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The University of Utah TRIGA Reactor
Annual Operating Report
for the
1 July 1990 through 30 June 1991

A. NARRATIVE.

1. Operating Experience.

The University of Utah Nuclear Engineering Laboratory (UUNEL) TRIGA Reactor,
License No. R-126, Docket No. 50-407, was critical 117.6 hours and generated 6494, 1
kilowatt-hours of thermal energy during this reponiing year. The reactor was used for
educational demonstrations, laboratory experiments, systems tests, power measurements
and sample irradiations,

2. Changes in Facility Design.

On 9/21/89, UUNEL acquired the TRIGA control console from the recently
decommissioned Berkeley Research Reactor (BRR, NRC License No. R-101) to repl ce
the old control console in a comprehensive TRIGA Reactor Control System Upgrade
Program. Authorization for the console exchange was approved by the Reactor Safety
Committee (RSC). A Safety Analysis Report (SAR) was prepared for review by the RSC
and subsequent inspection by the NRC. The fAR concluded that all operating license
technical specifications were satisfied by the upgrade and that implementation of the BRR
console did not adversely affect the safe operation of the favility. Console exchange
commenced 15 April 199{and was completed on 31 July 1991, after “he end of the current
reporting period. The TRIGA Control System Upgrade Program is still in progress us of
this reporting date. Further discussion of the console exchange is presented in Section E of
this report: Changes, Tests and Experiments Pursuant 1o 10 CFR 50,59

3. Surveillance Tests.
(Documentation of all surveillance activities is retained and stored by the facility.)

a. Control Rod Worths.

Core Configuration #22 22 August 1990
Safety Rod $2.80
Shim-safety Rod $2.64
Regulating Roa $0.27
Excess Reactivity $1.98
Shutdown Margin $0.93

Core Configuration #22 6 February 1991
Safety Rod $2.35
Shim-salety Rod $2.21
Regulating Rod $0.27
Excess Reactivity $1.63
Shutdown Murgin $0.85
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b. Control Rod Inspection.

The Biennial Control Rod Inspection is scheduled for December, 1491, Rod drop
times were measured on 8/22/90, 2/6/91 and 6/17/91. All rod drop times were less
than 1.4 seconds.

¢. Reactor Power Level Instrumentation,

Calonmetric power calibrations were performed on 8/7/0 and 2/13/91. The following
results were obtained.

08/07/90 90 kW 90.3 kW
021381 95 kW 98.3 kW

d. Fuel Inspection,

The Biennial Fuel Inspection is scheduled for December 1991 The problem of
leaking fuel elements was resolved by the identification and removal of defective fuel
from the reactor core as reported in e 1988-89 and 1989-90 Annual Operating
Reports. Pool water {5 sampled and analyzed peniodically tor evidence of fission
product activity.

e. Fuel Temperature Calibration.

Fuel temperature circuits were calibrated on 8/3190, 22591 and 6/3/91, The ¢ircuits
were calibrated to less than a 5 *C error over the range 20 "C 10 500 *C.

f. Reactor Safety Committee Audits.

RSC miember J. M. Byrne audited the maintenance and operational activities of the
facility for the period © July 1990 through 31 December 1990.

University of Utah Radiation Safety Officer (RSO) and RSC member K. J. Schiager
and Alternate RSO B. L. Hardy audited the maintenance and operational activities of the
facility for the period | January 1991 through 10 March 1991,

K. J. Schiager ard B. L. Hardy audited radiation safety and ALARA practices at the
facility for the period! January 1991 through 30 June 1991,

K. J. Schiager and B. L. Hardy reviewed radiation safety and monitoring at UUNEL
tor this reporting period.

No significant deviations from normal operating practices were identified by these
audits.

g. Envirormental Surveys,
RSO K. 1. Schiager reported to the RSC a maximum total exposure of 45 millirem per

quarter to environmental dosimeters located at various positions surrounding UUNEL
for the period 1 July 1990 through 30 June 1991,
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Name
Gary Sandguist
Kevan (.".‘r:qwford
John Bennion
Todd Gansauge
gavid ?4 ter
nymh Henderson
Sharon Packer
Quyen Tan
Mlmane ale

2/1/90-6/30091
771/90-6/3091
2190-6/300 )
7/190-6/30/91
71MO-6/3091
7/1/90-6/3091
7/190-6/30/]
7/1/90-6/30M1
71/90-6/3091
7/1/90-6/3019)
7/190-6/30/9)

Dose Equive'ent summary for Reporting Period:
Measured Doscs

180 - 6/30/91 Doses: 18 mrem average; SO mrem highest measured.

regular
regular
regular
regular
regular
occasional
oceasional
occasional
occasional
occasional
terminated
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Maximun Permissible Dose Equivalent = SO00 mreny/year (1250/quarter).
Minimum Detectable per Monthly Badge = 10 mrem,

Of the $10 visitors 1o the facility under the DOE Reactor Sharing Program for the reponting
year, no visitor reczived o measurable dose. Therelore, the average and maximum doses
?-lre all within NRC guidelines. A summary of whole body exposures is presented in Tuble

Table L

Summary of Whole Body Exposnis
1 July 1990 tuough 30 June 1991

Estmited whale body exposure Number of individuals m

range (rem): cach range:
No Measurible Dose 4
Less than 0.10 7
01010 025 0
0.25 0 0.50 0
0.50 10078 0
0.75 w0 1.00 0
100 0 2.00 0
20010 300 0
30010 4.00 0
40010 5.00 0
Gireater than § rem i
Total number of individuals reporned: 11
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H. LABORATORY SURVEYS. !
|

Monthly surveys of the facility were conducted by the University of Utah Radiological Health

Department during the reporting periad. Some of these surveys have identified sinor localized

removable contamination sources which were immediately cleaned. The surveys have not

:.‘:i‘m;ald any unusual radiation levels over previous years. Records of surveys ate retained by
acility,

The Air Monitoring Station, operated by the U.S. Environmental Protection Agency and
located outside the reactor building, has indicated no unusual changes in radiation of

u
|
I ENVIRONMENTAL SURVEYS, |
|
E
radioactive material concentrations during the reporting period. i

|

Environmental wmoritoring conducted by the University of Utah Radiological Health
artment indica.ed no unusual dose rates in the areas surrounding the Merrill Engineering
Building, which houses the reactor facility.

Prepured by: John §. gcgmon St Reactor Fvﬂﬂing‘f Date: 2K August 1991
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APPENDIX

1. Regulatory Analysis Report for the Installation of the TRIGA Mark 111 “onsole

2. Modification Author zation M-2: “Installation of the Mark 111 Console”

3. Repon of the Reactos Safety Committee Subcommittee for the Upgrade f the TRIGA Reactor
Console
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LATORY ANAIASIS REPORT
FOR INSTALLATION OF THI
RITA MARK T CONSOLY
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I. Introduction

The University of California (Merkeley) recently decommissioned a TRIGA nuclear
reactor. The console from that system was given 10 the University of Utah for use with the
Utah TRIGA reactor. Along with the console came compatible rod drivers. This console is
the last version of the analog reactor control consoles produced by General Atomic and is
known as the Mark IlI console. It is the intention of the staff and management of the
University of Utah Nuclear Engineering Laboratory (UNEL) 10 install this console and
compatible rod drivers on the cxisting TRIGA reactor.

e UNEL reactor is a modified TRIGA Mark 1. Most of the components were
obtained from the University of Arizona after they upgraded their reactor control
capabilities. The console was decornmissioned from Arizona in 1971 and recommissioned
at Utah in 1975, The Mark | console was designed and buili in 1958 as General Atomic's
first commercial console. The Mark 1 uses winch type rod drives with submersible
electromag nets. This system has received considerable use and wear over the 32 years of
operation in two facilities.

The age of the Mark I console presents problems for operatiu1 and maintenan’ - of the
UNEL reactor. With many of the Mark | console components reaching the upper limit of
their designed lifetime, the reliability of the system has been n dc uSt. Once a component
has failcd, the replacement of such a component becomes a majur task. Therefore, much
effort has been put forth to obtuin and adapt the Mark 111 console. The Mark 111 console
will simplify training, operation and maintenance.

This report is an analisis of the impact regulations governing the UNEL reactor have
on installaton of the Mark 111 console. The following chapters evaluate the UNEL TRIGA
Technical Specifications, the Operations Manual, and 10CFR50.59. This report will
provide information to the Reactor Safety Commuttee to assist in completing the review and
approval process for installation of the Mark [11 console,
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9
(1) The scram ure shall be measured annually but at intervals not to exceed 15 months.

Scram times can be measured using the same procedure as for the Mark | console.
Since this specification is under administrative control, it will not be violated by the
installation of the Mark 111 console, nor will the specification affect how the console is
installed.

(2) A channel check of each of the reactor's safety system channels shall be performed
before each day s operation or before each operation extending more that | day, except for
the pool level channel which shall be tested monthly.

Assuming installation of the water level safety channel as described previously, the
console provides the ability to test each safety channel independently. Since this
specification is under administrative control, it will not be violated by the installation of the
Mark III console, nor will the specification affect how the console is installed.

Radiation Monitoring System

The Area Radiation Monitoring System and the Continuous Air Monitoring System
shall be calibrated biennially and shall be verified to be operable at monthly intervals. Since
this :f@aﬁcanm is under admimistrative control, it will not be violated by the installation of
the Mark 11l console, nor will the specification affect how the console is installed.

Venulation System

The reactor shall not be operated unless the reactor room ventilation system is in
operation. This specification is not violated by the installation of the Mark 111 console, nor
will the specification affect how the console is installed. Since this specification is under
administrative control, it will not be violated by the installation of the Mark I console, nor
will the specificanon affect how the console is installed.

Expenment and Irradiation Limits

This specification applies to the surveillance requirements for experiments installed in
the reactor and its expenmental facilities and for irradiations performed in the irradiation
facilinies. Since this specification is under administrative control, it will not be violated by
:he i‘t‘:lmllation of the Mark 111 console, nor will the specification affect how the console is
nstalled.

Reactor Fuel Elements

This specification applies to the surveillance requirements for the fuel elements. Since
this specification is under administrative control, it will not be violated by the installation of
the lII conscle, nor will the specification affect how the console is installed.

Primary Coolant Conditions

This speci‘ication applies to the surveillance of the primury water quality. Since this

specification is under administrative control, it will not be violated by the installation of the
Mark I11 console, nor will the specification affect how the console is installed.
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HL  Conditions for Licensing (10CFR$0.59)

The Code of Federal Regulations (CFR) applies to all {ederally regulated facilities.
Because of the nurlear fuel, which is loaned to UNEL under contract from DOE (the fuel
owner), the UNEL is a {ederally controlled facility. Title 10 of CF® provides regulations
1o energy related faciliies. Pant 50 ourlines license conditions for nuciear facilities. Section
39 providas conditions for changes, tesis and expeniments that are to be made regarding &
licer..ed nuclear reactor.

Specifically, :0CFRS0.59(a)(1) states: “The holder of a license authorizing operation
of & production or utilizauon fac .lity may (1) make changes in the facility as described in the
safety analysis report . . . without prior commission approval, unless the proposed change,
test or experiment involves a change in the technical specifications incorporated in the
license or an unreviewed safety question.” Further, | 50.59(c) states: "The holder of
a license authorizing operation of a production or utilization facility who desires . . . 10
make a change in the facility . . . which involve(s) an uareviewed safety question . .. shall
submit an application for amendment of his license pursuant to § 50.90."

Installation of the Mark 11l console does constitute a change in the facility.
However, this change will not require # change in the Technical Specificauons for the
UNEL TRIGA reactor. The Modification Authorization (MA-2) which is to be reviewed
and approved by the Reactor Safety Committee, includes the safety evaluation required by
10CFR50.59(a)(1) and (¢) for instailation of the Mark Il console. The safety evaluation
should conclude that there are no unreviewed safety questions. Therefore, no amendments
10 the R-126 license need be submitted. However, it will be necessary to modify the Mark
111 console such that it will meet the Technical Specifications as noted in the
Recornmendations section of this report.
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NEL-001, prior to the initial startup each day.” There will be no deviations 1o ths
procedures by the installation of the Mark 111 console, nor will the procedure change how
the console is installed.

Prestart Checklist

This section states that the Prestart Checklist, Form NEL-001, be completed in its
entirety prior to the initial start up each day. There will be no deviations to the procedures
by the installation of the Mark 111 console, nor will the procedure change how the console
is installed. However, it should be noted that the Prestart Checklist, Form NEL-001, may
réquire some minor revisions to accommodate the Mark Il console.

Startup

This section describes the procedure concerning the ap proach to critical for the reactor.
There will be no deviations to the procedures by the installation of the Mark 111 console,
nor will the procedure change how the console is installed. However, it should be noted
that the TRIGA Critical Approach, Form NEL-001, Sheet 3, may require some revisions
to accommodate the Mark 11l console

Startup Following a Scheduled Shutdown

This section describes the procedure for starting up the reactor following a scheduled
shutdown. There will be no deviations to the procedures by the installation of the Mark 111
console, nor will the procedure change how the console 1s installed.

Stertup Following an Unscheduled Shutdown

This section describes the procedure to be followed in order to restant the reactor
following an unscheduled shutdown. There will be no deviations to the procedures by the
§nst:llll:§on of the Mark 11l console, nor will the procedure change how the console is
installed.

Sicady Siate Operation
General

This seciion describes the modes of operation of the reactor and gives the restrictions
imposed by the Technical Specifications governing the reactor as follows:

a. "Limiting safety systems setting for stainless stegl clad fuel is 1000 °C under any
conditions of operation and 530 ©C for aluminum clad fuel. (TS 2.1 and TS 2.2)" There
will be no deviations 1o the procedures by the installation of the Mark 111 console, n.. will
the procedure change how the console is installed.

b. “The reacter power level shall not deliberately be raised above 100 kilowatts under
any conditions of operation(TS 3.1)" The Mark I console was set for normal operation of
100 kW (max). The Mark I1l console power is adjustable for full power of 0.1 W to |
MW in steps of 3X and 10X. The last three settings are: 100 kW, 300 kW and 1| MW,
The last two settings violate this section. [/t should therefore be recommended that the 300
kW and | MW settings on the linear power setting switch be mechanically disabled so as 1o
prevent anyone from deliberately or accidento/’s r2:ising the reactor power above 100 kW,









V. Conclusions and Recommendations

All of the regulatory documentation pertaining 10 reactor safety and control systems for
the R-126 license has been examined. Review details for the license conditions ( Technical
Specifications), Code of Federal Regulations (CFR), an¢ ¢ Operating Procedu.=s have
been included in this report. The Safety Analysis Report ior R-126 is augmented b the
Modification Authonzation which contains a Safety Evaluation for installation of ti.e
console. This authorization determines that while installation of the console will deviate
from certain descriptive asrects of the Safety Analysis Report, no new types of failure are
introduced and the possibility of failures examuned in the Safety Analysis Report are not
increased.

The American National Standards Institute in cooperation with the American Nuclear
Society provide guidelines for reacior safety and control systems. This console meets al' o
the recommendations of the ANSI/ANS stancards. Installation of the console should
follow the Quality Assurance guideline which suggests independent oversight of the work.
To satisfy this recommendation, the Modification Authorization provides for an
independent test of all systems prior to final approval for normal operations. This
procedure will ensure that the following recommendations are completed before final staff
authorization for normal reactor operations,

This review identified several areas of potential problems durinf installation of the
Mark 111 console. Assuming all safety and contrul channzls explicitly designed into the
Mark I1I console will be properly operating, the recommendations are as follows:

1. 4. Mark Il console linear range switch should be modified to mechanically limit
the 300 kW and | MW selections.

*o

. The tank water level indicator should be connected to an “external scram” input.

3. At least one area radiation monitor from the Mark 1 console should be made
available to the Mark Il console.

4. The continucus air monitor from the Mark | console should be made available 1
Mark [I] console.

. The ventilation system control from the Mark | console should be made available to
the Mark II1 console.

o

6. All safety systems should be tested for operation.

-3

. Safety and control measuring channels s.ould be calibrated, including fuel
temperature, power level, control rod position, rod drop time, and rod worth.

8. The Modification Authonzation (MA-2) should be reviewed and approved by the
Reactor Safety Committee.

9. The console installation should be reported to the NRC via the Annual Operating
P.eport as a 10CFRS50.59 change.

10. The Prestant Checklist should be modified to accommodate the Mark 111 console.



Reacter Safely Committee

Subcommittee for Upgrade of the TRIGA Reactor Console
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UPGRADE IMPLEMENTATION PROCEDURE SCHEDULE

Remove fuel from the core,

A.  Complete NEL-O14 10 step 3
Disconnect the Mark | Console,

A.  Disconnect Line Mower,

B.  Disconnect all Rod drive cables.

C. Disconnect all thermocouples.

D.  Disconnect all Power Channels.

E.  Disconnect all External SCRAM signals.
F. Disconnect CAM and ARM.

Remove the Mark | console,

A, Disassemble the Mark 1 console.

B Remove the Mark | console from the control room.

Transfer the Mark 111 console to the <. ntrol room.

monsE>

Short out the window tape sensor.

Remove glass from the window.

Move the Mark I1I console into the control room.
Replace the window glass.

Re-enable the window glass tape sensor.

Installation of the Mark 111 console,

A
B.

oA

Connet console to Line power.
Disconnect REG. rod drive.

1. Disconnect computer control capablht{
2. Replace existing rod drive with Mark 111 compatible drive.

Connect rod drives 1o the Mark 111 console.

Connect rod drives to the console by using adapter cable.
Remove control rods per NEL-014.

Connect absorbers,

Install new rod drive assemblies per NEL-014 as applicable.

Complete the Rod Drive Venficauon section of the QA Checklist.
Connect and install Auxiliary Systems 1o the Mark [11 console.

B —

1. Install the Venulation switches and indicators in the Mark [1I console.

2. Connect the Area Radiation **onitor 1o the damper solenoids.

4-5
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4.

Connect the Continuous Air Monitor 1o the Series/] computer.
Complete the Auxiliary Sysiem Yerificauon poruon of the QA Checklist.

Connect and Test all Measuring Channels 1o the Mark {11 console. 6

1

-

Check and Test the following Channels after connecting.

Linear Power Channel (1~stall recorder)

Linear channel switch limits (300 Kw and | Mw)
Percent Power Channel.

Log-n Channel (Install recorder)

Startup Caannel

Fuel rature

Area Radiation Monitor

Continuous Air Monitor,

Water Level Indicator

rEmmsan o

Verify calibration on items e-h.
Complete the fchannel Yerificatioy portion of the Quality
Assurance Checklist. (Except calibration of Power Channels. )

Test all SCRAM systerns. 7

o

L

The following SCRAM Channels will be tested:

Linear Power Channel

Percent Power Channel

Fuel Temperature SCRAM.

Water Level SCRAM.

Manual SCRAM.

Magnet Key SCRAM.

Console Power Supply SCRAM.
Startup Channel Interlock,

Control Rod Withdrawal Inter'ocks.

TR e an o

Initiate @ SCRAM condition for each Saf ty Channel by applying
an artiticial signal,

Note reaction on Indicator Panel.

Repeat process for all Safety Channels.

Complete the SCRAM Channel Yenfication portion ot the Quality
Assurance Checklist,

Control Rod Drop Timne Evaluation. 7

o

B T % )

Connect manual SCRAM buttons and rod down switches 1o the computer,
Ini" ate Drop Time Program on the computer.

lmtme a manual SCRAM.

Note Drop Time on the computer monitor.

Repear procedure for all three rod drives.

Complete the Control Rod Drop Time Verfication portion of the QA
Checklist.
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H. Ao tuel per NELO14, %
I Calibration of the Power Charnels. ~

1. The calibration of the Power Channel: will be done in accordance

with the Thermal Calitration prmoedure of Power Channels (NEL 012).
2. C?nm".VdﬁcMﬁl‘upMmudnmemammd

O hours.
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SAFETY EVALUATION OF UNEL TRIGA REACTOR
CONTROL BY MARK 111 CONSOLE

Scone of Authorizat

This authorization addresses the installation of the Mark 111 console which will replage the
Mark 1 console for operation of the TRIGA reactor. Rack and pinion drives for the safety
and shim rods will accompany the installation of the Mark [il console.

The Mark !l is a newer console than the Mark | and is more reliable. Keplacement parts for
the Mark I1I are more easily acquired and has a more organized and documented meter and
wiring layout. The console remains compliant with all general operating specifications and
procedures.

This evaluation is performed in accordance with Technical Specitication 6.5.4(5) and
10CFRS50.59(a).

et

The Mark 11 console has all of the required equipment and capabilities to safely control the
reactor and to monitor safety systems. A diagram of the basic console layout is shown in
Figure 1. The instrumentation is identified in the associated Table 1. Figures 2-4 show
details of the console panels as installed from left 1o right. Generally, the left panel
provide~ tartup information, the night panel provides steady state power operation
information, and the center pancl provides safety system and control information as well as
power level recording. Figure 3 shows the baca puanel layout with a few components
identified in Table 2. A functional block diagram for the consoie is shown in Figure 6.
Additional capabilities will be provided to the operator from nearby instrumentation to
monitor and control the facility's auxihiary systems. A detailed description of the console
can be found in the TRIGA Mark III Reactor Instrumentation Maintenance Manual.

Reactor Control System

The console is designed to accomodate for operation of up to tive contrcl rods; the
regulator, shim, safety, spare, and transient. The TRIGA reactor has three of the
drives, the shim, safety, and regulator. The two winch drives currently on the shim
and safety will be replaced by rack and pinion drives shown in Figure 7. The regulator
rod has already been converted to rack and pinion drive and operated as an approved
expeniment. Control of the regulator will be transferred from the computer to the Mark
I1I console. Since a transient rod assembly is not available and license conditions do not
permit transient operation, transient rod control will not be available to the operator.

Each control rod can be i “ividually manipulated. [llumination of colored switches
signify magnet up or down, magnet/rod contact, and magmet current on. The console
monitors fives modes of operation; automatic, steady state, square wave, low and high

e e e e e e e e e e e e e S



pulse. When in automatic mode, the console will control the regulator rod to maintain a
pres_'e_;tgl)owet levei. The square-wave and both puising modes will not be used because
the TRIGA Reactor is not equipped with a transient rod.

The console monitors four power level channels; the linear power, log-n power,
percent power, and count rate (startup channel). The linear and log-n channels receive
their inputs via compensated ion chambers and huve indicatois from source strength to
1.0 Mwatt. The percent power channel operates from a uncompensated ion chamber
and is adjusted to the correct licensed power during meter calibration. The startup
channel receives input from a fission counter through a low noise preamplifier and
cable driver. The startup channel provides a direct meter indication of neutron flux and
a bistable output to prevent withdrawal of control rods when the count rate is below a
preset value (source interlock).

Reactor Safety System

The Mark 11l console has six scram channels; percent power, linear power, period,
high voltage, manual, and an external signal. The linear channel scram setpoint is
adjustable to 100% power. The range switch for the linear channel is mechancially
limited to 100 kWatts. The period signal will initiate a reactor scram for a preset period
in the steady state mode and provides a signal for power regulation in the automatic
mode. A meter relay connected to a fuel thermocouple will initiate a scram in the
console at a preset temperature. The water level microswitch will be connected to an
external scram input 1o provide a water level scram. Loss of the ior chamber high
voltage will also scram the reactor. The reactor may also be scrammed through a
manual scram and through a magnet key scram.

Monitaring System

Additional inform.tion is available to the operator. Parameter status and cont ol
switches for the reactor room ventilation system, tank water recirculation and
refrigeration systems, coatinuous air monitor, and area radiation monitor will be
provilded at the console either through computer display, analog meters, or custom
panels.

Rescuvily Considerations

Limitations as described in T 8§ 3.2 regarding control and reactivity shall continue to be
applied to control by the Mark III console. The foliow‘xgtg analysis shown below
demonstrates that the control mechanism will not present a satety hazard not previously
analyzed. A sine squared model of the integral worth of the safety rod was assumed,

b , 2 X
P = A sin Tﬁ

where x is the control rod position, H is the total control rod movement sweep , and A
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1. Monitoring Systems
Place completion date in the appropriate column when the channel satisfies functicnal
requirements specified in TS 1.4,
arss i iae Vo

Auxiliary systems are verified by observing drive movement and indicator
light operation.

System Function Operable

A. Venulation System Dampers close on radiation scram L-_’Q s/22(9)

Vents reactor room > 1800 ¢fm §Z?’éf i‘“"

B. Recirculation System Recirculates tank vater Wc

C. Refrigeration System Cools tank water éy_"z

D. pH Measurement Tank water pH ar/4e

E. Conductivity Measurement Tank water conductivity Yﬁ?—[jz Dv'

F. Area Radiation Montors Exposure calibrated gt‘l& Dww
Dampers activate Tz li 20

G . Continuous Air Monitor Particulate/Ar-41 calibrated @'_3_&[_&"7

H. Reactor Room Negative Pressure Measures pressure (inches water) {Zﬂﬂ_)')

IV,  Completion

This form can only be completed by a staff member not involved with reactor operations or

console mstaliation and must be appointed by the RSC to perform this examination. Each

function must be witnessed by the appointed individual and the results must satisfy the
examiner. The examiner's signature indicates that the checklist has been fully completed ~
and tth 18 satisfied that the console will safely operate the TRIGA reactor.
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LPGRADE IMPLEMENTATION PROCEDI
VERIFICATION CHECKLIS]
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Shim Rod Plot




