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SUMMARY :
During the week of June 29, 1992 the NRC conducted an operator 11Eensing

requalification examination on the TRIGA facility. The two senfor reactor
operators evaluated passed all portions of this examination.
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REPORT DETAILS

Examiners:

Brian Hughes, Chief Examiner

Results:
RO SRO Total
(Pass/Fail) = (Pass/Fai)
NRC Gracing: N/A 2/0 2/0
racility Grading: N/A 2/0 2/0

Written Examination:

The written examination as origirally submitted by the facility
required changes.

The as submitted exanination tested predominantly at the simple memory
level (terms, definitions, setpoints). Since a requalification
examination 1s open reference, this was not appropriate.

A number of test items, specifically their distractors, required
enhancement. Eleven percent of the as submitted examination, contained
*all of the above", Twenty two percent of the as tubmitted examination
contained "none of the above".

The facility changed the submitted examination, which improved the
validity and reliability of the requalification examination.

Operating Examinations:
The operating examinations as submitted by the facility were adequate.
Exit Meeting:

An exit meeting was conducted at the facility on July 1, 1992. This
meeting was attended by Professer Gary M. Sandquist Ph.D.,

David M. Slaughter, Ph.D. of the University of Utah, and B. Hughes NRC
Chief Examiner.

Preliminary results were discussed, all personnel passed the operating
portion of the requalification examination. The facility provided
copies of the written examination and agreed to notify the NRC of their
final results within two weeks.

The results have been provided and are in agreement with the NRC's
results. Both individuals passed both the written and operating
portions of the requalification examinations,
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U.S Nuclear Regulatory Commission
Non-Power Reactor License Requalification Examination

INSTRUCTIONS
ANSwers are to be wrnitien
answers o1 one ONLY

question are indicated 1n parentheses

the examination. Examinations w
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UNIVERSITY OF UTAH NUCLEAR ENGINEERING LABORATORY
TRIGA REACTOR LICENSE REQUALIFICATION EXAMINATION

A « REACTOR THEORY, THERMODYNAMICS, FACILITY OPERATING
CHARACTERISTICS

1. The TRIGA Reactor is critical at 100 kW when the operator inserts a positive reactivity of
SO}&{(:& minute. What is the appruximate reactor power at the end of the minute tiine”

a

b. 190 kW

¢ 145 kW

d 115kW

2. The TRIGA Reactor is critice! a 100 kW when all three control rods scram and bring the reactor
pow:tldg;m to 10 kW within | minute. What reactivity in dollars is held by the control rods?

. $:2.70
$-3.70
$4.70

aro

. The neutron balance for any reactor system is composed of the following terms
neutron production, absorption and scattering

neutron scattering, slowing down and fission

neutron production and deccy

neutron production, absorption and leakage

In an radiative neutron capture process which staternent is untrue

Momenturmn of the system is conserved.

The atomic number of the target nucleus remains unchanged

The nuclear product produced upon capturing the neutron is always radioactive
The atomic mass number of the target atom is increased by one.

Delayed neutrons are especiall ix:‘fonmt for reactor control because they
have greater energy when pmdvuc than prompt neutrons

don't appear until after the fission event occurs

increase the effective neutron lifetime

reduce neutron leakage

The production of energy from the fission process in the TRIG? Reactor core is

proportional to the neutron flux and the neutron mean free path for fission

inversely proportional to the neutron flux and the neutron mean free path for fission
proportiona! to the neutron flux and inversely proportional to the neutron mean free fission path
. inversely proporticnal to the neutron flux and the neutron mean free path for fission

3

a
b.
¢
d
4
i
b.
¢.
d
5
a
b.
¢
d
6.
a
o.
c.
d

7

. Fission product poisons have their greatest effect upon the following factor in the effective
multiplication factor

a. the fuel utilization

b. the nonleakage probability

¢.the thermal utilization

d.the resonanc: escape probability
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The majority of the energy released
A Kinetic energy of all gamma rays em
b. kinetic energy of the fission fragment
¢. the kinetic energy of the the neutrons reiei

. numerous Heta aecay events ansing fron

he TRIGA Reactor 18 considered ¥

LA minimum fuel mass

’

b, & large prompt negatve temperature coethicient
numerous redundant, indep=~dent scram systen
| {

d. & large thermal heat sink arisa.g trom the rea

12. A fuel element in the B ring «

element located in the O ning becau

4. the fuel element is at a greater d

b. the mean fuel atom \1('[1‘:(\
NeUtron moderanor

d. the neutron flux 1s greater

I'he principal source of heat j

a. the radioactve decay o

b. the radioactive decay of
¢, the production of delayved

gd. f1ss10n reacuons from
Most heat transfer betwe

radiation heat transter

conguction heat u

convecuon heat tra

all of the above hes
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B« NORMAL AND EMERGENCY PROCEDURES & RADIATION CONTRON

1. The University ( tah TRIGA Reactor Te
present tor operation of the reacto
a. Manual console
b, Control rod withdr
{eactor tank water
\1‘15,'?"." current k¢

Radiation exposures
adged personnel within the

18.75 rem per vear

12 rem per quare

100 mrem per hout

twice background

Inital administrative control an

ngineering Laboratory 1s vested i

the Radianon Safety Officer or Labora

labors

‘&

any authonzed person in the
ne semor statt ‘

Reactor Supervisor

wersol ‘\'

eportabie
‘|""~ which 1]
reactior emergencies due
,“|'| the u.‘N‘\{’

I'he principal purpose of the Safety Evaluation Report (SER) for the TRIGA
descnbe and evaluate the Technica incan and Emergency Pl:

summanze the resulits of the

speCily the physiCal se

all of the above statements

Which credible accident

fuel tl_l'h“l'y}f aceiaent

nuciear excursior

mechanical rearrangement of the fue
failure of essential reactor instrumentati
A channel 1est of the TR

the introduction of a signal into the chann

of
¢

- . N Yy ' | - | . 3

the comparing a measured va incdicated
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aat by
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The TRIGA Reactor safety system setun {

tng inCiuae the 1«
a. the temperature in a stainless high hyvdnde fue
b. the reactor power shall not exce

the iemperature of an ai

both condiy” 8§ 4. and ¢

10. Which cona

&. shutdown marg
D. EXCESS reactor we
€ rate of reac '.:\.!_\

d. any expenment with react

1 1. Mandatory operating measuring channeis requ
a. fuel element lemperature and reactor power leve
reaclor h”lk Waler I("\("t (H‘\q, conunuo

‘ r .
s a ad

startup count rate and area radiation monitor
all of the above channels

Minimum information required for as

time, description of event and action taken a
18 number, des npuon

{ event and actuon taker
{
' |

C. ume, description Of evensand action taken and

C1

d. reactor run number, description of event and acton taker

All radioactive samples dis harged from the
meet current University of Utah Broad Forn

be transferred only to University designated
be approved by the Reactor Safety Commitiee
be surveved by the ’\’.L‘: auon Satety Offices

‘1?1’ 1 nversity ot l tal R.“;l.!t n Salet 5,\‘:‘ ¥ \11

a detailed listing of all licensed and approved rad

| | » . 1 ‘ |
D. the policies and genera jures for radiat

¢. emergency procedures for all laboratones
d. detailed standard operaung p

15. Immediate notufication of the NRC 15 requires
] 25 rem whole body exposu
1. release of S000 umes limits in 10 CFR 20 Ay

{11 - loss of one working week in affected fac .w'\r
| [)p.."‘..‘-;'( 1O properny ex.eeding $ 20,00
a. LILII
b, | ” AY
(LI IN
1. LILIILN




16. Durin npeunon of the TRIGA reactor, a manual scram operation shows that the safety rod
fails 0 %? . What minimum steps are required before the reactor is restartied and brought

critical

a. The malfunctioning safety rod must be repaired before operating again,

b. ohuwudopemmmnstwommdmmmduwl restan

C. senior reactor operator must be notified, the safety rod repaired and basis for nonoperation

determined and restart approval given
d. Notification to and approval for restart from the NRC is always required.

17. The minimum operating staff for TRIGA Reactor operation is the following

a. An NRC licensed reactor tor (RO) and vne other person

b. The Reactor § isor (RS) and at least one other person

¢. ANRCH operator, & Senior Reactor Operator (SRO) on call and one other person

d. Two personnel in the Laboratory one of whom is an NRC licensed Operator and an SRO on call

18. Who is authorized to make temporary changes to laboratory procedures (which do not entail
violmm of Technicel Specifications or other regulun’om ) involving safety issues before review

19. The University of Utah TRIGA Reactor Technical Specifications specify the maximum fuel
nmm safety limit setting for an aluminum clad element in the B nng as follows:

Fazs

C
temperature for onset of local nucleate boiling

8

Chlnges in the UU TRIGA Reactor's excess reactivity or circuitry can be authorized only by
Reactor Safety Committee

NRC

the Reactor Supervisor

NRC licensed SRO

§‘§’






C « PLANT AND RADIATION MONITORING SYSTEMS

1. The TRIGA Reactor's instrumented fuel element provides the principal control function
a. the cnitical fuel iemperature safety limit measurement

b. an indication of the reactor power within the ring containing the element

¢. an independent scram function

d. an indirect indication of the thermal nevtron flux within the core

. The neutron source within the core of the TRIGA Reactor is

. & PuBe source which produces neutrons due to a photoneutron capture process

. & RaBe source which produces neutrons due to alpha, neutron reaction processes
. & Cf-252 isotopic neutron emission from spontaneous fission

. @ PuBe source which produces neutrons due to alpha, neutron reaction processes

2

a

b

¢

d

3. Before dildwﬁof waste water (possibly contaminated) to the sanitary sewer can be made

a. the water must be diluted with le water to meet minimum NRC discharge requirements

b. a radiation survey must be performed and released only as permitted by appropriate regulations
¢. held up in the storage holding tank for radioactive decay before discharge

d. all of the above

4

. The tank water in the TRICA Reactor must meet the following requirements for reactor

a. A pH between 5.0 and 8.0 and a conductivity not 1o exceed 5 micromho/cm
b.AmmleutthOCmdaleeuM‘l.o

c. A ivity less than 1 micromho/cm and water temperature between 20 and 60 C.
d. Requirements given in the Technical Specifications.

5. The TRIGA Reactor uses the following detector as the linear power channel monitor
a. & BF-3 chamber

b. a compensated ion chamber

¢. an uncompensated ion chamber

d. a fission chamber

6. The TRIGA Reactor Checklist (NEL-001) fuel temperature channel check requires
. review of a previous run for the date, the iog entry and the page number in log

b. power and fuel temperature readings from current and previous reactor runs

¢. indication ¢.. axl temperature channel number entry

d. all operation. listed above are required



8. The Nuclear Engineering Laboratory monthly inspection includes which activities and checks

a. security check, radiation survey, fuel element temperature ¢alibration, low waier level alarm

b. ventilation system, low water level alarm, fuel element temperature calibration, emergency power
¢. radiation survey, area radiatior. monitor, continuous stack monitor, pool water check

d. administrative review, air particulate check, fuel element temperature calibration, low water alarm

9. The TRIGA Reactor thermal power calibration procedure is based upon the physical principal -
volurmetric exmﬁon of the tank water upon sensible heating

A

b. the level of i radioactivity produced above ambient or background

¢. sensible heat rise and evaporative loss of the tank water incurred by fission heating
. none of the above

10. The purpose for the procedure for water addition to the TRIGA Reactor tank is

4. to test the performance of the water coolant lines, valves and monitoring instruments
b. to measure the quality of the tank water and replace filters as required

¢. to functionally test the water recharge and refrigeration system

. to replace tank water lost through evaporation

[=9

11. A writium spill in the reactor area is best monitored and measured using a
a a beummey meter

b. n‘l:;l‘ b

¢c. ahi ty germanium detector

d a wﬁ‘mmm counter

12. The primary whole body occupational dose limit is
a. 3000 mrem per quarter or 12 rem per year
b. 5000 mrem per year or 1250 mrem per quarter

¢. 500 mrem per year or 125 mrem per quarter
d. demnine(rg’y the University of Utah Radiation Safety Policy Manual.

13. The ALARA principle for radiation protection asserts that

a. all ionizing radiation exposures should be maintained as low as practicable

b. no removable radiation contamination should be tolerated indefinitely

¢. there is no threshold limit for which there is no biological effect from radiation exposure
d. all of the above

14, According to the UU Radiation Safety Policy Manual the laboratory survey frequency
required for a less than 1 ALI monthly averaged bioassay when radionuclides are in use is
a. personal surveys every day and laboratory surveys every month

b. personal surveys every day and laboratory '""fﬁ' every week

¢. personal surveys and laboratory surveys every day

d. personnel surveys and laboratory surveys are not required.

15. A radiological criteria of 10 MPC and 13 mrem whole body (within 24 hours) is considered
2. an "unusual event " emergency classitication

b. an "alert” emergency classification

¢. an "site area emergency" classification

d. an "general emergency’ ~lassification



o e

16, The ventilation system for the UU Nuclear Engineering Labora‘ory is designed o provide the
following air flow rate

a. sufficient to insure that an e:?osure level less than 1 MPC exists in the laboratory

b. & mean air flow rate of 148 ¢fm

¢. #t least one air exchange per hour

d. at least four air exchanges per hour

17. Assign the pmlow detector type (capital letters) with the neutron measurement channel specified
i channe

. startup A- fission chamber
b. mt power meter —=i 1 B- uncompensated ion chamber
¢ power recorder_______ C- compensated cliamber

d. log channel

18. The high level radiation scram for the TRIGA Reactor actuates the following systems
& signal to campus security and actuates a reactor scram

b. cmm:&kmwmcmﬁ:mmmﬁn

¢ w dampers and signal campus security

ull of the above functions .5

19. For emergency plmnir:‘tiw "emergency planning zone" (EPZ) is designated as
The reactor room and radiochemirtry laboratory (i.e., MEB 1205 EF.G)

TA‘H" area designated by answer “a" and the TRIGA control room ( 1.e., MEB 1205 D)
The

an

of Merrill Engineering Building
reactor room only.

a.
b

d

20. Which is not a formal emergency procedure for the UU TRIGA Reactor
b. Loss of water from a fuel storage pit

Reactor excursion accident

. Loss of pri witer from the reactor tank
. Spi’ of a radioactive liquid sample

¢
a
¢
d



ANSWERS TO UNIVERSITY OF UTAH
NUCLEAR ENGINEERING LABORATORY

TRIGA REACTOR LICENSE REQUALIFICATION EXAMINATION

PART A
1. 190 kW ~calculation
-$3.70 - calculation
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10.
11.
12.
13,
14
15.

2292929

16.

22. RSPM

PART B

1. TS 3.3.3
. RSPM and 10CFR20
. T8 3.3.1

15. RSPM

16. 10CFR20.403
17. FOM 13.3

18. FOM 13.3.1
19. FOM 13.3
20.TS 2.2

21. FOM 13.3.1

LEGEND

T™ - UUNEL TRAINING MANUAL

TS - TECHNICAL SPECIFICATION

GS - Glasstone & Sensonske - Nuclear Reactor Theory

RSPM - UU RADIATION SAFETY POLICY MANUAL

SER - NRC SAFETY EVALUATION REPORT WUREG 1096
FOM - UU FACILITY OPERATION MANUAL

EP - UU EMERGENCY PLAN



PART (
1. 158 20
. FOM
RSPM & FOM
IS 28
SER FIG 7.4
y. NEL OO
7. NELO])!
. NEL.020
). NEL-O12
NEL-O0SR
RSPM pg 9
10CFR 2(
R(\"il\,
RSPM
15. RSPM
1o xf R “} 61
17. SER fig 7.4
18. TM, Hardware Descriptio
19. EP fig in appendix

20. EP table in appendis




OPERATIONAL TASK EVALUATION FOR UU REQUALIFICATION EXAMINATION

PROCF
TRIGA
PRESTART
CHECKLIST
NEL-001

WATER
ADDITION
NEL-008

POWER
CALIBRATION
NEL 012

IRRADIATION

REQUEST
NEL-027

irradiation

1- Section 6 "Other Scram Tests and Fuel Temperature Channel Check

* demonstrate recognition that all scram .ysters must be operational for
reactor operation:

~>1-a Suppose the source interlock scram fails to funct'on because the
source counts are less than 3 cps. Explain the consequences of this and
yow immediate actions

--» 1-b. Suppose the source count rate is found to be 300 cps while the
previous run source count rate was only 3 cps. * /hat are possible
explanations

2 "Fuel Temperature Channel Check"
* demonstrate awareness of fuel temperature safety limit settings
2-a. What is the basis for the 200 C fuel temperature setting and why
must the fuel temperature be set below the conditions established in the
Technical Specifications?
+ determination of comparison and compatibility of past and present fuel

rature measurements.

2-b If the previous fuel iemperature (see TS 4.2(3) is significantly
different at a similar power level from present readings wh=t are your
actions and what may be the possible explanations for this”

3 - Step 9 "Resetting valves properly”
« perform and insure croper setting of water supplv valves for
satisfactory operation of water coolant and shiclding system.
3-a Suppose valve | and water supply valve are left slightly open and
water continues to slowly overfill the tank. What are the safety
(:onswhucmcs of thus if any?
3-b What is the purpose of the check valve in the potable water supply?

4 - Swep 16 "Power calculation”
« insure accurate (less than 109 dev.. ) thermal calibration of
neutronic system and actual thermal power to prevent exceeding T3
4-a & b. In steps 16 & 17 the calculated (thermally measured) power .,
compared to the power channel readings. What are the consequences of
thermal values higher than neutronic values and thermal values lower
than neutronic values?

S - Material Release Survey
» properly execute survey fonm by correct identification of principa
150t and determination of license limits and allowable release
5-a. Upon survey of a sample to be released the maximum surface dose
rate is 12 mremv/hr. What is your first resnonse and what are probab'c
acuons for acceptable reiease
« perform radiation measurements (swipe, exposure, eic) for release
5-b Suppose that tritium has been generated in a sample (e g..
of a lithum compound). Will a wipe sample detect the presence of
tritium.? Why?



MONTHLY 6-Step 7 "Security Check"

INSPECTION * insure function of alarm systems and timely response by
NEL -020 C-r‘c’ﬁus ecurity. Satisfactory restoration of system after alarming
7-a Why is it important that the crane be secured. What are possible

conseguences of its being unsecured?
7-b. Suppose one of the alarm systems fails to operate. What are your
immediate actions and notification procedure”?
7- Step 8 "Radiation Survey”
* insure no unacceptable level of radiation (sources or contamination)
exists in the laboratory
7-a Suppos at pool water: ity is h&:cr than anticipated
surveillance with a beta- -+ meter at are potential sources
of this and what are your sctic.
7-b Suppose that air filter radioactivity is higher than anticipated
upon st;rveillmce. What are potential sources of this and what are your
actions’



