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V. S. NUCLEAR REGULATORY COMMISSION

OPERATOR LICENSING INITIAL EXAMINATION REPORT

REPORT NO.: 50-288/0L-96-02

FACILITY DOCKET 'A0. : 50-288

FACILITY LICENSE NO.: R-112

FACILITY: Reed College

EXAMINATION DATES: April 29 - May 1, 1996
i

EXAMINER: Patric,k Isaac, Chief Examiner I

SUBMITTED BY: M Mz/ . %<- 6t 96
7- ; i

Patr;ick Isaac,' Chief Examiner Date
;

l

SUMMARY:

During the week of April 29, 1995, the NRC administered Operator Licensing Examinations to
seven Reactor Operator (RO) and one Senior Reactor Operator Upgrade (SROU). An additional ;
Reactor Operator was administered a retake of section B of the written examination. '

'One R0 candidate failed section A of the written examination, one R0 candidate failed section
B of the written examination, and one R0 candidate failed section C of the written-
examination. The SROU candidate failed the examinations. All other license candidates passed
the examinations. '
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REPORT DETAILS

1. Examiners:

Patrick Isaac, Chief Examiner i

2. Results:

R0 PASS / FAIL SR0 PASS / FAIL TOTAL PASS / FAIL
Written 5/3 N/A 5/3
Operating Tests 8/0 0/1 8/1
Overall 5/3 0/1 5/4

1

3. Exit Meeting:

Patrick Isaac, NRC, Chief Examiner
Steven Frantz, Reed College, Facility Director

The facility examination comments were discussed as noted in Enclosure 2.
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NRC RESOLUTIONS - WRITTEN EXAMINATION l

QUESTION (A.5)

Which ONE of the following describes how the effective delayed neutron fraction
varies over core life?

|
|

238a. Decreases due to the burnup of U j
|

| b. Increases due to the burnup of U |
238

239c. Dareases due to the buildup of Pu
.

239d. Increases due to the buildup of Pu

ANSWER: c

Facility Comment:

Please consider deleting this question. |
This question does not apply very well to RRF. During our 28 years of operation we i

have generated only 2.5 grams of Pu, so the effect on beta-eff is negligible. We do
not cover the effect of core age on beff in our training.

Ref: RRF Training Manual; Material Balance Report 9/95.

NRC Resolution:

Comment Accepted. This question will be deleted from the examination.
,

QUESTI0M (A.8)
'

Which one of the following is the main source of heat in the reactor after shutdown?
4

a. Decay of fission products
,

b. Fission due to delayed neutrons
<

c. Spontaneous fission within the core

d. Decay of radioactive structural material

ANSWER: a

Facility Comment:

Please accept answers a or b. ENCLOSURE 2
,
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It is not immediately apparent whether the correct answer is a er b.
Immediately after the shutdown the delayed neutrons are still producing a good deal
of power - this may exceed 6% after the prompt drop. Please change the question to
read something along the lines of "5 minutes after shutdown".

Ref: RRF Training Manual.

NRC Resolution:

Comment accepted. The answer key will be modified to accept both a and b as
correct.

QUESTION (A.12)

How much (by what factor) would power increase in one second in a prompt critical
reactor?

2a. 1.00 x 10
5b. 1.00 x 10
24c. 7.55 x 10

d. 6.33 x 10" I
!

ANSWER: d

Facility Comment:

Please consider deleting this question.

This is a very unusual question for us. We do not teach the students how to
calculate the prompt period. There is an example in the Training Manual, but the
actual calculation is never performed. This is not anything we would every expect
the operator to do.

Ref: RRF Training Manual.

NRC Resolution:

Comment not accepted. This question tests the concept of a reactor critical on
prompt neutrons alone when p - Beff. This concept is clearly explained in the RRF
Training Manual Sect. 9.4 (Reactor Kinetics for a Prompt Neutron Reactor). The same
equation used for all power level changes can be applied to solve this problem.

I

!
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OVESTION (A.17)

The cladding on the fuel elements in use in the REED reactor is:
,

a. aluminum only

b. stainless steel only
' c. aluminum, stainless steel, and inconel

d. aluminum and stainless steel

ANSWER: a

j Facility Comment:

There is an error in the answer key. The answer is d..

The SAR says only aluminum, but we have subsequently added stainless steel fuel.
Answer d is correct.

Ref: SAR, RRF Training Manual.

J NRC Resolution:

The staff understands that due to changes to the facility, changes that are not
reflected in the SAR, the correct answer to this question is "d".

The answer key will be modified to accept only choice "d" as correct.

QUESTION (8.5)

A 4 inch thickness of steel reduces a gannia radiation dose rate from 60 mres/hr to 6
mrem /hr. What is the dose rate if an additional 1 inch thickness of steel is added?

a. 0.56 mres/hr

b. 1.50 mres/hr

c. 2.62 mres/hr

d. 3.37 mres/hr

ANSWER: d

Facility Comment:

Please consider deleting this question.
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This is a very unusual question for us. The students do not perform this type of
calculation. There is an example in the Training Manual, but the actual calculation
is not normally done. This is not anything we would ever expect the operator to do.

Ref: RRF Training Manual.

NRC Resolution:

'Comment accepted. This question will be deleted from the examination.

QUESTION (B.7)

Which one of the following requires the notification of " Unusual Event"?

a. A reactor operator received a localized dose of 27 rems to his feet.

b. The reactor operator initiated a manual reactor scram when he felt a tremor
that was caused by an unexpected earthquake.

c. A radical group of students is marching toward the Reactor Facility.

d. The reactor operator notices a pool level increase of greater than two inches
in five minutes.

ANSWER: d

Facility Comment:

Answer c comes uncomfortably close to qualifying as a correct answer since the
protesting students are approaching the facility. The "Non-Reactor Safety
Related Event " specifies a civil disturbance that is NOT at the facility.
Please consider rephrasing the question in the future.

Ref: RRF Emergency Plan.

NRC Resolution:

Comment accepted. No modification to the answer key is needed.

QUESTION (B.14)

Which one of the following is a definition for " Emergency Planning Zone" (EPZ)?

a. The geographical area that is beyond the site boundary where the Reactor
Director has direct authority over all activities.

b. The Psychology building located on the REED College Campus.

The area which includes the Psychology building and extends 250 feet in everyc.
direction from the center of the reactor.
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d. The area beyond the site boundary at which Protective Action Guide (PAG) could
be exceeded.

ANSWER: d

Facility Comment:

Please consider deleting this question.

Answer c: "The area beyond the site boundary at which the Protective Action
Guide (PAG) could be exceeded" is consistent with the definition section of the
Emergency Plan: " Area for which offsite emergency planning is performed to assure
that prompt and effective actions can be taken to protect the public in the event of

|an accident. The EPZ size depends on the distance beyond the site boundary at which
the Protective Action Guide (PAG) could be exceeded." |

However, practically speaking it is not correct. Section 6 of the Emergency
Plan, states: "The operations boundary for the RRF Reactor (defined as the reactor I

bay or reactor containment area) is established as the Emergency
Planning Zone (EPZ) for the RRF". Note that this is NOT beyond the site boundary.
None of the answers is consistent with both sections of the Emergency
Plan.

Ref: RRF Emergency Plan.

NRC Resolution:

Comment accepted. The staff understands that due to two inconsistent definitions
for EPZ given in the Emergency Plan, the answer to this question is not totally
correct. Question B.14 will be deleted from the examination. |

QUESTION (B.16)
!

Which one of the following radioactive gases poses the most significant hazard
within the reactor room during normal operations?

a. Nitrogen-16

b. Tritium

c. Xenon-135

d. Argon-41

ANSWER: a
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Facility Comment:

Please accept answer a or d.

'We emit both gases and we do not know which of the two is the largest. Because of
the primary water system design, I suspect that argon is a larger part of the dose.

Ref: RRF Mechanical Maintenance Manual.

NRC Resolution:
|

ThisquestionwasaskedduringanexaminationconductedatREEDCollegginAugust
1992. The facility then argued that the correct answer is N. In
order to not penalize the candidates for an apparent confusion, the j
staf f agrees to accept both answers " a" and " d" as correct. i

l

I

l
i

i

J
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U. S. NUCLEAR REGULATORY COMMISSION

NON-POWER INITIAL REACTOR LICENSE EXAMINATION

FACILITY: REED College

REACTOR TYPE: TRIGA

DATE ADMINISTERED: 1996/04/22

REGION: IV

CANDIDATE:

INSTRUCTIONS TO CANDIDATE:

Answers are to be written on the answer sheet provided. Attach the answer
sheets to the examination. Points for each question are indicated in paren-
theses for each question. A 70% overall is required to pass the examination.
Examinations will be picked up three (3) hours after the examination starts.

% 0F
!

CATEGORY % OF CANDIDATE'S CATEGORY
VALUE TOTAL SCORE VALUE CATEGORY

19.00 33.9 A. REACTOR THE0RY, THERMODYNAMICS

AND FACILITY OPERATING
CHARACTERISTICS

18.00 32.1 B. NORMAL AND EMERGENCY OPERATING

PROCEDURES AND RADIOLOGICAL

CONTROLS

19.00 33.9 C. PLANT AND RADIATION MONITORING
SYSTEMS

56.00 % TOTALS

FINAL GRADE

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

Candidate's Signature

ENCLOSURE 3
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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 l

contacts with anyone outside the examination room to avoid even the appearance or possibility of l
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. |

l

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.

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

13. When you have completed and turned in you examination, leave the examination area. If you are
observed in this area while the examination is still in progress, your license may be denied or revoked.
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Section A R Theory. Thermo & Fac. Operatina Characteristics Page 4 j

QUESTION (A.1) [1.0]

Given the following core data:
|

Safety Rod Worth 2.75% oK/K
iShim Rod Worth 2.84% oK/K
'

Regulating Rod Worth 1.05% oK/K ;

With all rods in, cold, Xe free, the count rate is 1000 cpm and the reactivity is -$5.36.
What final count rate would you expect to see if the safety rod was completely withdrawn?

a. 344 cpm

b. 1726 cpm

c. 2488 cpm
,

d. 3656 cpm

QUESTION (A.2) [1.0]

With the reactor on a constant period, which transient requires the LONGEST time to occur?

A reas.or power change of:

a. 5% of rated power - going from 1% to 6% power of rated power

b. 10% of rated power - going from 10% to 20% power of rated power

c. 15% of rated power - going from 20% to 35% power of rated power

d. 20% of rated power - going from 40% to 60% power of rated power

QUESTION (A.3) [1.0]

The time required to increase power from 100 watts to 250 Kwatts on a 5 second period is
about:

a. 40 seconds

b. 90 seconds

c. 200 seconds

d. 360 seconds

_



.

.
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QUESTION (A.4) [1.0]

Which ONE of the following statements is a characteristic of subcritical multiplication?

a. The number of neutrons gained per generation doubles for each suceeding generation,

b. A constant neutron population is achieved when the total number of neutrons produced
in one generation is equal to the number of source neutrons in the next generation,

c. For equal reactivity additions, it takes less time for the equilibrium subcritical
neutron population level to be reached as Keff approaches one.

d. Doubling the indicated count rate will reduce the margin to criticality by
approximately one half.

QUESTION (A.5) [1.0] ,)c/c [ec/

Which ONE of the following escribes how the effective delayed neutron fraction varies
over core life?

a. Decreases due t the burnup of U saz

238b. Increases to the burnup of U

Decrea/
:

239ses due to the buildup of Pu| c.
/ 239d. ncreases due to the buildup of Pu

:

QUESTION (A.6) [1.0]

f An initial count rate of 100 is doubled five times during startup.
4 Assuming an initial K,,,=0.950, what is the new K,,,7

a. 0.957'

b. 0.979'

c. 0.988

d. 0.998
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Section A R Theory. Thermo & Fac. Operatina Characteristics Page 6

QUESTION (A.7) [1.0)
|Given a source strength of 100 neutrons per second (N/sec) and a multiplication factor of

0.8, the expected neutron count rate would be:

a. 125 N/sec

b. 250 N/sec

c. 400 N/sec

d. 500 N/sec

!

QUESTION (A.8) [1.0]

Which one of the following is the main source of heat in the reactor after shutdown?

a. Decay of fission products

b. Fission due to delayed neutrons

c. Spontaneous fission within the core

d. Decay of radioactive structural material

QUESTION (A.9) [1,0]

Which _one of the following statements- describes the effect of an increase in fuel
temperature in a TRIGA fuel element,

a. The probability that a thermal neutron will lose energy in a collision with an
excited state hydrogen atom in UZrH, increases,

b. The probability that a neutron will escape from the element before being captured in
the fuel meat increases.

c. A shift in the thermal neutron spectrum, towards lower energies, occurs in the fuel
element.

d. The mean free path for fast neutrons in the fuel element in decreased.
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QUESTION (A.10) [1.0]

Which one of the following could result from an attempt to start up the reactor with N0
installed neutron source?

a. The reactor could not be started up because there would be no source of neutrons to
start the chain reaction.

b. It is possible that reactor power would not be indicated on the nuclear
instrumentation until an incident fission reaction resulted in a very short period,

c. Subcritical multiplication would result in a stable count rate on the nuclear
instrumentation even though power was increasing.

d. Startup of the reactor would require increasing the voltage on the source range
detectors to establish a count rate from photoneutrons.

QUESTION (A.ll) [1.0]

The purpose of the beryllium in the neutron startup source is the following:
241 245a. to convert the installed Am to Am

241b. to moderate the neutrons produced by Am

241
to convert to neutrons theg emitted spontaneously by Amc.

241 237d. to enhance the conversion of Am to Np

QUESTION (A.12) [1.0]

How much (by what factor) would power increase in one second in a prompt critical reactor?
2a. 1.00 x 10
5b. 1.00 x 10
24c. 7.55 x 10

d. 6.33 x 10"

!

.
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QUESTION (A.13) [1.0],

What thickness of concrete is needed to reduce the intensity of a narrow 500 kev photon,

beam to one-fourth its value (in up/g and the density of concrete is 2.35 g/cm ?its of cm), given that the mass attenuatiog coefficient
i

for concrete 9 500 kev is 0.089 cm

a. 8.135 cm
4

b 6.628 cm
.

! c. 4.864 cm

d. 2.357 cm

1

QUESTION (A.14) [1.0]
'

While doing a two hour operation, the pool temperature increases 3*C. Which one of the
following most closely represents the reactor power?4

(Assume a tank constant of 103.5 KW/(*C/Hr)),

: a. 17 KW

:

b. 34 KW

c. 155 KW
.,

! d. 310 KW

i

i

QUESTION (A.15) [1.0]

Which one of the following is the MAXIMUM amount of reactivity that can be promptly
:

inserted into the reactor WITHOUT causing the reactor to go " Prompt Critical"?!

a. 0.10 dollars

b. 0.50 dollars

c. 1.00 dollars'

d. 1.90 dollars

!
:
i

4

:
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|

QUESTION (A.16) [1.0)
'In an operating TRIGA reactor, the effect of the Xenon poison is different from that due

to samarium because:
;

a. The xenon poison will begin to decay 12 to 14 hours after reactor shutdown, whereas
the effects of samarium poison will remain indefinetely after shutdown.

b. The magnitude of the xenon poison effect is usually much smaller than that for
samarium.

c. While both poisons decay with their respective half lives after shutdown, the
samarium poison decays with a shorter half life.

,

d. While both poisons decay after shutdown, the samarium decays with a much longer half
life.

QUESTION (A.17) [1.0]

The cladding on the fuel elements in use in the REED reactor is:

a. aluminum only

b. stainless steel only |

c. aluminum, stainless steel, and inconel |

d. aluminum and stainless steel |

|

QUESTION (A.18) [1.0] ;

The reactor is operating at 100 KW. The reactor operator withdraws the Regulating Rod
adding $0.25 of reactivity and allowing power to increase. The operator then inserts the
same rod to its original position, decreasing power.

In comparison to the rod withdrawal, the rod insertion will result in:

a. a longer period due to long lived delayed neutron precursors.

b. a shorter period due to long lived delayed neutron precursors.

c. the same period due to equal amounts of reactivity being added,

d. the same period due to equal reactivity rates from the rod.
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QUESTION (A.19) [1.0]

A reactor is subcritical with a shutdown margin of 0.0526 delta k/k. The addition of a
reactor experiment increases the indicated count rate from 10 cps to 20 cps.

Which ONE of the following is the new Keff of the reactor?

a. .53

b. .90

c. .975

d. 1.02

QUESTION (A.20) [1.0)

Following a scram, the value of the stable reactor period is:

a. approximately -50 seconds, because the rate of negative reactivity insertion rapidly
approaches zero.

b. approximately -10 seconds, as determined by the rate of decay of the shortest lived
delayed neutron precursors.

c. approximately -80 seconds, as determined by the rate of decay of the longest lived
delayed neutron precursors.

d. infinity, since neutron production has been terminated.

(*** End of Section A ***)
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QUESTION (8.1) [1.0) '

.

A room contains a source which, when exposed, results in a general area dose rate of 175
millirem per hour. This source is scheduled to be exposed continuously for 35 days.
Select an acceptable method for controlling radiation exposure from the source within this

; room.

j a. Post the area with the words " Danger-Radiation Area".

b. Equip the room with a device to visually display the current dose rate within the
room.

; c. Equip the room with a motion detector that will alarm in the chemistry i,uilding.

d. Lock the room to prevent inadvertent entry into the room.,

:

!
QUESTION (B.2) [1.0]

A small radioactive source is to be stored in the reactor building. The source is,

estimated to contain 2 curies and emit a 1.33 Mev gamma. Assuming no shielding was to be
j used, a Radiation Area barrier would have to be erected from the source at a distance of

approximately:
;

i a. 6 inches

I b. 21 inches

c. 21 feet;

d. 57 feet,

4

j

! QUESTION (B.3) [1.0)

Which one of the following is true about gammas when compared to alphas and betas ?

a. Highest ionization potential

b. Least penetrating

c. For the same curie content, poses the greatest hazard when taken internally

d. Poses the greatest whole body concern
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QUESTION (B.4) [1.0]

| Based on 10CFR55, which one of the following is the MINIMUM requirement that must be met
i to retain an " active" license?
1

| a. Must perform license duties at least 4 hours per calendar quarter.
|
1

b. Must perform license duties a minimum of 8 hours per month. j
1

c. Must perform license duties a minimum of 5 eight-hour shifts per calendar quarter.
'

| d. Must perform license duties at least 40 hours per calendar year. '

i

QUESTION (B.5) [1.0] he-[k/
A 4 inch thickness of stpel reduces a gamma radiation dose rate from 60 mrem /hr to 6
mrem /hr. What is the dye rate if an additional 1 inch thickness of steel is added?

0.56 mrem /hrya.

b. 1.50 mrep/hr

c. 2.62 m/hr
/

d. )(37 mrem /hr

QUESTION (B.6) [1.0]

Operator "A" works a standard forty (40) hour work week. His duties require him to work
in a radiation area for (4) hours a day. The dose rate in the area is 10 mR/ hour. Which
one of the following is the MAXIMUM number of days Operator "A" may perform his duties
without exceeding 10CFR20 limits?

a. 12 days

b. 25 days

c. 31 days

d. 125 days

|

|
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!

QUESTION (B.7) -[1.0]

'Which one of the following requires the notification of " Unusual Event"?

a. A reactor operator received a localized dose of 27 rems to his feet.

b. The reactor operator initiated a manual reactor scram when he felt a tremor that was
.

'

caused by an unexpected earthquake.

c. A radical group of students is marching toward the. Reactor Facility.

d. The reactor operator notices a pool level increase of greater than two inches in
five minutes.

QUESTION (B.8) [1.0)

A system or component is defined as " operable" by Technical Specifications if:

a. 'a channel check has been performed.

b. it is capable of performing its intended function.

c. it has no outstanding testing requirements.

d. a functional test has been performed.

QUESTION (B.9) [1.0)

Which ONE of the following statements is TRUE7

a. For the purpose of testing the safety circuits, the reactor may be operated at 115% ,

of full power. !

b. The total reactivity worth of in-core experiments shall not exceed $1.35.

c. 20% of all the fuel elements of the core shall be inspected yearly.

d. Experiment materials which could off-gas or produce aerosols shall not be irradiated
in the reactor. j

|
:
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QUESTION (B.10) [1.0]

Where is the spare key for the main circuit breaker located?

a. The desk in the control room

b. The Assistant Facility Director's desk in Room 102 of the chemistry building.

c. The Facility Director's desk in Room 102 of the chemistry building.

d.- The Emergency Grab Bag.
.

QUESTION (8.11) [1.0]

While performing S0P 01, The Start-up Checklist, the operator places the Count Rate
Channel switch to one of the calibrate positions and attempts to raise a control rod. The
Source light illuminates and rod motion is noted to occur. Which one of the following
describes what was just observed?

The operator checked the:

a. Source Interlock is inoperable.

b. Source Interlock is operable.

c. Rod Raising Interlock is inoperable.

d. Rod Raising Interlock is operable.

QUESTION (B.12) [1.0)

Given the following data, which one of the following is the minimum Shutdown Margin per
the Technical Specifications?

Control Rod Worth

Shim $4.17
Reg $1.65
Safety $4.15

[p_rg Excess $3.00r

a. $12.97

b. $6.97

c. $2.80

d. $1.15
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1

QUESTION (B.13) [1.0]
i

- You are the R0 during a reactor startup. You verify that the core excess is $3.15. Which
of the following statements correctly lists your subsequent actions?

! a. Lower the Safety and Shim rods until equilibrium is reached. Calculate the shutdown
margin.'-

i

b. Shutdown the reactor. Notify the Reactor Supervisor.
.

c. Record the critical rod positions after establishing equilibrium conditions.
Complete the remainder of the Purpose Stamp.

| d. Shutdown the reactor. Notify the NRC at (301)816-5100.
4

|
,

QUESTION (B.14) [1.0] hgh &[
Which one of the following i a definition for " Emergency Planning Zone" (EPZ)?

j a. The geographical ar a that is beyond the site boundary where the Reactor Director
has direct authorf y over all activities.

b. The Psychology uilding located on the REED College Campus.
.

; c. The area whi includes the Psychology building and extends 250 feet in every
; direction fr m the center of the reactor.
.

! d. The area eyond the site boundary at which Protective Action Guide (PAG) could be
4

exceeded

i
I

; QUESTION (B.15) [1.0]

The REED TRIGA reactor has been shutdown due to a fuel element leak. Which one of the,

following radioactive gases poses the most significant hazard during the search for the
,

i.
leaking fuel element?

[ a. Nitrogen

b. Tritium

! c. Xenon

d. Argon

.
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QUESTION (B.16) [1.0]

Which one of the following radioactive gases posas the most significant hazard within the
reactor room during normal operations?

a. Nitrogen-16

b. Tr' tium

c. Xenon-135

d. Argon-41

QUESTION (8.17) [1.0]

Whose approval is necessary before radioactive material can be transferred to personnel of
another department?

a. The Senior Reactor Operator on duty.

b. The Reactor Supervisor.

c. The Reactor Operator.

d. The Director.

QUESTION (8.18) [1.0)

Match the radiation detectors in column "A" with it's typical use from column "B".
[0.33 each]

a. CD V - 715 model IB (Ion Chamber) 1. Neutron surveys

b. Eberline Model R0-2 (Ion Chamber) 2. Frisk for personnel contamination

c. Eberline E-140 (Geiger Counter) 3. Routine 8 - y survey (Daily)

4. Emergency 8 - y survey (High
Range)
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|

QUESTION (B.19) [1.0]

While conducting a tour of a radiation area, your pocket dosimeter goes off-scale after
being dropped. Which one of the following actions do you take?

-a. Stay where you are and call for help.

b. Reset the dosimeter back to zero. Notify Health Physics after completion of tour.

c. Leave the radiation area and notify Health Physics or Reactor Operations.
i

d. Continue the tour making sure to stay out of High-radiation areas. Obtain a new |

dosimeter from Reactor Health Physics.

;

QUESTION (B.20) [1.0]
,

An experiment is being planned. The experiment requires the modification of the normal
configuration of the central thimble. An experiment of this type has not been previously
reviewed by the Reactor Operations Committee.

Which one of the following is the classification of this experiment?

a. Routine Experiment

b. Modified Experiment

c. New Experiment

d. Special Experiment

(*** End of Section B ***)

.__ _ - - -
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1

QUESTION (C.1) [1.0)
i

A power decrease is being performed with the control servo in the Automatic Mode.

Which one of the following describes the method by which the control rods will be
positioned to continue the power decrease when the regulating rod approaches 20% of its
length?

a. The operator must shift the servo to manual, insert the regulating rod, and then
insert the shim and safety rods.

b. The operator must shift the servo to manual, insert the shim and safety rods, and
then return the servo to automatic.

c. Both the shim and the safety rods should automatically drive in to assist in the
power reduction.

d. The operator should manually insert the shim or the safety rod to assist in power
control with the servo in automatic.

QUESTION (C.2) [1.0]

Which one of the following would result from the continued operation of the reactor
systems with reactor tank water level 8 inches BELOW normal?

a. Increase in depletion rate of demineralizers

b. Increase in control rod temperatures

c. Large increase in control rod drive speeds

d. Large increase in reactor water bulk temperature

QUESTION (C.3) [1.0]

Which one of the following would indicate a fuel element failure?

a. A higher than normal pH as indicated by a water sample

b. Slight discoloration of the pool water

c. Above average fuel element temperature as indicated by a temperature probe

d. Above average conductivity as indicated by a water sample at the exit of the fuel
element
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QUESTION (C.4) [1.0]

Which'one of the following will result in a reactor scram signal?

a. Count-rate channel produces a 3 second period signal.

b. Linear micromicroammeter channel exceeds 108% on the 250 kW scale,

c. Log-n channel exceeds 110% of full power.

d. Bulk reactor water temperature monitor exceeds 120 degrees F.
.

Facility Comment from 1/95 exam.

QUESTION (C.5) [1.0]

Which ONE of the following scrams is NOT required by Technical
Specifications?

a. Linear channel

b. % power channel

c. Manual

d. Log channel

QUESTION (C 6) [1.0]

Using the drawing of the heating and ventilation systems provided,
determine which of the following is the appropriate flow path in the event of an
accidental air contamination.

Supply unit A shutdown - supply C operates - Exhaust B operates. Automatic dampersa.
direct air from the Rx room through absolute filters and up the ventilation stack,

b. Supply unit C shutdown - Exhauster B shutdown - supply unit.A operates'to supply air
to Rx room thru absolute filter.

All fans operating. Automatic dampers reposition to admit two air changes per hour.c.

d. Supply units A and C shutdown - exhauster B is operating taking suction through
damper 13.and exhausting up the vent stack.

4
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I

QUESTION (C.7) [1.0)
1

Which ONE of the following describes the action of the rod control system to drive the
Ragnet draw tube down after a dropped rod?

a. Deenergizing the rod magnet initiates the rod down motion of the draw tube,

b. Actuation of the MAGNET DOWN limit switch initiates the rod down motion of the draw
tube.

c. Actuation of the R00 DOWN limit switch initiates the rod down motion if the rod
drive is withdrawn.

d. Resetting the scram signal initiates the rod down motion of the draw tube.

QUESTION (C.8) [1.0]

Which one of the following is NOT an input to the Regulating Rod Servo?

a. Period channel

b Linear power channel
.
'

c. % demand potentiometer

d. Rod raising interlock

1

QUESTION (C.9) [1.0]

A release has occurred in the facility. A check of the Gaseous Stack Monitor reveals a
red jewelled light on the front of the monitor readout is illuminated. Which of the
following is the significance of this red light?

a. The air confinement system is activated.

b. The detector has failed.

c. The failsafe is activated.

d. The air confinement system is shutdown.

'

~
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QUESTION (C.10) [1.0]

Which ONE of the following completes the following statement?

The fuel in the Reed reactor is a mixture of
uranium- hydride alloy containing % by weight of
uranium enriched to %.

a. heterogeneous, graphite, 20, 8.5

b. heterogeneous, zirconium, 8.5, 20-

c. homogeneous, graphite, 20, 8.5

d. homogeneous, zirconium, 8.5, 20

QUESTION (C.11) [1.0]

Which ONE of the following is the MAXIMUM reactor pool level decrease that could occur
from a large failure of the primary water system piping?

a. 5 inches

b. 12 inches

c. 36 inches

d. 48 inches

QUESTION (C.12) [1.0)

Which one of the following could cause damage to the CAM detection device?

a. Detector high voltage set too low.

b. Leaving the CAM toggle switch in " test" too long.

c. Water level too high in the reactor pool.

d. Loss of low voltage power supply with high voltage still applied to the detector.
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QUESTION (C.13) [1.0]

According to S0P-03, what is the minimum power at which the linear power range should be
switched?

a. 80%

b. 70%

c. 60%

d. 50%

QUESTION (C.14) [1.0]

Match the control rod drive mechanism part in column "A" with its function from column
"B". (2 pts.)

Column A Column B

a. Pull rod 1. Provides rod bottom indication

b. Push rod 2. Provides rod position indication when the
electromagnet engages the armature

c. Potentiometer
3. Provides rod full withdrawn indication

d. Piston
4. Works with dashpot to slow down rod travel near the

bottom of its travel

QUESTION (C.15) [1.0]

The operator has just observed that the primary purification system flow rate is 9.0 gpm.

Which one of the following describes the status of the primary purification system and the
possible cause?

a. Flow rate is abnormally high because a sample is being taken at the demineralizer
outlet.

b. Flow rate is abnormally high because the flow meter calibration is incorrect.

c. Flow rate is abnormally low because the primary water system orifice is partially
clogged.

d. Flow rate is abnormally low because the primary filters are dirty.



. - . . . . _ . . __. -- . . _

.

.

Section C Plant and Rad Monitorina Systems Page 23

QUESTION (C.16) (1.0]

Which one of the following describes the performance of the Reactor Water System
.Icirculating pump as the filter in the system becomes clogged?

a. Pump amps increases and pump suction pressure increases.

b. Pump discharge flow decreases and discharge pressure increases.

c. Pump discharge flow increases and discharge pressure decrea:es. I

d. Pump amps decreases and pump suction pressure decreases.

|
QUESTION (C.17) [1.0]

!

Which one of the following describes the cooling mechanism of the reator at REED?

a. Natural convection

b. Forced convection

c. Radiation

d. Natural conduction

QUESTION (C.18) [1.0]

Which one of the following lists the materials that are designed as moderators, for Reed's
MARK 1 reactor?

a. Zirconium Hydride (ZrH2], Concrete, and Graphite

b. Water, Graphite, and Zirconium Hydride (ZrH2]

c. Graphite, Water, and Aluminum

d. Aluminum, Concrete, and Water

(*** End of Section C ***)

.. _
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ANSWER (A.1)
d
REFERENCE (A.1)
Safety rod worth: 2.75% oK/K = $3.9286
The reactor is now shutdown by -$5.36 + $3.9286 - -$1.4314

CR
(1 - keff)3 ff),2/(1-keff}2CR (1 - keff)3

CR= CR (1 - ketKeff- 1,/1-p where p-$ x 8
Keff = 1/1-(-5.36 x 0.007) = 0.96383

Keff = 1/1-(-1.4314 x 0.007)= 0.99012
CR2 - CR, 1 - 0.9638

1 - 0.9901i1

- 3656 cpm

ANSWER (A.2)
a

REFERENCE (A.2)
P - P e"") t oc in(P/P )4

in6$in2>In(35/20)>In(3/2)

ANSWER (A.3) -

a

REFERENCE
P, - P, e"")( A.3)t - t (in P,/P,) 4 t - 5 sec (ln 250000 w/100 w) = 40 sec4

ANSWER (A.4)
d
REFERENCE (A.4)

ANSWER (A.5) 3d'd '
C

REFERENCE (A
Glasstone, S and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1 1, 6 2.183, p. 107.
Lamarsh, .R., Introductton to Nuclear Engineering, Addison-Wesley Publishing, Reading,
Massac setts, 1983. 6 7.5, p. 330.

ANSWER (A.6)
d
REFERENCE (A.6)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 6 3.161 - 3.163, pp. 190 - 191.
CR /CR 1-K )/(1 - K,,,3)
1/b2 (k - (0.95),=,,'l - K,,,2
1 - 0.05/32 - Keff2
Kaffa = 0.9984
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ANSWER (A 7)
d
REFERENCE (A.7)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 6 3.161 - 3.163, pp. 190 - 191.
C.R. - S/(1 - K,,,) * C.R. - 100/(1 - 0.8) - 100/0.2 - 500

ANSWER (A.8)
a,b
REFERENCE (A.8)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 6 6.28, p.

ANSWER (A.9)
b
REFERENCE (A.9)
REED Reactor Training Manual Sect. 10.5.2

ANSWER (A.10)
b
REFERENCE (A.10)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 66 2.70 - 2.74, pp. 65 -- 66.

ANSWER (A.ll)
c
REFERENCE (A.11)
Glasstone, 3. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 66 2.70 - 2.74, pp. 65 -- 66.

ANSWER (A.12)
d
REFERENCE (A.12)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida, 1991, 6 5.51, p. 248.
Lavarsh, J.R., Introduction to Nuclear Engineering, Addison-Wesley Publishing, Reading,
Massachusetts, 1983. 6 7.1, pp. 286 - 287.
7 - i /p 2 - 5 x 10'5 seconds p = .007
7 - 5 x 10'5
P,/P - e*" /0.007 - 0.00714 gp * 6P,/Po-e - 6.33 x 10=*

o

ANSWER (A.13)
b
REFERENCE (A.13)

'

0.2$ = 0 Q Q e " "' * * '*35)*
I -

e

in(0.25) - In(e'''2* *)
-1.386 - -0.2091X
X - 6.628 cm
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ANSWER (A.14)
c
REFERENCE (A.14)
S0P 44 - Power Calibration

i

ANSWER (A.15)
b
REFERENCE (A.15) lREED Reactor Training Manual Sect. 9.8 i

Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar, I
Florida, 1991, f 5.55, p. 250.
La:arsh, J.R., Introduction to Nuclear Engineering, Addison-Wesley Publishing, Reading,
Massachusetts, 1983. 6 7.1, p. 286.
k - 1 / (1- 8) k-I when p-8

ANSWER (A.16)
a

REFERENCE (A.16)
REED Reactor Facility Training Manual Sect. 10.4.1 & 10.4.2

ANSWER (A.17)J: ' d
REFERENCE (A.17) i
REED SAR pg 5-5

ANSWER (A.18)
a

REFERENCE (A.18)
REED Reactor Facility Training Manual Sect. 9.5, 9.6, 9.7 ;

ANSWER: (A.19)
c
REFERENCE: (A.19)

SDM - (1-Keff)/Keff
Keff = 1/(SDN + 1)
Keff = 1/(.0526 + 1)
Keff .95
CRl/CR2 - (1 - Keff 2) / (1 - Keff 1)
10 / 20 - (1 - Keff 2) / (1 - 0.95)
(0.5) x (0.05) = (1 - Keff 2)
Keff 2 - 1 - (0.5)(0.05) = 0.975
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ANSWER (A.20)
C

REFERENCE (A.20)
Glasstone, S. and Sesonske, A, Nuclear Reactor Engineering, Kreiger Publishing, Malabar,
Florida,1991, f 5.47, p. 246.
Lazarsh, J.R., Introduction to Nuclear Engineering, Addison-Wesley Publishing, Reading,
Massachusetts, 1983. 5 7.1, p. 289.
Fundamentals of Nuclear Reactor Engineering pp 69 - 70

(*** End of Section A ***)
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ANSWER (B.1)
d
REFERENCE (B.1)
10CFR20.1601(a)(3)

ANSWER (B.2) i

d
REFERENCE (B.2)
DR- 6CEn/(f)(f) - 0.005 R - 6(2)(1.33)/x2, x2 - 3192, x - 56.50 feet

ANSWER (B.3)
d

i

REFERENCE (B.3) !
Radiation Protection

ANSWER (B.4) i
a

REFERENCE (B.4)
10CFR55.53(e)

ANSWER (B 5) Medb/
d i

REFERENCE (B 5) /
4 inches - 1/1 6/60) shielding value layer. 4

1 inch - 10E .25)
= .56' shielding value layer OR: I/Io - e'"*

Shielded ose - 6 mrem /hr X .56
- 3.37 mrem /hr

ANSWER (B.6)
d
REFERENCE (B.6)
10CFR20.1201(a)(1)
5000 mr x 1 hr x day = 125 days

10 mr 4 hr

ANSWER (B.7)
d

REFERENCE (B.7)
REED Emergency Plan Table I

ANSWER (B.8)
b
REFERENCE (B.8)
REED T.S. Definitions
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ANSWER (B.9)
c
REFERENCE (B.9)
Reed Reactor Facility Technical Specifications.

|
ANSWER (8.10)
d
REFERENCE (B.10)
Emergency implementing Procedures, p. 4.

1

ANSWER (B.11)
a .

REFERENCE (B.11)
Reed, S0P 01, Step 1.7.6.7, page 8.

|

ANSWER (B.12)
c

. REFERENCE (B.12)
REED T.S. " Control and Safety Systems"

ANSWER (B.13)
b
REFERENCE (B.13)
SOP-02 sect. 2.7.2.2

e!vd'IANSWER . 4)
d
REFE CE (B.14)
Epergency Plan pg. 7

ANSWER' (B.15)
c
REFERENCE (B.15)
Facility Comments on Written Examination for Requalification Exam Administered in August 1

1992.

ANSW ER (B.16)'
r ca

REFERENCE (B.16)
Facility Comments on Written Examination for Requalification Exam Administered in August
1992.

ANSWER (B.17)
d
REFERENCE (B.17)
Reed Admin procedures, page 14.
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ANSWER (B.18)
a. 4
b. 3
c. 2
REFERENCE (B.18)
NRC Exam Administered at REED, March 1992

ANSWER (B.19)
c
REFERENCE (B.19)
March 1992 NRC Examination at REED.

,

1

ANSWER (B.20)
d ;
REFERENCE (B.20) !

Tech Specs, Section I.3
;Adininistrative Procedures, Section IV, Step 4.2, pg 12

I

|

(*** Enc ai Tection B ***)
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ANSWER (C.1)
d
REFERENCE (C.1)
SAR Section 5.3.2, pg 5-14
S0P 03, Section 3.7.2.3 and 3.7.4.3, pg 3 and 4

|

ANSWER (C.2)
a

REFERENCE (C.2)
TRIGA Mark I Reactor Mechanical Maintenance and Operating Manual, Section 5.11.3, pg 81

ANSWER (C.3)
d I
REFERENCE (C.3)

lFacility Comments from exam administered in 1/95
!

ANSWER (C.4) i
b
REFERENCE (C.4)
SOP-1 Sect. 1.7.6.3.2

,

SAR Section 5.3.2 and 5.3.4, pg 5-14 and 5-16

ANSWER (C.5) !
d '

REFERENCE (C 5)
Tech Specs

,

ANSWER (C.6)
a

REFERENCE (C.6)
RRF SAR Sect. 4.4

'

ANSWER (C 7)
c
REFERENCE (C.7)
GA TRIGA Mech. Maint. & Operating Manual

ANSWER (C.8)
d
REFERENCE (C.8)
GA TRIGA Mech. Maintenance Manual

ANSWER (C.9)
a

REFERENCE (C 9)
NRC Exam administered on 1/94
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ANSWER (C.10) l
d
REFERENCE (C.10)
REED SAR, pg. 5-3

ANSWER (C.11)
c
REFERENCE (C.11)
TRIGA Mech. Maintenance and Operating Manual, Sect. 5.11.10, pg. 85

ANSWER (C.12)
c
REFERENCE (C.12)
SOP-63, Sect. 63.1

ANSWER (C.13)
d
REFERENCE (C.13)
S0P-03 Reactor Operations, Step 3.7.1.8

ANSWER (C.14)
a 1

b 3
c 2
d 4
REFERENCE (C.14)
SAR pg. 5-10

ANSWER (C.15)
d
REFERENCE (C.15)
S0P 70, Section 70.7.7.3, pg 5

ANSWER (C.16)
b
REFERENCE (c.16)
Standard pump performance theory.

ANSWER (C.17)
a

REFERENCE (c.17)
Technical Specfications, 0.1, Page 2

ANSWER (C.18)
b
REFERENCE (C.18)
Reed Training Manual, Module 12-6

(*** End of Section C ***)
(*** End of Examination ***)
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A.1 d

A.2 a

A.3 a

A.4 d

A.; c DELETED

A.6 d

A.7 'd

A.8 a, b

A.9 b

A.10 b

A.11 c

A.12 d

A.13 b

A.14 c

; A.15 b
|

A.16 a

A.17 d

A.18 a

A.19 c

A.20 c

(*** End of Section A ***)
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i
;

B.1 d

'

B.2 d

| B.3 d
I

B.4 a;

! 3.5 i DELETED
:

1 B.6 d

.,

8.7 d

B.8 b

B.9 c;

| B.10 d

i B.11 a
|
'

B.12 c

B.13 b

9 :14 - 4 DELETED

B.15 c

B.16 a, d

B.17 d

8.18 a. 4

b. 3

c. 2

B.19 c

B.20 d

(*** End of Section B ***)
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C.1 d
l

C.2 a

C.3 d

C.4 b
i

|

C.5 d

|C.6 a

|C.7 c

C8 d |

C.9 a

C.10 d

C.11 c

C.12 c

C.13 d

C.14 a 1

b 3

c 2

d 4

C.15 d

C.16 b

C.17 a

C.18 b

(*** End of Section C ***)
(*** End of Examination ***)
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