n UNITED STATES -
b NUCLEAR REGULATORY COM1SSION
WASHINGTON. D C, 20555 ! N

Q vanuary 18, 1876 L

Mr. Thomas H. Pigford

Reactor Administrator

Oepartment of Nuclear Engineering

The Regents of the University of
California

Serkeley, California 54720

. Dear Mr. Pigford:

We have completed a thorough review of your license renewal application
and find that additional information is required. These items were
discussed in detail in your conversation with Mr. Ramos on Jednesday,
January 3, 1979, and are reiterated herein.

we informed you by letter on QOctober 17, 1978, that the physical
security plan (PSP) for your reactor facility had been reviewed and
that although our evaluation showed it was acceptable, requested that
it be reconciled and resubmitted in a single document in loose-lzaf
format. In your discussions with Mr. Ramos, we were to send you a
copy of propesed Regulatory Guide 5.XX, "Standard Format and Content
for the License RSP . . ." Because of some changes being made %o
“he Regulatery Guide, we are deferring sending it to you at this time.
In addition, pursuant to 10 CFR 50.54, we plan to include vour PSP in
the Ticense conditions by reference. Because of the sensitive nature
. of the security plan, the actual PSP will not be attached to the license
and will be withneld from public disclosure in accordance with 10 CFR
2.790(d). The following is an axample of such a license condition:

"The licensee shall maintain in effect and fuily implement all
provisions of the NRC Staff-approved physical security plan,
including amendments and changes made pursuant to the authority
of 10 CFR 50.54(p). The approved security plan consists of
documents withheld from public disclosure pur.uant to 10 CFR -

2.790, collectively titled, "University of California at Bcrkeley
Security Plan," as follows:

Original, submitted with letter dated May 31, 1973
Revision 1, submitted with letter dated Vovember 28, 1973
Revision 2, submitted with letter dated January 14, 1974
Revision 3, submitted with letter dated March 11, 137a"

-

nis, of course, is only an examcie and does not reflect your actual PSP. 3
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The second item discussed relates to the Jepartment of tnergy and
State Department program to implement the Nonproliferation Act of
March 10, 1978, by reducing the enrichment of fuels in nonpower
reactors. C(Concomitant to this, the proposed Regulation § 73.47 is
designed to implement the US/IAEA Agreement when approved by the
Senate. Both of these actions are keyed to the enrichment of fuel
and other SNM. Therefore, your license, which authorizes certain
maximum possession lTimits of SNM (U235, Pu, U233), should be changed
to reflect not only the total amount of SNM, but the percent enrich-
ment of each; the amount of SNM exempt and how exempt (i.e., 10 CFR
73.6(b)); and the amount of SNM non exempt. This will form the basis
for establishing the level of protection of your PSP.

For your information, in September 1375, a letter was sent to all
licensees authorized to possess SNM in excess of 10 CFR 73.1(b) quanti-
ties requesting that they review their requiremen:s and provide justi-
cation for the "lowest acceptable quantity” necersary to sustain
current operations and those projected for the ensuing twelve months.
There are still a number of licensees that are authorized to possess
quantities in excess of 73.1(b) quantities.

In view of the foregoing, you are requested to review your SNM require-
ments and provide:

The meximum amounts of SNM and types.

. The enrichment of each item in 1.

. The amounts of each SNM exempt and how exempt.

The amounts of each SNM non exempt, to be included in your
license.

o -
- .

To reiterate one item of our discussion relating to exempt and non
exempt SNM, this definition in Part 73 refers to whether or not the SAM
is exempt or not exempt from meeting certain regulations in Part 73.
These definitions do not apply to possession limits.

The third item discussed was your Technical Specifications (TS). Our
review reveals that your TSs should be upgraded to current standards.
As agreed, we are providing a copy of the Bxas A&M/Washington State
University TS for you to use as a guide in revising yours.

The final item discussed was the need to update your safety hazards

report. This will not hold up the Ticense renewal, but will be an item
Teft open. [t was agreed that this updatina would be due following comple-
tion of the license renewal.
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As we agreed, you will submit the Technical Specifications as the
first priority item and the PSP second. [t is reguested that tne
Technical Specifications and your SIM limits be submittee within
80 days, if possible.

Please do not hesitate to contact Steve Ramos (301-452-7435) regarding
these matters. ,

Sincerely,
/‘7 b ! /’\‘

R O R R S
Robert W. Reid, Chief

Cperating Reactors Branch #4
Division of Operating Reactors

Enclosures:

1. Sample Technical Specifications

2. Guidance on Administrative Controls

3. Draft ANS 15.18 Standard for
Administrative Controls




APPENDIX A

CHANGE NO. 1l TO THE TECHNICAL SPECIFICATIONS

FACILITY LICENSE NO. R~33

FOR THE
NUCLEAR SCIENCEZ CENTER REACTCR
OF
TEXAS A&M UNIVERSITY
DOCKET NO. 50-123

These Technical Specifications 1ave heen modified to iacorporate
guidance from WRC Regulatory Guide 1.15 and salient featuras of
Washington State University Technical Specifications for rtheir
TRIGA Docket No. 50-27, License No. 2=76, Alsc attached is Guidancs
for Secticm 5.0 Adminiscrative Controls which diffars from Seccion
5.0 herain.

Transmicted w/Amendment lMo. 4, dacad 4/26/ 73
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Included in this document are the Techmical Specifications and the "Bases"
for the Technical Specificactions. These bases, which provide the technical
support for the individual technical specifications, are included for iafor=-
mation purposes only. They are not part of the Technical Specifications,
and they do not constitute limictations or requirements to which the licensee

must adhere.

Reference NRC Regulatory Guide 1.16 and ANST N378-1974.

1.0 DEFINITIONS

REACTOR OPERATING CONDITIONS

1.1

1.2

1.3

106

1.6

REACTOR SHUTDOWN

The reactor is shut down when the reactor is subcricical by at
least ocne dollar of reactivicy.

REACTOR SECURED

The reactor is secured when all the following conditions are
satisfied:

:'. The reactor is shut down,

5. The console key switch is in the "off" position and the key
is removed from the console and under the comtrol of a licensed
operator or stored in a locked storage area, and

¢. No work is in progress iavolving in-core fuel handling or
refueling operations, maintenance of the reactor or i:ts
control mechanisms, or insertiom or withdrawal of in-core
experiments.

REACTOR OPERATI

Reactor operaticn is any condition wherein the reactor is not
secured.

COLD CRITICAL

The reactor is in the cold critical condition when it is crisical
with the fuel and bulk water temperatures both below 0%,

STEADY STATE MCLE

Steady state mode operaticn shall mean coperation of the reactor
with the mode selector switch ia the steady-state positionm.

PULSE MCDE

Pulse mode operatiom shall mean any operation >f the reactor with
the mode selector switch in the pulse position.

«le



1.7

i.8

SHUTDOWN MARGIN

Shutdown margin shall zean the aiaizum shusdown reactivicy
asecessary to provide confidence that the reaclor can be aade
subcritical by meaans of the control and safety systems,
starting from any permissidble operating condi:iogs and that
the reactor will remain suberitical without further operator

actiocn.
A3GORMAL OCCURRENCE

iAn "Abnormal Occurrence” is defined for the purpcses of the
reporting requirements of Section 208 of the Enerzy Reorganization
Act of 1974 (P.L. 93-438) as an unscheduled incident or event
which the Nuclear Regulatory Commissicn detarmines is signifi-
sant from the standpoiat of public health or safecy.

REPORTABLE OCCURRENCE

A reportable occcurrence is any of the following which occurs
during reactor operation:

a. Operation wita aay safety system setting less comservative
than specified in Sectiocm 2.2, Limicing Safety System
Settings:

b. Operation in violation of a Limitiang Condition for Operacion;

s. Pailure of a required reactor or experimenc safety systeam
componeat which could render the system incapadble of per-
forming its intended safety fuanction;

d. Any uaanticipated or uncontrolled change in reactivity
greater than omne dollar;

e. An observed inadequacy in the implementaticon of either

adminiscrative or procedural comtrols, such that the inadequacy
could have caused the axistaence or develcpment of a con-

dition which zould result in cperation of the reacter

outside the specified safecy limits; and

f. Release of fissiom products from a fuel element.

REACTOR EXPERIMENTS

1.9

EXPERIMENT

Zxperiment shall mean (a) amy apparatus, device, or zaterial
which is 2ot a normal part of the core or experimental facilities,
but which is inserted in these facilitcies or is in line with

a beam of radiatiom originating from the reactor core; or

(b) any operation desizned =0 measure reactor parameters ot

characteristics.

[ ]



1.10 EXPERIMENTAL FACILITIES

Experizenczal facilities shall mean beam ports, including
extensica tubes wich shields, thermal coluans with shields,
vertical tubes, through tubes, in-core irradiation baskets,
irradiation cell, pneumatic transfer systems and ia-pool
irrvradiation facilicies.

REACTOR COMPONENTS

1.11 SHIM-SAFETY ROD

A shim-safety rod is a control rod haviag an electric motor
drive and scram capabilities. It may have a fueled follower
sectior.

1.12 TRANSIENT R0OD
The transient rod is a control rod with scram capabilities that
can be rapidly ejected from the reactor core to produce a pulse.
It may have a voided follower.

1.13 REGULATING ROD

The regulating red is a low worth control rod that need not
have scram capability and zay have a fuelad follower. Its
position may be varied zanually or by the servo-countroller.

1.14 FUEL ELEMENT

A fuel element is a single TRICA fu:l rod of either standard
or FLIP cype.

1.15 FUEL BUNDLE
A fuel bundle is a cluster of three or four fuel alements secured
in a square array by a top handle and a bottom grid place

adaptor.

1.16 CORE LATTICE POSITION

The core lattice positicn is that regiom in the core (approxi-
mately 3" x 3") over a grid plug hole. I: may be occupied by
a fuel bundle, an experiment, or a reflector element.



1.17

1.18

1.19

1.20

1.21

An instrumented alement is a special fuel element in which

a sheathed chromel-alumel or equivalent thermocouple is
embedded ia the fuel near the horizontal cencer plane of the
fuel element at a point approximacely 0.3 inch from the center
of the fuel body.

STANDARD CCRE

A standard core is an arrangement of standard TRIGA fuel ia
the reactor grid plate.

MIXED CC

A mixed core is an arrangement of standard TRIGA fuel elements
with at least 23 TRIGA-FLI? fuel elements located in a ceatral
region of the core.

FLIP CORE

A FLI? core is an arrangement of TRIGA-FLI? fuel in the reactor
grid plate.

CPERATIONAL CORE

An operational core zay be a stanaard core, mixed core, or
FLIP core for which the core paramecters of shutdown margia,
fuel temperature, power calibrationm, and maxinum allowable
reactivicy insertion have been deterwuined o satisfy the
requirements of the Technical Specificaticams.

REACTOR INSTRUMENTATIO

1.22

1.23

SAFETY LIMIT

Safety limits are limits on important process variables which
are found to be necessary to reasonably protect the incegricl:
of certain of the physical barriers wnich guard agaiansc the
uncontrolled release of radiocactivicy.

" LIMITING SAFETY SYSTEM SETTING

Limiting safety systems setting is setting for automatic
protective devices related to those variables naviag signi-
ficant safety functions.

.



1.24 OPERABLE

A system, device, or component shall be considered operable
wvhen it is capable of performing its intended functicns in a
normal manner.

1.25 REACTOR SAFETY SYSTEMS

Rezstor safety systems are those systems, includiang their
associated iaput circuits, which are designed to initiate a
reactor scram for the primary purpose of protecting the reactor
or to provide information which requires manual protective
action to be initiated.

1.26 EXPERIMENT SAFETY SYSTEMS

Experiment safety systems are those systems, including their
associated input circuits, which are designed to initiate a
scram for the primary purpose of protectiag an experiment or
to provide i{nformation which requires manual protective action
to be initiated.

1.27 MEASURED VALUE

The measured value is the aagnitude of that variable as it
appears on the output of a measuring channel.

1.28 MEASURING CHANNEL

A measuring channel (s the combination of sensor, iaterconnecting
cables or lines, amplifiers, and output device which are connected
for the purpose of zeasuring the value of a variable.

1.29  SAFETY CHANNEL

A safety channel i{s a measuring channel in the reactor safety
system.

1.30 CHANNEL CHECX

A channel check is a qualicative verificacion of acceptable
performance by observation of channel behavior.

1.31 CHANNEL TEST

A channel test is che intreduction of a signal into the channel
to verify that it is operabdble.

.
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1.32

CHANNEL CALI3RATION

A channel calidbracion comsists of comparing a neasured value
from the 2easuring chanrel with a corresponding known value

of the parameter so that the measuring channel output can Se
adjusted to respond with acceptable accuracy to known values
of the measured variable.

SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1

SAFETY LIMIT-FUEL ELEMENT TEMPERATURE
Applicabilicy

This specification applies to the temperature of the reaccor
fuel.

Objective

The objective is o define the maxizum fuel el ment temperature
that can be permitted with confidence that no damage to the
fuel element cladding will result.

Specificacions

a. The temperature in a TRICA-FLI? fuel element shall not
exceed 2100°F (11350°C) under any conditions of cperation.

5. The temperature in a standard TRICA fuel element shall not
exceed 1330°F (1000°C) under any conditioms of operaticnm.

Bases

The important parameter for a TRIGA reactor is the fuel 2lement
temperature. This parameter is well suited as a single specifii-

cation especially since it can be measured. A loss in the Iantegrity

of the fuel element cladding could arise from a build-up of
excessive pressure becween the fuel-moderator and the cladding

if the fuel temperature exceeds :he safecy limit. The pressure
{s caused by the presence of air, fission product zases, and
hydrogen from che dissociation of the hydrogen and zirceaium

in the fuel-moderator. The nagnitude of this pressure is decer-
mined by the fuel-moderator temperacure and the ratio of avdrogen
to 2irconium ia the alloy.

The safety limit for the TRICA-FLI? fuel elemen: is based on
data which iadicate that the stress in the cladding due o the



2.2

hydrogen pressure from the dissociation of zirconium hydride

wvill remain below the ultimate stress provided the temperature

of the fuel does not exceed 2100°F (1150°C) and the fuel cladding
is water cooled. (SAR II, pg. 4)*

The safety limit for the standard TRIGA fuel is based on data,
including the large mass of expevizental evidence obtained
during high performance reactor teésts on this fuel. These data
indicate that the stress in the cladding due to hydrogen pres-
sure from the dissociation of zircomium hydride will remain
below the utlimate stress provided that the temperature of the
fuel does not exceed 1330°F (1000°C) and cthe fuel cladding is
wvater zo0oled. (SAR II, pg. 4) .

LIMITING SAFETY SYSTEM SETTINGS

égglicabilitv

This specification applies zo the scram settings which prevent
the safety limit from being reached.

Obiective

R

The cbjective is to srevent the safccy'liaics from being reached.

Specification

The limiting safety system settings shall be 400°C (750°F) as
measured in an iascrumented fuel element. For a mixed core, the
{nstrumented element shall de located in the regiom of the core
containing FLIP? type elemen:s.

Basis

The limiting safety system setting is a temperature which, if
exceeded, shall cause a reactor scram to be initiated praventing
the safecy limit from being exceeded. A setting of 400°C pro-
vides a safety sargin of 730°C for FLIP type fuel alements and
a margia of 500°C for standard TRICA fuel elemeats. A part of
the safety margin is used to account for the difference Setween

*# References to the Safety Analysis Report and its amendments
will be abbreviaced as:

SAR - Safety Analysis Report, August 1567
SAR I - Amendment I to SAR, April 1968
SAR II - Amendment II zo 35AR, December 1372.
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the true and measured temperatures resulting from the actual
location of the thermocouple. If the thermocouple element is
located in the hottest position in the core, the diffarcnce
between the true and neasured temperatures will be only a few
degrees since the thermocouple junction i3 at the aid-plane of
the element and close to the anticipated hot spot. If the
thermocouple element is located in a region of lower temperature,
such as on the periphery of the core, the measured temperature
will differ by a greater amcunt from that actually occurriag

at the core hot spot. Calculations indicate that, for this
case, the true temperature at the hottest locatican in the core
will differ from the measured temperature by no more than a
factor of two. Thus, when the temperature in the thermocouple
element reaches the trip setting of 400°C, the true temperature
at the hottest location would be a0 greacer than 8300°C providiag
a margin o the safety limit of at least 200°C for standard Zuel
elements and 1350°C for FLI? type elements. These margins are
ample o account for the remaining uncertaiaty ia the accuracy
of the fuel temperature measurement channel and any overshoot

in reactor power resulting from a reactor transient during steadv
state acde coperaticn. TFor a mixed core (i.e., one containing
both standard and FLIP ctype elements), the requirement that the
instrumented element de locatad ian the FLI? regiocn of the core
provides an even greacer nargia of safety since the peak :o
average power ratio within that region will be smaller thaa over
an entire core composed of elements of the same type.

In the pulse mode of operation, the same limicing safety system
setting will apply. However, the temperature channel will have
a0 effect on limiting the peak powers generated because of it
relatively long time constant (seccnds) as compared with the
width of the pulse (milliseconds). In this mcde, however, the
Cemperature ctrip will act o reduce the amouant of energy zenerated
in the eantire pulse transient by cutting <f che "zail" of the
energy transient in the event the pulse rod remaias stuck in

the fully withdrawn position.

LDMITING CONDITIONS FOR QPERATION

- o+

e

-

STZADY STATE OPERATION

Applicabilicy

This specification applies to the enerzy gemerated in the
reactor during steady state operation.

Jbieczive

The objective is to assure that the fuel temperature safety
Limic will not be exceeded duriag steady stace operacion.
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Specifications

The reactor power level shall not exceed 1.3] megawatts under
any condition of operation. The normal steady state cperating
sower level of the reactor shall bSe 1.0 megawatts. However,
for purposes of testing and calibration, the reactor may be
operated at higher power levels not to exceed 1.3 negawatts
during the testing pericd.

3ases

Thermal and hydraulic calculations indicate that TRICA fuel
nay be safaly operated up to power levels of at least 2.0
megawatts wich natural convection cooling.

REACTIVITY LIMITATICONS

Applicabilicy

These specifications apply to the reactivity condition of the

reactor and the reactivity worths of control rods and experizents.

They apply for all modes of operaticm.

Objective

The objective is zo assure that the reactor can be shuc down
at all times and to assure that the fuel temperature safecy
limit will not be exceeded.



Specifications

The reactor shall not be operated unless the shutdown zargin
provided by coantrol rods shall be greater than 0.25 dollar
with:

a. the highest worth non-secured axperizent in its most
reactive state,

b. the highest control rod and the regulating rod (if not
scrammable) fully withdrawn, and

c. the reactor in the cold critical condition withcocut xzenon.
Bases

a. The value of the shurdown zargin assures that the reacter
can be shut down from any operating condition even if the
highest worth comtrol rod should remain ia che fully wich=-
drawn position. If the regulating rod is aotC scrammable,
its worth i3 aot used in determining the shutdown reactivicy.

3.3 PULSE MODE OPERATION

Applicabilicy

This specificatiocn applies to the energy generatad ia the reactor
as a result of a pulse inserticm of reactivicy.

Objective

The objective is to assure that the fuel temperature safecy
limic will aot be exceeded.

Specification

The reactivity to be inserted for pulse operation shall bde
determined and limired by a mechanical block on the dulse rod,
such that the reactivity insertion will not aexceed 2 dollars.

Bases

Measurements performed on the Puerto Rico Nuclear Center TRICA-
FLIP reactor indicated that a pjulse insertiom of reactivicy of

2 dollars resulted ia a maximum cemperature rise of approximately
400°C. With an ambieat water temperature of approximately L100°C,
the maxizum fuel zemperature would be approximacely 30C°C resulzin
in a safety margia of 300°C for standard fuel and $30°C for FLI?
type fuel. These margias allow amply for uncertaincies due t0

the accuracy of measurement or location of the iascrumented Ifual
element or due to the extrapolaticn of data from the ?RNC rszacctor.

- 9
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CORE CONFIGURATION LIMITATION

Applicabilicy

This specificaction applies to maxed cores of FLIP and standard
types of fuel.

Obiective

The objective is to assure that the fuel temperature safety
limic will not be axceeded due to power peaking effects in a
mixed core.

Specifications

The FLIP fueled region in a mixed core shall contain at
least 22 FLIP fuel rods in a contiguous block of fuel

in the central region of the reactor core. Water holes
in the FLI? region shall be limited to single rod holes.

The PTR as defined by 2.36 and as calculated by the method
used in Amendment I to the S.A.R. shall not exceed 1.5 for
an operational core.

3ases

a.

4 A 0D

- A

The limitation of the allowable core configurations as
set forth ia Section 5.0 of Amendment I to the W.S.U.
TRIGA reactor 5.A.R. limits power peaking effects. The
limitation on power peaking effects insures that the fuel
temperature limit will not be exceeded in a mixed core.

A 500°C safety system setting and a 1.3 ?TR limit the maxi-

aum possible staady state fuel temperature in the FLIP
region to below 300°C.

- 33 -



w [
- -
L") n
.

-

Scram Time

Applicabilicy

This specificaction applies to the time required for the
scrammable control rods to be fully inserted from the instant
that a safety channel variable reaches the Safecy System
Setting.

Objective

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

Specification

The scram time measured from the instant a simulated signal reaches

the value of the LSSS to the iastant that the slowest scrammadle
control rod reaches its fully ianserted position shall not axceed
2 seconds.

Basis

This specificacion assures that the reactor will be promptly
shut down when a2 scram signal is initiated. Experience and
analysis have indicated thac for the range of transients anti-
cipated for a TRIGA reactor, the specified scram time is
adequate o assure the safecy of the reactor.

Reactor Control Svstem

Applicabilicy

This specification applies to the ilaformation which zust >e
available to the reactor operator during reactor operation.

Objective

The obiective is to require that sufficient information is avail-
able to the operator to assure safe operation of the reactor.

Specificaticn

The reactor shall not be operated unlass the measuring channels
listed in the following tcable are operable.

.

- 10



3.5.3

Min. No. Effective Mode

Measuring Channel . Overable 5.8 Pulse

Fuel Element Temperature 1 X X

Linear Power Level 1 X

Log Power Level 1 X

Integrated Pulse Power 1 X
Bases

Fuel temperature displayed at the control comsole Zives continuous
information on this parameter which has a specified safecy limic.
The power level monitors assure that the reactor power level

is adequately acnitored for both steady state and pulsing acces

of operation. The specifications onm reactor power level indi-
cation are included ia this section since che power level is
related to the fuel temperacure.

Reactor Safaty Svstem

This specification applies to the reactor safety systam channels.

Objecrive

The objective is o specify the miaimum anumber of reactor safecy
system chamnels that musc be operable for safe operationm.

Specification

The reactor shall not be operatad unless the safety channels
described in Table 1 are operable.

3ases

The fuel temperature and power level scrams provide protection
to assure that the reactor can be shut down before the safecy
limiz on the fuel element caemperature will be exceeded. The
manual scram allcws the operator to shut down the system if

an unsafe or abnormal condition occurs. In the event of failure
of the power supply for the safety chambers, operation of the
reactor without adequate iascrumentacticn is pravented. The
preset cimer insuyres that the reactor power level will radueg-&:
to a low level after pulsiag.



. Number
Safety Channel = (Operable
Fuel Element 1
Temperacture
Safety #1 2
(Pover Level)
Console Scram 1
Button
Safeties ¥1 & 1l
#2 Detector
Power Supply
Preset Timer 1
Log Power 1
Log Power 1
Transient Rod 1
Positicn
Shim-safeties &
Regulacing Rod
Position
Pool Level 1

TABLE 1

Minimum Reactor Safety Channels

Function

Effective Mode

Pulse

'
=

-CRAM @ LSSS

SCRAM @ 1253

SCRAM

SCRAM on loss of
supply voltage

Transient rod scram
15 seconds or less
after pulse

Prevent withdrawal
of shim=safecies at
¢ x 1073 waces

Prevent pulsiag
above 1 kW

Prevent application
of air unless fully
inserted

Prevent withdrawal

Alara at 90% normal
operating level

ta

X X

X



3.6

The interlock to grnven: starzup of the reactor at power levels
less than 4 x l07° watts which corresponds to approximately

2 cps assures that sufficient neutrons are available for zroper
startup.

The interlock to prevent the initiatiom of a pulse above 1 kW
{s to assure that the magnitude of the pulse will not cause the
fuel element temperature safecy limits to De exceeded. The
interlock to prevent applicatiom of air to the transient rod
unless the cyliader is fully inserted is to prevent pulsing the
reactor ia the steady state mode. The iaterlock to preveat
withdrawal of the shim-safeties or regulating rod iz the

pulse mode is to prevent the reactor from being pulsed while

on a positive period. The pool level alam is intended to aler:
the operator of any significant decrease in the pool level.

RADIATION MONITORING SYSTEM

Applicabilicy

This specification applies to the radiation monitoring infor-
saiion which must be available to the reactor operator during
reactor operatiocum.

Objective

The objective is to assure that sufficient radiation moniteoring

information is available to the operator to assure safe operaticn

of the reactor.

Specification

The reactor shall not be cperated unless the radiation monitoring

channels listed in the following table are operable.

Radiation Monitoring Channels* Function Number

Area Radiatiom Momicor Monitor radiation levels 1

withia the reactor room

Continuous Alr Radiation = i
Monicor

Exhaust Gas Radiation Monitor radiation levels ¥
Monitor in the exhaust air stack

Exhaust Particulace . 1

Radiacion Monicor

* For periods of time for maintenance to the radiatiom monitoring

channels, the intent of this specificaction will be satisfiad
they are replaced with portable gamma sensitive instruzents
having their own alarms or which shall be kept under visual
observation.
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3ases

The radiation monitors provide information to operating personnel
of any impending or existing danger from radiation so that

there will de sufficient tide to evacuate the facilicty and take
the necessary sieps 0 prevent the spread of radicactivity to

the surroundings.

ARGON=-41 DISCHARGE LIMIT

Applicabilicy

This specification applies to the concentration of Argon-4l- that
24y be discharged from the TRIGA reacctor facility.

Objective
To insure that the health and safecy of the public is not endan-
gered by the discharge of Argon=4l from the TRIGA reactor

facilicy.

Specification

The concentration of Argon-4l in the effluent gas from the facil-
ity as diluted by atmospheric air in the lee of the facility due
to the turbulent wake effact shall not exceed 4.3 X 10°8 uci/al
averaged cver one year.

3ases

The maximum allowable concentration of Argom=4l in air ia unre-
stricted areas as specified in Appendix 3, Table II of 10 CFR 20
is 4.8 x 1072 Ci/ml. Section 5.5 of Amendment L to the 5.A.R.
for the TRIGA reactor facility substantiates a 3.4 x 1073 atmos-
pheric dilution factor for a 4.4 mgh wind speed. A somewhat
more conservative value of 4 x 107° has been selected for the
calculation of the Argon-4l diluticn.

ENGINEERED SAFETY FEATURE - VENTILATION SYSTEM

Applicabilisv

This specification applies 2o the operation of the facilicy
ventilacion systea.

The obiective is o assure that the ventilationm svstesm is in

operacticn 10 3ifigzate the consequences of the possiz.e rel2ase
of radicactive 3aterials rcesulting rom reactor sperazion.



Specification

-t

The reactor shall aot be operated unliess the facility ventila-
tion system is cperable except for periogs of time necessary
to permi: repair of the syvstem. In the event of a substantial
release of airborne radicactivity, che ventilarion syscem wilil
be securei automatically by a signal {rom 35 exhaust air
radiation menitor.

3ases

During normal cperation of the ventilacicn system, the concen-
tration of Argom 4l in unrestricted areas is Telow MPC (SAR,

pg. 101). 1Ia the event of a sudstantial release of airdorne
radicactivizy, the ventilation svstem will bHe secured autcmaticallr.
Therefore, cperation of the reactor with the ventilation systam
shut down for short periocds of time to =ake repairs insures the

sace degree of control of release of radiocactive =aterials.

Moreover, radiation monitors within the building independen:
of those ian the ventilation systez will give warning of high
-

levels of radiation zhat migh: occur during operation wizh

the ventilation system secured.

'
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3.9

LIMITATIONS ON EXPERIMENTS

This specification applies to experiments installed in the
reactor and its experimentcal facilicies.

Oblective

The objective is to prevent damage to the reactor or exces-
sive release of radicactive materials in the event of an
experiment failure.

Specifications

The reactor shall not be operated unless the following condi-
tions governing experiments exist.

a. Non-secured experiusents shall have reactivity worths less
than 1 dollar.

b. The reactivity werth of any single experizent shall de
less than 2 dellars.

¢c. Explosive materials, such as gunpowder, TNT, nitreglycerin,
or PETN, in quantities zreater than 25 milligrams shall not
be irradiated ir the reactor or axperimencal facilities.
Explosive materials in quancicies less than 25 aillizrams
may be irradiated provided the pressure produced upen
detonation of the explosive “as been calculated and/cr
experimentally demonstrated to be less than the desizn
pressure of the comtainer.

d. Experiment materials, except fuel materials, which could
off-gas, sublizme, volatilize, or produce aerosols under
(1) normal operating zonditions of the experimeat or
reactor, (2) credible accident condictions in the reactor,
or (3) possible accident conditions ia the experiment shall
be limited in activicy such that if 100% of the gasecus
activity or radiocactive aercsols produced ascaped to the
reactor room or the acomsphere, the airborneconcentration
of radicactivity averaged cver a year would not axceed
the limic of Appendix 3 of 10 CFR Part 20.

e. Ia calculations pursuant to 4. above, the follcowing assumpticns
shall be used.

- l$ -



(1) If the effluent from an experimencal facili:iy exhausts
through a holdup tank which closes automatically on
high radiation level, at least 10% of the gaseous
activicy or aerosols produced will escape.

. (2) 1If the effluent from an experimental facili:cy axhauscs

through a filcer installacion designed for greater
than 99% efficiency for 0. micronm particles, at leasc
102 of these vapors can escape.

(3) For materials whose boiling point is above 130°F and
where vapors formed by boiling this material can escape
only through an undisturbed column of water above
the core, at least L0% of these vapors can ascape.

Zach fueled experiment shall be comtrolled such that zhe
total iaventory of iodine isotopes 131 through 135 ian R
experizent is no greater thaa 1.3 curies.

If a capsule fails and releases material wnich could damage
the reactor fuel or structure by corrosiocn or other 2eans,
removal and physical inspection shall be performed ©O
determine the consequences and need for corrective actiom.
The results of the iaspection and any corrective accion
taken shall be reviewed by the Director cr his designated
alternate and determined o be satisfactory before operation
of the reactor is resumed.

Bases

b.

This specification is intended :) provide assuraace that
the worth of a single unfastened experizent will Be
limited to a value such that the safety limit will zoc
be exceeded Lif the positive worth of the experizent wvera
to be suddenly inserted (SAR II, pg. 24).

The maximum worth of a single experiment is limited sc zRhac
its removal from che zold critical reactor will not resul:

{n the reactor achieving a power level aigh anough =2 exceed
the core temperacure safety limit. Since expe-iments of such
worth must be fastened in place, its remcval Ircm :le

reactor operacing at full power would resul. in a relatively
slow power increase such that the reactor protaciive systaas
would act to prevent high power levels from being attained
(SAR II, pg. 21).
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3.10

¢. This specification is intended %o prevent damage to reactor
components resultiag Ircm failure of an experiment iavelving
explosive materials.

d. This specification is intended to reduce the likelihood
- that airborme activities in excess of the limics of
Appendix B3 of 10 CFR Part 20 will be released to the
atmosphere ocutside the facility boundarvy,

e. The l.5-curie limita:ion on iodine 131 through 135 assures
that in the event of failure of a fueled axperiment laading
to total release of rhe iodine, the exposure dose at the
exclusion area boundary will be less than that allowed by
10 CFR Part 20 for an unrestricted area.

£. Operatiom of the reactor with the reactor fuel or structurs
damaged is prohibited to avoid release of fission products.

IRRADIATIONS

Applicability

This specificaticn applies to irradiations performed in the
irradiation facilities contained in the reactor pool as de=-
fined in Sectiom 2.10. Irradiations are a subclass of exper-
iments that fall within the specifications hereinafter stated

in this section. The surveillance requirements for irradiations
are given in Sectiom 5.3.5.b.

Obiective

The objective is to prevent damage to the reactor, excessive
release of radicactive materials, or excessive personnel
radiation exposure during the performance of an irradiacien.

Specifications

A device or material shall not be irradiaced in an irradiaticn
facility under the classification of an irradiation unless the
following conditions exist:

a. The irradiaticn meets all the specifications of Secticm 4.9.1
for an experiment,

5. The expected radiation field produced v the device or sample
upon removal from the reactor is not more than 10 rem/hr ac
sne Icot, otherwise it shall be :lassed as an axperiment.



c. The device or material is encapsulated in a suitable container,

d. The reactivity worth of the device or material is $0.25 or
lass, otherwise it shall be classed as an experiment, and

e. The device or material does not remain in the reactor for a
period of over 15 days, otherwise it shall be classed as an

experiment.
3ases

This specification is intended to provide assurarce that the
special class of experiments called irradiations will be per-
formed in a2 manner that will not permit any safety liait %o
be axceeded.

' 4.0 SURVEILLANCE REQUIREMENTS
4.1 GENERAL

Applicabilicy

This specification applies to the surveillance requirements
of any system related to r2actor safety.

Objective

The objective is to verify the proper operation of any system
related to reactor safecy.

Specifications

Any additions, modifications, or maintenance to the ventilaciecn
system, the core and its associated suppor: structure, the

. peol or its penetraticms, the pool coolan: svstam, the rod
drive mechanism, or the reactor safaety svstem shall se nade
aud testad in accordance with the specifications 2o whiza the
systems were originally designed and fabricataed or zo specifi=-
cations approved dy the Reactor Safety 3oard. A s7stem 3snall
not be considered operable uncil after it is successfully cested.

This specification relates to changes in reactor systems which
could directly affect the safety of che reactor. As long as
changes or replacements o these systems continue 29 meet :zhe
original design specifications, then it can be assumed zhat
they meet the presently accepted operating criceria.



4.2 SAFETY LIMIT - FUEL ELEMENT TEMPERATURE

Applicability

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

Objective

The objective is to assure that the fuel element temperatures
are properly monicored.

Specificacions

a. Whenever a reactor scram caused by high fuel element teamperatura
occurs, an evaluation shall be conducted to determine whetner
the fuel element temperature safecy limit was exceeded.

b. A calibration of the temperature measuring channels shall
be performed semi-annually but at intervals not %0 exceed
8 wmonchs.

¢. A Channel Check of the fuel &lement temperature zeasuring
channel shall e made daily whenever the reactor is operated
by recording a measured value of a meaningful cemperature
indicacion.

Bases

Operational experience with the TRICA system gives assurance

that the thermocouple measurements of fuel 2lement temperaturas

have heen sufficientlv reliable to assure accurate indicacion

of this parameter.

4.3 LIMITING CONDITIONS FOR OPERATION

4.3.1 Reactivitv Requirements

Applicabilicy

These specifications apply tc the surveillance requirements Io
reactivity control of experimencs and syscems.

Objective

The obiective is o measure and verify che worth, performance,
and operability of those systems affacting the reactivicy of
the reactor. .



é.3.

Specifications

a. The reac:ivity worsh of each control rod and the shutdown
margin shall be determined annually but at intervals a0t
to exceed l4 months.

b. The reactivity worth of an experiment shall de estimated
or measured, as appropriate, before reactor operaticm with
said experinent.

c. The control rods shall de visuallv nspected for deteriora-
tion at intervals not to exceecd : vears.

4. The transient rod drive cylinder and associated air supply
system shall be inspectec, :lcancc. and lubricated as

necessary semiannually at intervals not to exceed 3 menths.

e. The reactor shall be pulsed semiannually 2 :ampa'e fuel
temperature aca:u'taen:s ané peak power levels with those
of previcus pulses of the same -aa;:z=::\ value sy the
reactor shall not e pulsed until such commarative dulse
measurements are pe..g..ed

3ases

The reac:zivity worth of zhe conmgrol rods is measured o assure
that the regquirad shutdowm margin is availadle and to provide

an accurate means for determining the reaciiviiy werths of experi-

-

Dents inserzed in the 2ore. Pas: experience with IRIGA reactors
gives assurance tha: measurament of sne reaccivicy versh on an

annual Sasis is ld‘Qua'c tc iasure no signilicant changes in the
shucdown margin. The visual :ns;c::;:: ef zhe concrol rods is
made 2o evaluate 25rrosisn ang wear Inaracteristics caused by
operaticn in cthe reacisr. The reac:cr Is pulsed act sult ar.le
{ntervals and a compariscon made with preavicus similar pulses

to deter=ine {f changes in fuel Or Iore characteristiis ar

taking place.

Contrsl and Safecy Svstazm

Applicabilicy

These specifications agsly 20 the survelllancd requirements for
Deasurements, tests, and calisrations of the contrel and safec
svstems.

ify zhe perficoT=ance
onests whizh ave 637
reac:ior safo:y.



‘.3.3

Specifications

a. The scram time shall be measured anuually but at intervals
not to exceed 14 months.

B. A Channel Test of each of the reactor safety system channels
‘ for the intended zode of operation shall be perfcrmed prior
to each day's operation cor prior to each operationm exteading
more than one day, except for the poel level chamnel whica
shall be tested weekly.

c. A Channel Calibratiom shall be made of the power level
mcnitoring channels by the calorimetric method annually
but at iancervals not to exceed l4 months.

3ases

Measurement of the scram time on an annual basis is a check not
only of th¢ scram system electromics, dut also is an {adication
of the capibility of the control rods to perfora properly. The
channel -ests will assure that the safety systam channels are
operable o1 a daily basis or prior to an extended rum. The power
level chanmnel calibracion will assure that the reactor will de
operated at the proper power levels. Transient control rod checks
and semiannual maintenance insure proper operation of this control

-
aviS.

Radiaction Monitoring Svstem
Applicabilicy

This specification applies to the surveillance requirements for
the area radiation monizoring equipment and the continuous air
acnitoring system. »

Obiective

The cbjective is to assure that the radiation zmonitoring 2quipment
is operating and to verifiy the appropriacte alarm setctinzs.

Specification

The area radiation aonitoring system and the contiaucus air
monitoring system shall be calibrated anaually but at iatervals
aot to exceed l4 months aad shall be verified to be operable ac
weekly intervals.

3asis

EZxperience has shown that weekly verification of area radiation
and air monitoring system set points ia conjunction witih annual
calibration is adequate to correct for any variation ia the
system due to a change of operating characteriscics cver i long
tizme span.



4.3.4 Ventilation Svstem

————

Applicability

This specification applies to the building confiiement vencila-
tion systea.

Objective

The objective is to assure the proper operatiocn of the
ventilation system in controlling releases of radiocactive material
t» the uacentrolled environment.

Specification
It shall be'verified weekly that the ventilation system is operable.
Bases

Experience accumulated over several vears of operation has
demonstrated that the tests of the ventilation system on a weeklvy
basis are sufficient to assure the proper cperation of the systaz
and control of the release of radiocactive material.

4.3.5 Experiment and Irradiation Limits

Applicabilicy

This specification applies to the surveillance requirements for
experiments iastalled in cthe reactor and its experimental
facilities and for irradiacions performed in the irradiation
facilities.

Obiactive
The objective is to prevent the conduct of experiments or
irradiations which may damage the reactor or relaase axcessive

amounts of radicactive materials as a result of failure.

Specifications

a. A new experiment shall not de installed in the reactor or
its experimental facilities until a hazards analysis has
been performed and reviewed for compliance with the Limitca-
tions on Experiments, Section 3.5, by the Reactor Safeguards
3card. Minor modifications to a reviewed and approved experi-
ment Jay be made at the discretion of the senior reactor
operator responsible for che cperation provided that the
hazards associatad wich the modificarions have been reviewed
and a determination made and documented that the medifications
do not create a significancly different, a new, or a greatar
than the original approved experiment.

54
-



5. An irradiation of a new type of device or material shall
a0t be performed until an analvsis of the irradiaticn
has been performed and reviewed for compliance with the
Limitations on Irradiations, Section 3.6, by a licensed
senior operator qualified in health physics, or a licensed
senior operator and a perscn qualified in health physics.

3ases

It has been demonstrated over a number of years of experience
that experiments and irradiations reviewed by the Reactor
Staff and the Reactor Safeguards 3oard as appropriate can be
conducted without endangering the safety of the reactor or
exceeding the limics in the Technical Specificatioms.
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4.4

REACTOR FUEL ELEMENTS

Applicabilicy

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

Objective

The objective is co verify the continuing integrity of the
fuel element cladding.

Specifications

All fuel elements shall be inspected visually for damage cor
detsrioracion and measured for length and bend at iatervals
2ot to exceed the sum of 3,500 dollars in pulse reactivicy.
The reactor shall not be operated with damaged fuel. A fuel
element shall be considered damaged and must be removed {rcm
the core if:

a. In measuring the transverse beud, the bend exceeds 0.125

inch over the length of the cladding,

b. In measuring the elongatiom, its length exceeds its original
leagth by 0.125 i{nch, or

¢. A clad defect exists as indicated by release of fission
products.

Sases

The frequency of iaspectiocn and measurement. scheduls is based
on the parameters most likely to affect the fuel cladding of
a pulsing reactor operated at moderate pulsing levels and utilizia

fuel elements whose characteristics are well kaown.

The limit of transverse bend has been shown to rasul: ia no
difficulty in disassembling the core. Analysis of che removal

of heat from touching fuel elements shows that there will Se

00 hot spots resulting {n damage =0 the fuel czaused bv :this
touching. Experience with TRIGA reac:tors has shcwn that fuel
element bowiang that could result in touching has occurred withou:s
deleterious effects. The elongation limit has been specifiad

to assure that the cladding material will aot bSe subjected to
stresses that could cause a loss of integricy in the fuel con-
tainment and to agsutc adequate coclant flow.



5.0 DESIGN FEATURES

5.1 REACTOR FUEL

licabilic

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

Objective

The cbjective is to assure that the fuel elements are of such
a design and fabricated ia such a manner as o permit ctheir
use with a high degree of reliabilicy with respect o their
physical and suclear characteristics.

Specificaciocas
a. TRIGA-FLIP Fuel

The individual unirradiated FLIP fuel elements shall have
the following characteristics:

(1) Uranium content: maximum of 9 Wet-~X enriched to
nominal 70% Urunium 235.

(2) Hydrogen-to-zirconium atom ratio (ia the IrHy):
nominal 1.6 H atoms to 1.0 Zr atoms.

(3) Natural erbium content (homogenecusly distributed):
aominal 1.5 We-3.

(4) Cladding: 304 stainless steel, nominal 0.020 iach
thick.

(5) Ideatification: Top pileces of FLI? elements will have
characteristic markings to allow visual idemtificacion
of FLIP elements employed in aixed cores.

b. Standard TRIGA fuel

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

(1) Uranium content: maximum of 9.0 We-T enriched to a
aouizal 20% Uranium 235.

(2) Hydrogen-to-zirconium atom racio (in the ::Hx):
ngominal 1.7 H atoms to 1.0 Zr atcums.
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502

(3) Cladding: 304 stainless steel, nominal 0.020 iach
thick.

3ases

a. A maximum uranium content of 9 We=% in a TRIGA-FLIP element
is about 6% greater than the design value of 5.7 We=%. Such
an increase in loading would result in an increase in power
density of about 2%. Similarly, a ainizum erdium contenc
of 1.1% in an element is about 302 less than the desiga value.
This variacion would result in an increase ia power deasi:y
of only about 62. An increase in local power density of
6% reduces the safety margin by at most ten percenc. The
maximum hydrogen-to-zirconium ratio of 1.63 could result in
a maximum stress under accident conditions in the fuel element
clad about a factor of two greater than the value resuliiag
from a hydrogen-ro-zirconium ractio of 1.50. However, this
{ncrease ia the clad stress during an accident would not
exceed the rupture strength of the clad.

when standard and FLIP fuel elements are used in aixed cores,
visual identification of types of elements is necassary to veriiy
correct fuel loadings. The accidental rotaciom of fuel

bundles containing standard and FLI? elements can be decected

by visual inspection. Should this occur, however, studies

of a single FLIP element accidently rotated into a sctandard

fuel region indicate an iasubsctantial increase in power gener-
ation in the FLIP? element.

b. A saximum uranium conteat of 9 Wet-% ia a standard TRICA
element is about 6% greater than the design value of 3.3
We=2. Such an increase ia lcading would result iz an
increase in power density of less than 5%. An increase
in local power density of 6% reduces the safecy margia 3y
at most 10%. The maxisum hydrogen-to-zirccaium racio of
1.8 will produce a maximum pressure within the clad during
an accident well below the rupture strength of the clad.

Agglictbili:v

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

T



Obiective

The objective is tc assure that provisions are made to
restrict the arrangement of fuel elements and experiments
80 as to provide assurance that excessive power densitias
vill not be produced.

Specifications

d.

The core shall be an arrangement of TRICA uraanium=-
z2irconium hydride fuel-moderator bundles positionea in
the reactor grid platce.

The TRIGA core assembly may be standard, FLI?, or a
combination thereof (mixed core) provided that aany FLI?
fuel be comprised of at least twenty-three (23) fuel
elements, located in a contiguous, central region.

The reactor shall not be operated with a core lattice posi-
tion vacant except for positions on the periphery of the
core assembly.

The reflector, excluding experiments and experimental
facilizies, shall be water or a combination of graphice
and water.

Bases

c.

Standard TRIGA cores have beem in use for years and their
characteristics are well documented. The Gulf Mark III
all-FLIP core is operational and characteristics are
available. Gulf has also performed a serias of experi-
ments using standard and FLI? fuel in mixed cores. Ia
addicion, studies performed at Texas A&M for a variacy

of mixed core arrangements indicata that such cores with
mixed locauings would safelv satisfy all operational require-

-

zents (SAR II).

Ia mixed cores, it is necessary 2o arrange FLIP elements ia
a contiguous, central region of the core to control Ilux
peaking and power Zeneration peak values in individual
elements.

Vacant core lactice positions will contain experiments or an
experimental facility to prevent accidencal fuel additioms
to the reactor core. They will be permicted only on the
periphery of the core to preveat pcwer perturbatioms in
regions of nigh power deamsicy.
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3.3

.

d. The core will be assembled in the reactor grid plate which
i{s located in a pool of light water. Water in combination
wvith graphite reflectors can be used for neutron aconcay
and the enhancement of experimental facility radiaticn
requiremencs.

CONTROL R00S
Applicabilicy

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

Objeccive

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

Specification

a. The shim-safecy control rods shall have scram capability
and contain boracted graphite, 3,€Powder or borom and its
compounds in solid form as a poison in aluminum or stainless
steel cladding. These rods may incorporate fueled followers
which have the same characteristics as the fuel region ia
which they are used.

b. The regulating control rod need not have scram capabilicy
and shall be a stainless rod or contain the macerials as
specified for shim-safecy control rods. This rod :ay iacor=-
porate a fueled follower.

¢. The transient control rod shall have scram capabilicy and czon-
taia borated graphice or boren and it3s compounds ia a solid
form as a poiscu in an alumiaum or stainless steel clad. The
transient rod shall have an adjustable upper limic co allow
a variation of reactivity insertions. This rod may iacor-
porate an alumiaum or air follower.

3ases

The poison requirement; for the comtrol rods are satisfied by
usiang neutron absording borated graphite, 3,8 powder or boron
and its compounds. Sizce the regulating rod nermally is a low
wvorth rod, its functi could de satisfied by using a solid
stainless steel rod, These materials must be contained ia a



suitable clad material, such as aluminum or stainless sceel, to
{nsure mechanical stabilizy during movement and o isolate tnhe
poison from the pool water enviromment. Control rods that are
fuel followed provide additional reactivity to the core and
{increase the worth of the control rod. The use of fueled followers
in the FLI? region has the additional advantage of reducing flux
peaking in the water filled regions vacated by the withdrawal

of the control rods. Scram capabilizies are provided for rapid
insertion of the control rods which is the primary safety feature
of the reactor. The tramsient control rod is designed for a
reactor pulse. The asuclear bdehavior of the air or aluminum
follower which may be incorporated ianco the trapsient rod is
similar to a void. A voided follower say be required ia certaia
core loadings to reduce flux peaking values.

5.4 RADIATION MONITORING SYSTEM

Applicabilicy

This specification describes the functions and essential components
of the area radiationm monitoring equipment and the systeam Ior
continously monitoring airborne radicactivicy.

Objective

The objective is to describe the radiation monitoriang equipment
that is available to the operator to assure safe operation of
the reactor.

Specification

The radiation monitoring equipment listed in the following table
will be available for reactor operatiom.

iation Monitoriang Channel and Functiom

Area Radiation Monitor (gamma sensitive instruments)
Function - Monitor radiation fields in key locaticus,
alarm and readout at control comsole and readcut ia
reception rocm.

Continuous Air Radiation Monitor (beta, zamma sensitive
detector with air collection capability)
Function = Monitor concentration of radicactive
particulate activicy in building, alarm and readout
at control console and readout ia reception rocm.



5.5

5.6

Gas and Particulate Stack Radiation Meniter (gamma

sensitive detector with air collection capability)
Function - Monitor concencration of radicactive
particulate activity and radicactive zases in
building exhaust, alarm and readout at control
econsole and readout ia recepticn room.

Basis

The radiation monitoring system is intended to provide infor=-
mation to operating personnel of any impending or existing danger
from radiation so chat there will be sufficient time to evacuate
the facilicy and take the necessary steps O prevent cthe spread
of radicactivity to the surroundings.

FUEL STORAGE

Applicadbility

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

Objective

The objective is to assure chat fuel which is beiag stored will
not become critical and will not reach an unsafe temparature.

Specificacions

a. All fuel elements shall be stored in a zeometrical array
vhere the k-effective is less than 0.3 for all conditions
cf moderation.

5. Irradiated fuel elements and fueled devices shall be stored
in an array which will permit sufficient natural convec-
tion cooling by water or air such that the fuel element or
fueled device temperature will not exceed design values.

8asis

The limits imposed by Specificactions 5.5.a and 5.5.5 are
conservative and assure safe storage.

REACTOR 3UILDING AND VENTILATION SYSTEM

Applicabilicy

This specification applies to the bduilding which houses the
reaccor.

e3We



5.7

Objective

The objective is to assure that provisions are mace to rescrict
the agount of release of radicactivity into the environment.

Specifications

a. The reactor shall be housed in a facility designed to
restrict leakage. The ainimum free volume in the facilicy
shall be 180,000 cubic feect.

b. The reactor building shall be equipped with a ventilaticn
system designed to filter and exhaust air or other Zases
from the reactor building and release them from a stack at
a minimum of 85 feet from ground level.

¢. Emergency shut down controls for the vemcilatiom system
shall be located in the reception room and the systam
shall be designed to shut down in the event of a substantial
release of fission products.

Bases

The facility is designed such that the veatilacion syscem will
normally maintain a negative pressure with respect to the
atomsphere so that there will be no uncontrolled leakage to

the eavironment. The free air volume within the reactor buildiz
is confined when there is an emergeacy shutdown of the ventila-
tion system. Controls for startup, emergency fil:ering, and
normal operation of the ventilatiom sysctem are located in the
recepticn room. Proper handling of airborme radicactive materials
(in emergency situations) can be conducted from the rece;tion room
with a minimum of exposure to operating perscnnel (SAR, 2g.36).

REACTOR PCOL WATER SYSTEMS

Applicabilicy

This specificacion applies to the pool containing the reactor
and to the cooling of the core by the pool water.

Sbective

The objective is to assure that cooclant water shall be available
to provide adequate cocling of the reactor core and adequace
radiaction shielding.
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Specifications

b.

C.

d.

The reactor core shall be cooled by natural convective
vater flow.

The pool water ianlet and outlet pipe to the demineralizer
shall not extend more than 15 feet below the top of the
reactor pool when fuel is ia the core.

Diffuser and skimmer pumps shall be located no more chan
15 feet below the top of the reactor pool.

Pool water inlet and outlet pipe to the heat exchanger
shall have emergency covers within cthe reactor pool for
manual shut off ia case of pool water loss due to external
pipe system failure.

A pool level alarm shall indicate loss of coolant if the
posl level drops approximately 2 feet below normal
level,

Bases

This specificacion is basea on thermal and hydraulic cal-
culations which show that the TRIGA-FLIP core can operata
{n a safe manner at power levels up =o 2,700 kW with
patural coavection flow of the coolant water. A compari-
son of operation of the TRICA-FLI? and standard TRIGA
Mark LIl has shown to be safe for the above power lavel.
Thermal and hydraulic characteristics of mixed cores are
essencially the same as that for TRICA-FLIP and standard
cores.

In the event of accidental siphoning of pool water through
inlet and ocutlet pipes of the demineralizer system, the
pool water level will drop no more chan 15 feet from the
top of the pool.

Ia the event of pipe failure and siphoning of pool water
through the skizmer and diffuser wataer systems, the pool
vater level will drop no more than 15 feet from the top
of the pool.

Inlet and outlet zoolant lines to the pool heat exchanger
cerminate at the bdottom of the pool. Ia the event of pipe
failure, these lines aust be manually sealed fzom within
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the reactor pool. Covers for these lines will De stored
in the reactor pool. Time required to uncover the reactor
core due to failure of a single pool coolant pipe system
is 17 minutes.

e. Lloss of coolant alarm after 2 feet of loss required cor-
rective action. This alarm is observed in the reactor
control room and outside the reactor building.

6.0 ADMINISTRATIVE CONTROLS
6.1 ORGANIZATION

sa. The facility shall be under the direct control of the
Director (NSC) or a licensed senior operator designated by
him to be in direct czontrol. The Director shall be respon-
sible to the Dean of the College of Engineering and Director
of the Texas Zagineeriang Experiment Stacionm for safe operatic
and maintenance of the reac:zar and its associated equipment. The
Director (NSC) or his appointee shall review and approve all
experiments and experizental procedures prior to their use
{n the reactor. He shall enforce rules for the protection
of personnel against radiactiocm.

b. The safety of operation of the Nuclear Science Center Reactor
shall be related to the University Administratica as shown
in the following chare.

Office, President |
Texas A&M Undiversicy }

|

 Dean of

Radiclogical Engineering ‘dcac:orl
Safety and , Safety i
,____Qﬁgggg__J‘ | Director, TEES ! Board |
' | |
- 2 { Director :
s Nuclear Science Center b= = = J
Reactor

Operaticns i !
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6.2

REVIEW AND AUDIT

C.

d.

A Reactor Safecy Board (RS3) of at leasc three (J) mnembers
knowledgeable in fields which relate to Nuclear Safecy snall
review, evaluate, and approve safety standards assoclaced
with the operation and use of the facility.
Radiological Safety Officer shall be an ex-officio member of

the Reactor Safety Board.

general safecy standards.

The operations of the Reactor Safety 3oard shall de in
accordance with a written charter, iacluding provisions for:

(1)
(2)
(3)
()

(3)
(6)

The RSB or a Subcommittee thereof shall audit reactor operacions
at least quarterly, but at intarvals not to exceed four zonchs.

The responsibilities of cthe 3oard or designated Subcommictee
thereof include, but are not limited to, the followiag:

(L

&)

(&)

Meeting frequency,

Voting rules,

Querums,

Method of submission and content of presentation to the

Committee,

Use of subcommittees, and

Review, approval, and disseminaciom of minuctes.

Review and approval of experiments utilizing the reactor

facilicies,

Review and approval of all proposed changes to the
facility, procedures, and Technical Specificaticns,

Review of the
facilicy,

Review of unusual or abnormal occurrences and i{ncidencs
which are reportable under 10 CFR Part 20 and 10 CFR

Part 50,

operation and operational records of the

The Universi:ty

The jurisdiction of the RSB
shall include all nuclear operationms in the facility and



6.3

5.4

(3) Determinaticn of whether a proposed change, test,
or experiment would comstitute an unreviewed safaty
question or a change in the Techaical Specifications,
and

' (6) Review of abnormal performance of facility equipment
and operating ancmalies.

"

ACTION TO 3 TAKEN IN THE EVENT A SAFETY LIMIT IS E CEEDED

In the event a safecy limit is exceeded:

a. The reactor shall be shut down and reactor operatiom shall
aot be resumed until authorized by the AZEC,

b. An immediate repor: of the occurrence shall bDe zade 2
the Chairman, Reactor Safety B3card, and reports shall de
made to the AEC ia accordance with Section 6.7 of chese
specifications, and

¢. A report shall be prepared which shall iaclude an analvsis

of the causes and extent of possible resultant damage,
efficacy of corrective action, and recommendaticms for
measures to prevent or reduce the probability of recur-
rence. This report shall be submitted to the Reactor
Safety Board for review and then submitted to the AZC
when authorization is sought to refume operaticm of the
reactor.

ACTION TO BE TAKEN IV THE EVENT OF A REPORTASLE OCCTRRENCE

Ian the event of a reportable occurrence, the followiag action
shall be taken: ;

a. The Director (NSC) or his designated altermate shall de
notified and corrective action taken with respect to the
operations iavolved,

b. The Director (NSC) or his designated altermate shall
aotify the Chairman of the Reactor Safety 3card,

¢. A report shall be made to the Reactor Safety 3oard which
shall include an analysis of the cause of the occurrence,
efficacy of corrective action, and recommendatioms for
measures to prevent or rr.uce the probability of recur-
rence, and
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OPERATING PROCEDCLR

Written operating pro
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the use of
cn require such.
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Testing and calil
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tion monitors,
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Emergency and abn«
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Actions to
potential =a
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h.e Civil disturbances

Substantcive changes to the above
with che approval of the Reactor
to the procedures tha

may be made by the

All such temporary

reviewed by the Reacto

QPERATING RECORDS
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6.7

a. Normal reactor operationm,
b. Principal maiactemance activities,
¢. Reportable occurrences,

d. Equipment and component surveillance activities required
by the Technical Specificacionms,

e. Experiments performed with the reactor,

f. GCasecus and liquid radiocactive effluents released to che
environs,

g. Offsite environmental zconitoring surveys,

h. Fuel inventories and transfers,

{. Facility radiation and contamination surveys,

4. Radiation exposures for all personnel, and

k. Updated, correctaed, and as-built drawings of the facility.

REPORTING REQUIREMENTS

In addition to the requiremeacts of applicable regulatioms, and
in no way substituting therefor, reports shall be made to cthe
NRC Region IV, Qffice of Inspection and Enforcement as follows:
a. A report within 24 hours by telephone and‘:eicgraph.

(1) Any accidental release of radiocactivity above per-
missible limics in unrestricted arsas whether or 2ot
the release resulted in properctvy damage, perscnal
injury, or exposure;

(2) Any violation of the safecy limitc; and

(3) Any reportable occurrences as defined in Sectisn 1.11
of these specifications.

b. A report within 10 days ia writing of:
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(1) Any accidental release of radiocactivity above per-
missible limics in unrescricted areas whether or not
the release resulted in property damage, personal
{najury, or exposure. The written report (and, to the
extent possible, the preliminary telephone or tela-
graph report) shall describe, analyze, and evaluacte
safety implications, and outline the corrective measures
taken or planned to prevent recccurrence of the event;

(2) Aay violation of a safecy limit; and

(3) Any reportable occurrence as defined ia sectiom .31 of
these specificacicns.

c. A report within 30 days ia writiag of:

(1) Aay significant variaction of neasured values from a
corresponding predicted cr previously measured value
of safety-connected operating characteristics occurring
during operation of the reactor;

(2) Any significant change in the tramsieat or accident
analysis as described in the Safety Analysis Report;

(3) Any changes in facility organization; and

(4) Any observed inadequacies in the implementation of
admiaistrative or procedural controls.

6.7.1 A raport within 90 days after complation startup testing of
the reactor upon recaipt of a n facilicy license or an
amendment to the license authorizing an increase ia reactor
power level describing the measured values of the operating con-
ditions or characteristics of the reactor under the new condi-
tions including:

a. An evaluation of facility performance to date in compariscn
with design predictions and specifications, and

b. A reassessment of the safety analysis submitted wich the
license application in light of measured cperating charac-
teristics when such measurements indicate that there =:a7 e
substancial variance from pricr analysis.
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6.7.2 An annual report covering the cperatiom of the unit during
the previous calendar year submitted prior to March 31 of
each vear groviding the following informaticn:

b.

C.

A brief narrative summary of (1) operating experience

(including experiments performed), (2) changes in facilicy
design, performance characteristics, and operating pro-
cedures related to reactor safety and occurring during

the reporting pericd, and (3) results of surveillance tests
and inspections;

Tabulation of the emergy output (in megawatt days) of che
reactor, hours reactor was critical, and the cumulative cotal
energy output since inicial criticality;

The number of emergemcy shutdowns and inadvertent scrams.
including reascns therefor;

Discussion of the major maintenance operations performed
during the period, iacluding cthe effect, if any, on the
safety of the operaticn of cthe reactor and tne reasons for
any corrective maintenance required;

A brief description, including a summarv of the safecy
evaluations of changes in the facility or in procedures and

of tests and experiments carried out pursuant to Section 50.39
of 10 CFR Part 50;

A summary of the nature and amount of radicactive efiluents
released or discharged to the environs beyond the affective
control of the licensee as zeasured at or prior to the peiz
of such release or discharge.

Liquid Waste (summarized om a acnchly basis)

(1)

(a)

()

(e)

(d)

iocactivicy discharged duriag the reporting periad.

Total radiocactivicy released (ia curies).

The MPC used and che_isotopic compositicn if
greater than 1 x 107  microcuries/cc for fissicnm
and activation products.

Total radicactivicy (incuries), released by
nuclide, during zhe reportiag period based on
representative isotopic analysis.

Average conceatration at peint of release (Iina
microcuries/zc) during the reporting pericd.



(2) Total vclume (in zgallons) of effluent water
(including dilutent) released during each period
of release.

Gaseous Waste (summarized on a monthly basis)

(1) Radioactive discharged during the reporting period
(in curies)

(a)

(b)

(c)

(e)

(£)

Total estimated quantity of radiocactivity released
(in curies) determined by an appropriate sampling
and counting method.

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

Estimated average atmospheric diluted concentration
of Argon-4l released during the reporting neriod in
terms of microcuries/cc and fraction of the appli-
cable MPC value.

Total estimated quantity of radiocactivity ia par-
ticulate form with half lives greater than eight
days (in curies) released during the reporting
period as determined by an appropriate particulate
monitoring system.

Average concentration of radiocactive particulates
with half lives greater than eight days released
in microcuries/cc during the reporting period.

An estimate of the average concentratiom of other
significant radionuclides present in the gaseous
waste discharge in terms of microcuries/cc and
fraction of the applicable MPC value for the re-
porting period if the estimated release is 3reater
than 20% of the applicable MPC.

Solid Waste (summarized on an annual basis)

(1) Total amount of solid wasce packaged (in cubic feet)

(2) Total activicty in solid waste (in curies)

(3) The dates of shipment and disposiction (if shipped ofZ
sice).
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An annual summary of the radiation exposure received bv
facility personnel and visitors in terms of the averagze
radiation exposure per individual and greatest exposure
per individual in the two groups. Each significant ex-
posure in excess of the limits of 10 CFR 20 should be
reported including the time and date of the aexposure as
well as the name of the individual and the circumstances
leading up to the exposure.

An annual summary of the radiation levels and levels of
contamination observed during routine surveys performed
ac the facility in terms of the average and highest levels.

An annual summarvy of any environmental surveys performed
outside the facilicy.

(2) Total yolume (in galloms) of effluent water (including
dilutent) during periods of release.

Gaseous Waste (summarized on a monthly basis)

Radioactivity discharged during the reporting peried (in
curies) for:

(1) Argon-41

(2) Parciculates with half lives greater than eight
days.

1id Waste (summarized om an annual basis)

(1) The tctal amount of solid waste packaged (in cudic
feet).

(2) The total activity iavolved (in curies).

(3) The dates of shipment and disposition (if shipped of
site).

A summary of radiation exposures ceceived by facility zer-

-

sonnel and visizorss, iacluding dates and tize of signiflizans

exposures and a summary of the Tesults of radiation and

contamination susveys performed within the facility; and

A description of any environmental surveys performed cutsile

the facilicy.






6.0 ADHIRISTRATIVE COHTROLS

6.1 RESPONSIBILITY :

6.1.1 The (Facility Direc wr]) shall bte responsible for overall facility
operation. He shiall deleoate in writing the succession to this respons
sibility during his absence (or the succession shall be clearly presenice
in Figure 6.2-1).

6.2 ORC.N1ZATICH

Facility Staff

6.2.1 Tha organization for facility managcwent and operation shall
be as sho:n in Figure 6.2 - 1.

a. Each on duty shift shall be ccrmposed of at least:

. —————

List cach woaber of tha operating shift by position title or
funclion, and identify those required to heve an LG license

For exwiplc - i
Hinirum staf? when the reactor is not sccurc-d2 shall includa: :
. Senior Cperator (< D) on c2ll Lut not necessarly on sits;
. Padiation Couttrel Technicien on cail; !

Reactor Operoteor (RC) at the controls; i
Another personable to carry ocut emergency procadures in :
control raen,

DWW -

- -

b. At least on2 licenced cperaor shall be at the contrels when
the rchctor is not secured.” .

-
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c.

.

An individual that is desicnated by the licensce as qualific?

to implement routine radiation protection procedurcs shall

resent at the facility wncpever the reactor is noL securvd o
Y

whenever any experiment or experimental facility is beirg
scerviced.

Al core alternations that ccu!d affoct reactivity of the
reactor shall be supervised by 2 licensed Senior Cp:xato

Brackats or boxes are used either to set off guidunce fron the
technical specification or to ideniify areas of licensee opticn.
Jdentifying :Jsitifﬂ Li.lus centained within the bracket, herd
and else.hore in the report, are resrescatztive only. ach fale bek B2
t1on title is uscd consistently throughouc this guicance docunant

A reactor is sccured vhen (1) all powson control r sre fully
inserted, (2) the conso IL key switch is in tha off rqriuzon and
the key is reroved fren the lock, and (2) no work is in pregress

involving fuel or incor:s cxperimenis, or paintenance of tne coLe
structure, control reds or control red drives.

i
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6.3 FACTLITY STAFF QUALIFICATIONS
Hinirum qualificetlic 's f*r l"::x"“‘n*" of the facility staff may be specivied

by use of an overall gealificalion stulemeni veferencing on applicotic
standard (ANS 1% cc‘.wgtve is o(:c}ovmnn a standard titled, 15.4, “"Standard
for Sclection ond Training of Persenncl for Rescarch Reactors®) or
alternately, by spociiying individuzl position qualifications. hefer
an applicable stamdard would be preferably vhen & standard exists. Su:h
a spacification would be:

"Each member of the focility stafi shall meet or exceed the (lh..u.
qualifications of (uLLn]CuLtC standard) for comparcble pesiticrs

However, the follouwing rc‘“"i skauld be uscd vhenaver a clear corrclation
cannot be drawn boluec standerd end the reactor organizational ciresitiice,

6.3.1(a) Facility Director/Reactor Supcrvisor

At the tir2 of initial core loading or ¢ pro‘n‘.““‘ to the

active pc;?;lon, the reactor Aduinistrator/icactor Supervis

shall have 2 mininum of five years of nuclear evperiencs £3
shall have & baccilaureaie or higiar degroe in an cugxn.alin;
or other scicntific field., The degree wiii fulfill four yenes
of cxpericnce on a one-for-cne time basis. Equivalent coucciion
or cxpericnce Lay be substituted for a degree,

(b) Senior/Supcrvisory Rzactor Operator

At the tinz of initial core loadiag or appointmant to th:

active pesition, a superviser shall have a minimun of a i
school dfpl:va or eauivalen : ?ﬂu should have four years of

nucleer czrzrience. A maxiuva of two yours of cxpericnce sy
be fulfitlcd by related aL.-~"1c or tecinical tra aining on &
one-{or-cne tima Lbasis.

(¢) PReacior Oporator

At the tir~ of initial core loading or appeintront to th

active poeition, opurators shall hove a high school dij
equivalant,

6.4 TRALIING

s

6.4.1 The (positior title) shall be responsible for the facility retrainin,
and replacciaent training pregron,




6.5 RLCVIEY AND AUDIT

6.5.1 (NHUCLEAR PIVIEY ARD AUDIT GRZUD,LUAG)

The neihod by which indcpandant roview and eudit of facility eperaticns
is accompiishod way take one of several Yorms. The licensce way eiihor

ssien this funciion to an crganizotional wvnit separate and indcpendent
from the group hovirg rospu nsibility for facility cperation or iy
utilize a stending committes con puscd of individuals from within ard
outside the group having acainistrative responsibility.

- ——

Irrespactive of the me*"d used, the licensce shall specify the details i
of cach functionzl elemeni provided for the indepencent revicw anv Zudit :
process for his :;raicdlu facility as illustrated in the folicuwing

exanple specitic.tions. o]

FULCTION

— — —

6.5.1.1 The (HR.5) shall function to P\“"ld“ indaepencent review and
eudit of facility activities. Arcas designated belcw shall be
considerad:

a. nuclear operations

b. nuclear enginecring

¢. chemistry and radiochanistry

d. metallurgy "

e. instrumzntation and control

f. radiological s t)

g. mechanical and o]c:trica] engingaring

h. tests and experiments

i. {other apnropriate fie ed with the uniqua char-

(<
actoristics of the nug

COMPGSITICH AND CUCLIFICATICHS

6.5.1.2 The (LE'Z) shal) be ccrnosed of:

List all sambers Ly positien title and indicate
the Chairisan., D2 npt use given nauces. -
Chairman: (Position Titla)
Fewbaor: (Position Title)

] L ;

1 ]

' L
Fembor: (Position Title)



The winimun qualifications for persons on the (KRAG) shall b2 b years of

professicnal work experience in the diccipline or specific field ha
represents. A baccalaureate degree may fulfill 4 years of experiance

-

1T a soperete orcanizations] unit is used, the swpervisor of the enit

shall have a nimmun of 10 years of expericnce. A baccalavreate digree

may fulfill 4 years of experieace,

:
1
|

ALTERUATES

_—————

6.5.1.3 Alternate roibers may be appointed by the (RRAG Chairman) to
serve on 3 teuporary bosis;each appoinining sinall be in writing, 0

more than {10 altoinztes shall participate on a voting basis in (1216)

activitias at any ong tima,

MECTIIG FROQUERCY
6.5.1.4 The (1RAS) or 2 subcounittee thervof shall weet at lecst onc
per calendar quarter. The (LRAG) shall wmecet 8t least seni-annvaily.

L QUOAL

o

5

6.5.1.5 A guortm of (NRAG) for revicw shall consist of the Chairman ov

his designated altornate en
howaver, @ rajority of those presant shall be regular wowbers. The

quortn shall have repreosextiztion experienced in reacior operations en

<

d (tuo) other mambers, or 2liernate mzabors;

an deuddaw mia PR o b ogirmsa &k ™ PO e 3 .y P9
radistion protection; howover the operating staff shall not te a valang

majority.

REVIEY

6.5.1.6 The (WRA3) shall revicu:

a, Safety evalvetions for 1) changes to proccdures, equirncnt
or systons and Z) tests or experimsnts, conducted withoul 0
approval unisr the provicion of Section 50.%9, 10 CFR, to
verity th=i such actions did not constitule an unteviewe
Safet)’ (i'.u' St 'i.’.‘-.'!. 5

b. Proposed chances to procadures, cquipment o cystems thet
change the original intent er usc, and cre non-conservetive
or thosa that involve an unrevicied safety question as deii
in Scetion 50.59, 16 CFR.

o

L]
.
”
'

-

-~
'

-
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c. Proposed tests or experiments which are significantly different
from provicus approved tests or cxperinents, oc those that
involve an unrevicwaed safaty question as defined in Sectien
50.59, 10 CFR.

d. Proposed changes in Technical Spacifications or licenses.

e. Violaticns of applicedle statutcs, codes, regulations, ordare,
Technical Specificaticns, license regquirenentis, or of internal

procedures or instructions having nuclear safely significance.

f. Significent operating abnermalitics or deviations from nern2l
and expecied perforsance of facility equipiont that affect
nuclear safety.

g. Events which have been reported within 24 hours to the hkC in
writing. '

h. Audit reports.
KUDITS

6.5.1.7 Rudits of fecility activitiss sha1l be performzd under the

cognizence of tha (127G) but in no case by the personnel responsilic
the ites eudited. Individual auuits way he perforaed by one individiil

who need net be en identified (WG) rumbar. These avdiils snall eczaiing
the operaling records and encormpass:

T
" O

-

a. The conferiance of facility opcration to the Technical S;ociiice-
tions and asplicable license conditiuns, at least once per 12
months. .

b. The perforaance training and qualificaticns of the entire
facility staff, at lcast once per 12 wonchs.

c. The rosults of all cctions taken to corrcct deficiencies cc-
curring in focility cauipnant, structures, sysicas or rethed of
operation that affect nuclcar safety, at least once per 6 < 12
months. '

.

d. The Facility Emergoncy Plun and implemonting precedures, at
least cnce per 24 wonths, 3

e. The lacility Sceurity
least once per 24 month

-

f. Aoy other arca of fo
(Fzcility Divecior).

icility operation considered apprepriate by
the (Hi%°5) or the i



AUTHORITY

6.5.1.2 The (””'G) chall report to (Managorent at level above Facility
Director) and advice tae ([d(l]:ly Dlrcr'"r) on those arcas of rospon-
sibility specificd in Sections 6.5.1.6 and 6.5.1.7,

RECORDS

6.5.1.9 Records of (LRAG) activities shall be prepared and distributed
as indicated below:

a. Minutes of cach (1R2G) meeting shall be prepared, and forvarced
to the (Facility Birvector) within 30 days following cuch
llICs.‘\.] 'u\: .

b. Reports of reviows encompassed hy Saoction 6.5.1.6 e, f, and 3
above, shz1l be prepared and forvarded to the (inC1]1~
Director) within 30 days following cempletion of the review.

c. Mudit reports enconpassed by Sectien 6.5.1.7 above, shall t
forvarded to the (N5 Chatruan) and to the managenoni rosy
sible for the arcas audited within 30 days after completion 0
the gudit,

6.6 S*FETY LIMIT VICLATION

6.6.1 The following actions shall be taken in the event a Safely Linic
is violated:

a. The reaztor will be shut down inmedietely and rezctor
will not be resumed without authorization by the Cousai

-
w o

b. The Safeiy Limit violstion shalil bz reported to t?e Director
of the eppropriate NkC Rzoional Cffice of Inspaction and
Enforcemznt (or his c:::;n.ic)‘ two (V«ci‘iL' Dir:ctor) and
-the (104G} rot later than tie next work day.

¢. A Safety Limit Violation Repurt shall be prepared. The repor
shall bo ravicwad by the (HRS3).  This rcvﬂr‘ shall descrite
(1) appl.(:ﬁ‘: circumstances preceding the violation, (2)
effects of _th2 violation upon f~,1].“y coroncats, systa= or
structures, and (3) corrcctive action taken to prevent retuwrcnca.

d. The Safeiy Limit Vielation Repert shall be subuiticd to the
Commission, the (LR'3) and the (Fecility Bircctor) within 14
days of the viclation.



"6.7 PROCEDURES

There shall bz written eperatina procedures that cover the follewing
activities. Thay shall be approved by the (Facility Director).

a. Conduct of irradiaticns and experimonts that could affcet the
operation or safety of the recactor.

b. Startup, Operation, and Shutdown of the Reactor.

c. Fuel movenent and changes to the core and experiments
that can effect the reactivity.

d. Preventive or correcticn mainicnance which could have an
effect on the safcty of the reactlor,

e. Surveillance, testing ond calibration of instr .ucnts, COMNONERLS
and systems involving nuclear safely.

f. Reoview and approval of changes to procedures.
g. Personncl radiztion pretection consistent with 10 CFR Part 23.
h. Implementaticn of the Seccurity Plan and Emergancy Plan.

i. Administrative control of ovﬂratwon and uxxh“nux ce.

Though substaative changes to tha 2bove precedures shall ba made cily
approva] by the (Facility Director) temporary cnan~ns Lo the procelires
that <o not charge their origingl intent miy be nade by the (P*:ct)
Supervisor). All such tcmporary changzs sh2ll be docurented, and sub-

sequently approved by the (Facility Dirce tor) within 14 days.

6.8 EXPERIVENTS

a. Prior to initiating any new reactor crperiment, e.g., clos
of crp~r1"-nts that could affcct reactivily of the reacter of
result in uﬂ1~as: of redicactive waterials, an experingn
shall be prepared, reovicued by (03 or other identitied
committee), ‘“d approved by the (Reactor Supﬂr /isor).

-
- wYa
- _-'ot.r:

b. ELech exporiment plan shall (1) identlify the t"pﬂ of exporiuant
(previousiy ,H.ﬂ\cJ or recently revicwad per 6.83), (2; -
identify Lho c\g;:tr'n_;:q and (3) have boon approved by the
licensed senior oporetor in chorge of reactor operation,

¥

it



6.9 REPORTING REQUIRCMONTS

In addition to the applicablc reporting requirenents of Title 10, CQC“
of Federal Rorulatlcns, the following roports shall he submitted to i

Director

6.9.1.

of the appropriate HAC ﬂ-uuunhl Office unless otharwise not c:

Routine Reports

startup Reoort. A sunmary renport of plant startup and pover
escalation 1esting skall boe subnitted following (1) receipt of
an operating license, (?) amondment to the liccnse invalving 2
planned incrzasa in powar level, (3) installation of fuel that
ha< a different design, end (4) modifications that way have
jgnificantly altered the nuclear, thorial, or iwdraulic
pcnfoxL». » of the plant. The repori shall address each of
the tests identified in the TSAR and shall in genaral inclvcs
a description of th2 measured values of the operating condiiicns
or characteristics cbtained during the tests program and a
comparison of Lthese valucs with desicn predic tl:nJ and sprciftice
tions. Any corrective actions that wore required to ebtzin
sac1sfac.or' aperetion shell also be described. ,ny edditiond]
specific details required in license conditicns based om oulier
commitments shall bLe included in this report.

Startup reports shall be sub11»trd within (1) €0 days following
corpletion of the startu) test program, (2) S0 days follewing
resumation oir comrencerant of powor c--ret1ﬂ" (“ 9 roanths
follcuwing inttial cmiticality, z\i;n..~r is soiilubu. BT Thi
Startup Report doos not cover ail thrca events (i.e. initial
criticalily, comnietion of startup tesi progran, énd resuti-
tion or co .;v:c;rnt oF pouer op2 raticn), suppicantiary recsses
shall be subaitted at lecast every throe menihs uniii all ti oz
events have boen f",l Lad.

hnnual Qj“rgi_gg Rarart. Rouvtine eperating reports C’”‘“l'ﬂ

tie oporacion or the unit duriag the pF"ViOL. calondar year
should be subuitted prior Lo ("arch 31) o7 each year.

The annual operating reports nade by licensees shall provicda e
comprehensive swairy of Lhn cperating expzrience having s=fovy
significence that was gainad duiting tng year, even thiugh so 2
repetition of previcusly reperied informition may be involved.
Reterences in Lthe annual cperating report to pnuv10401y o B ol
reports shall be clcar, '



Each
(M)

(2)

(©)

A

‘question oxis

.
. -
control of the iii:JLu s delerained at or prior o the

annual oporating report shall include:
A brief narrative suimary cf:

() Chenges in facility desion, nerforvance characteristics.

and opeorating srocedures releted to rexctor safcoty,
that oucurncd during the \Luﬂ;»]lg periad.

(b) Results of major surveillence tests and inspections.

A tebulation showing the engrgy genar atcd by the rveactlor
(in gecoeral, @ manthly tatarlation in ue:avﬂct -hours ¢

hours the rescler is operating will be se atisfeciory).

List of tha'unschodvled shutdowns, including the reasans
therelo. ¢ and corrective acvion taken, 7 any.

Piscussicn of the majur sefety rclated cory cctive main-
tongace porforned during the period, ircluding ihe cffects,
if any, on the gafe opuratien of k2 rewcior, and the

reaschs for the corrective rainlenance required,
i brief description of:

he facility t

1]
(a) Each chante to the
rerintion of |

changss a dosrpy
Laalysis Renurt,

(b) Changes to the procedures es described in the Safal,
Melysis Report,
(¢) /ny nawi or untried experiments or tosts perfersd
. durine the reporiing porviod that are not describad
in ih2 g“fct" Razglysis Report.

A sumnary of tho safely evaluation made for each chrnj2,
test, or experiment not subaiiicd for Coiczizsion apueroval
pursvant to 10 CFN 90,52 which clearly shows the rersos
leeding to tha concivaion that no unrevienad s

(hat no technical speniii

,...
l-.
o
-
.l

chiage w2s roquin '. . X

L ‘
A summary of the nature eut etount of radicactive eifiucls
releesed or diccharasd Lo Lthe environs L-,vsJ the efiuctiys

- L
point of such rclzese or dischargy,

Fire srocificaticns
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——

(a) Ligquid Yaste (summarized cn a 3 month basis)

(1) Total estiwated quantity of radioactivity
released (in curies)and Total volus2 (in liters )
of of fluent vater (including dilvent) relcascd

(2) An estimation of the specific activity for each
detectahle racdionuctide present if the specilic
activity of the releasey material after diluiion
is greater than 1 x 107" microcuries/cc.

(3) Suimary of the total rclease in curices of each
nucl.dc dolerained in (2) avove for the repoviing
pericd bascd oa represeniative isotopic analysis.

(4) Estiwated average concentretion of tha relecased
radicactive material at the point of release
for Lhe reperting pericd in terns of microcurics/ce
and fraction of the cpplicabie {iPC,

(b) Airborns Vuste (suzmarized on @ 3 month basis)
(1) Total estivated quantity of radicactivity released {4

curies) deiermined by an approved sempling and
counting mzthod,

(2) Towal esbxra.cd quantity of Argon-41 releascd
(m curie ) 43 1("‘ the re "m‘tmq }l"!’!ﬁ.. bzsed
on date Trew an @ pRrope iace monitorin J "'y';t\'."

(3) Estimzted averag2 atuospheric diluted concentration
of Argen-41 reicased curing the reporting
pericd in terms of microcuries/cc and ractisn

of the a“yllcca}° WPC value,

(4) Total estimated cquantity of radivcactivity in
partxrulg'; fora with half lives: greater thsn
eight days (in curics) released during. the
reporting poiricd as deterained by an eppropimiats
par:ncu.ut: monitoring systien.

(5) An cslimate of the averace concenirction of
other sianificant radicnuclides prosent in the
gascous wiste discharae in toviss of nwicrocuries/cs
and fractivn of the :‘ﬂlxc:Lle HeC value Tor
the reporling paricd if the estimated reloese 2
is greaier than 200 of thc applicable H2C.



.

(c) Solidl 1..|n (suenarized on an annual basis)

(1) Toial ewount of solid waste packaged {in cubic
melers) ‘

(2) Total activity in sulid vaste (in curies)

(8) ' descripiion of the result

(3) The dates of shipmonts aud disposition (if
shipped of f site). '

surveys perforcod ouiside the facility,
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(3)

(4)

(6)

(7)

(€)

(%)

Abnormal degradation discovered in a fission product Larricr,
i.c., fuel cladding, reactor codlant boundary, or containiant.

Peactivity balance anomalies involving:

(a) disagresment bolwaen expected oand actual critical
positions of approximately 0.3% a K/K;

(b) exceeding excess reactivity limit;

{¢) shuicoun margin less conservative than specified in
| technical specifications;

(d) wunespocted short-torm reactivity changes that cause

a period of 10 scconds or less;

(e) if sub-criticsl, an unplanaed reactivity insertion
of_m?rc~ghan cpproximately 0.55 A k/k or any unplennad
criticaiivy.

Failure or malfunction of one or wore componcnts which
prevents or could prevent, by itself, the fulfilinent
of tha Tunctionz) vequircrenis of system{s) used to
cope with cccidents analyzed in the SAR.

Persounel error or preccdural inadequacy which prevents,
or could provenc, by itself, tihe fulfilluent ¢f the
functional requireronts of systems required o cope with

.y

accicents anaiyzed i the SAR,

Unschoduled Cenditions arising froa nitural or wan-made
events that, as a diracct result of the event require
reactor shutdovn, opzration of safely systems, or oiliier
protoctive wcasures required by technical spucifications.

Errors discoverad in the trensiont or accident analyses
or in the uiethods usad for such analyses as descriled

in the safety an2lysis veport o in the bases for the
techrical specificzsicns that have or could have
permilted reactor opzration in & manner less conservative
than assuu2d in the analyses. '

Pervornanze of structures, systens, or companents that
requires roaediz]l aciion or corrective waasurcs to prevent
operation in a marnar less conscrvative thon assused in

e



the aCCidc:L andliyses in the safcely analysis roport or
technical speeific atxow, tases; or discovery ducing plen
life of cowln iens not spocifically concidered in the
safety analysis tc”or* or technical specifications that
require rewcdial action or corrsctive weasures to prevent
the existence or developuant of an unsafe condition,

SPECIAL REPORT

Special reports may Le reyvired covering inspcctions, tosts énd nxinte-

nance aclivities. These spucial reports are determined on an indivicual _
basis for cﬁgh facility aud thair prepuration and sutzitial are dosignaied l
in the Techaical ¢ Spaciticaticns, : B

6.9.3 Spacial reports sholl Lo sulaitted to the Director of the appropricts
WRC kay.(.~1 Oifice Vithin the time period specified {or cach report.

6.10 RECORN KETENTION

6.10.1 HKecords to be Retained for a Pericd of ot loast five years:

(a) Operzting logs or data which shall identify:

“
5]

(1) Completicn of pre-stariup chegkout, startup, power chan:
and shutdo:n of the reactor,

(2) Insta1): L’ n oy vesgval of “fue! cl:mcnt , control rods or
1

CxpCl" aeiats ihat Cau 1 Lul\:Cs core veq l\'1Ly

(3) Installaticn or reroval of jurpers, smecial tags or natice:,
or othor leuporarcy changes %o reactor safety circuitry.

(4) Rod worth measurcaents and othor reactivity measurcaznts.
(b) Principal mzintensnce operations.
(c) Reportable ovecurrences.
(d) Surveillance zctivitics required by tecchnical specifications.

(e) Facility radiaticn end contaminalion surveys.

i



(f)

- -~ .

txperiments performed with the reactor,

This requircment may be saticficd by the normal operations 1og Lowh

plus,

(9)

(1) records of radicactive material tronsferred from the
facility as regquircd by license.

(2) Records required by the (HRAG) for the performance of new
or special cxperiments,

Changes to operating procedures. .

6.10.2 PRecords to be Retained for the life of the Facility.

(a)

(b)
(c)
(d)
(e)
(1)

(9)

(h)

Gascous and liquid radicuctive effluents releacsed Lo the
environs.

hppropricte off-gite environuental monitering surveys.
Fuel inventories and fuel transfers,

Radiation exposures for &1l personnel.

Updated as-built drawings of the facility.

.
1o
t I

Pecords of trancsiont ¢
2 limited nun

designed for

doawa) S f . rFr pAvEsamAs o
el \.J\..\_ 00 \,113 Lhitp Vs dled
ro

ansients or CjC]Ca.

Records of training end qualificaetion for mawbers of the
faciliiy staff.

Records of revicws perfovmed for chances made to procedures or
equipuent or revicws of tests and experiments pursuant to 10
CFR 50,59,

Records of meetings of Lhe (IPAG).



