September 19, 1984

Docket No. 50-294

Dr. R. E. Wilkinson
Assistant Vice President

for Business and Finance
Administration Building
Michigan State University
East Lansing, Michigan 48824

Dear Dr. Wilkinson:

The Nuclear Regulatory Commission has issued Amerndment No. 5 to Facility
Operating License No. R-114 for the Michigan State University nuclear
faciiity in response to the application for renewal dated September 19,
1977, as supplemented. The proposed renewal was noticed in the Federal
Register on December 20, 1977. This amendment renews the operating
Ticense until February 15, 1908,

In accordance with our practice, we have restated the license in its
entirety, incorporatinc all the changes and amendments made since the
issuance of the original license.

Enclosed with the amended license are copies of the Notice of Renewal
and the Notice of Finding of No Significant Environmental Impact sent

to the Office of the Federal Register for publication, the Environmental
A:sessment]and the Safety Evaluation Report (NUREG-1084) associated with
the renewal.

Sincerely,

sl

Darrell G. Eisenhut, Director
Division of Licensing

Enclosures:

1. Amendment No. 5

2. Notice of Renewal

3. Notice of Findin? of No Significant
Environmental Impact

4, Environmental Assessment

5. Safety Evaluation Report
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Included in this document are the Technical Specifications and the
"Bases" for the Technical Specifications. These bases, which provide the
technical support for the individual technical specifications, are included
for information purposes only. They are not part of the Technical Speci-
fications, and they do not constitute limitations or requirements to which
the licensee must adhere.

The dimensions, measurements and other niumerical values given in these
specifications may differ from measured values owing to normal construction

and manufacturing tolerances, or normal accuracy of instrumentation.

1.0 DEFINITIONS
REACTOR OPERATING CONDITIONS
1.1 REACTOR SHUTDOWN

The reactor is shut down when the reactor is subcritical bv at

least 0.7% AK/K or §1.00.

1.2 REACTOR SECURED

Tﬁe reactor is secured when all the following conditions are

satisfied:

a. The reactor is shut down;

b. The console key switch is in the "off" position and the key
is removed from the console ard under the control of a
licensed operator or stored in a locked storage ar=za; and

¢. No work is in progress involving in-core fuel handling or
rafueling operations, maintenance of the reactor or its
control mechanisms, or insertion or withdrawal of in-core

experiments.

1.3 REACTOR OPERATION

Reactor operation is any condition wherein the reactor is not

secured.

1.4 COLD CRITICAL

The reactor is in the cold critical condition when it is critical

with the fuel and bulk water temperatures both below 30°C.

1-1 Rev.l ,5 /84
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REACTOR INSTRUMENTATION

MEAST

The

appears




MEASURING CHANNEL

A measuring channel combination

and cutput

CATRNY POAMMEY
SAFETY CHANNEL

A safety channel is a measuring channel in

the reactor
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3.

0

LIMITING CONDITIONS FOR OPERATION

3.1

NONPULSING OPERATION

Applicability

This specification applies to the energy generated in the reactor
during nonpulsing operation.

Objective

The obiective is to assure that the fuel temperature safety limit
will not be exceeded during nonpulsing operation.

Specifications

The reactor power level shall not exceed 275 kilowatts under any
condition of operation. The reactor shall not be operated
deliberately above 250 kw in the nonpulsing mode under any
conditions.

Bases

Thermal and hydraulic calculations indicate that TRIGA fuel may
be safely operated up to power levels of at least 2.0 megawatts

with natural convective cooling.

REACTIVITY LIMITATIONS
Applicability
These specifications apply to the reactivity condition of the
reactor and the reactivity worths of control rods and experi-
ments. They apply for all modes of operation.

()h“oh'! ive

The objective is to assure that the reactor can be shut down at
all times and to assure that the fuel temperature safety limit

Wl l 1 not be ext eeded.

Specifications

a. The reactor shall not be operated unless the shutdown margin

provided by control rods shall be greater than 0.4% AK/K
with:
(1) the highest worth non-secured experiment in its most
reactive state,
the highest worth control rod fully withdrawn; and
(3) the reactor in the cola critical condition without Xenon.
The excess reactivity above cold critical, without Xenon,

shall not exceed 2.25% AK/K with experiments in place




The maximum rate of reacti

movement of a3 standard

operating

should remain

lue for maxim

for experiment

of exceeding the sa

N maximum rate

e 4w
hieving super-crit

d neutrons

s‘L‘an

4
rumented

operated
raced 1 manner wn

emperat
peracure exceed




be submitted ¢
se mode operati

l1ttee.

Bases

a. Measurements per Puerto Ric

TRICA-FLIP reactor iicate hat

3 pulse

reactivity of n

a maxim
=d o £ pp——.

rise of approx
With an ambient of approximate

temperature 1{(.‘!‘3‘\'1'713-'“”#

saret)

amp 1

required

mable
safety

bject

—e e e
ob

preven

measured f

simulated

rhe int that

shall not exceed

ransient




3.4.2

3.4.3

Bases

This specification assures that the reactor will be promptly shut

down when a scram signal is initiated. Experience and analysis
have indicated that for the range of transients anticipated for a
TRIGCA reactor, the specified scram time is adequate to assure the
safety of the reactor.

Reactor Control System

Applicability
This specification applies to the channels monitoring the reactor

core, which must provide information to the reactor operator

during reactor operation.

Objective
The objective is to require that sufficient information is
available to the operator to assure safe operation of the

reactor.

Specifications

The reactor shall not be operated unless the measuring channels

listed in the following table are operable.

Min. No. Effective Mode
Measuring Channel Operable N.P. Pulsing
Fuel element Temperature 1 X X
Linear Power Level 1
% Power Level 1 X
Integrated Pulse Power 1 X

Bases

Fuel temperature displayed at the control console gives contin-
uous information on this parameter which has a specified safety
limit. The power level monitors assure that the reactor power
level is adequately monitored for both nonpulsing and pulsing
modes of operation. The specifications on reactor power level
indication are included in this section since the power level is
related to the fuel temperature.

Reactor Safetv Svstem

Applicability
This specification applies to the reactor safety system channels.

34 Rev. ) , 3 /84
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Radiation Monitoring Chanrels! Function No.
Area Radiation Monitor Monitor radiation levels 1
within the reactor room

Continuous Air Radiation Monitor radiation levels 1

Monitor within the reactor room

and in exhaust stream

Bases
ihe radiation monitors provide information to operating personnel
of any impending or existing danger from radiation so that there
will be sufficient time to evacuate the facility and take the
necessary steps to prevent the spread of radiocactivity to the

surroundings.

3.6 ARGON-4]1 DISCHARGE LIMIT

Applicability

This specification applies to the concentration of Argon-4l that

may be discharged from the TRIGCA reactor facility.

Objective

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

Specifications

The concentration of Argon=-41 in the effluent gas from the
facility as diluted by atmospheric air in the lee of the facilicy
due to the turbulent wake effect shall not exceed 4.5 x 10~%

pCi/ml averaged over one year.

Bases
The maximum allowable concentration of Argon-4]l in air in unre-
stricted areas as specified in Appendix B, Table II of 10 CFR 20
is 4.8 x 10-8 uCi/ml.

L For periods of time for maintenance to the radiation monitoring channels,

the intent of this specification will be satisfied if thev are replaced
with portable gamma sensitive instruments having their own alarms or which

shall be kept under visual observation.

| 3-7
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4.3
603.1

Specifications

a. Whenever a reactor scram caused by high fuel element tempera-
ture occurs, an evaluation shall be conducted to determine
whether the fuel element temperature safety limit was
exceeded.

b. A Channel Check of the fuel element temperature measuring
channel shall be made quarterly whenever the reactor is
operated by recording a measured value >f a meaningful
temperature indication.

Operational experience with the TRIGA system gives assurance that

the thermocouple measurements of fuel element temperatures have

been sufficiently reliable to assure accurate indication of this

parameter. °

LIMITING CONDITIONS FOR OPERATION

Reactivity Requirements
Applicability

These specifications apply to the surveillance recu: cements for

reactivity control of experiments and systems.

Objective

The objective is to measure and verify the worth, performance,
and operability of those systems affecting the reactivity of the
reactor,

Specifications

a. The reactivity worth of an experiment shall be estimated or
measured, as appropriate, before reactor operation with said
experiment.

b. The control rods shall be visually inspected for deter.or-
ation at intervals not to exceed 2 years.

¢. The transient rod drive cylinder and associated air suoply
sysctem shall he inspected, cleaned and lubricated as
necessary semi-annually at intervals not to exceed 8 months.

d. The reactor shall be pulsed semi-annually at intervals not to
exceed 8 months to compare fuel temperature measurements and

peak power levels with those of previous pulses of the same

4=2 Rev. 1, 5/84
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4.3.2 Cont
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Measurement of the scram time on ar annual basi: s a check
nl »f the scram system electronics, but als s an indicatior
$ th apat 1it > f rhe mtr 1 i . ;‘,.v v o~ 01 ner "ha
hannel test will assure that the safet system channels are
=3 Rev. 1, 5/84




operable on a dailj is or prior

level channel calibr: y will a:

operated at the

the

g equil

assure

operat and to ve

ifications

irea radil

week

yrmal and emersg
;

ient

the release

radlat

appropriate al

\rODe
: per

ve

10N monil

perati

materil

LNUOous




Experiment and

Applicability

This specificat

yeriments installed

and

The objectiv s to
irradiations which may damage

amounts of radiative materials

n demonst
experiments an

the

out

the

: %




4.4

REACTOR FUEL ELEMENTS
Applicability

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

Objective

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

Specifications

All fuel elements in the reactor core (excapt instrumented) shall

be measured for length and bend at intervals not to exceed the

sum of 25% AK/K in pulse reactivity or 3 years, whichever comes

first. The reactor shall not be operated with damaged fuel. A

fuel element shall be considered damaged and must be removed from

the core if:

a. In measuring the transverse bend, the bend exceeds 0.125 inch
over the length of the cladding;

b. In measuring the elongation, its length exceeds its original
length by 0.25 inch; or

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

Bases

The frequency of inspection and measurement schedule is based on

the parameters most likely to affect the fuel ~ladding of a

pulsing reactor operated at moderate pulsing levels and utilizing

fuel elements whose characteristics are well known.

The limit of transverse bend has been shown tu result in no
difficulty in disassembling the core. Analysis of the removal of
heat from touching fuel elements shows that there will be no hot
spots resulting in damage to the fuel caused by this touching.
Experience with TRIGA rea >-s has shown that fuel element bowing
that could result in touchir z has occurred without deleterious
effects. The elongation 11 .it has been specified to assure that
the cladding material will not be subjected to stresses that

could cause a loss of integrity in the fuel containment and to

assure adequate coolant flow.
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Specifications

The radiation mcnitoring equipment listed in the following table
will be available for reactor operation.

Radiation Monitoring Channel and Function

Area Radiation Mecnitor (gamma sensitive instruments)
Function - Monitor radiation fields in
key locations, alarm and readout at
control console.
Continuous Air Radiation Monitor (beta, gamma
sensitive detector with air collection
capability)
Function - Monitor concentration of
radioactive particulilate activity in
building, alarm and readout at control
console.
Gas (Ar%l) Radiation Monitor (gamma sensitive
décector with air collection capability)
Function = Monitor concentration of
radioactive gases in building exhaust,
readout at control console.
Bases
The radiation mornitoring system is intended to provide infor-
mation to operating personnel of any impending or existing danger
from radiation so that there will be sufficient time to evacuate
the facility and take the necessary steps to prevent the spread

of radioactivity to the surroundings.

FUEL STORAGE
Applicability

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 that fuel which is being stored will

not becowe critical and will not reach an unsafe temperature.

5=4




5.6

Specifications

a. All fuel elements shall be stored in a geometrical array
where the k-effective is less than 0.8 for all conditions of
moderation.

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

Bases .

The limits imposed by Specifications 5.5.a and 5.5.b are conser-

vative and assure safe storage.

REACTOR BUILDING AND VENTILATION SYSTEM
Applicability
This specification applies to the building which houses the

reactor.

Objective

The objective is to assure that provisions are made to reszrict
the amount of release of radiocactivity into the envirorment.

Specifications

a. The reactor shall be housed in a facility designed to
restrict leakage. The minimum free volume in the facility
shall be 2x108 cubic centimeters.

b. The reactor laboratory shall Le equipped with a ventilation
system designed to filter and exhaust air or other gases from
the reactor laboratory and release them from a stack at a
minimum of 13.7 meters from ground level. The filter shall
be used during emergency situations specified by the contin-
uous air monitor or by the cperator.

¢c. Emergency filtering controls for the ventilation system shall
be located in the control room and the system shall be
designed to filter in the event of a substantial release of
fission praducts.

Bases

The facility is designed such that the ventilation system will

normally maintain a negative pressure with respect to the

atmosphere so that there will be no uncontrolled leakage to the

5-5 Rev. 1, 5/84



5.7

environment. The frce air volume within the reactor laboratory

is confined when emergency filtering is being performed.

Controls for emergency filtering and normal cperation of the

ventilation system are located in the control room. Proper

handling of airborne radioactive materials (in emergency situa-

““ons) can be conducted from the control room with a minimum of

exr osure to operating personnel.

REACTOR POOL WATER SYSTEM
licabilit

this specification applies to the pool containing the reactor and

to the cooling of the core by the pool water.

Objective

The objective is to assure that coolant water shall be ava..able

to provide adequate cooling of the reactor core and adequate

radiation shielding.

Specifications

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

The pool water inlet pipe to the demineralizer and heat
exchanger shall not extend more than 4.3 meters below the top
of thke reactor pool when fuel is in the core.

Pool water inlet to the demineralizer and heat exchanger
shall have vicuum breaker holes machined into the pipe no
more than one meter below the top of the reactor pool, in
case of pool water loss due to external pipe system failure.
The reactor shall not be operated if the pool water level is
less than 5.48 meters above the top grid plate of the core.
The bulk pool temperature shall be monitored while the
reactor is in operation and the reactor shail be shu. down if
the temperature exceed: 50“C.

The pool water sha.! be sampled for conductivity at least
weekly. Conductivity averaged over a month shall not exceed

5 micromhos per centimeter.

3-6 Rev. 1, 5/84
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6.0 ADMINISTRATIVE CONTROLS

6.1 ORGANIZATION

The facility shall te under the direct control of the Reictor
Sup~-visor or a licensed senior operator designated by him to
be in direct control. The Supervisor shall be responsible to
the Dean of the College of Engineering and the Associate Dean
for Graduate Studies and Research for safe operation and
maintenance of the reactor and its associated equipment. The
Supervisor or his appointee shall review and approve all
experiments and experimental procedures prior to their use in
the reactor. He shall enforce rules for the protection of
personnel against radiation.

The safety of operation of the MSU TRIGA Nuclear Reactor
shall be related to the University Administration as shown in

the following chart.

6.2 REVIEW AND AUDIT

a.

A Reactor Safety Committee (RSC) of at least five (5) members

knowledgeable in fields which relate to Nuclear Safety shall

review, evaluate, and approve safety standards associated

with the operation and use of the facility. The University

Radiation Safety Officer and the Reactor Supervisor shall be

members of the Reactor Safety Committee. The jurisdiction of

the RSC shall include all nuclear operations in the facility

and general safety standards.

The operations of the Reactor Safety Committee shall be in

accordance with a written charter, including provisions for:

(1) Meeting frequency,

(2) Voting rules,

(3) Quorums,

(4) Method of submission and content of presentation to the
Committee, and

(5) Use of subcommittees.

The RSC or a Subcommittee thereof shall audit reactor

operations at least quarterly, but at intervals not to exceed

four months.

6=1 Rev. 1, 5/84
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P The responsibilities of the Committee or designated 1b-
ommittee thereof inciude, but are not limited to, the
tollowing:
E;!",".“. “"(: “:“"‘y'_ i y § ..‘-‘_‘7.:"‘”;:"1 ‘1':_""_' : rne rea o
0o facilities;
2) Review and approval of all prop« hanges to th- 4
facility, procedures, and Technical Specificatiors;
L 3 Review I Lhe yperation nd operational records the
facility;
4) Review of unusual or abnormal occurrences and incidents

CFR Part 20 and 10 CFR Part

~
ad
W
o
s
®
c
=
2.
®
"

which are repo

;
5) Determination of whether a proposed change, test, or
experiment w ".-fi . jitute AT nreviewed 3fety yestior
,
r a change in the Technical Specifications: and
6) Review of abnormal performance of facility equipment an
operating anomalies.
1 \ T™Y N .' 7: '_"\~ T THT Fy T<“'"' b "': Y 1 T T 7 e :.—
In the event a satety limit is exceeded:
. g The eactor ‘"‘.“i'.‘; be shut down ANnd react T yperation na i
not be resumed untll avthorized by the NRC;
r An immeadiate report B | tne Y ¢ urrence sha De made T e
hairman, Reactor 1fet ymmittee, and reports shall be ma
-~ T \". 1 A ~ T";"“" ,‘.A». a yA - " f these De( ::._
cations; and
. A report shall be prepared which shall include an analysi > f
the ¢ »s and extent of possible resultant damage, efficacy
>f corrective action, and recommendations for measures to
prevent or reduce the ~I:» oility of recurrence. This repor
shall be submitted to cthe Reactor Safety Committee for review
"
and then submitted to the when authorization is sought t
resume operation of the reactor.
.
6.4 ACTION TO BE TAKEN IN 1 EVENT OF A REPORTABLE OCCURRENCE
In the event of a reportable occurrence, the following action
1 be taken:
A . Rev. 1, 5/84
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b

may be made by the Supervisor or his designated alternate.
All such temporary changes shall be documented and subse-

quently reviewed by the Reactor Safety Committe..

FACILITY OPERATING RECORDS

In addition to the requirements of applicable regulations, and in

no way substituting therefor, records and logs shall be prepared
of at lest the following items and retained for a period of at
least five years for items a through f and indefinitely for items
g through k.
a. Normal reactor operation,
b. Principal maintenance activities,
Reportable occurrences,
d. Equipment and component surveillance activities required by
the Technical Specifications,

e. Experime:.s performed with the reactor,

f. Gaseous and liquid radicactive effluents released to the
environs,

g- Offsite environmental monitoring surveys,

h. Fuel inventories and transfers,

i. Facility radiation and contamination surveys,

j. Radiation exposures for all personnel, and

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

REPORTING REQUIREMENTS ’

In addition to the requirements of applicable regulations, and in
no way substituting therefor, reports shall be made to the NRC
Region III, Office of Inspection and Enforcement as follows:

a. A report within 24 hours by telephone or telegraph.

(1) Any accidental release of radioactivity above permissible
limits in unrestricted areas whether or not the release
resulted in property damage, personal injury, or expo-
sure.

b. A report within 10 days in writing of:

(1) Any accidental release of radioactivity above permissible
limits in unrestricted areas whether or not the release
resulted in property damage, personal injury or exposure.

The written report (and, to the extent possible, the

6=5 Rev. 1, 5/84



prelirinary telephone or telegraph report) shall des-
cribe, analyze, and evaluate safety implications, and
outline the corrective measures taken or planned to
prevent reoccurrence of the event;

(2) Any violation of a safety limit; and

(3) Any reportable occurrence as defined in Section 1.9 of
these specifications.

c. A report within 30 dcys in writing of:

(1) Any significant variation of measured values from a
corresponding predicted or previocusly measured value of
safety-connected operating characteristics occurring
during operation of the reactor;

(2) Any significant change in the transient 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
administrative or procedural controls.

6.7.1 A report within 90 days after completion of startup testing of
the reactor upon receipt of a new facility license or an amend-
ment to the license authorizing an increase in reactor power
level describing the measured values of the operating conditions
of characteristics of the reactor under the new conditions
including:

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

b. A re ssessment of the safety analysis submitted with the
license application in light of measured operating charac-
teristics when such measurements indicate that there may be
substantial variance from prior analysis.

6.7.2 An annual report covering the operation of the unit during the
previous calendar year submitted prior to March 31 of each year
providing the following information:

a. A brief narrative summary of (1) operating experience
(including experiments performed), (2) changes in facility
design, performance characteristics and operating procedures
related to reactor safety and occurring during the reporting
period, and (3) results of surveillance tests and inspec-

tions;
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Tabulation of the energy output (in megawatt days) of the
reactor and the hours the reactor was critical;

The number of emergency shutdowns and inadvertent scrams,
including reasons therefore;

Discussion of the major maintenance operations performed
during the period, including the effect, if any, on the
sa‘ety of the operation of the reactor and the reasons for
any corrective maintenance required;

A brief description, including a summary of the safety
evaluations c¢f changes in the facility or in procedures and
of tests and experiments carried out pursuant to Section
50.59 of 10 CFR Part 50;

A summary of the nature and amount of radiocactive effluents
released or fdischarged to the environs beyond the effective
control of the licensee as measured at or prior to the point

of such release or discharge.

Liquid Waste (summarized on a monthly basis)

(1) Radiocactivity discharged during the reporting period.

(a) Total radicactivity released (in curies).

(b) The MPC used and the isotopic composition if greater
than 1 x 10~7 microcuries/cc for fission and activa-
tion products.

(¢) Total radioactivity (in curies), released by nuclide,
during the reporting period based on representative
iostopic analysis.

(d) Average concentration at point of release (in
microcuries/cc) during the reporting period. (2)

Total volume (in gallons) of effluent water (including

dilutent) released during each period of release.

GCaseous Waste (summarized on an annual basis)

(1) Radioactivity discharged during the reporting period (in
curies)
(a) Total estimated quantity of radioactivity released
(in curies) determined by an appropriate sampling and

counting method.
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(b)

(c)

(d)

(e)

(f)

(g)

(h)

(1)

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-41 released during the reporting period in
terms of microcuries/cc and fraction of the appli-
cable MPC valuszs.

Total estimated quancity of radioactivity in partic-
ulate ferm 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 radioactive particulate-
with half lives greater than eight days released in
microcuries/cc during " he reporting period.

An estimate of the average concentration of other
significant radioruclides present in the gaseous
waste discharge in terms of microcuries/cc and
fraction of the applicable MPC value for the
reporting period if the estimated release is greater
:han 20% of the applicable MPC.

An annuil summary of the radiation exposure received
by facility personnel and visitors in terms of the
average radiation exposure per individual and
greatest exposure per individval in the two groups.
Each significant exposure in excess of the limits of
10 CFR 20 should be rrported inciuding the time and
date of the exposure 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 at the facility in terms of the average and
highest levels.

A description of any environmental surveys performed

outside the facility.
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