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ABSTRACT

The Office of Nuclear Reactor Regulation of the U.S., Nuclear Regulatory Commission

(NRC) has prepared Supplement 1 to NUREG-1135, “Safety Evaluation Report Related
to the Construction Permit and Operating License for the Research Reactor at the
University of Texas" (SER) May 1985. The reactor facility is owned by The
University of Texas at Austin (UT, the applicant) and is located at the univers
sity's Balcones Research Center in Austin, Texas. This supplement to the SER
(SSER) Jescribes the changes to the reactor facility design from the description
in the SER. The SER and SSER together reflect the facility as built. The SSER
aiso documents the reviews that the NRC has completed regarding the applicant's
emergency plan, security plan, and technical specifications that were identified
as open in the SER,
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2 SITE CHARACTERISTICS

2.2 Demography
The 1990 census project estimated the population of Austin to be 465,000,

2.5 Geology

Replace Figure 2.3 with the revised figure. The revised figure shows the
correct location of the Nuclear Engineering Teaching Laboratory (NETL).
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4 REACTOR

Replace the existing Figure 4.1 of a typica) TRIGA Mark 11 reactor with the new
Figure 4.1 which shows the UT TRIGA Mark I! reactor

4.1 Reactor Facility

The reactor bridge assembly from the original reactor on the main campus will
not be revsed. hew reactor bridge has been installed on the new reactor,

4.2 Reactor Core

The reactor core will consist of & lattice of approximately 86 fuel elements,
which will vary in number according to the crerational and experimental needs.
The final design of the core has fuel elenents in hexagonal rings, not concens
tric circular rings. The active (fueled) region of the reactor core forms a
hexagon about 17.5 inches (44 cm) in diameter and about 16 inches (38 cm) high
instead of the right circular cylinder discussed in the SER.

4.2.1 Reflector Assembly, Gric Plaies, and Core Suppert Structure

In the final design of the react , the safttg plate is fastened to the core
sup?ort gsiomblx r- vd of being welded to the radial graphite reflecto:
kcg‘ac: Figure 4.4 " shows details of the design of the reactor and
reflector,

Table 4.1 Principle Design Farameters

Three changes are made to Table 4.1, The UT TRIGA has two rods designated '
shim rods: shim 1 and shim 2. Replace "shim" with "shim 1" and "safety" with
“shim 2." This is a change in designation only. The function of the control
rggl h:s not changed. Remove Ak/k Lo correct an error in ¢he units for beta
effactive.

4.2.2 Fuel Elements

Replace Figure 4.3 which shows the core arrangement for the UT TRIGA reactor.
The trarsient control rod is in location C-=1, the shims vrods are in locations
D+6 and D-14, and the regulating rod is ir. location C-7.

4.2.4 Contrel Rods
The UT TRIGA as built has tws rods designed as shim rods, shim 1 and s m 2.

Shim 2 takes the place of the safaty rod. This is a change in designation
only. The function of the control rods has not changed
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rest of the system is similar to those for the other control rods. The maximum
design rate at which the motorized system will insert or withdraw the control
rod 1s approximately 33 inches per minute (1.4 cm/s). The rod speed has been
measured during construction tests at 27 inches per minute (1.1 cm/s). The
staff concludes that this rate of insertion and withdrawal does not affect the
safe operation of the reactor because the TRIGA reactor s designed to pulse
and because Section 14 2 of the SER concludes that insertions o? reactivity at
a rapid rate will not damage the reactor.

Stepping motors operate on phase-switched direct-current (dc) power, The
circuitry supplying pover to the motor has been chosen to optimize motor torgue
to the usual drive speeds of the TRIGA control rods. Licensees have only
recently began using stoppin? motors for TRIGA control rods. Thus, little
operating experience is available to provide data for this type of control rod.
However, the total reactivity worth of the regulating rod is less than the
maximum inadvertent insertion evaluated in Section 14 of the SER. Therefore,
the staff concludes that a reactivity addition caused by a malfunction of the
stepping motor is within the envelope of that evaluation and that the use of
the stepping motor 1s acceptable.

4.6.2 Transient Rod Drive Assembly

The original SER indicated that the control logic of the new reactor contro)
system would prevent the transient rod from being actuated if the reactivity
insertion value of the rod was greater than a predetermined amount. However,
this feature of the new control system design was not realized. In the final
design of the reactor control system, administrative control wil) Le used to
restrict the travel of the transient rod to limit the reactivity insertion of
the pulse to less than the license 1imit of 2.2 percent Ak/k (3.14%). Adminis~
trative control is the common method of controlling the worth of the transient
rod insertion in TRIGA reactors and is acceptable to the staff.

The withdrawal speed of the transient rod is approximately 28 inches per minute
(1.19 em/s). Replace "safety rod" with "shim 2" in this section.

4.6.12 Scram-logic Circuitry and Interlocks

The core instrumentation consists of & low-noise fission chamber and two ioniza-
tion chambers, The safety rod has been redesignated as a shim rod. The SER

'isted a number of events that will cause the reactor to shut down automatically,

The reactor will also scram upon a loss of electrical power to the control
console and if the software does not update the timers to monitor computer
status in the watchdog circuits for each computer.

4.6.4 Assessment
The reactor control system consists of one digital NM=1000 safety channel and

the NP-1000 and NPP-1000 analog safety channels instead of two NM-1000 digital
channels as discussed in the original SER.

4-8
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The rod control panel contains the key switch for rod magnet power, the buttons
for manual rod control, annunciators, and the scram switch.

7.2.2.1 Manual Mode

The “"contact/on" (C/0) buttons have been renamed "magnet" (shim and regulating
rods) or "AIR" (transient rod) push buttons. Their function remains to interrupt
current to the shim or ro?ulatin rod magnets or to the transient rod air supply
solenoid valve. The new Figure 7.5 shows the rod control pane).

7.2.2.2 Automatic Mode

The applicant will not use the option discussed in the SER to operate in the
automatic mode using control rods other than the regulating rod. The regulating
rod is the only rod used in automatic mode.

7.3 Instrumentation Systems

7.3.1 Nuclear Instrumentation
Replace Section 7.3.1 with the foliowing:

The nuclear instrumentation will use a multifunction computer
processing the input of a low=noise fission chamber and two
analog fonization channels to measure linear power level, This
instrumentation will use a gamma-sensitive chamber to measure
peak power and energy release during the pulsing mode.

The nuclear instrumentation computer will provide (1) multirange
linear power indication, (2) wide-range log power indication from
source range to 150 percent of full power, (3) a separate output
to the linear percent-power safety channel with power level scram,
and (4) the adjustable power level scranm function, The computer
will receive an input signal from the fission chamber and convert
it into 10 linear power ranges, which provide a more precise indi-
cation than the log channel. The computer will switch between
ranges automatically. The computer will also provide a period
indication and information to the adjustable period scram channel,
The computer will test the instrumentation automatically to ensure
that the instruments can operate at high power ranges while the
reactor is operating in the low ranges and can operate at the low
ranges when the reactor is at high power.

The fission chamber that provides input signals to the computer is

of a similar design to those previously used in the origina) UT TRIGA
facility except that additional shielding has been used to improve
the signal-to-noise ratio providing a usable signal from source range
to maximum power. The new Figure 7.4 shows the operating ranges of
the neutron channel.

A low sensitivity ionization chamber will provide signals to a
microprocessor that provides output to the control console and CRT
when the reactor is in the pulsing mode.

1-6




——

DE“I

HE= L

ig

2

NEL

PA

N
T RO

ROD

Figure 7

7



T AmaN .

e | e ’el
ALY 8
.~ . . S

Figh-cosolution graphic diopley

“Tinear Powsr
% Power 11

L Fower #2

Yuel Tesp #1

Fuel Temp 12

ihie #1 Powition
Shin #7 Yositten
YL Position
Transfent Fosition

Min Gource Tmterlock
Fower »1, KW lnterloch

Pool Level Lefuj

Prissty Lovlunt Flow
Secondary Coclant Flow
HE Pool Weater Inlet Temp
HE Fool wWater Outlet Temp
Fressure Difference KX
Fuol Temperature

LEMIN Conductivity

. Oget)
0
1]
%
%

0

0
410
t00

Uk
K

O
O gps
U g
4, 6%¢
6.3%C
oK
i1.4%C
i.01mhe

 TEXAS STATUS WINDOW

» L
"
-
LERE I
b . :
«1111
'-1 - .
.*i 2 | 4
L '} -4
-4 <
- - .
4 3 4
'EEERE
..j 484
11 114
111
LJL- Ad A
. FUWIA
LI
Late L
Tine
Reactor Mode FORAM
Lurrent Fulee Number |
Control Koow Aie |.Ge~1 =k
Fool Surlace Ars I Ge-1 gk
Ates | Aim 3.0e~1 ak
bren 220 Arm 2,0~ nk
Area -5 hrs 2. 081
Yortable Are . Qax) ;o
Ferticulote Monftor 00 o
Stack AR-41 Monttur 0 e
kr Bey Doorw ox
Kx Bay Neg Air Pressure UK
Beas Porco | 0K
Beaw Fort oK
Bean Fore ) oK
Eeas Fort 4 ok
Bean Fort § Uk

Color tent display

VIDEO DISPLAY DATA

Figure 7.6

7-8




R R N e = T—

e B PR = o e o = =T

7.3.2 Nonnuclear Instrumentation

The reactor fuel thermocouples embedded in the reactor fuel provide signals
that ¢ disp\a¥od in analog bar graphs and are displayed in the status window
(Figu- 7.6). These signals and displays are in addition to the CRY display
disCutsed in the original St«, Ine poo: water temperature is displayed on the
control console both on the high<resolution graphic display and on the status
window. The reactor pool outlet and inlet temperature can be displayed on the
status window. The 14C system does not include in the control console the
temperature meter for the bulk poo) water as discussed in the original SER.

In the SER, Table 7.1 listed the reactor safety system channels and Table 7,2
listed some control console alarm settings. The following are the replacements
for Tables 7.1 and 7.2,

Table 7.1 Minimum reactor safety system channels

Safety Channe) Function set Point

Mani:  seram Scram Scram on demand

Fuel temperature Scram « 550 °C

Power level (2 required) Scram < 1.1 M

Pulse power Scram < 2000 Mw

High voltage (2 reguired) Scram Loss of voltage

Magnet current Scram Loss of current

Watc! dog (2 required) Scram loss of timer reset

Minir am period Scram As desired (not required
by license)

External safety switch Scram As required

7-9
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Table 7.2 Console alarm settings

Instrument Channel Alarm Setting

Pool water leve!l 2.6 1t (7.8 m)

above grid plate
AP between primary and 5 psi (34.5 KPa)
secondary coolant systems

Poo) water temperature 112 °F (4% °C)

7.4 Evaluation of Instrument and Control System
7.4.1 Mardware and Systems Assessment

The staff evaluated the new control console to determine if 1t had vulnerabil-
ities that might compromise its ability to present accurate information to the
operator and to provide scram signals when required. The staff dic not assess
the relfability of the nonsafety-related controls. lssues investigated included
single failure, environmental qualification, sefsmic qualificatien, power
tupflios, electromagnetic interference (EMI), failure modes and effects, reli-
ability, error detection, and independence.

The prirary review criteria for instrument and control systems for research
reactors are presented in ANSI/ANS 15.15 (1978) "Criteria for the Reactor Safety
Systems of Research Reactors." The staff performed this evaluation also using
criteria that apply to current nuclear power plants. However, as discussed in
Section 14 of the SER, the TRIGA design has an inherent reactivity insertion
safety feature and generates minimal decay heat, thus reducing the probability
of fue) damage to a minimal amount. The staff has concluded that these power
plant criteria are guidelines and need not be strictly followed.

7-10




7.4.1.1 Environmental and Seismic Qualification

The new control system is installed in **u control room and the reactor room.
fhe staff considers the reactor rvem to be a mild environment when compared to
power plant requirements. Therefore, the entire system can be considered to

be in a mild environment. The system has been constructed in standard commercia)

enclosures suitable for a mild environment. The testing and operations have
not revealed any problems ro?lrdinq temperature or humidity. The new system
should not be unduly susceptible to temperature or humidity and {s therefore
acceptable to the staff,

Although the NRC has not promu\gated requirements for the seismic qualification
testing of research reactor control equipment, the siaff evaluated the equip-
ment to determine ?onora\ ruggedness. The equipment ¢ mounted in a commercial
quality fashion which should prevent the components from moving significantly
within the console and racks. In this TRICA reacteor, an inadvertent scram does
not present a significant challenge to reactor safety systems because a scram
consists of the removal of current to the control rod magnets allowing the
control rods to drop into the core by gravity. No other equipment is required
to maintain the reactor 1n a safe shutdown condition, The primary concern re-
maining would be that the chatter of relay contacts could prevent a scram when
required. The safety system scram circuits for this system are designed to
scram on failure (which includes contact chatter). Therefore, the staff
cortludes that the system i¢ acceptatle.

0.°.2 Electromagnetic Interference (EMI)

staff evaluated the new equipment to determine 1f common mode EM] could
ible more than one s¥stcm at a time. The design characteristics of the
GA roactor do not allow an inadvertent scram to present a significant
lienge te safety systems, although it might hinder operations such as by
‘upting an experiment.

TRIGA uses industria) i1solators, which prevent conducted EMI from being
nsmitted between the control and safety mechanisms. The neutron flux €ignal
ples are shielded to reduce the effect of radisted EMI. Previous experience
h similar equipment provided by several different vendors at other facilities
46 indicated that if EMI causes any perturbance in the system, it will most
1ikely cause a scram, which is not a safety concern, Therefore, the staff
concludes that EMI should not prevent a scram when required and that the design
is acceptable.

7.4.1.3 Power Supplies

The power supplies for the system are buffered to reduce the effect of minor
fluctuations in the line power. The scram circuits for the new system are
designed to scram when power is lost to them., The NP-1000 ~nd NPP-1000 are
analog devices and will respond to power fluctuations similar to the existing
analog equipment. The digita) NM-1000 nuclear power channel uses a random
access memory (RAM) with alternate dc battery power to store constant data

7-11







The analog and digita) neutron monitors and the watchdog scram function provide
additions) diversity and redundancy to the scram system. The system as in-

stalled meets most of the requirements of JEEE-279-1971, "Criteria for Protec~ -
tion Systems for Nuclear Power Generating Stations," and 1EEE-2379-1977, |
“Application of the Single<Failure Criteria to Nuc'ear Power Generating Station

Class 1E Systems. "

The staff has concluded that the UT contro) system design maintains an acceptable
leve) of independence, redundancy, and diversity for the UT TRIGA reactor.

7.4.1.6 Testing and Operating History

Both GA and AFRRI have extensively tested the new system and made a significant

number of changes to the design during the testing and initial operation of

the new system. The staff has reviewed the problems discovered durin? testin

of the system and concluded that the resolutions appear acceptable. he staf :
concludes that the installation of equipment having readily available spare

parts improves operability and safety. The new self-diagnostic feature allows
continuous online testing and reduces the possibility of undetected failures,

7.4.2 Software Assessment
7.4.2.1 Criteria

The staff requires an approved verification and validation (V&V) plan for

software that performs a safety function or [rovide: information to the :
operator. At UT, the NM=1000 provides inputs to the scram circuit and to the

rod withdrawal prevent interlock system block fraction, The staff reviewed

GA's program for developing the NM-1000 soft.are to determine if the VAV plan

was acceptable. The staff compared the GA V.V plan to Regulatory Guide 1.152,

“Criteria for Programmable Digital Computer Suftware in Safety-Related Systems |
at Nuclear Power Plants," which endorses ANSI. IEEE 7-4.3.2 1982, "Application

Criteria for Programmable Digita) Computer Systems in Safety Systems of Nuclear

Power Generating Stations." The staff has concluded that this standard is

appropriate for use in reviewing research reactor software.

7.4.2.2 Verification and validation Plan

The staff audited the VAV documentation provided by GA. The NM-1000 at the UT
TRIGA is wired directly into the scram circuit, and therefore requires highly
reliable software to perform its safety function when reguired. To assess the
NM-1000 software developed by GA, the staff assessed the methodology and
procedures used to develop the software by reviewing the V&V documentation
through the development process.

Verification and validation are two separate but related activities performed
throughout the development of software. Verification is the process hy which
to determine if the requirements of one phase of the development cycle have
been consistently, correctly, and completely transferred to the next phase of
the cycle (that is, to determine if the requirements have been fulfilled).
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7.4.¢4.5 Discrepancy Resolution

Each V&V program should include a process by which to identify, record, correct,
and resolve discrepancies uncovere( during development. The resolution of a
discrepancy must be reflected in al) applicable documents, including the source
code, the software design speciication, the software requirements, and the
original .ystems specification ha -taff reviewed discrepanc es and other
commeiis provided Lo GA by the Zor - e Owners Group and found .hat the process
and resolution were documented and ajpeared adequate. When discrepancies
prompteu GA to modify the code, GA =uied to the code notation a description of
the changes and the corresponding rationale. The staff finds that GA used
acceptable methods to resolve discrepancies

7.4.2.6 Design Approach

The primary software specification provides the foundation for sound development
and effective VAV. The individua)l requirements in the specification for any
software system describe the manner in which the software is to behave in any
circumstance. The specification must be reliable and testable. A reliable
specification exhibits the following characteristics:

Correct - Each requiremert of the safety function has been stated correctly,
® Complete = All of the rer-iremerts for the safety function are included.
Co:sistent - The requirements are - »mplementary and do not contradict each
other,
Feasibie = The requirements can be satisfied with available technology.
® Maintainable - The reguirements will be satisfied for the lifetime o

thz equipment,
® Accurate - The requirements include the acceptable bounds of operation.

The staff reviewed the design approach with GA. The early development is not
well documented Lecause the product was sold to GA without all of ine supporting
information. Though the staff finds that the desigi approach for the NM-1000
since inception has been erratic, the staff finds acceptable the recent devel-
opmental work and une design approach, because it appar: to be better organized
and controlled.

7.4.2.7 Software tEvaluation

The software dovelopment plan for the NM-1000 indicates that GA developed the
software for a very specific design goal and that the designers knew the
application and the basic reguirements for the hardware and software. However,
GA did not develop a plan to specify the individual steps in the design preject,
To verify that each design requirement had been tested, GA developed the NM-1000
software verification program E117-1002 "NM-1000 Software Verification Program"
(March 1989). The staff also reviewed working copies of the NM-1000 design
input, which demonstrated that the design team clearly understands the func-
tional reguirements. The staff concludes that the software should perform its
intended safety functien as required.
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9 AUXILIARY SYSTEMS
9.2 Fire Protection System

The facility design includes passive fire protection elements such as
fire-retardant materials and architectural features such as a fire wal)
between the reactor building and the academic wing.

The academic wing of the laboratory has an automatic sprinkler system with heat
sensitive discharge nozzles, detectors for heat and smoke, and dampers in the
ventilation system. The reactor building, except the reactor bay, has smoke
:nd heat detectors. The ventilation system for the reactor bay has smoke
etectors,

9.6 Fuel Handling and Storage

The storage racks in the pool are generally located below 8 feet (2.4 m) c¢f water
for shielding. The racks each hold six fuel elements in a linear array. The

six fuel storage pits adjacent to the reactor pool are 10 inches (25.4 cm) in
diameter and 15 feet (4.57 m) deep. Each pit can hold up to 19 elements and has
provisions for fuel shielding and water circulation.

o |







10 EXPERIMENTAL PROGRAMS

10,1.2 Pneumatic Transfer System

Although compressed air can be used to move the sample containers in the
pneumatic transfer system, carbon dioxide or nitrogen will be routinely used to
minimize the production of Ar-41. The pneumatic transfer system is exhausted
to the auxiliary air exhaust system to minimize the accumulation of Ar-41 in
the reactor room,

10.1.3 Rotary Specimen Rack

Figure 10.1 details the design of the rotary specimen rack.

10.2 Special Expevimental Facilities

A 10,000 Ci cobalt-60 source will be located in the reactor pool. The source
consists of 156 pencil-size elements that are clad with an inner cladding of
aluminum and &1 outer cladding of stainless steel. The applicant will sample
the pool water every 2 months for the presence of cobalt-60, which could
indicate a source leak. The applicant has determined the level of pool water
cobalt activity at which leaking sources are removed from service and isolated.
Cobalt activity in the water would be controlled by the pool water deminer-
alizer, which would remove cobalt from the water.

The source will be separated from the reactor core by at least 1.6 feet (0.5 m)
of water. This will prevent the source from affecting the reactivity of the
reactor and will ensure that the source is not activated by the reactor. The
cobalt irradiator will be under at least 10 feet (3 m) of pool water. This
will maintain dose rates under 1.0 mrem per hour outside of the reactor shield
and 0.01 mrem per hour at the pool surface.

Experiments conducted with the irradiator will be subject to the Technical
Specification limitations that apply to reactor experiments.

10.3 Beam Tube Facilities

The five beam tubes are & inches (15.2 cm) in diameter. Three of the tubes
are located tangentially in relation to the reactor core and two are placed
radially. Figure 10.2 provides details of the placement of the beam tubes.

10.4 Experimental Review

In reviewing each experiment to be conducted in the experimental facilities,

the applicant will verify that the experiment conforms to the requirements in
the Technical Specifications. The Technical Specifications include requirements
concerning reactivity limitations, material encapsulation, irradiation of
explosive material, fueled experimenis, and experiments that could create
airborne radicactivity.

10~-1
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12 RADIATION PROTECTION PROGRAM
12.2 Health Physics Program
12.2.4 Training

The observation, of written examination and performance discussed in this
section of the original SER apply to NRC-1licensed reactor operators and senior
reactor operators and are part of their requalification program.

12.3 Radiation Sources

12.3.1 Reactor

Access to the reactor bay will be controlled with a mechanical lock or with a
security card system,

12.3.2 Extraneous Sources

The cobalt-60 irradiator will have a maximum capacity of 10,000 Ci.
12.4 Routine Monitoring

12.4.1 Fixed-Position Monitors

Fixed position area gamma radiation monitors will be located in six areas. The
Technical Specifications require that monitors near the top of the reactor pool
and two additional area radiation monitors be operating when the reactor is
operating.

The facility also includes a continuous argon-41 air monitor located in the
reactor control room area that can, by aligning valves, sample air from the

reactor bay, the reactor pcol access area, or the experimental systems manifold.

Undo: abnormal conditions, this monitor can be used to obtain a particulate
sample.

12.4.2 Experimental Support

A staff health physicist reviews all proposed procedures for methods of
minimizing personnel exposures. The Radiation Safety Office does not review
every proposed procedure as stated in the original SER.

12.5 Occupational Radiation Exposures

The applicant will provide self-reading dosimeters to visitors that could
receive greater than 25 percent of the allowable dose limits,

12.8 Potential Dose Assessments

The maximum annual exposure of 100 mrem per year in the unrestricted area
immediately outside the facility is above the level of natural background
radiation.

12-1
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b A1) new experiments or classes of experiments that could affect reactivity
or result in releases of radicactivity

©  Changes in the Technical Specifications or license
®  Vielations of the license

Operating abnormalities or violations of procedure having safety
significance

o Reportable occurrences

o Audit reports

The Technical Specifications require that the results of audits preformed by

the committee be reported to the Director and ful)l committee within 3 months of
the performance of the audit. The original SER stated that the results would

be reported directly to the President of the University nf Texas. The committee
reports to the Dean of the College of Engineering who can elevate issues to the
University President if the Nuclear Reactor Committee believes that elevation

is necessary.

The staff finds acceptable this change in the process for reporting audits.

13.6 Quality Assurance Plan

The applicant submitted by letter of November 21, 1990, as supplemented on
April 15, 1991, a revision of the guality assurance (QA) program which complies
with the regulations (10 CFR 50.34) regarding the overall QA program for
research reactors.

13.7 Physical Security Plan

By letter of August 13, 1990, the applicant submitted its updated physical
security plan (PSP). The applicant's program for providing for the physical
protection of the facility and its special nuclear material comply with the
requirements of 10 CFR Part 73.

To satisfy the reguirements of 10 CFR 73.67(f)(1), storage and use of special
nuclear material of low strategic significance, the University has established
permanent controlled access areas (CAA's) wnich are clearly demarcated, access
to which is controlled and which affords iso0lation of the material or persons
within them. ODemarcation of the CAA's are provided through the use of normal
construction type material. Access control to the CAA's 1s the responsibility
of the facility director or supervisor. Control of access to the CAA's is
established and implemented through the use of a validated access roster, a
key and lock system, and escort system,

To satisfy the requirements of 10 CFR 73.67(f)(2), monitoring controlled

access areas to detect unauthorized penetrationc or activities, the University
uses an intrusion alarm system and procedures for detecting unauthorized

13-3
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15 TECHNICAL SPECIFICATIONS

The staff has reviewed the final version of the applicant's proposed Technica)
Specifications of December 1990. These Technical Specifications define certain
features, characteristics, and conditions governing the operation of the UT
TRIGA reactor and are explicitly included in the operating license as Appendix A.
The staff has reviewed the format and contents of the Technical Specifications
usin? as a guide ANSI/ANS 15.1-1990, "Standard for the Development of Technical
Specifications for Research Reactors."

The staff finds the Technical Specifications acceptable and concludes that
normal plant operation within the limits of the Technical Specifications will
not result in offsite radiation exposures in excess of 10 CFR Part 20 guide-
lines. Furthermore, the limiting conditions for operational and surveillance
requirements will limit the likelihood of maifunctions and mitigate the con-
sequences to the public of abnormal or accident events. The staff considers the
open item concerning technical specifications to be closed.
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17 OTHER LICENSE CONSIDERATIONS

17.1 Previous Use of Reactor Components

The reactor bridge assembly from the original UT TRIGA reactor was not
transferred to the new reactor. A new reactor bridge was constructed.
three control rod drive mechanisms from the original reactor have been
reconditioned by GA and have been tested and accepted by UT.

¥
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APPENDIX

ERRATA TO THE SAFETY EVALUATION REPORT
REGARDING THE CONSTRUCTION PERMIT AND OPERATING LICENSE
FOR THE RESCARCH REACTOR AT THE UNIVERSITY OF TEXAS (DOCKET 50-602)

SER
Section P Change
Line 6, change "1" to "10"
Line 5, change "0.094 km?" to "0.94 km2"
Line 5, change "12 per 076 7t2 (100 m2)" to "0.2 per
10758 ft2 (1000 =2)"
Line 6, change "1.2 to 2.0" to "0.2 to 0.3"
Line 12, change "to abe:t" to "by"
Line 14, change "1000" to "500"
Line 6, change "1148 ft (350 m)" to "2000 ft (610 m)"
Line 18, change "333 ft2 (30.8 m?)" to "111,000 ft2
(10,300 m)"
Line 1, change "americian" to “americium"

Line 16, change "2350“ to "ZBBU“
Line 2, change "U-Zrhx" to "U-Zer"

:
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Line 17, change "magnet" to "cylinder"

Line 22, change "(3.00%)" to "(3.14%)"

Line 3 and Line 10, change "Reactor Operation Committee"
to "Nuclear Reactor Committee"

Line 10, change "UP" to “up"

Line 16, change "AUTOMATIC" to "AuTO"

Line 17, change "DOWN" to "down"

Line 18, change "AUTOMATIC MODE" to "automatic mode"

Lines 4 to 11, remove these lines

Line 3, change "specialized" to “standard"

Line 2, change "Reactor Operation" to “Nuclear

Reactor"
Line 2, Change "Radiation Safety“ to "Nuclear Reactor"
Line 8, remove "reactor-related"

11.2.3 11-2 Line 14, change "2.1 x 10> Ci/m" to 2.1 x 107°
| uCi/m1"
* 12 12-1 Line 1, change "radiation protection" to "radiation
protection program"
12.2.1 12+1 Line 1, change "Reactor Operation Committee" to
"Nuclear Reactor Committee"
12.2.2 321 Line 7, change "Reactor Operation Committee" to
"Nuclear Reactor Committee"
12.3:% 12-2 Line 9, change "Reactor Operation Committee" to
"Nuclear Reactor Committee"
| 12.6.1 12-3 Line 4, change "ice" to "air"
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12.6.1 12-3 Line 7, change "2.2 x 102 uCi/mL" to 2.2 x 108

g uCi/m"
1 13.1.3 13-1 Title, line 1, and line 5, chanae "Reactor Operation
Committee" to "Nuclear Reactor Committee"
1.5 13-3 Line 1, change "Reactor Operation Committee" to
"Nuclear Reactor Committee"
13.5 13-3 Lines 1, 2, and 4, change "ROC" to "NRC"
14.1 14-2 Paragraph 5, line 15, change "will be" to "will
lead to"
14.2.1 14-4 Line 15, change "insecured" to "unsecured"
14.2.2 14-4 Line 5, change "hotest" to "hottest"
f 14.6 14-7 Line 15, change "radical" to "radial"
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SUPFLEMENTARY NOTES

Docket No. S0-602

1"

ABSTRACT 71000 woan or e

The Office of Nuclear Reactor Regulation of the U. S£. Nuclear Regulatory Commission
(NRC) has prepared Supplement 1 to NUREG-1135, "Safety Evaluation Report Related

to the Construction Permit and Operating Lircense for the Research Reactor at the
University of Texas" (SER) May 1985. The reactor facility is owned by The
University of Texas at Austin (UT, the applicant) and is located at the University's
Balcones Research Center in Austin, Texas. This supplement to the SER (SSER)
describes the changes to the reactor facili @sign from the description in the
SER. The SER and SSER together reflect the facility as built. The SSER also
documents the reviews that the NR? has completed regarding the applicant's emergency
plan, security plan, and technical specifications that were identified as open in
the SER,
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