactor
pool. The irradiator isotope shall be cobalt-60.

depth of at least 4.5b. 1.ocation of the assersbly shall be at a
n:eters and at a distance of at least 0.$ meters from the reactor

,

core structure,

requirenents shall monitor pool fog
a pool water activity of 2.Sx10'gaterc. Pool water sartple

pC1/ citsource leakage. At ,

the gam:ta irradiator conponents shall be tested to locate and *

restove any leaking source.

Page 26
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I

6.0 ADMINISTRATIVE CONTR0!J
l

6.1 Orrani ationt

6.1.1 Structure

The facility shall be under the control of the Director or a
supervisory Senior Reactor Operator. The management for operation of
the facility shall consist of the organizational structure

established as follows-
{

,

President of
The University of Texas at Austin

I

Executive Vice President
and Provost

!

l

................. 1evel 1 i

'

I
,

Radiation Dean ColleBe of Nuclear
|

Safety Engineering Reactor
Committee Committee !

\

l

i
'

Radiation Safety
lOfficer

I,

Chairman Department of Hechanical |
iEngineering

i

1
-

Director Nuclear Engineering Teaching
Laborato ry

...... level 2..........

|
| Reactor Supervisor
1

'''''' ''*''''''''I'"* '
-Health Physicist

Reactor Operators.
! Technicians. Others

................. 1evel 4

Responsibility --
Communication -

Page 27
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6.1.2 Responsibility

The Director shall be responsible to the Dean of the College of
Engineering and the chairman of the Dep rtment of Mechanical
Engineering for safe operation and maintenance of the reactor and its
associated equipment. The Director or a supervisory Senior Reactor
Operator shall review and approve all experiments and experimental
procedurer. prior to their use in the reactor. Individuals of the.

i
management organization shall be responsible for the policies and
operation of the facility, and shall be responsible for safeguarding
the public and facility personnel from undue radiation exposures and
for adheririg to the operating license and technical specifications

6.1.3 Staffing

The minimum staffing when the reactor is not shutdown shall be:

a. A reactor operator in the control room. j

b. A' second person in the facility area that can perform
prescribed written instructions. Unexpected absence for two
hours shall require immediate action to obtain an alternate
person.

c. A senior reactor operator readily available. The available
operator should be within thirty minutes of the f acility and

,

reachable by telephone.

Events requiring the direction of a senior reactor operator shall be:

a. All fuel element or control rod relocations within the reactor
core region,

b. Relocation of any eLperiment with a reactivity worth of greater
than one dollar,

c. Recovery fror an unscheduled shutdown or significant power
reduction.

d. Initial startup and approach to power.

A list of reactor f acility personnel by name and telephone number ,

shall be available to the operator in the control room. The list

shall include:

a. Management personnel,

b. Radiation safety personnel,

c. Other operations personnel.
2

e
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6.1.4 Selection and Training of Personnel

The selection, training and requalification of operators shall meet
exceed the requirements of American National Standard for

or
Selection and Training of Personnel for Research Reactors ANS1/ANS .
15.4. Qualification and requalification of licensed operators shall
be subject to an approved NRC (Nuclear Regulatory Commission) i

i

program.

6.2 Review and_ Audit_ . _

6.2.1 Composition and Qualifications

Nuclear Reactor Committee shall consist of at least three (3) ,

A
members appointed by th* Dean of the College of En6 neering that are |1

knowledgeable in fielo. which relate to nuclear safety. The J

a member or an ex. |university radiological sarety officer shall be
officio member. The committee vill perform the functions of review
and audit or designate a knowledgeable person for audit functions, j

6.2.2 Charter and Rules

operations of the Nuclear Reactor Committee -shall be in
The
accordance with an established charter, including provisions for:

a. Meeting frequency (at least once each six months),

b. Quorums (not less than one half the membership where the
operating staff does not res ''ent a majority).

c. Dissemination, review, and approval of minutes,
,

d. Use of subgroups.

6.2.3 Review Function

The review function shall include facility operations related to
reactor and radiological safety, The following items shall be
reviewedt

a. Determinations that proposed changes in equipment, systems,
tests, experiments, or procedures do not involve an unreviewed
safety question.

b. All new procedures and major revisions thereto, and proposed
changes in reactor f acility equipment or systems having safety
significance,

could affectc. All new experiments or classes of experiments that
reactivity or result in the release of radioactivity,

d. Changes in technical specifications or license.

Page 29
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e. Violations of technical specifications or license.

f. Operating abnormalities or violations of procedures having
safety significance,

g. Other reportable occurrences.
,

h. Audit reports. ,

6.2.4 Audit Tunction

The audit function shall be a selected examination of operating
records, logs, or other documents. An audit will be by a person not

idirectly respensible for the records and say include discussions with
cognizant - personnel or observation of operations. The following
items shall be audited and a report made within 3 months to the

'

Director and Nuclear Reactor Committee:

a. Conformance of facility operations with license and technical
specifications at least once each calendar year,

b. Results of actions to correct deficiencies that may occur in
reactor facility equipment, structures, systems, or methods of
operation that affect safety at least once per calendar year,

c. Function of the retraining and requalification program for |

reactor operators at least once every other calendar year.

d. The reactor facility emergency plan, and physical security plan,
and implementing procedures at least once every other year.

6.3 Qgeratine Procedures
,

Vritten operating procedures shall be prepared, reviewed and approved by ;

the Director or _ a supervisory Senior Reactor Operator and the Nuclear
Reactor Committee prior to initiation of the following-activities: 3

'

Stattup, operation, and shutdown of the reactor.a

-b. Fuel loading, unloading and movement in the reactor. ;

c. Routine maintenance of major cowponents of systems that could
*

have an effect on reactor safety.

d. Surveillance calibrations and tests required by the technical i

specifications or those that ' could - have ' an effect on reactor '

-

; safety.
.

e. Administrative controls for operation, r.a inte nanc e ,' and the
I conduct' of experiments or irradiations that could have .an
| effect on reactor saf ety.

|

I

I
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f. Personnel radiation protection, consistent with applicable
regulations or guidelines, and shall include a managenent

commitment and programs e.o maintain exposures and releases as
low as reasonably achievable,

g. Implementation of required plans such as the emergency pasn or
physical security plan.

Substantive changes to the above procedures shall be made effective
af ter approval by the Director or a supervisory Senior Reactor Operator
and the Nuclear Reactor Committee. Hinor modifications to the original
procedures which do not change the original intent sof, be made by a
senior reactor operator but the modifications must be approved by the
Director or a supervisory Senior Reactor Operator. Temporary deviations
from the procedures may be made by a senior reactor operator in order to
deal with special or unusual circumstances or conditions. Such

deviations shall be documented and reported to the Director or a
supervisory Senior Reactor Operator.

6.4 Excerin nt Review and Arnroval

All new experiments or classes of experiments shall be approved by the
Director or a Supervisory Senior Reactor Operator and the Nuclear
Reactor Operations Committee,

s. Approved experiments shall be carried out in accordance with
established and approved procedures.

b. Substantive changes to previously approved experiments shall
require the same review as a new experiment.

c. Minor changes to an experiment that do not significantly alter'

the experiment may be made by a supervisory senior reactor
operator.

|

l
!
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6.5 Rgstiled Actions

6.5.1 Action to be Taken in Case of a Safety L.init Violation

In the event of a safety limit violation, the following action shall
be taken:

a. The reactor shall be shut down and reactor operation shall not
be resumed until a report of the violation is prepared and
authorization to restart by the Nuclear Regulatory Commission
(NRC) is issued.

b. The safety limit violstion shall be promptly reported to the
Director of the facility or a designated alternate.

c. The safety limit violation shall be subsequently reported to
,

the NRC.'

|

| d. A safety limit violation report shal3 oe prepared and submitted
to the Nuclear Reactor. Committee. The report shall describe:

(1) Applicable circumstances leading to the violation

including, when known the cause and contributing factors. (2)
Effect of the violation on reactor facility components,
systems, or structures and on the health and safety of the;

|
public, (3) Corrective actions taken to prevent recurrence.

i

6.5.2 Action to be Taken in the Event of an Occurrence that is
Reportable.

In the event of a reportable occurrence, the following action shall
! be taken:
|

| a. Reactor conditions shall be returned to nornal 3r the reactor'

shutdown. If it is necessary to shut d o* *n the reactor to
j correct the occurrence, operations shall not be resumed unless

authorized by the Director or his desigr.ated alternate,

b. Occurrence shall be reported to the Director or his designated
alternate und to the Nuclear Regulatory Commission as required.

c. Occurrence shall be reviewed by the Nuclear Reactor Committee
at the next regularly schsduled meeting.

|

|
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6.6 E m rla

All written reports shall be sent within the prescribed interval to the
NRC, Washington D.C. 20555, Attn: Document Control Desk, with a copy to
the Regional Admin'atrator, Region IV.

6.6.1 Operating Reports

Routine annual reporta covering the activities of the reactor

facility during the previous calendar year shall be submitted within .

three months following the end of each prescribed year. Each annumi
operating report shall include the following information:

a. A narrative summary of reactor operating experience includin6
the energy produced by the reactor or the hours the reactor was
critical, or both,

b. The unscheduled shutdowns including, where applicable,
corrective action taken to preclude recurrence,

c. Tabulation of major preventive and corrective maintenance
operations having safety significance.

d. Tabulation of major changes in the reactor facility and

procedures, and tabulation of new tests or experiments, or
both, that are significantly different from those performed
previously, including conclusions that no unreviewed safety
questions were involved,

e.A summary of the nature and amount of radioactive effluents
re' eased or discharged to the environs beyond the effective
control of the university as determined at or before the point
of such release or discharge. The summary shall include to the-

extent practicable an estimate of individual radionuclides
present in the effluent. If the estimated average release

after dilution or diffusion is less than 25% of the
concentration allowed or recommended, a statement to this
effect is sufficient,

f. A summary of exposures received by facility personnel and
visitors where such exposures are greater than 25% of that
allowed or recommended.

g. A summarized result of environmental surveys performed outside
the facility.

page 33
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6.6.2 Special Reports

6.6.2.1
A written report within 30 days to the NRC of:

a. Permanent changes in the facilhty organization involving
Director or Supervisor.

b. Si nificant changes in trans ier.t or accident analysis as
6

described in the Safety Analyste F.eport.

6.6.2.7
A report to NRC Operation Center and Wegion IV by telephone aot later
than the following working day and confirmed in writing by telegraph
or similar conveyance to be followe6 by a written report within 14
deys that describee the circumstantes of the event of any of the
following:

a. Violation of fuel element temperature safety limit,

b. Release of radioscrivity above allovable limits,

c. Or.her reportable occurrences.

Other events that vill be considered reportable events are listed in
this section. (Note: Where components or systems are provided in
addition to those required by the technical specifications, the
failvre of components or systems is not considered reportable

provided that the minimum number of components or systems specified
or required perforc cheir intended reactor safety function.)

a. Operation viti actual safety eystem settings for required

systems less conservative than the limiting safety system
settings specified in thr: technical specifications,

b. Operation in violation of limiting conditions for operation
established in technical specifications unless prompt remedial
action is taken,

c. A reactor safety system component malfunction which renders or
could render the reector safety system incapable of performing
its intended safety function unless the malfunction or
condition is discovered during maintenance tests or periods of
reactor shutdovns,

d. An unanticipated or uncontrolled change in reactivity greater
than one dollar. Reactor trips resulting from a kncvn cause
are excluded.

| 12/90 Page 34
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e. Abnormal and sil;nific ant degradation in reactor fuel, or
cladding. or both, coolant boundary, or confinement boundary
(excluding minor leaks) v1mre applicable which could result in
exceeding prescribed radiation exposure limits of personnel or
environment, or both,

f. An observed inadequacy in the isnplementation of administrative
or procedural controls such that the inadequacy causes or could
have caused the existence or development or' an unsafe condition
with regard to reactor operations.

6.6.2.3
A written repor* within 90 datr at t c the complotion of startup tests
or 9 months afte- iri''al cri r..t:y, which ever is earlier, of the
startup test program, to the NRC of:

Characteristics of the reactor such as critical mass, excess
reactivity, power calibration, control red calibrations, shutdown
marsin and experiment facility worths, desc.ibing the measured values
of the operating conditions including:

a. Total control reactivity worth and reactivity of the rod of
highest reactivity worth,

b. Minimum shutdown margin of the reactor both at ambient and
c;.eratin6 temperatures,

c. In waluation of facility performance to date in comparison
with design conditions and measured operating characteristics,
and a reassessment of the safety analysis when measurements
indicate that there may -be substantial variance from prior

analysis submitted with the license application,
f

.
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6.-7 Recordt

-The records say be in.the form of logs, data sheets, or other suitable
1

forms.- The required. information.may be contained in single or multiple
records, or a combination thereof.

6.7,1 Records to be Retained for the L .etime of the Reactor
Facility:

(Note:. Applicable annual reports, if they contain all of the- ,

!

required-information, may be used as records in this section.)

a. Caseous ~ and liquid radioactive effluents released to the

environs.
, ' b. Offsite environmental monitorirg surveys required by ' technical!

specifications,
c. Events that impact or effect decommissioning of the facility

- d. Radiation exposure for all personnel monitored,
e. Updated drawings of the reactor facility.

6.7.2 Records to be Retained for a Period of at Least Five Years or
.

for.the Life of the Component involved Whichever is Shorter;

a. Normal reactor facility operation (supporting documents such as
checklists,--log sheets, etc. shall be maintained for a period
of at least one year), i

1b. Principal maintenance operations.
c. Reportable occurrences. ,

d. Surveillance activities required by technical specifications. |

- e. Reactor facility radiation and contamination surveys where ,

!required by applicable regulations.
f. Experiments performed with the reactor. |

,

'

g. ruel inventories, receipts, and .hipments. j

h. Approved changes in operating procedures.
'

F

i. Records of meeting and audit reports of the review and audit
6roup.

'6.7.3 Records to be Retained for at Least One Licensing Cycle:

Retraining and - requalifications of. licensed operations personnel.
Records of the most recent complete cycle shall be maintained at all
times the individual is employed.

.
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!

j

t

'

APPENDIX

,

,A.1.0 DOCKET'50 602 INFORMATION

- The Technicall Specifications of this document depend on the analysis and
conclusions of the Safety Analysis -Report, Descriptive information
important to each specification is presented in the form of- the-

applicability, objective and bases. Thia : int,.mation defines the-

condi tions effective for each- technical specific.ation, except

administrative conditions,.for the Docket 50 602-lacility.

A,1.1 App _icabilityl

The applicability defines the conditions, parameters, or equipment ' to
which the specification applies.

A.1.2 Obiective

The objective defines the goals _of the specification in terms of limits,
frequency, or other controllable item.

A.1.3 Bases
<

The bases presents information important to the specification, includingL

such things as justification, logical constraints and development

methodology.
>

|-

i

.

!:
i
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A.2.0 SAFETY LIMITS 6 LIMITING SAFETY SYSTEM SETTINGS
APPLICABILITY, OBJECTIVES AND BASES

A.2.1 Safety Limir

Applicability

This specification applies to the temperature of the reactor fuel in a
standard TRIGA fuel element.

Objective
i

The objective is to define the maximum temperature that can be permitted '

with confidence that no damage to the fuel element eladding vill result. j

|Bases
|

The important parameter for a TRIGA reactor is the fuel element
temperature. This parameter is well suited as a single specification
since it can be measured direct 1.v. A loss in the integrity of the fuel

element cladding could arise from a build up of excessive pressure
between the fuel-moderator and the cladding if the fuel temperature
exceeds the safety limit. The pressure is caused by the presence of
air, fission product gases, and hydrogen from the dissociation of the
hydrogen and zirconium in the fuel moderator. Hydrogen pressure is the
most significant component. The magnitude of this pressure is

determined by the fuel-moderator temperature and the ratio of hydrogen
to zirconium in the alloy.

The safety limit for the standard TRIGA fuel is based on calculations
and experimental evidence. The results indicate that the stress in the
cladding due to hydrogen pressure from the dissociation of zirconium
hydride vill recain below the ultimate stress provided that the
temperature of the fuel does not exceed 1150*C and the fuel cladding
does not exceed 500'C. For conditions that might cause the clad
temperatures to exceed $00*C the safety limit of the fuel should be set
at 950'C.

I
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A,2.2 Limitine Safety SysitLitiling

A.2.2.1 Fuel Temperature

Applicability

This specification applies to the protective action for the reactor
fuel ela'ent temperature.

Objective

The objective is to prevent the fuel element temperature safety limit
from being reached,

Bases

For non fulse operation of the reactor, the limiting safety system
retting is a temperature which, if exceeded, shall cause a reactor
scram to be initiated preventing the safety limit from being

exceeded. A setting of 550'c provides a safety margin at the point
of measurement of at least 400'c for standard TRICA fuel elements in
any condition of eperation. A part of the safety margin is used to
account for the difference between the true and measured temperatures
resulting from the actual location of the thermoccuple. If the

thermocouple element Js located in the hottest position in the core,
the difference between the true and measured temperatures will be
only a few degrees since the thermocouple junction is near the center
and the mid plane of the fuel element . For pulse operation of the
reactor, the samo limitin5 safety system setting will apply.
However, the temperature channel vill have no effect on limiting the
peak powers generated because of its relatively long time constant
(seconds) as coepared with the width of the pulse (ci111 seconds). In

this mode, however, the temperature trip will act to limit the energy
release after the pulse if the transient rod should not reinsert and
the fuel temperature continues to increase.

.

.

Fage 39
12/90

- _--_ _-___-



i. s Revision 1 Tochnicc1 Spscifications

A.2.2.2 Power level (Manual, Atto Square Wave)

Applicability

This specification applies to the protective action for one reactor
during non pulse operation.

Objective

The objective is to prevent the fuel element ten.perature safety limit
from being reached.

Bases

Thermal and hydraulic calculations indicate that standard TRICA fuel
elements may be safely operated at power levels in excess of 1500
kilovetts with natural convection cooling. Conservative estimates
indicate that a departure from nucleate boiling ratio of
approximately two will occur at about 1900 kilowatts. A limiting

setting for the power icvel measurement at 1.1 megawatts assures
sufficient margin for s.afety to allow for calibration errors. The

power calibration goal is a measurement accuracy of 51 although an
error of 101 may be representative of some noasurements.

A.2.2.3 Reactivity insertion (Pulse)

Applicability

This specification applies to the reactivity insertion for the
reactor during pulse operation.

Objective
.

The objective is to preveut the fuel element temperature safety limit
from being reached.

Bases

Calculations indicate that standard TRICA fuel elements may be safely
operated at transient conditions in excess of 2.21 Ak/k with ambient
cooling conditions. Ccnservative estimates indicate that a

|- subctantial safety margin exists for the rise of peak fuel

temperature with resedvity insertions as large as 2.8% Ak/k.
|

!

!

:

\^

l
|

l

l

l
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A.3.01.1MITING CONDITIONS FOR OPERATION
APPLICABILITY, OBJECTIVES & BASES

A. 3.1 Re a e tor Core _2&IAEt.LtIJL

A.3.1.1 Excess Rear:tivity

Applicability

This specification applies to the reactivity condition of the reactor
core in terns of t.he available excess above the cold xenon free,
critical condition.

Objective

The objective is to prevent the fuel element temperature safety linit
from being resched by limiting the potantial reactivity available in
the reactor for any con?ition of operation.

Bases

Maximum excess core reactivity is sufficient to provide the core
rated pover, xenon compensation ana reactivity for shutdown.
Analysis of the reactor core demonstrates that no single component
represents sufficient potential reactivity to reach the fuel elecent
temperature safety limit during any condition of operation.

A.3.1.2 Shutdown Margin

Applicability

This specification applies to . the reactivity margin by which the
reactor ccre will be considered shutdown when the reactor is not'

operating.

Obj ective

The objective is to assure that the reactor can be chut down safely
by a margin that is sufficient tc compensate for the failure of a
control rod or the movenent of an experiment.

.

Bases

The value of the shutdown nargin assures that the reactor c_an be shut
down from any operating condition. These conditions include the
assumption that the highest vorth control rod remains fully withdrawn
and all moveable experiments are in the most reactive condition.

.
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A.3.1.3 Transient Insertions

Applicability

This specification applies to the total potential worth of the
transiert rod and the allovable reactivity insertion for reactor
pulse operation.

Objective

The objective is to lini r. the reactivity available for pulse
insertion to a value that will not cause the fuel temperature safety

limit to be exceeded.-

'

Bases

Calculations demonstrate that the total insertion of all the
transient rod wo r t.h will not exceed the fuel temperat"re safety
limit. For a 2.8% ok/k pulse 4. safety nargir would exist betveen the
fuel element safety limit and the rise of peak fuel tenperature above

'

an assumed ambient pool temperatore of 50*C. A preset timer insures
that che transient red vill not remain in the puise position for an
extended time af ter the pulse. E::periments with pulsed opuration cf
TRIGA reactors by the manufactutor indicate that insertions up to
3.5% ok/k have no.: exceeded the fuel tempera';aro safety limit,

A.3.1.4 Fuel Elements

Applicability

This specification applies to the measurement parameters for the fue.1
elements,

,

Obj ec tive

The objective is to verify the physical condition of the tuel elenent
cladding.

Bases

The elongation liteit has been specified to assure that t.he cladding
material vill net be subjected to stresst.s that could cause a loss of
integrity in the fuel containment and to assure adequate coolant
flow. The limit of transverse bend has been shown to result in no
difficulty in disassembling the reactor core. Analysis of the
removal of heat from touching fuel elements shows that there vill be
no hot spots resulting in damage to the fuel caused by this touching.
Experience with TRIGA reactors has shown that fuel element bowing
that could resuit in touching has occurred without deleterious
effects.

.
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A.3.2 Pf.ag1.qr Control and Safety ,tivstee

A.3.2.1 Control Assemb116s

Applicability

This specification applies to the fu:stion of the control rods.

Cbjective

'rhe objective is to determine that the control rods are operable by
. specification of apparent physical conditions, the scram times for
scrau sble control rods and the reactivity insertion rates for
standard control rods.

Bases

The apparent condition of the control tod assemblies will provida
assuranet that the rods will continue to perform reliably and as

.
designed. The s;ectifcation for rod scram time asuares ti.at the

a scram signal is initiated,reactor will shut down proeptly when
The specification for rod reactivity insertion rates assures that the
reactor will start up at a controllable rate when rods are withdrawn.
Analysis has indicated that for the range of transients enticipated
for a TRICA reactor the specifh !. scram time and insertion rate in
adeqeste to assure the saf ety of the reur:or.

A.3.2.2 Reactor Control System

Applicability
'

These specifications apply to logic of the reactor control system.
.

Objective

'T1u chjective is to determine the minimum control system interlocks
|

operabic for operation of the reactor.,

i
' Bs;es

Interlocks are specified to prevent function of the control rod
!

drives ttnle s s certain specific conditions exist. Program logic of,

the digital processors litplement the interlock functions.
|

I Two basic interlocks control all rod movements in the manual mode.
i The interlock to prevent startup of the reactor at power levels less

than ? noutron cps, which corresponds to approxia.ately 4 millivatts,
| assures that sufficient neutrons are available fer controlled reactor,

rtattup. Simultaneous withdrawal of more than one contr'o1 rod is
prevented by an interlock to limit the maxiste positive reactivity
insertion rate available for steady state operation.

!

|

|
[
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,

Two basic intarlocks control rod movements for the pulse mode, The

interlock to prevent withdrawal of the motor drivsn rods in the pulse
mode is designed to prevent changing the critical state of the
reactor prior to the pulse. A power level interlock controls
potential fuel temperature changes by aatting a limit of less than 1
kilowatt for initiation of any pulse.

Interlocks applicable to the taasient rod dervraine che proper rod
operation during nr.anual mode and pulse mode operation. The non pulse
condition interlock determines the allovable pasition of the rod
drive for actuation of the FIRE switch. Actu ation of the switch
applies the air impulse for removal of the transient rod from the
reactor core.

special condition of the manual mode with automaticAuto mode is a
control of the reguhting rod. Square wave mode is also a special
case of the manual mode with auto'sa tic control except that pulse
logic applies tc the initiation of the auto mode condition.

A,3.2.3 Reactor Safety System,

Applicability

These specifications apply to cperation of the reactor safety system.
,

Objective

The objective is to determine the miniraum safety system scrass
operable for the operaticn of the reactor.

Bases

Safety system scram functirns consist of three types. These scram
types are the limiting ufe ty system settin6s, operable system
conditions, and the manut. or program logic scrams, The scrats caute

sentrol rod insertion and reactor shutdown,

i

!
Scrats for litni:ing safety system settings consist of signal trip

|
levels that monitor fuel temperature and power level. The trip

Icvels are conservative by a significant margin relative to tht fuel!

element temperature safety limit,

i -Operation without adequate control and safety system power suppliesr

is prevented by scrams on neutron detector high voltage and control
rod magnet current.

Manual action of the scram switch, key switch, or co:sputer uctuation
of watchdog timers vill 1 ,itiate a protective action of the reactor
safety syscem. Either of tv 0 vatchdog circuits provide' updating
timers to terminate operation in t.he event that key digital

display system. Each vat chdog
|

processing routines fail, such as a
|

circuit with four resettable timers contai,s one trip relay and
monitors one microcomputer.'
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' '

-A.),2.4 Reactor Instrument System
. .

Applicability
'

These specifications- apply to measutements of .-reactor operat'ng6

parameters.

Objective

The objective is to determine the minimum instrument system channels
to be operable for continued operation of the reactor.

Bases

The-minimum neasuring channels are rufficient to provide signals for
automatic safety system operation. Signals from the measuring system
provide information to the control and safety _ system for a protective .

action. Instruments provide redundancy by measurements of the same
parameters and .- diversification- by measurements of .differen*

parameters. Two redundant temperature thernocouple sensors monitor
i the fuel temperature -limiting safety system setting. Two redundant '

percent' power -channels monitor. the power level limiting safety
,

system. A digital wide _ range channel may also function as a safety
supplemental channel to anchannel-' but only by diversification as a

analog linear _ power channel. Pulse parameters _ of peak power and
enec gy releer.e are measurements of a single detector chamber. There -

are, however, two separate peak and energy monitoring circuits.
,

.

!-

4

1.
.

|
.

p

L

:

1

|

| -.

|
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1

A,3.3 QperatiqIutL Supoort Systta
,

A.3.3.1 Watar Coolant Systems

Applicability

This specification applies to the operating conditions for the
reactor pool and coolant water systems. ,

Obj ective
,

The objective is to assure that adequato conditions are maintained to
provide shielding of the reactor radiation, protection against
corrosion of the reactor components, cooling of the reactor fuel, and
prevent leshge from the primary coolant.

Bases

The specifications for conditions of the pool water coolant system
provide controls that are to control the radiation exposures and
radioactive releases a:, socia ted with the reactor fission product

inventory.

a. The bulk water temperature constraint assuras that sufficient
,

core cooling exists under all anticipated operating conditions
and protects the resin of the water purification system from

,

deterioration.

a b. A pool water depth of 6.5 meters is sufficient to provide more
than 5.25 meters of water above the reactor core so that
radiation levels above the reactor pool are at reasonable

,

levels.
f

c. Average measurements. of poc1 coolant water conductivity of 5.0
pmho/cm assure that water purity is maintained to control the* '

effects of corrosion and activation of coolant water

impurities.
4

d. A pressure difference at the heat exchanger chilled water
outlet and the pool water inlet of 7 kPa will be sufficient to,

',

prevent loss of pool water from the primary reactor coolant
system to the steondary chilling water system in *.he event of a
leak in the heat exchat.pr.

4

e. Periodic sampling of pool water pH and radioactivity are
suppleuental measurements that assist evaluation of the overall
conditions of the reactor pool. Protection of aluminum
components requires a pH range of 5 to 8.5. Measurements of
radioactivity in the pool water provide information to evaluate
working hazards for personnel, leakage indications for'

radioactive sources in the pool, and monitoring for activation-

i of unknown components in the water,

,
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A.3.3.2 Air Confinement Systems

Applicability

This specification applies to the air ventilation conditions in the
reactor area during reactor operation.

Objective

The objective is to control the release of air in the reactor area or
experi. mental facilities.

Bases

The specifications for exhaust ventilation and isolation of the
reactor bay provide control for radioactive releases for both routine
and non routine operating conditions.

.

frovision fora. Air confinement of the reactor bey incluJes a
isolation of the air flow of the ventilation system. Dampers

in the room supply air ducts and room return air ducts limit
the leakage rate ano total relecse of radioactive airborne
materials to a fraction of the available volume,

b. A signal froa a particulate air monitor in the vicinity of the
reactor pool initiates the automatic isolation of the supply
air dampers and re' urn air dampers. The isolation procest.
takes less than one 1:nute and includes the shutdown of supply
fan and exhaust fan. An equivalent to one maximum permissible
concentration is the set point.'

c. Air from experiment areas within the neutron flux regions of
! the core will ventilate separately from room air by way of a'

filter bank that includes a high efficiency particulate filter,
i

i Space is available to install a charcoal filter for special
i experiment conditions,

d. Control of concentrations of argon 41 in reactor room air
|

depends on ventilation of the room air at a rate of two air
|

changes per hour or operation of the auxiliary purge air
|

system. Opere. tion and isolation of the purge system is by
I canual conn.' of damper and fan switches.
I
!

|

I

Page 47
12/90



- - . - -. - - - ., - .

'# '

Revision 1 Technical Spscificcticn.t !

A.3.3.3 Radiation Monitoring Syste:ns

Applicability
'

This specification applies to the radiation monitoring conditions in
the reactor area during reactor operation.

Objective

The objective is to monitor the radiation and radioactivity
conditions in the reactor area to control exposures or releases.

Bases

The radiation monitors provide information to operating personnel of
impending or existing hazards from radiation se that there will be
sufficient time to take the necessary steps to control the exposure
of personnel and release of radioactivity or evacuate the facility.
Alarra setpoints do not include measurenent uncertainty. These
setpoints a e measured values and not true values

a. Air particulate radioactivity accumulates on the filter of a
continuous monitor that records the radiation levels. An alert
and alarm set point including remote readouts at the reactor
control console inform the operator of the monitor status and
activity levels. An alarm limit at two thousand
picoeuric/ milliliter detects particulate activity

concentrations at the occupational values of 10CFR20. The
alarm set point exceeds occupational values for any single
fission product nuclide in the rangas 64-105 and 129 149.
Seventy percent of the particulate isotopes are also detectable
at the reference concantrations within two hours. The gaseous
argon 41 monitor can provide fission product gas monitoring '

during repair of thc particulate monitor.

b. Air gaseous radioactivity of argon-41 concentrations require
monitoring of the icvels for effluent release and occupational
exposure. The alarm setpoint detects a release concentration
that vill not exceed ten times either the occupation value at

the rteck or the reference concentration at the ground.
Calculations of a stack release concentration of 1.2 pCi/cm3
indicate that the equivalent ground level concentration is
equivalent to 1x10 e pC1/cm3, A license limit for the average

annual concentration is necessary to fix the amount of
allowable release. Periods of inoperabic argon 41 monitoring
equipment of up to 10 days limit the amount of release without
measurement to a fraction of the total annual release,

c. Several area radiation monitorr (six) are part of the permanent

installation. Some locations are eaperiment areas in which
shield configurations determine the levels of radiation durinE
reactor operation. At the pool access area radiation levels
substantial enough to be a high radiation level may occur.
Alarm levels at 100 nr/hr will monitor radiation areas if the
limit of 2 or 5 mr/hr is not reasonable.
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A. ' . !* Linu ta tions on . Extieriment s

A.3.4.1 Reactivity

Applicability

This specification applies to the teactivity of experiments located
in the reactor core.

Obj ec.tive

The objective is to control che amount of reactivity associated with
experiaants to values t!.at will not endanger the reactor safety
limit.

Bases

a. The worth if sing,le .nove able experiment is limited so that
sudden removal movement of the experiment will rot cause prompt
criticality. Vorth of a singic unsecured experiment will not
cause a reactivity inse r' tion thrt would exceed the core
temperature safety limit,

t b. The maximum worth of a single experiment is limited so that the
fuel element ten:pe rature safety limit will not be exceeded by
removal of the experiments. Since experiments of such worth
must be secured in olace, removal from the reactor operating at
full power wwid result in a relatively slow power increase
such- that the teactor protectiva systems would act to prevent
excessive power levels from being attained.

c. The ow ima worth of all experiments is limited so that removal
( of the total wor:h of all experiments will not exceed the fuel

elenent temperatate sMety limit.

A.3.4.2 Materials

Applicability

rhes* specifications apply to experiments installed in the reactor
and its sxperimentti facilities.

Objective

The objective is to prevent the release of rutoactive material in
the event of &n experistant failure, either by failure of the
experiment or subsequent damage to the reactor components.

.

Bases
a. Dou' ole encapsulation requirements lessen the leakage hazards of

some types of experiment materials,
b, Operation of the reactor with the reactor fuel or structure

damaged is prohibited to avoid release of fission products.
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c. F.nc.psulation requirements for exploaive materials set a

reference condition f or the amount of m.ceri:1 allowable for
any rtactor ey c*.iment. Damage from the explosive reaction
depends on the av;.ilable energy release and resultant -gas
crention. Approxin:s te ennJitions for 25 milligrams of
explosive material are the release of 25 calories (104 joules)
of energy and 25 milli 11ters of gas. If a 1 milliliter volume
is available for the reaction of an a closive naterial (density
1.654 gn/cm3), the enargy tim r$present an instantaneous
pressure of 1032 atmospheres and the gas release adds another
25 atoospheres. Stress calculations for a thin wall,

cylindrical capsule epecify the recuirements for the wall
thickness and uiameter of the encapsulation. The relationship

determines the stress linit as one fourth the product of the
pressure times the capsule diameter to vall thickness ratio.
An alunalnum capsule with a 1 milliliter volume requires a ratio
that does not exceed 5.2. At a volvae of 5 milli 11ters capsule
dimensions with a diameter of 2.6 cm requires a vall thickness
o f 1 m.t . These limiting values are within the constraints of
alminum tubular cor4truction components for experiment
iacilitics and experiments,

d, Tission product inventory limits of 750 millicurie iodine and
2.5 millieurie strontium fix the potential accident release
concentrations. These two isotopes represent the radioactive
exposure risk to individuals for fissipn product nuclides with
short (iodine) Ond long (strontiwn) half lives. If the isotope

iodine 151 reprecents the total inventory release of 750
millicuries, the s'ecility annual averaga release, including
building wake dilution of the total inventory, will be

equivalent to the reistence level concentration of 2x10 ~10
pCi/cm2 In the case of strontium 90 the release is less than
1/5 thn reference level concentration of 5x10'12 pC1/cm3
Proper ohutdown of the ventilation system by manual or
automatic operation substantially reduces the effective total'

release. Any release of the total experiment inventory within
the facility, however, in the form of iodine 131 or strontium-
90 vill exceed the occupational values within the facility for
the oral inc,estion or air inhalation of the radionuclides. As

an extreme case the evacuation times to maintain the average
.

annual concent- Lion are 1 hour for iodine 131 and 1 month for
strontium 90,

Accidents 1 release of radioactive materials that cause airbornec.

concentrations c>us t meet 10CFR20 average annual limits.

Concentration limits apply to occupational values that cause
exposure within the facility und reference level concentrations
that may exist as a release from the facility. Calculations
assume a complete release of the material but also must define
release rates and frequencies that are conservative or

reasonabic estimates of accident conditions.
f. This specification provides guidance for the calculation of

c ondi t iot.s in part (e),
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j A.4.0 SURVE1LIANCE REQUIREMENTS f

; OEJECTIVES 6 BASES p(:; g
-

r. -

A.4.1 Etanor Core Pyraneters { q

kA.4.1.1 Excess Reactivity

Applicability

This specification applies to the measurement of reactor si .es' ' k . .,,

reactivity. L [
>

g. &

OQective , M
JB *iL

The objective 1.5 to periodically determine the changes in cor;* 3xm .s {k~ -- 'a
*

reactivity available for power generation. y-
"

Bases

Annual determination of excess reactivity and measu.wnts afiec
reactor core or control rod changes are sufficient to annitor ,

sigt.ificant changes in the core excess reactivity.
.

A.4.1.2 Shutdown Margin ..

fE
'' "

Applicability
@ ,

This specification applies to the measurement of reactor shutdown
margin.

Objective

The objective is to periodically determine the core shutdown
reactivity available for reactor shutdown.

Bases

Annual determinstion of shutdown margin and measurements after

reactor core or control rod changes are sufficient to monitor
significant changes in the core shutdown margin.

f
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A f.,1.3 iransient ItJ,LtSion

App)lcability

k Tris .peci fic o t.! on ceplico co surveillance of the transient rod
sechenism and to obser ation 5,f the reactor transient response,

Pbf';c tt-ê

6] T.ie @j ective is to a m.e the function of the tra,sient rod drive
.

[
; ar.d tt <:enpare the ruan pulse Ansertion parameters.

)
- Basek

S Annual inspectiou td the pvisa rod drive system should be sufficient++ tc 3etect end GDr set cha%es in the system that could impair
< operability, Cwarison : .; pulse parameter data should detect

charactericite changes of reactor core transients,
-

A.4.1.4 hel Elements

Applic M 11Fj

ihic sp>cification app 1bs to the inspection requirements for the'

fuel elements. '

.'. object ue

The ch,jectiv a is to inspect the physical condition of the fuel
ele m s 21 adding,

-

r+ses
.

The frequency of inspection and measurement schedule is based on the
parameters most likely to affect the fuel cladding of a pulsing

-

react r operated at moderate pulsing levels and utilizing fuel
elements whose characteristics are well known.
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'A 4.2 Reactor ContI21 and Safety System

A.4.2.1 Control Assemblies

Applicability

:This specification applies to the surveillance of the control rods.

Objective

The objective is to inspect the physical condition of the reactor
control rods and establish the operable condition _ of the rod by
periodic sensurement of the scram times and insertion rates.

Bases

Annual determination of control rod worths or measurements after
.

significant core changes provide information about changes in reactor
total, reactivity and individual rod worths.- The frequency of4

inspection for the control rods will provide periodic verification of
the condition of the control rod assemblies. Verification will be by

measurement of fueled sections and visual ~ observation of absorber
sections plus examination of linkages and drives. The specification-

intervals- for= scram time and insertion rate assure operable
performance ' of the rods. Deviations that are significant from

acceptable standards will be promptly corrected.
.

A.4.2.2 Reactor Control System
.

Applicability.

This specification applies to the tests of the logic of the reactor
, control system,

objective

The | objective . is to specify intervals for test, check or - calibration
of the minimum control system-interlocks.

.

Bases

.The periodic test of the interlock logic at semiannual' intervals
provides adequate information that the function-of the. control system

-interlocks are functional. Changes to the interlock logic consist of -
revisions to the microcomputer algorithms (hardware, software or
firmware) and rep tir of input or = output circuits including devices
that'are sensors for the interlocks. Calibrations or checks - of the
control system logic are not considered applicable functions.

|

|-
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A.4.2.3 Reactor Safety System

Applicability

This specification applies to tests of the function of the reactor
safety system.

Obj ec tive

The objective is to specify intervals for test, check or calibration
of the minimum safety system scrams.

Bases

The periodic calibration at annual intervals provides adequate
information that the setpoints of the safety system scrams are
functional. Tests of the safety system prior to each planned
operation assure that each intended scram function is operable.

A.4.2.4 Reactor Instrument System

Applicability

These specifications apply to calibrations, checks, and tests of
reactor measurement channels.

Objective

The objective is to specify intervals for test, check or calibration
of the minimum instrument channels.

( Bases

' Annual calibration of instrument channels are scheduled to allow
adj ustments for changes in reactor and instrumentation parameters.

(

J
Checks and tests prior to cach system operation verify the function

!. of key channels and systems.

|
l

I
.

4
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A.4.3 Qperational Suecort fvatens

A.4.3.1 Water Coolant Systems

Applicability

This specification applies to surveillance conditions for the reactor
pool and coolant water systems.

Objective

The objective is to maintain the reactor coolant conditions within
acceptable specifications.

Bases

conditions for the reactor coolant are monitored by visual

observation of measurements or automatic action of sensors. Periodic
checks and tests of measurement devices for the reactor coolant
ystem parameters assure that the coolant system vill perform its

intended function. Measurement frequencies of pool parameters relate
to the time periods appropriate to detection of . abnormal conditions.
Pool temperature, depth, and heat exchanger pressure differences have
an immediate effect on system operation. Water conductivity, pH.as a

supplemental indicator, and pool radioactive concentrations are
conditions that develop at rates detectable at monthly to annual
intervals.

A.4.3.2 Air Confinement Systems

Applicability

This specification applies to surveillance conditions for the air*

ventilation in the reactor area.

Objective

The objective is to demonstrate the function of confinement . and
Telease of air from the reactor bay,

i Bases
|

Periodic tests- and checks of air cor.!inement conditions verify
appropriate ventilation- functions. Monitoring frequencies verify

c - . performance of the confinement system exhaust daily by an alignment
check that includes observation of negative pressures. Tests of the
isolation- feature at monthly intervals assure the acceptable
operation of the system. ,
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A 4'.3.3 Radiation Monitoring Systems

Applicability
i

This specification applies- to the surveillance conditions of the l

radiation monitoring channels. |

l

Objective

The objective'is to assure the radiation monitors are functional.--

Bases

Periodic calibrations and frequent checks are specified to maintain
reliable performance of the radiation- wonitoring instruments.-,<

Calibration and check frequen,tes follow the general recommendations )
1of guidance documents.
|
,

4

!

|-

1

,

|-

|

..

|

|

|:,

l

! .~

_

|
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A,4,4 Limitations on Experiments

A,4.4.1 Reactivity

Applicability

This specification applies to surveillance of the reactivity of
experiments.

Objective j

The objective is assure the reactivity of an experiment does not
exceed the allowable specification. |

Bases

The measured reactivity or determination that the reactivity is not
significant will provide data that configuration of the experiment or i

'

experiments is allowable.

A,4,4.2 Materials |
1

Applicability

This specification applies to the surveillance requirements for
unterials inserted into the reactor,

Objective

The objective is to prevent the introduction of materials that could
damage the reactor or its components,

'

Bases

A careful evaluation of all experiments is performed to classify the
experiment as an approved experiment.
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A 5.0 DESIGN FEATURES
OBJECTIVES & BASES

A.5.1 Site and Facility Descriotions

A.$.1.1 location

Applicability

This specification applies to the TRICA reactor site location and
specific facility design features.

Objective

The objective is to specify those features related to the Safety
Analysis evaluation. .

Bases

a. The TRICA facility site is located in an area controlled by The
University of Texas at Austin,

b. The room enclosing the reactor has been designed with
characteristics related to the safe operation of the facility, t,

c. The shiold and pool structure have been designed for radiation
levels of less than 1 arem/hr at locations that are not access
ports to the reactor structure.

d. The restricted access to specific facility areas assure that
proper controls are established for the safety of the public
and for the security of special nuclear materials.

,
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: A 5.1.2 Confinesent <

1

"
Applicability

'

i This specification applies co the boundary for control of air in the
area of the reactor.

.

I 0bjective

The objective is to assure that provisions are . made to control or
restrict the amount of release of radioactivity into the environment. <

;
i

; Bases ;

!. -

i a. Calculations of the concentrations of released radionuclines
' within the reactor area depend on the available inclosed air

volume to limit the concentrations to ac.ceptable levels.
, .

'

t
j b. Control of the reactor area air exchange is by - fan motors and

isolation dampers for the supply and exhaust air which are"

controlled by a logic signal from a radiation. sensor to provide;

L
automatic air confinement,

i

f c. Emergency air ventilation is filtered to control the release of
|

particulates and a pressure difference relative to the external
ambient pressure is intended to prevent leakage of air without

i filtration.
'

d. Exhaust air during reactor operatien is released at an elevated
level for dispersion and is designed to provide a - relative-
pressure difference-to the' external ambient pressure.i

|
A.5.1.3 Safety Related Systems

i- Applicability

! This -specification applies to- the requirements of any system related
i to reactor safety.

|
Objective

:

! The objective is to assure the proper funct.on of any -system related
to reactor safety.'

!-
L Bases

This specification relates to changes in reactor systems which could
affect the safety of the reactor operation. Changes or substitutions
to these systems- that meet or exceed the original design

[
; specifications are assumed to meet the presently accepts operating

! criteria. Questions that may include an unreviewed safety question
are referred to the reactor operation committee.

!

!
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A.5.2 Reactor Coolant System-

Applicability

This specificatirn applies to the reactor coolant system composed of
deionized water.

.
.

Objective

The objective is to assure that adequate water is available for
cooling and shielding during reactor operation.

Lases

a. This specification is based on thermal and hydraulic'
calculations which show that a - standard 85 element TRIGA core can
operate in a safe manner at power levels up to 1,900 kW with natural
convection flow of the coolant water and a departure from nucleate

.

*

boiling ratio of 2.0.
>

b. . Siphon breaks set the subsequent pool water level for loss of
coolant without an associated water return caused by inadvertent

_ pumping or accidental siphon of water from the pool.
_

A.5.-3 Resetor Core and Fuel

A 5.3.1 Fuel Elements

Applicability

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

,

Objective

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

Bases

The design basis of the standard TRICA core demonstrates that 1.5
megawatt steady or 36 megawatt see pulse operation presents a
conservative limitation.with respect to safety limits for the maximum
tereperature generated in the fuel. The fuel temperatures are not-

expeeted to exceed 550'C during any condition of normal operation.

,
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A,5.3.2 Control Rods

Applicability

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

Objective

The objective is to assure that the control rods are of such a design
as to permit their use with a high degree of reliability with respect
to their physical and nuclear characteristics.

Bases

are satisfied by usingThe poison requirements for the control rods
neutron absorbing borated graphite, Bec powder, or boron and its
compounds. These materials must be contained in a suitable clad
unterial, such as aluminum or stairless steel, to insure mechanical
stability during movement and to isolate the poison from the pool
water environment. Scram capabilities are provided far rapid
insertion of the control rods which is the primary safety feature of
the reactor. The transient control rod is designed for a reactor

pulse.

A minimum configuration of control rods consist of two shim rods, a

regulating rod and the transient rod.

The configuration of rods is necessary for the reactor to be
operable. If the appropriate adjus tment s to the core reactivity are
made the removal of one or more of the control rods will facilitate
the necessary inspection and repair activities. Definitions for
shutdown and suberitical require the reactor core to meet the,

suberitical constr4'r* if any rod is out of the core and the reactor
is to be shutdown.

A.5.3.3 Configuration

Applicability

This specification applies to the configuration of fuel elements,
control rods, experiments and other reactor grid plate components.

Objective

The objective is to assure that provisions are made to restrict the
arrangement of fuel elements and experiments to provide assurance
that excessive power densities fill not be produced.

Bases

Standard TRICA cores have been in use for years and their

characteristics are well documented.
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Applicability

Diis specification applies to the storage of reactor fuel at tiaes
when i.t is not in the reactor core.

Objective

The objective is to assure that fuel storage vill not achieve
criticality and vill not exceed design temperatures.

Bases

At lin : u. imposed by thsse specifications are considered suf ficient
to provice conservative t'uel storage and assure s.fe storage.

A.$.$ Gema Pool Irradialpt
*

Applicability

This specification applies to the gamsa irradiat^r experito nt
facility in the reactor pool.

Objective

The objective is to assure that the use of the irradiator does not
caune any threat to the reactor or safety question.

Bases

Location of the irradiator is et a distance from the reactor
sufficient to avoid interference with reactor 09eraticn. Depth of,

the pool water for adequate shielding of the irradiator is also a -

constraint of the location

page 62
12/90

'
.

--- - -- _--_- ____--__--_____-_- __ _ __ _ __ _



# ' Revisicn 1 Technical sp:cifiestiens

A.6,0 NOTES

This section 1; blank

.

.
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