
John Keffer, Reactor Facility Manager
Nuclear Reactor Facility
Department of Chemistry
University of California - Irvine
1102 Natural Sciences 2
Irvine, CA  92697-2025

SUBJECT: EXAMINATION REPORT NO. 50-326/OL-25-01, UNIVERSITY OF 
CALIFORNIA – IRVINE

Dear John Keffer:

During the week of January 13, 2025, the U.S. Nuclear Regulatory Commission (NRC) 
administered an operator licensing examination at your University of California - Irvine research 
reactor. The examination was conducted according to NUREG-1478, "Operator Licensing 
Examiner Standards for Research and Test Reactors," Revision 2. Examination questions and 
preliminary findings were discussed with those members of your staff identified in the enclosed 
report at the conclusion of the examination.

In accordance with Title 10 of the Code of Federal Regulations, Section 2.390, a copy of this 
letter and the enclosures will be available electronically for public inspection in the NRC Public 
Document Room or from the Publicly Available Records component of NRC's Agencywide 
Documents Access and Management System (ADAMS). ADAMS is accessible from the NRC 
website at http://www.nrc.gov/reading-rm/adams.html. The NRC is forwarding the individual 
grades to you in a separate letter which will not be released publicly. Should you have any 
questions concerning this examination, please contact Michele DeSouza at 301-415-0747 or via 
email at Michele.DeSouza@nrc.gov.

Sincerely,

Tony Brown, Chief
Non-Power Production and Utilization Facility
  Oversight Branch 
Division of Advanced Reactors and Non-Power
  Production and Utilization Facilities
Office of Nuclear Reactor Regulation
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Enclosure 1

U. S. NUCLEAR REGULATORY COMMISSION
OPERATOR LICENSING INITIAL EXAMINATION REPORT

REPORT NO.: 50-326/OL-25-01

FACILITY DOCKET NO.: 50-326

FACILITY LICENSE NO.: R-116

FACILITY: UNIVERSITY OF CALIFORNIA - IRVINE

EXAMINATION DATES: Week of January 13, 2025

SUBMITTED BY:

SUMMARY:
During the week of January 13, 2025, the NRC administered operator licensing examinations to 
nine Reactor Operator candidates. Two Reactor Operator candidates failed Section A, Reactor 
Theory, Thermodynamics, and Facility Operating Characteristics, of the written examinations. 
All the other candidates passed all portions of the examinations.

REPORT DETAILS

1. Examiner: Michele DeSouza, Chief Examiner

2. Results:

RO PASS/FAIL SRO PASS/FAIL TOTAL PASS/FAIL

Written 7/2 0/0 7/2

Operating Tests 9/0 0/0 9/0

Overall 7/2 0/0 7/2

3. Exit Meeting:
Tony Brown, NRC, Branch Chief 
Michele DeSouza, NRC, Chief Examiner
Tuan Le, NRC, Examiner
John Keffer, UC Irvine, Reactor Facility Manager

Prior to administration of the written examination, based on facility comments, adjustments were 
accepted. Comments provided corrections and additional clarity to questions/answers and 
identified where changes were appropriate based on current facility conditions.

Upon completion of all operator licensing examinations, the NRC examiner met with facility staff 
representatives to discuss the results. At the conclusion of the meeting, the NRC examiner
thanked the facility for their support in the administration of the examination.

 Michele DeSouza _______________________ 2/26/2025
Michele DeSouza , Chief 
Examiner

          Date



Enclosure 2

UNIVERSITY OF CALIFORNIA – IRVINE

Operator Licensing Examination

Week of January 13, 2025



U.S. NUCLEAR REGULATORY COMMISSION
NON-POWER REACTOR LICENSE EXAMINATION

FACILITY: University of California - 
Irvine 

                                                                 
REACTOR TYPE: TRIGA

DATE ADMINISTERED: 01/17/2025

CANDIDATE: _______________________

INSTRUCTIONS TO CANDIDATE:
Answers are to be written on the Answer sheet provided.  Attach all Answer sheets to the 
examination.  Point values are indicated in parentheses for each question.  A 70% in each 
category is required to pass the examination.  Examinations will be picked up three (3) hours 
after the examination starts.

                                                               % OF
CATEGORY  % OF  CANDIDATE'S  CATEGORY
  VALUE      TOTAL     SCORE             VALUE               CATEGORY                                     
 
 20.00         33.3                                                  A. REACTOR THEORY, THERMODYNAMICS  

AND FACILITY OPERATING 
CHARACTERISTICS

 
 20.00        33.3                                                  B. NORMAL AND EMERGENCY 

OPERATING PROCEDURES AND 
RADIOLOGICAL COGE NTROLS

 
 20.00        33.3                                                  C. FACILITY AND RADIATION MONITORING 

SYSTEMS
 
 60.00                                                           %  TOTALS
                                 FINAL GRADE

All work done on this examination is my own.  I have neither given nor received aid.

______________________________________
Candidate's Signature                 



Category A: Reactor Theory, Thermodynamics, and Facility Operating Characteristics
 
A N S W E R   S H E E T
 
Multiple Choice   (Circle or X your choice)
If you change your Answer, write your selection in the blank.
 

A01   a   b   c   d   ___

A02   a   b   c   d   ___
 
A03   a   b   c   d   ___
 
A04   a   b   c   d   ___
 
A05   a   b   c   d   ___
 
A06   a   b   c   d   ___
 
A07   a   b   c   d   ___
 
A08   a   b   c   d   ___
 
A09   a _______            b ________             c ________            d ________(0.25 each)
 
A10   a   b   c   d   ___
 
A11   a   b   c   d   ___
 
A12   a   b   c   d   ___
 
A13   a   b   c   d   ___
 
A14   a   b   c   d   ___

A15   a   b   c   d   ___ 
 
A16   a   b   c   d   ___
 
A17   a   b   c   d   ___

A18   a   b   c   d   ___

A19   a   b   c   d   ___

A20   a   b   c   d   ___

(***** END OF CATEGORY A *****)



Category B: Normal/Emergency Operating Procedures and Radiological Controls
 
A N S W E R   S H E E T
 
Multiple Choice   (Circle or X your choice)
If you change your Answer, write your selection in the blank.
 

B01   a   b   c   d   ___
 
B02   a   b   c   d   ___
 
B03   a   b   c   d   ___
 
B04   a   b   c   d   ___
 
B05   a   b   c   d   ___
 
B06   a _______            b ________             c ________            d ________(0.25 each)
 
B07   a   b   c   d   ___ 
 
B08   a   b   c   d   ___
 
B09   a   b   c   d   ___
 
B10   a   b   c   d   ___ 
 
B11   a   b   c   d   ___
 
B12   a   b   c   d   ___
 
B13   a   b   c   d   ___
 
B14   a   b   c   d   ___
 
B15   a   b   c   d   ___ 
 
B16   a   b   c   d   ___
 
B17   a   b   c   d   ___

B18   a   b   c   d   ___

B19   a   b   c   d   ___

B20   a   b   c   d   ___

(***** END OF CATEGORY B *****)



Category C: Facility and Radiation Monitoring Systems

A N S W E R   S H E E T
 
 Multiple Choice   (Circle or X your choice)
 If you change your Answer, write your selection in the blank.
 

C01   a   b   c   d   ___
 
C02   a   b   c   d   ___
 
C03   a   b   c   d   ___ 
 
C04   a   b   c   d   ___
 
C05   a   b   c   d   ___
 
C06   a   b   c   d   ___
 
C07   a   b   c   d   ___
 
C08   a   b   c   d   ___

C09   a   b   c   d   ___
  
C10   a   b   c   d   ___
 
C11   a   b   c   d   ___
 
C12   a   b   c   d   ___
 
C13   a   b   c   d   ___
 
C14   a   b   c   d   ___

C15   a   b   c   d   ___
 
C16   a   b   c   d   ___ 
 
C17   a   b   c   d   ___

C18   a   b   c   d   ___

C19   a   b   c   d   ___

C20   a   b   c   d   ___

(***** END OF CATEGORY C *****)
(********** END OF EXAMINATION **********)



 NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

 1. Cheating on the examination means an automatic denial of your application and could 
result in more severe penalties.

 2. After the examination has been completed, you must sign the statement on the cover 
sheet indicating that the work is your own and you have neither received nor given 
assistance in completing the examination. This must be done after you complete the 
examination.

 3. Restroom trips are to be limited and only one candidate at a time may leave. You must 
avoid all contacts with anyone outside the examination room to avoid even the 
appearance or possibility of cheating.

 4. Use black ink or dark pencil only to facilitate legible reproductions.

 5. Print your name in the blank provided in the upper right-hand corner of the examination 
cover sheet and each Answer sheet.

 6. Mark your Answers on the Answer sheet provided. USE ONLY THE PAPER PROVIDED 
AND DO NOT WRITE ON THE BACK SIDE OF THE PAGE.

 7. The point value for each question is indicated in [brackets] after the question.

 8. If the intent of a question is unclear, ask questions of the examiner only.

 9. When turning in your examination, assemble the completed examination with 
examination questions, examination aids and Answer sheets. In addition, turn in all 
scrap paper.

10. Ensure all information you wish to have evaluated as part of your Answer is on your 
Answer sheet. Scrap paper will be disposed of immediately following the examination.

11. To pass the examination you must achieve a grade of 70 percent or greater in each 
category and a 70 percent of greater overall.

12. There is a time limit of three (3) hours for completion of the examination.



EQUATION SHEET
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     𝛵 = 𝓁∗

𝜌 + 𝛽 ― 𝜌
𝜆𝑒𝑓𝑓𝜌

      DR – Rem, Ci – curies, E – Mev, R – feet

1 Curie = 3.7 x 1010 dis/sec 1 kg = 2.21 lb

1 Horsepower = 2.54 x 103 BTU/hr 1 Mw = 3.41 x 106 BTU/hr

1 BTU = 778 ft-lb °F = 9/5 °C + 32

1 gal (H2O) ≈ 8 lb   °C = 5/9 (°F - 32)

cP = 1.0 BTU/hr/lb/°F       cp = 1 cal/sec/gm/°C
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Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.01 [1.0 point]
Which ONE of the following (factors) increases due to an increase of moderator temperature of 
a reactor?

a. Rod worth

b. Fast non-leakage probability 

c. Resonance escape probability

d. Thermal non-leakage probability

QUESTION A.02 [1.0 point]
Which ONE of the following is a number of neutrons in the Boron – 10 nucleus (5 B10)?

a. 1

b. 3

c. 4

d. 5

QUESTION   A.03 [1.0 point]
The reactor is critical at 1 kW, which ONE of the following is the MINIMUM reactivity that must   
be added to produce prompt criticality?

a. The added reactivity equals βeff 

b. The added reactivity equals 2 times βeff 

c. The added reactivity equals ρ = $0.05 

d. The added reactivity equals ρ = $0.06 



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.04 [1.0 point]
Thermal Utilization Factor (f) is a ratio of ________.

a. neutrons that reach thermal energy over fast neutrons that start to slow down
  

b. fast neutrons produced by thermal fission over thermal neutrons absorbed in fuel 

c. thermal neutrons absorbed in fuel over thermal neutrons absorbed in fuel and core materials

d. thermal neutrons absorbed in fuel and core materials over neutrons that reach thermal 
energy 

QUESTION   A.05 [1.0 point]
The reactor is shutdown, the decay heat generation will ________ of the pre- shutdown power 
within one hour of reactor shutdown.  

a. equal 90% 

b. increase to 1% 

c. decrease to approximately 1% 

d. increase to approximately 90% 

QUESTION   A.06 [1.0 point]
Which ONE of the following is the PRIMARY reason for having an installed neutron source 
within the reactor core? 

A startup without an installed neutron source:

a. is never achieved because there would be no neutrons available to start up the reactor. 

b. can be compensated by adjusting the compensating voltage on the source range detector.

c. would have no effect to the subcritical multiplication during the startup of an operating 
reactor.

d. could result in a very short period due to the reactor going critical before neutron population 
built up high enough to be read on nuclear instrumentation.



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.07 [1.0 point]
The following reaction is an example of:

 

a. Beta Decay 

b. Alpha Decay 

c. Electron Capture 

d. Gamma Emission

QUESTION   A.08 [1.0 point]
Of all the energy released during the fission event, the LARGEST energy amount appears in the 
form of: 

a. Gamma radiation 

b. Alpha and beta radiation 

c. Kinetic energy of fission fragments 

d. Kinetic energy of prompt and delayed neutrons

QUESTION   A.09 [1.0 point, 0.25 each]
Match the neutrons in Column B with the MOST CORRECT description in Column A. (Answers 
used only ONCE)

Column A Column B

a. ________ are high energy neutrons (>1 MeV). 1.   Delayed neutrons
 
b. ________ are those that occur directly from the 2.   Slow neutrons

fission reaction.
3.   Prompt neutrons

c. ________ are the neutrons having the energy less    
     than 0.625 eV. 4.   Fast neutrons

d. ________ are those that occur indirectly from       
fission through fission fragment daughter decay.



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.10 [1.0 point]
The effective multiplication factor,  Keff can be determined by dividing the number of neutrons 
produced from fission in the third generation by the number of neutrons produced from fission in 
the _______ generation.

a. First

b. Second

c. Third

d. Fourth

QUESTION   A.11 [1.0 point]
The figure below depicts:

a. A Scintillation Counter 

b. A Proportional Counter 

c. A Compensated Ion Chamber 

d. A Uncompensated Ion Chamber



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.12 [1.0 point]
Which ONE of the following changes does not require movement of control rods in order to 
maintain constant reactor power?

a. U-235 burnup

b. Xe-135 buildup

c. N-16 formation

d. Samarium buildup

QUESTION A.13 [1.0 point]
A critical nuclear reactor is operating below the point of adding heat (POAH), what reactivity
effects are associated with reaching the POAH?

a. There are no reactivity effects because the reactor is critical.

b. The increase in fuel temperature will begin to create a positive reactivity effect.

c. The decrease in fuel temperature will begin to create a negative reactivity effect.

d. The increase in fuel temperature will begin to create a negative reactivity effect.

QUESTION   A.14 [1.0 point]
Which ONE of the following statements correctly describes SHUTDOWN MARGIN?
Shutdown margin is ________.

a. the amount of reactivity available above what is required to keep the reactor critical.

b. a measure of excess reactivity available to overcome fission product buildup, fuel burnup, 
and power defect.

c. the negative reactivity inserted by an increase in moderator temperature within the core when 
the reactor is brought from zero to full power.

d. the instantaneous amount of reactivity by which a reactor is subcritical or would be 
subcritical from its present condition assuming all control rods are fully inserted except for 
the single rod with the highest integral worth, which is assumed to be fully withdrawn.



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.15 [1.0 point]
What happens to the mass number and the atomic number of an element, when an element 
undergoes negative beta decay (β-)?

a. The mass number decreases by 4 and the atomic number decreases by 2.

b. The mass number does not change and the atomic number decreases by 2.

c. The mass number increases by 2 and the atomic number increases by 1.

d. The mass number does not change and the atomic number increases by 1.

QUESTION A.16 [1.0 point]
Which ONE of the following is the approximate energy release from each Uranium-235 fission? 

a. 100 MeV
 

b. 200 MeV

c. 300 MeV

d. 400 MeV

QUESTION A.17 [1.0 point]
What happens to delayed neutrons and prompt neutrons after an added positive reactivity into 
the operating reactor?

a. The diffusion time for delayed neutrons is less than that of prompt neutrons.  

b. The fission release time is longer for delayed neutrons than for prompt neutrons. 

c. The slowing down time for delayed neutrons is greater than that of prompt neutrons. 

d. The fission release time for prompt neutrons and delayed neutrons remain unchanged.



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

QUESTION   A.18 [1.0 point]
Of the following moderator materials, ________ is a good moderator because it has a relatively 
low absorption and high scattering cross section and can thermalize neutrons in as few as one 
collision.

a.  Water - H2O 

b.  Deuterium - D2O

c.  Beryllium - Be

d.  Carbon - C

QUESTION A.19 [1.0 point]
Which ONE of the following factors does NOT affect control rod worths? 

a. Core age

b. Adjacent rods 

c. Installed neutron source position

d. Moderator temperature

QUESTION   A.20 [1.0 point]
Which ONE of the following multiplication factors are LEAST affected during short transients of 
reactor operation?

a. Fast Fission and Reproduction factors

b. Thermal Utilization and Resonance Escape Probability factors 

c. Fast Non-Leakage Factor and Thermal Non-Leakage Probability factors

d. Thermal Non Leakage Probability and Resonance Escape Probability factors

(***** END OF CATEGORY A *****)



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION B.01 [1.0 point]
According to UCINRF Nuclear Reactor Facility Emergency Plan, which ONE of the following 
events is classified a Class 2 – Alert? 

a. A confirmed breach of cladding for multiple fuel elements

b. A confirmed fire alarm activated due to small fire in the control room. 

c. A confirmed earthquake with a significant seismic activity felt in the facility.  

d. A confirmed security breach due to an unintended intruder in the reactor facility.

QUESTION   B.02 [1.0 point]
According to UCINRF Technical Specifications, the reactor shall NOT be operated if ONE of 
following experiments exists: 

a. foil experiment with reactivity worth of $1.00.

b. the total reactivity worth of all experiment is $3.00.

c. a sample containing corrosive materials is doubly encapsulated. 

d. a moveable experiment sample has a reactivity worth of $2.00. 

QUESTION   B.03 [1.0 point]
Because a neutron flux will activate isotopes, what is the primary isotope of concern in the  
pneumatic transfer system?

a. Argon-41 

b. Krypton-80 

c. Hydrogen-2 

d. Nitrogen-16 



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.04 [1.0 point] 
According to UCINRF Technical Specifications, how often are the transient rod air systems 
inspected? 

a. Weekly 

b. Monthly 

c. Quarterly 

d. Annually

QUESTION   B.05 [1.0 point] 
According to UCINRF Technical Specifications,  “The reactor shall not be operated unless the 
shutdown margin provided by the control rods is greater than $0.55.”  This is an example of a:

a. safety limit 

b. surveillance requirement

c. limiting safety system setting 

d. limiting condition for operation

QUESTION   B.06 [1.0 point, 0.25 each]
Match each reactor control rod in Column A with the surveillance drop time test in Column B:  
(Note that answers in Column B may be used once or more than once.)

Column A Column B

a. ATR 1.   0.8 second

b. FTR 2.   1.8 seconds

c. SHIM 

d. REG 



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.07 [1.0 point]
According to UCINRF Standard Operating Procedure, which ONE of the following is NOT a 
prerequisite for fuel handling operation? 

a. Licensed senior operator is present and in charge.
 

b. All works are authorized in writing by the reactor supervisor. 

c. Normal and emergency ventilation are placed in the inoperable mode. 

d. A full start-up checklist must have been completed unless breakdowns, or out of service 
equipment, preclude some specific checks.

QUESTION   B.08 [1.0 point]
Which ONE of the following is the 10 CFR 20 definition of Total Effective Dose Equivalent 
(TEDE)?

Total Effective Dose Equivalent (TEDE) is _______.

a. The sum of the external deep dose and the organ dose. 
 

b. The dose that your whole body receives from sources outside the body

c. The dose to a specific organ or tissue resulting from an intake of radioactive material

d. the sum of the effective dose equivalent (for external exposures) and the committed 
effective dose equivalent (for internal exposures)

QUESTION   B.09 [1.0 point]
Which ONE of the following materials shall NOT be irradiated at UCI reactor facility?

a. Silicon 26

b. Magnesium 22

c. Any short half-life material 

d. 50 mg of explosive material



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.10 [1.0 point]
Per UCINRF Technical Specifications, the following records will be retained for the lifetime of 
the reactor facility, EXCEPT: 

a. Experiments performed with the reactor. 

b. Results of off-site environmental monitoring surveys.

c. Radiation exposures for all personnel that were monitored. 

d. Gaseous and liquid radioactive effluents released to the environs.

QUESTION   B.11 [1.0 point]
The CURIE content of a radioactive source is a measure of the:

a. number of radioactive atoms in the source.

b. number of nuclear disintegrations per unit time. 

c. amount of reactivity per unit length in the source. 

d. amount of damage to soft body tissue per unit time.

QUESTION   B.12 [1.0 point]
Per UCINRF Standard Operating Procedures, if the conductivity reading of the reactor pool 
water during the daily start-up procedure is 6 micromhos/cm, which ONE of the following actions 
should the reactor operator take?

a. Continue reactor startup to 0.8 kW power and monitor the CAM. 

b. Continue reactor startup to 1.0 kW power and monitor the RAM. 

c. Do not continue with reactor startup and notify senior reactor operator. 

d. Turn the primary coolant on to create the proper level of flow for monitoring. 



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.13 [1.0 point]
According to UCINRF Technical Specifications, which ONE of the following occurrence reports 
shall be made to the U.S. Nuclear Regulatory Commission Headquarters Operations Center 
within 24 hours?

a. The irradiation samples are changed to foil samples.

b. UCINRF Nuclear Reactor Facility Instruction Manual is changed included a detailed table 
content.

c. A report of the fuel cladding breach due to the fuel temperature of 1100°C exceeded the 
Technical Specifications limit. 

d. A report of the low flow rate occurred in the primary coolant system because there was the 
water pool leaks before reactor operation.

QUESTION   B.14 [1.0 point]
Radiation area monitor (RAM) alarm is activated due to a high radioactive release, the event 
has been confirmed to be EP 1B – Radiation Alarm of Unknown Origin, Emergency Class 2.  
According to UCINRF Standard Operating Procedures, what is the required immediate action to 
be taken by the reactor operator?

a. SCRAM the reactor. 

b. Determine if the experiment involves Uranium, Thorium, or containment that has failed. 

c. Document incident with details that need to be reported to the NRC. 

d. Assist SRO to assess the situation and determine the course of action for the correction of 
the situation.

QUESTION   B.15 [1.0 point] 
Per UCINRF Technical Specifications, how often is the pool water radioactivity measured? 

a. Daily

b. Weekly

c. Monthly

d. Quarterly



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.16 [1.0 point]
The reactor operator is preparing for the reactor power calibration. Which ONE of the following 
prerequisites is NOT required prior to the calibration?

a. Completing a normal start-up. 

b. Removing any non-fixed experiments. 

c. Verifying the shutdown margin is greater than $1.00. 

d. Reducing the reactor pool temperature below 18.5 °C.

QUESTION   B.17 [1.0 point]
According to UCINRF Standard Operating Procedures, Reactor Control Rod Reactivity Worth 
Calibration, for the calibration of the control rod reactivity worth, at least three reactivity worth 
measurements of the 1.5-folding time are made and they should be made before the indicated 
power exceeds: 

a. 1 kW

b.  5 W

c. 15 W

d. 100 W

QUESTION   B.18 [1.0 point]
According to UCINRF Standard Operating Procedures, Classifications, all reactor experiments 
will be divided into two classes: tried and untried, following initial review by the Reactor 
Supervisor (RS). The untried experiments must be signed and submitted by the ________ for 
review and approval.

a. Reactor Operator to the RSC 

b. Reactor Supervisor to the ROC and RSO 

c. Reactor Administrator to the ROC and RSO 

d. Radiation Safety Office to the ROC and RSO 



Category B: Normal/Emergency Operating Procedures and Radiological Controls

QUESTION   B.19 [1.0 point]
You are the assigned Reactor Operator about to startup the reactor when you receive a bomb 
threat phone call, which ONE of the following individuals is the first person that you should  
contact to report the emergency? 

a. UCI Police

b. Facility Director 

c. Reactor Operator

d. Senior Reactor Operator

QUESTION B.20 [1.0 point]
In accordance with UCINRF Technical Specifications, which ONE of the following conditions is 
NOT permitted during reactor operation?

a. A reactor pulse of $3.50. 

b. Fuel temperature is at 230°C. 

c. Operating in pulse mode with the linear power channel inoperable. 

d. Operating in steady state mode with the NVT circuit channel inoperable.  

(***** END OF CATEGORY B *****)



Category C: Facility and Radiation Monitoring Systems

QUESTION   C.01 [1.0 point]
According to UCINRF Technical Specifications, the reactor pool shall be operating with the 
temperature between ________⁰C and _______ ⁰C during the routine steady state operation.

a. 17, 25 

b. 30, 35

c. 35, 45

d. 40, 55

QUESTION   C.02 [1.0 point]
The power range channel include an uncompensated ion chamber (UCIC).  Which ONE of the 
following BEST describes how the uncompensated ion chamber (UCIC) is constructed?

a. The UCIC has only one chamber coated with U-235 for fission reaction.
 

b. The UCIC has only one chamber coated with Boron-10 for (n,a) reaction. 

c. The UCIC has two chambers, one chamber is coated with U-235 for fission reaction and the 
other chamber is coated with Beryllium for (n,a) reaction.  

d. The UCIC has two chambers, one chamber is coated with U-235 for fission reaction and the 
other chamber is coated with Boron-10 for (n,a) reaction. 

QUESTION   C.03 [1.0 point]
Which ONE of the following reactor operations do NOT require the presence of a senior reactor 
operator?

a. Initial start-up and approach to power. 

b. Fuel or control-rod relocations within the core region. 

c. Restart of the reactor following any unplanned or unscheduled shutdown. 

d. Insertion, removal, or relocation of any experiment with a worth greater than $0.75.



Category C: Facility and Radiation Monitoring Systems

QUESTION   C.04 [1.0 point] 
According to UCINRF Technical Specifications, the reactor control rods shall NOT be 
considered operable if the scram time for any control rod is greater than 1 second for ________ 
reactivity insertion.

a. 10%

b. 50%

c. 80%

d. 90%

QUESTION C.05 [1.0 point]
Which ONE of the following does NOT accurately describe the UNICRF TRIGA-LEU fuel? 

a. No burnable poisons. 

b. Maximum 5.5 % by weight, enriched to less than 20% U-235, 

c. The cladding shall be 304 stainless steel, nominally 0.020 inches thick. 

d. Hydrogen to zirconium atom ratio in the zirconium hydride shall be a nominal 1.65 hydrogen 
atoms to 1.0 zirconium atom.

QUESTION   C.06 [1.0 point]
The UCINRF control rod operations consist of an adjustable transient rod with a 15 inches 
section of ________ to absorb fission product gases.

a. Hafnium 

b. Cadmium and boron 

c. Borated stainless steel 

d. Graphite impregnated with boron carbide 



Category C: Facility and Radiation Monitoring Systems

QUESTION   C.07 [1.0 point]
According to UCINRF Technical Specifications, the reactor must be capable of being made 
subcritical by a SHUTDOWN MARGIN value is greater than ________ under reference core 
condition and is determined ________.

a. $0.25; Weekly. 

b. $0.25; Monthly.

c. $0.50; Biennially.

d. $0.55; at each day’s startup

QUESTION   C.08 [1.0 point]
On a loss of normal electrical power, which ONE of the following systems is NOT supplied by  an 
emergency diesel generator?

a. RAM monitoring system

b. CAM monitoring system

c. Primary cooling pump system

d. The security monitoring and alarm system

QUESTION   C.09 [1.0 point]
The UCINRF reactor core consists of a cylindrical lattice of the fuel elements, control rods and 
an installed ________ neutron source.

a. Americium – Lithium, AmLi

b. Americium – Beryllium, AmBe

c. Antimony – Beryllium, AmSb

d. Plutonium – Beryllium, PuBe



Category C: Facility and Radiation Monitoring Systems

QUESTION   C.10 [1.0 point]
Per UCINRF Standard Operating Procedures, Pool Water Purification System, which ONE of 
the following is the methodology to maintain reactor UCINRF pool water purity?

a. Pumping pool water through a 50 micron filter. 

b. Pool water is circulated by a pump and through a heat exchanger. 

c. Pumping pool water through a 25 micron filter and one of two mixed ion exchange resin 
beds.

d. Pool water is circulated by a pump and go through conductivity sensors and a 100 micron 
filter.

QUESTION   C.11 [1.0 point] 
The water in the primary cooling systems return line to the reactor pool enters the pool through 
a diffuser that induces a helical flow pattern in the reactor pool. Which ONE of the following 
statements is the PRIMARY purpose for this design?

a. To increase the heat transfer rate due to increased convective flow.  

b. To increase the transport time for oxygen-16 to reach the surface of the pool. 

c. To decrease the activation rate of oxygen-16 to nitrogen-16 due to a decrease in time within 
the core. 

d. To break up the buoyant water column and significantly delaying the transport of radioactive 
N-16 to the top of the pool surface.

QUESTION   C.12 [1.0 point] 
If a presence of ________ is found in the reactor pool, it indicates the potential of a fuel 
cladding failure. 

a. Argon - 41 

b. Iodine - 131

c. Nitrogen - 16

d. Carbon monoxide - 60



Category C: Facility and Radiation Monitoring Systems

QUESTION   C.13 [1.0 point]
According to UCINRF Technical Specifications, which ONE of the following interlocks must be 
available in the pulse mode operation?

a. Interlock: REG, SHIM, ATR Control Rod Drives.  
Function: To prevent simultaneous withdrawal of more than one rod.

b. Interlock: ATR Cylinder Drive.  
Function: To prevent application of air to adjustable transient rod unless cylinder is fully 
down.

c. Interlock: Wide Range Linear Power Channel. 
Function: To prevent ATR or FTR withdrawal unless power level ≤ 1 kilowatt. 

d. Interlock: REG, SHIM, ATR Control Rod Drives.  
Function: To prevent application of air to fast transient rod when all other rods are not fully 
inserted. 

QUESTION   C.14 [1.0 point] 
In the event of high radioactive gas release, the emergency purge system is activated.  The 
primary purpose of the emergency purge system is to:

a. prevent the impure air getting into the containment building.

b. maintain air circulation in the containment building lowering heat distribution.

c. limit radiological release to the environment and also provide personnel sufficient time to 
evacuate. 

d. ensure that the reactor operator has time to check the containment ventilation system is 
working correctly.

QUESTION C.15 [1.0 point]
Which ONE of the following correctly describes the operation of a Thermocouple?

a. A junction of two dissimilar metals, generating a potential (voltage) proportional to 
temperature changes.   

b. A liquid filled container which expands and contracts proportional to temperature changes, 
one part of which is connected to a lever.   

c. A precision wound resistor, placed in a Wheatstone bridge, the resistance of the resistor 
varies proportionally to temperature changes.    

d. A bi-metallic strip which winds/unwinds due to different thermal expansion constants for the 
two metals, one end is fixed and the other moves a lever proportional to the temperature 
change.



Category C: Facility and Radiation Monitoring Systems

QUESTION C.16 [1.0 point]
The figure below depicts:

a. A Fission Chamber.

b. A Gamma Ion Chamber.

c. A Compensated Ion Chamber.

d. An Uncompensated Ion Chamber.

QUESTION C.17 [1.0 point]
The reactor is subcritical with the following conditions: 

Reactor is in the Steady State Mode
The REG rod and drives are "UP" 
The SHIM rod is partially withdrawn

If you apply air fire button to fast transient rod system, the reactor will:

a. scram 

b. Inhibit (interlock)

c. increase to critical 

d. the reactor changes to Pulse Mode



Category C: Facility and Radiation Monitoring Systems

QUESTION C.18 [1.0 point]
According to UCINRF SAR, to prevent accidentally siphoning of primary water on a failure of the 
primary piping and complete loss of the water in the reactor pool, ________.

a. a signal is activated from a float switch shuts off the primary pump  

b. a signal is activated from a float switch to shuts a valve in the pump suction line  

c. level in the pool drops below the Net Positive Suction Head pressure minimum required to 
operate the pump  

d. All components of the water piping on cooling system and purification system pool outlets 
systems are situated above pool water level

QUESTION C.19 [1.0 point]
Which ONE of the following is the correct source to be used for the calibration of the area 
radiation monitoring system?

a. Cobalt - 60 or Cesium -137 

b. Phosphorus -10 or Carbon -14 

c. Chlorine - 36 or Strontium - 90 

d. Cesium - 131 or Neodymium - 140  

QUESTION C.20 [1.0 point]
The heat generated within the fuel during operation of the reactor is transferred to the
pool water and cooled by:

a. Natural convection. 

b. Secondary water system. 

c. Make up water added to the pool.
  
d. Forced cooling of the primary pump. 
  

(***** END OF CATEGORY C *****)
((******** END OF EXAMINATION ********))



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

A.01 
Answer: a
Reference: Burn, Introduction to Nuclear Reactor Operations, Section 3.3.2, page 3-18.

A.02
Answer: d
Reference: Chart of the Nuclides

Nuclides and Isotopes
N = A – Z 10-5 = 5

A.03
Answer: a
Reference: Burn, R., Introduction to Nuclear Reactor Operations, Section 4.2, page 4-4

A.04
Answer: c
Reference: Burn, R., Introduction to Nuclear Reactor Operations, Section 3.3.1, page 3-16.

A.05
Answer: c
Reference: DOE Handbook, Nuclear Physics and Reactor Theory, NP-04, page 34

A.06
Answer: d
Reference: DOE Handbook, Nuclear Physics and Reactor Theory, NP-02, page 3.

A.07
Answer: a
Reference: DOE Fundamentals Handbook, NP-01, page 24

A.08
Answer: c
Reference: Burn, R., Introduction of Nuclear Reactor Operations, Section 2.4.4, page 2-26

A.09
Answer: a: 4, b: 3, c: 2, d: 1
Reference: Burn, R., Introduction to Nuclear Reactor Operations, Section 3.4, page 3-32.

A.10
Answer: b
Reference: Burn, R., Introduction to Nuclear Reactor Operations,  Section 3.3.1, page 3-16

A.11
Answer: a
Reference: DOE Fundamentals Handbook Instrumentation and Control Module 6 Radiation 

Detectors, page 36

A.12
Answer: c
Reference: Burn, R., Introduction to Nuclear Reactor Operations,  Section 7.7.4, page 7-17



Category A:  Reactor Theory, Thermodynamics, and Facility Operating Characteristics

A.13
Answer: d
Reference: DOE Handbook, Nuclear Physics and Reactor Theory, NP-04, page 29.

A.14 
Answer: d 
Reference: DOE Handbook, Nuclear Physics and Reactor Theory, NP-04, page 34.

A.15
Answer: d
Reference: DOE Handbook, Nuclear Physics and Reactor Theory, NP-01, page 24.

A.16 
Answer: b
Reference: Burn, Introduction to Nuclear Reactor Operations, Section 3. 2. 1, page 3-4.

A.17 
Answer: b
Reference: Burn, Introduction to Nuclear Reactor Operations, Section 4.4, page. 4-8.

A.18 
Answer: a
Reference: Burn, Introduction to Nuclear Reactor Operations, Section 2.8.6, page 2-62 

A.19
Answer: c
Reference: Burn, R., Introduction of Nuclear Reactor Operations, Section 7.7.12 (b), page 7-

19

A.20
Answer: a
Reference: Burn, R., Introduction of Nuclear Reactor Operations, Section 3.3.1, page 3-18

(***** END OF CATEGORY A *****)



Category B: Normal/Emergency Operating Procedures and Radiological Controls 

B.01
Answer: a
Reference: UCINRF Nuclear Reactor Facility Emergency Plan, Section 5.2, Class 2 - Alerts, 

page 21.

B.02
Answer: d 
Reference: UCINRF Technical Specifications Section 3.8, page 17. 

B.03
Answer: a
Reference: UCINRF SAR Section 6.3.2.2, page 6-4

B.04
Answer: d 
Reference: UCINRF Technical Specifications, Section 4.2.d, page 22.

B.05
Answer: d
Reference: UCINRF Technical Specification, Section 3.1.2, page 6

B.06
Answer: a: 1, b: 2, c: 1, d: 1
Reference: UCINRF Standard Operating Procedures, Section 4.4.1, page 4-12.

B.07
Answer: c
Reference: UCINRF Standard Operating Procedures, Section 4.5.1, page 4-15

B.08
Answer: d
Reference: 10 CFR 20.1003, Definitions

B.9
Answer: d 
Reference: UCINRF Technical Specifications, Section 3.8.2

B.10
Answer: a
Reference: UCINRF Technical Specifications, Section 6.8.1, page 39. 

B.11
Answer: b
Reference: Standard Health Physics Definition 

B.12
Answer: c
Reference: UCINRF Standard Operating Procedures, Section 4.7.4, page 4-25.

B.13
Answer: c
Reference: UCINRF Technical Specifications, Section 6.6.1, page 36.



Category B: Normal/Emergency Operating Procedures and Radiological Controls 

B.14
Answer: a 
Reference: UCINRF Standard Operating Procedures, Section 6, page 9.

B.15
Answer: d
Reference: UCINRF Technical Specifications, Section 4.3 , page 23.

B.16
Answer: c
Reference: UCINRF SOP, Section 4.3.1, page 4-11

B.17
Answer: a
Reference: UCINRF Standard Operating Procedures, Section 4.4.2b

B.18
Answer: b
Reference: UCINRF Standard Operating Procedures, Classifications, Section 2, page 2-1.

B.19
Answer: a
Reference: UCINRF Nuclear Reactor Facility Emergency Plan, Section 7.1.1, page 23

B.20
Answer: a
Reference: UCINRF Technical Specifications, Section 3.8.1, page 17-18.

(***** END OF CATEGORY B *****)



C.01
Answer: a
Reference: UCINRF Technical Specifications, Section 3.3.2, page 13.

C.02
Answer: b
Reference: UCINRF SAR Section 7.2.6, page 7-5

DOE Fundamentals Handbook Instrumentation and Control Module 6 Radiation 
Detectors, page 52

C.03
Answer: d
Reference: UCINRF Standard Operating Procedures, Section 3, page 3.

C.04
Answer: d
Reference: UCINRF Technical Specifications, Section 3.2, page 9.

C.05
Answer: b 
Reference: UCINRF Technical Specifications 5.3.3, page 28. 

C.06
Answer: d
Reference: UCINRF SAR, Section 4.3.1, page 4-8.

C.07
Answer: d
Reference: UCINRF Technical Specifications, Section 3.1.1 page 6 and Section 4.1 (c) page 

21.

C.08
Answer: c
Reference: UCINRF SAR, Section 1.10, page 1.11.

C.09
Answer: b, Americium-Beryllium
Reference: UCINRF SAR, Section 4.4.4, page 4-19

C.10
Answer: c
Reference: UCINRF Standard Operating Procedures, Pool Water Purification System, 

Section 4.7.4, page 4-25.

C.11
Answer: d
Reference: UCINRF SAR Section 3.1.1.1, page 3-1



C.12
Answer: b
Reference: UCI Instruction Manual 2nd Edition, Revision 2, page 223

C.13
Answer: c
Reference: UCINRF Technical Specifications, Section 3.2.3, page 11.

C.14
Answer: c
Reference: UCINRF Technical Specification, Section 3.5.2, page 5-12.

C.15
Answer: a
Reference: UCI Instruction Manual 2nd Edition, Revision 2, page 223

C.16
Answer: c
Reference: UCI Instruction Manual 2nd Edition, Revision 2,, page 159

C.17
Answer: b
Reference: UCINRF Technical Specifications, Section 3.2.3, page 11.

interlock: prevent application of air to fast transient rod when all other rods are 
not fully inserted

C.18
Answer: d
Reference: UCINRF SAR, Section 13.4.1, page 13-15

C.19
Answer: a
Reference: UCINRF Standard Operating Procedures, Section 5.5.1, page 5-9

C.20
Answer: a
Reference: UCINRF SAR, Section 4, page 4-5.

 (***** END OF CATEGORY C *****)
((********END OF EXAMINATION ********))


