
June 9, 2000

Dr. Steven S. Koblik, President
Reed College
3203 SE Woodstock Blvd.
Portland, Oregon 97202

SUBJECT: INITIAL EXAMINATION REPORT NO. 50-288/OL-00-01

Dear Dr. Koblik:

During the week of May 1, 2000, the NRC administered examinations to employees of your
facility who had applied for a license to operate your Reed College Reactor. The examination
was conducted in accordance with NUREG-1478, "Non-Power Reactor Operator Licensing
Examiner Standards," Revision 1. At the conclusion of the examination, the examination
questions and preliminary findings were discussed with those members of your staff identified in
the enclosed report.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of this letter and the
enclosures will be placed in the NRC Public Document Room. 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 Patrick Isaac at 301-415-1019.

Sincerely,

/RA/

Ledyard B. Marsh, Chief
Events Assessment, Generic Communications

and Non-Power Reactors Branch
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
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Reed College Docket No. 50-288

cc:

Mayor of City of Portland
1220 Southwest 5th Avenue
Portland, OR 97204

David Stewart-Smith, Administrator
Oregon Office of Energy
Energy Resources Division
625 Marion Street, NE
Salem, OR 97310



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

REPORT NO.: 50-288/OL-00-01

FACILITY DOCKET NO.: 50-288

FACILITY LICENSE NO.: R-112

FACILITY: Reed College

EXAMINATION DATES: 05/01 - 05/2000

EXAMINER: Patrick Isaac, Chief Examiner

SUBMITTED BY: /RA/ 05/16/2000
Patrick Isaac, Chief Examiner Date

SUMMARY:

During the week of May 1, 2000, NRC administered Operator Licensing Examinations to 12
Reactor Operator (RO) and two Senior Reactor Operator Upgrade (SROU) candidates. The
candidates passed all portions of the examinations.



- 2 -

REPORT DETAILS

1. Examiners:

Paul V. Doyle
Patrick Isaac, Chief Examiner

2. Results:

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

Written 12/0 2/0 14/0

Operating Tests 12/0 2/0 14/0

Overall 12/0 2/0 14/0

3. Exit Meeting:

Mr. Ryan Gaffney, Assistant Director, REED College Reactor
Patrick Isaac, Chief Examiner

Following his review of the written examination, Mr. Gaffney requested that, due to a
recent change to the facility, question C.006 of the written examination be deleted from
the examination. The NRC examiner agreed with the request and the examination
answer key was modified accordingly.
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U. S. NUCLEAR REGULATORY COMMISSION
NON-POWER INITIAL REACTOR LICENSE EXAMINATION

FACILITY: Reed

REACTOR TYPE: TRIGA

DATE ADMINISTERED: 2000/05/01

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 parentheses for each question. A
70% in each section is required to pass the examination. Examinations will be picked up
three (3) hours after the examination starts.
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A. RX TH

A N S W E R S

Multiple Choice (CIf you change your ansMULTIPLE CHOICE001 a b c d ___002 a b c d ___003 a b c d ___004 a b c d ___005 a b c d ___006 a b c d ___007 a b c d ___008 a b c d ___009 a b c d ___010 a b c d ___011 a b c d ___012 a b c d ___013 a b c d ___014 a b c d ___015 a b c d ___016 a b c d ___017 a b c d ___018 a b c d ___019 a b c d ___020 a b c d ___

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



B. NORM

A N S W E R S

Multiple Choice (CIf you change your ansMULTIPLE CHOICE001 a b c d ___002 a b c d ___003 a b c d ___004 a b c d ___005 a b c d ___006 a b c d ___007 a b c d ___008 a b c d ___009 a b c d ___010 a b c d ___011 a b c d ___012 a b c d ___013 a b c d ___014 a b c d ___015 a b c d ___016 a b c d ___017 a ___ b ___ c ___018 a b c d ___019 a b c d ___020 a b c d ___

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



C. PLAN

A N S W E R S

Multiple Choice (CIf you change your ansMULTIPLE CHOICE001 a b c d ___002 a b c d ___003 a b c d ___004 a b c d ___005 a b c d ___006 a b c d ___

DELETED

007 a b c d ___008 a b c d ___009 a b c d ___010 a b c d ___011 a b c d ___012 a ___ b ___ c ___ d ___013 a b c d ___014 a ___ b ___ c ___ d ___015 a b c d ___016 a b c d ___017 a b c d ___018 a b c d ___

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

(********** END OF EXAMINATION **********)



N
R

C
R

U
LE

S
A

N
D

G
U

ID
E

LIN
E

S
F

O
R

LIC
E

N
S

E
E

X
A

M
IN

A
T

IO
N

S

During the adm1.

Cheating on the examresult in more severe pena

2.

After the examination has beensheet indicating that the work is yourassistance in completing the examinatiexamination.

3.

Restroom trips are to be limited and only one cavoid all contacts with anyone outside the examinatiappearance or possibility of cheating.

4.

Use black ink or dark pencil only to facilitate legible reproduc

5.

Print your name in the blank provided in the upper right-hand cornercover sheet and each answer sheet.

6.

Mark your answers on the answer sheet provided. USE ONLY THE PAPER PAND 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 examinationquestions, 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 youranswer 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 eachcategory.

12.

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



A. RX THQUESTION: 00The reactor has bcauses reactor powea.

Decrease since the rea

b.

Increase due to an increase

c.

Stay the same due to Keff being c

d.

Decrease due to fast neutron non-leak

QUESTION: 002 (1.00)As power level increases, the Prompt Negative Tema.

238U to absorb neutrons over a wider range, thus decavailable for fission with 235U.

b.

Doppler resonance effects to decrease.

c.

The hydrogen atoms in the ZrH2 to slow down more neutrons.

d.

More thermal neutron absorption by the moderator.

QUESTION: 003 (1.00)Which ONE of the following statements correctly describes the influence of delayed nthe neutron life cycle?a.

Delayed neutrons decrease the average period of a reactivity addition because theythermalize more quickly than prompt neutrons.

b.

Delayed neutrons take longer to thermalize because they are born at higher energies thanprompt neutrons.

c.

Delayed neutrons cause the length of the average neutron generation time to increase.

d.

Delayed neutrons are born later than prompt neutrons and make up a larger fraction ofthe fission neutrons.

QUESTION: 004 (1.00)Which alteration or change to the core will most strongly affect the thermal utilization factor.a.

Build up of fission products in fuel.

b.

Removal of moderator.

c.

Addition of 238U

d.

Removal of a control rod.



A. RX THQUESTION: 00With the reactor oA reactor powera.

5% power -- going from 1

b.

10% power -- going from 10%

c.

15% power -- going from 20% to 35

d.

20% power -- going from 40% to 60% pw

QUESTION: 006 (1.00)What is the stable Rx period which produces a powera.

10 secs.

b.

22 secs.

c.

30 secs.

d.

116 secs.

QUESTION: 007 (1.00)The reactor has been operating for 3 weeks at 230 KW, when a loss of coolant accidethe reactor core to be completely uncovered. The core cannot be recovered with waterremain cooled only by air. According to the Safety Analysis Report (SAR), the main radiatihazard will be produced by the ________.a.

melting of the fuel cladding when its temperature exceeds the melting point of aluminum

b.

rupture of the fuel cladding from the fission gas pressure buildup

c.

unshielded but intact fuel elements in the reactor core

d.

activation of Argon-41 in the atmosphere of the reactor room

QUESTION: 008 (1.00)Which ONE of the following is the reason for the 80 second period following a reactor scram?a.

U-235 affinity for source neutrons.

b.

Fuel temp. coefficient adding positive reactivity.

c.

Longest lived delayed neutron precursors decay constant.

d.

Amount of negative reactivity added on a scram exceeds the shutdown margin.



A. RX THQUESTION: 00Which ONE of thewithdrawal with thea.

Count Level will rapidly

b.

Count Level will rapidly increvalue.

c.

Count Level will rapidly increase (pr

d.

There will be no change in Count Level u

QUESTION: 010 (1.00)In a subcritical reactor, Keff is increased from 0.861 toamount of reactivity that was added to the core?a.

0.085 delta-K/K

b.

0.220 delta-K/K

c.

0.104 delta-K/K

d.

0.125 delta-K/K

QUESTION: 011 (1.00)Which of the following describes the "Photoelectric Effect?"a.

A photon is incident on a slab of material and a different wavelength photon and electronare emitted from the material.

b.

A photon is absorbed by an atom, which excites an orbital electron. The excited electronemits a photon of the same wavelength.

c.

A high energy photon decays into an electron and a positron.

d.

A photon strikes a slab of metal material and an electron is liberated from the surface ofthe metal.

QUESTION: 012 (1.00)Which ONE of the following is a correct statement concerning the factors affecting control rodworth?a.

Fuel burn up causes the rod worth for periphery rods to decrease.

b.

Fuel burn up causes the rod worth to increase in the center of the core.

c.

The withdrawal of a rod causes the rod worth of the remaining inserted rods to increase.

d.

As Rx power increases rod worth increases.



A. RX THQUESTION: 01The Rx is shutdoware withdrawn until treactor after the rods aa.

Critical with Keff = 1.0

b.

Subcritical with Keff = 0.995

c.

Subcritical with Keff = 0.950

d.

Supercritical with Keff = 1.005

QUESTION: 014 (1.00)Assume the following rod worths: Safety and Shims arexcess is $2.5 . Calculate the Shutdown Reactivity with ta.

$3.0

b.

$3.5

c.

$6.0

d.

$7.25

QUESTION: 015 (1.00)Which one of the following is the reason for withdrawing the safety and shim control rodscomparable amount during power operation?a.

To reduce the effect of fission product poisons by reducing xenon and samarium buildupin the center of the core

b.

To maintain comparable safety and shim rod worths by evenly burning out the poison inthe rods

c.

To increase the regulating rod worth by increasing neutron flux near the regulating rod

d.

To promote uniform fuel burnout by flattening the flux across the core

QUESTION: 016 (1.00)In a just critical reactor, removing one dollar worth of reactivity will cause:a.

The resultant period to be a function of the prompt neutron lifetime.

b.

The prompt neutron term to become unimportant

c.

The reactor period to be equal to ( ÿ- �)

��

d.

A sudden drop in neutron flux.



A. RX THQUESTION: 01Which statementa.

As Keff approachespopulation occurs.

b.

The number of neutrons gaigeneration.

c.

The number of fission neutrons rem

d.

The number of source neutrons decrease

QUESTION: 018 (1.00)Which statement best describes the heat transfer meca.

From the fuel center line, heat is transferred to the surfacand is carried into the coolant by conduction.

b.

Heat is transmitted to the fuel rod surface by thermal radiation anby conduction.

c.

Heat conducted to the surface of a fuel rod is carried into the coolant andsystem by convection.

d.

The temperature distribution from the fuel center line to the coolant is linear.

QUESTION: 019 (1.00)Which statement best describes Xe-135 behavior following a Rx Scram?a.

Xenon concentration decreases due to production rate from fission stops.

b.

Xenon concentration decreases due to production rate from I-135 decay increasing.

c.

Xenon concentration increases due to production rate from Pm-149 increasing.

d.

Xenon concentration increases due to I-135 decay exceeding Xe-135 decay.

QUESTION: 020 (1.00)The reactor was shutdown after an extended two week, high power, run at 200 kw to irradiate aspecimen. How long will it take for the MAXIMUM Xenon poison effect to occur?a.

Immediately.

b.

8 to 12 hours.

c.

35 to 45 hours.

d.

1 to 3 hours.

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



B. NormaQUESTION: 00A room contains amillirem per hour. Tacceptable method fora.

Post the area with the wor

b.

Equip the room with a device to

c.

Equip the room with a motion detecto

d.

Lock the room to prevent inadvertent entr

QUESTION: 002 (1.00)A small radioactive source is to be stored in the reactocontain 2 curies and emit a 1.33 Mev gamma. AssumingRadiation Area barrier would have to be erected from the soa.

6 inches

b.

21 inches

c.

21 feet

d.

57 feet

QUESTION: 003 (1.00)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

QUESTION: 004 (1.00)Based on 10CFR55, which one of the following is the MINIMUM requirement that must be met toretain an "active" license?a.

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

b.

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

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.



B. NormaQUESTION: 00A 4 inch thicknessWhat is the dose rata.

0.56 mrem/hr

b.

1.50 mrem/hr

c.

2.62 mrem/hr

d.

3.37 mrem/hr

QUESTION: 006 (1.00)Operator "A" works a standard forty (40) hour workradiation area for (4) hours a day. The dose rate in thfollowing is the MAXIMUM number of days Operator "A"exceeding 10CFR20 limits?a.

12 days

b.

25 days

c.

31 days

d.

125 days

QUESTION: 007 (1.00)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 wascaused 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 fiveminutes.

QUESTION: 008 (1.00)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.



B. NormaQUESTION: 00Which ONE of thea.

For the purpose of tepower.

b.

The total reactivity worth of i

c.

20% of all the fuel elements of the

d.

Experiment materials which could off-greactor.

QUESTION: 010 (1.00)Where is the spare key for the main circuit breaker loca.

The desk in the control room

b.

The Assistant Facility Director's desk in Room 102 of the chem

c.

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

d.

The Emergency Grab Bag.

QUESTION: 011 (1.00)While performing SOP 01, The Start-up Checklist, the operator places the Count Rateswitch to one of the calibrate positions and attempts to raise a control rod. The Sourceilluminates and rod motion is noted to occur. Which one of the following describes what waobserved?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.



B. NormaQUESTION: 01You are the RO dfollowing statementsa.

Lower the Safety and Smargin.

b.

Shutdown the reactor. Notify th

c.

Record the critical rod positions afterremainder of the Purpose Stamp.

d.

Shutdown the reactor. Notify the NRC at (30

QUESTION: 013 (1.00)Which one of the following is a definition for “Emergencya.

The geographical area that is beyond the site boundary whedirect authority over all activities.

b.

The Psychology building located on the REED College Campus.

c.

The area which includes the Psychology building and extends 250 feet infrom the center of the reactor.

d.

The area beyond the site boundary at which Protective Action Guide (PAG) couldexceeded.

QUESTION: 014 (1.00)The REED TRIGA reactor has been shutdown due to a fuel element leak. Which one of thefollowing radioactive gases poses the most significant hazard during the search for the leakingfuel element? (Assume the fuel element is leaking during the search.)a.

Nitrogen

b.

Tritium

c.

Xenon

d.

Argon



B. NormaQUESTION: 01Which one of theroom during normala.

Nitrogen-16

b.

Tritium

c.

Xenon-135

d.

Argon-41

QUESTION: 016 (1.00)Whose approval is necessary before radioactive maanother department?a.

The Senior Reactor Operator on duty.

b.

The Reactor Supervisor.

c.

The Reactor Operator.

d.

The Director.

QUESTION: 017 (1.00)Match the radiation detectors in column “A” with it’s typical use from column “B”.[0.33 each]a.

CD V - 715 model 1B (Ion Chamber)

1.

Neutron surveys

b.

Eberline Model RO-2 (Ion Chamber)

2.

Frisk for personnel contamination

c.

Eberline E-140 (Geiger Counter)

3.

Routine ÿ - � survey (Daily)

4.

Emergency ÿ - � survey (High Range)

QUESTION: 018 (1.00)While conducting a tour of a radiation area, your pocket dosimeter goes off-scale after beingdropped. 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.

d.

Continue the tour making sure to stay out of High-radiation areas. Obtain a newdosimeter from Reactor Health Physics.



B. NormaQUESTION: 01An experiment isconfiguration of theby the Reactor OperatWhich one of the following isa.

Routine Experiment

b.

Modified Experiment

c.

Unreviewed Experiment

d.

Special Experiment

QUESTION: 020 (1.00)A power decrease is being performed with the control servoof the following describes the method by which the control rodpower decrease when the regulating rod approaches 20% of itsa.

The operator must shift the servo to manual, insert the regulating roshim and safety rods.

b.

The operator must shift the servo to manual, insert the shim and safety rodsreturn the servo to automatic.

c.

Both the shim and the safety rods should automatically drive in to assist in the powereduction.

d.

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

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



C. PLANTQUESTION: 00The neutron absoa.

Aluminum oxide

b.

Zirconium hydride

c.

Graphite powder

d.

Boron carbide

QUESTION: 002 (1.0)During performance of a power calibration (SOPpower by 15 Kwatts. Which one of the following acPercent Power channels?a.

Adjust the detector high voltage on the detectors.

b.

Adjust the compensating voltages on the detectors.

c.

Adjust the detectors height.

d.

No adjustment necessary.

QUESTION: 003 (1.0)Which ONE of the following is the flow through the primary loop and the cleanup loopa.

110 gpm total flow with 10 gpm through the cleanup loop

b.

120 gpm total flow with 20 gpm through the cleanup loop

c.

110 gpm total flow with 20 gpm through the cleanup loop

d.

120 gpm total flow with 10 gpm through the cleanup loop

QUESTION: 004 (1.0)Graphite inserts are placed in the top and bottom of the fuel element can. Which one of thefollowing describes the function of these inserts?a.

To absorb thermal neutrons

b.

To reduce neutron leakage

c.

To absorb fission product gases

d.

To increase fast neutron flux



C. PLANTQUESTION: 00Which ONE of theand operating pressa.

The pneumatic transfersystem at a positive pressur

b.

The pneumatic transfer systemtransfer system at a positive pressu

c.

The pneumatic transfer system exhaussystem at a negative pressure.

d.

The pneumatic transfer system exhausts to thetransfer system at a negative pressure.

QUESTION: 006 (1.0)

DELETED

Which one of the following will result in a reactor scram signala.

Count-rate channel produces a 3 second period signal.

b.

Linear micromicroammeter channel exceeds 100% on its lowest range

c.

Log-n channel exceeds 110% of full power.

d.

Bulk reactor water temperature monitor exceeds 120 degrees F.

QUESTION: 007 (1.0)The rotary specimen rack contains 40 tubular aluminum containers. Of these 40, 1 tube hashole in the bottom. Which one of the following describes the reason for this hole.a.

To equalize pressure between the rack and tubes.

b.

To detect moisture in the bottom of the rack.

c.

To allow moisture buildup in the tubes to drain away.

d.

To allow dry air flow to flow through the rack bottom.



C. PLANTQUESTION: 00Air contaminationof the following is tha.

The supply system willthe room at 150 cfm.

b.

The supply system will shift to hventilation stack at 150 cfm.

c.

The exhaust system will shift to high spthe room at 150 cfm.

d.

The exhaust system will automatically stop, dathe room at 150 cfm.

QUESTION: 009 (1.0)Which ONE of the following interlocks will stop withdrawal of ca.

Automatic control selected following two watts on the log-n chann

b.

Less than two counts per second on the startup channel.

c.

A period less than 2 seconds.

d.

Loss of one out of three signals to automatic reactor control.

QUESTION: 010 (1.0)Which one of the following occurs when the CAM reaches the "failsafe" setpoint?a.

Amber light on.

b.

Amber light off.

c.

Amber light on and bell sounds.

d.

Amber light off and bell sounds.



C. PLANTQUESTION: 01All power is lost tosafely shutdown withlength of time that thea.

1 hour.

b.

3 hours.

c.

6 hours.

d.

12 hours.

QUESTION: 012 (2.0)Match the facility radiation detector in column A with thcolumn B.

Column A

Column B

a.

RAM

1. Gases and Particulates

b.

CAM

2. Particulates Only

c.

APM

3. Radiation Level

d.

GSM

4. Gases Only

QUESTION: 013 (1.0)Which one of the following does not provide any protective interlocks or actions?a.

Linear Power Channel.

b.

Log Power (Log-N Channel).

c.

Percent Power Channel.

d.

Count Rate Channel.



C. PLANTQUESTION: 01Match the controlColumn A

Column B

a.

Pull rod

1.

Provides rod bot

b.

Push rod

2.

Provides rod positioelectromagnet engages the armatur

c.

Potentiometer

3.

Provides rod full withdrawn indication

d.

Piston

4.

Works with dashpot to slow down rod travelbottom of its travel

QUESTION: 015 (1.0)Which one of the following would result from the continuedreactor 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: 016 (1.0)The return water from the primary coolant/purification system is ejected from an angled nozzlwhich causes a swirling motion in the pool. Which one of the following is the primary purpose fothis design …a.

Increase the heat transfer rate due to increase convective flow.

b.

Decrease the activation rate of O 16to N 16due to decrease time in the core.

c.

Increase the transport time for N 16to reach the surface of the pool.

d.

Break up O 16bubbles in the pool thereby decreasing the formation of N 16.



C. PLANTQUESTION: 01When inserting acontrol system in aua.

All 3 rods will be on the

b.

All 3 rods will be on the bottoway out.

c.

The Safety and Regulating rods willout.

d.

The Shim and Safety rods will be on the bottout.

QUESTION: 018 (1.0)Which one of the choices below completes the following staIf the stack sampling pump fails, the ________ will be inoperaba.

Air Particulate Monitor (APM)

b.

Radiation Area Monitor (RAM)

c.

Continuous Air Monitor (CAM) and Air Particulate Monitor (APM)

d.

Continuous Air Monitor (CAM) and Radiation Area Monitor (RAM)

(***** ENDOFSECTIONC *****)

(********** END OF EXAMINATION **********)
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Net Work (out)

Q = m cp �

T

Cycle Efficienc

Energy (in)

�
�

Q = m �
h

SCR = S/(1-Keff)

�Q = UA �

T

CR1 (1-Keff)1 = CR2 (1-Keff)2

26.06 ( �
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( ÿ - �)

(1-Keff)1

SUR = 26.06/ �

M = 1/(1-Keff) = CR1 /CR0

P = P0 10 SUR(t)

SDM = (1-Keff)/Keff

�

P = P0 e (t/�)

Pwr = Wf m

ÿ(1- �)

P = �
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� Po

� *= 1 x 10 -5seconds
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_
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� = ( � */ �) + [( ÿ- �)/ �
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� = � */( �- ÿ)
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1 Curie = 3.7x10 10dps

1 kg = 2.21 lbm

1 hp = 2.54x10 3BTU/hr

1 Mw = 3.41x10 6BTU/hr

1 BTU = 778 ft-lbf

�F = 9/5�C + 32

�C = 5/9 ( �F - 32)



A. RX THANSWER: 00bREFERENCE:Reed RO Requal ExamANSWER: 002 (1.00)aREFERENCE:Reed RO Requal ExamANSWER: 003 (1.00)cREFERENCE:Reed Reactor Training ManualANSWER: 004 (1.00)dREFERENCE:Reed Reactor Training ManualANSWER: 005 (1.00)aREFERENCE:Reed Training ManualANSWER: 006 (1.00)bREFERENCE:Reed Training ManualANSWER: 007 (1.00)cREFERENCE:SAR Section 2.1, pg 2-1 and Section 7.3, pg 7-5ANSWER: 008 (1.00)cREFERENCE:RRF Training ManualANSWER: 009 (1.00)aREFERENCE:RRF Training ManualANSWER: 010 (1.00)cREFERENCEReed Training ManualANSWER: 011 (1.00)dREFERENCERRF Training Manual



A. RX THANSWER: 01cREFERENCE:Reed Training ManualANSWER: 013 (1.00)bREFERENCE:Reed Training ManualANSWER: 014 (1.00)bREFERENCE:Reed Requal Exam 88-89ANSWER: 015 (1.00)dREFERENCEReed Reactor Facility Training ManualANSWER: 016 (1.00)aREFERENCE:Reed Operator Requal Exam. 1990ANSWER: 017 (1.00)aREFERENCE:RRF Training Manual (pg 12-4-22)ANSWER: 018 (1.00)cREFERENCE:Reed Requal Exam 1990ANSWER: 019 (1.00)dREFERENCE:RRF Training Manual (pg 12-7-23 / 12-7-24)ANSWER: 020 (1.00)bREFERENCE:RRF Training Manual (pg 12-7-25)

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



B. NORMANSWER: 00dREFERENCE10CFR20.1601(a)(3)ANSWER: 002 (1.00)dREFERENCEDR= 6CEn/(f)(f) = 0.005 R = 6(2)(1.ANSWER: 003 (1.00)dREFERENCERadiation ProtectionANSWER: 004 (1.00)aREFERENCE10CFR55.53(e)ANSWER: 005 (1.00)dREFERENCE4 inches = 1/10 (6/60) shielding value layer.1 inch = 10E (-0.25)= .56 shielding value layer OR: I/Io = e (-ux)Shielded dose = 6 mrem/hr X .56= 3.37 mrem/hrANSWER: 006 (1.00)dREFERENCE10CFR20.1201(a)(1)5000 mr x 1 hr x day = 125 days

10 mr 4 hr

ANSWER: 007 (1.00)dREFERENCEREED Emergency Plan Table IANSWER: 008 (1.00)bREFERENCEREED T.S. DefinitionsANSWER: 009 (1.00)aREFERENCEReed Reactor Facility Technical Specifications.ANSWER: 010 (1.00)d



B. NORMREFERENCEEmergency ImpleANSWER: 011 (1.00aREFERENCEReed, SOP 01ANSWER: 012 (1.00)bREFERENCESOP-03ANSWER: 013 (1.00)dREFERENCEEmergency PlanANSWER: 014 (1.00)cREFERENCEFacility Comments on NRC Requalification ExamANSWER: 015 (1.00)dREFERENCEFacility Comments on NRC Requalification Exam.ANSWER: 016 (1.00)dREFERENCEReed Admin proceduresANSWER: 017 (1.00)a.

4

b.

3

c.

2

REFERENCENRC Exam Administered at REED, March 1992ANSWER: 018 (1.00)cREFERENCEMarch 1992 NRC Examination at REED.ANSWER: 019 (1.00)d*REFERENCETech Specs, Section I.3Administrative Procedures, Section IVANSWER: 020 (1.00)d



B. NORMREFERENCESOP 03



C. PLANANSWER: 00dREFERENCEGA TRIGA MaintenancANSWER: 002 (1.00)cREFERENCESOP 44, Power Calibration.ANSWER: 003 (1.00)bREFERENCEGA TRIGA Mechanical Maintenance and OperatANSWER: 004 (1.00)bREFERENCEMechanical Maintenance and Operating ManualANSWER: 005 (1.00)dREFERENCERRF Description and SAR (pg 5-7)ANSWER: 006 (1.00)

DELETED

bREFERENCESAR Section 5.3.2 and 5.3.4, pg 5-14 and 5-16ANSWER: 007 (1.00)bREFERENCEReed, Maintenance and Operating Manual, page 30.ANSWER: 008 (1.00)aREFERENCEReed SAR, page 4-5ANSWER: 009 (1.00)bREFERENCEReed Technical Specification, Table IIANSWER: 010 (1.00)bREFERENCEReed SOP-70ANSWER: 011 (1.00)cREFERENCEReed, EIPs, Section 2.4



C. PLANANSWER: 012a, 3; b, 1; c, 2; d, 4REFERENCESOP-30, Cal. of RAM; SOANSWER: 013 (1.00)bREFERENCEReed, Instrumentation Maintenance MANSWER: 014 (2.00)a, 1; b, 3; c, 2; d, 4ANSWER: 015 (1.00)aREFERENCETRIGA Mark I Reactor Mechanical Maintenance and OperaANSWER: 016 (1.00)cREFERENCEExaminer Notes from previous examinationsANSWER: 017 (1.00)bREFERENCEFacility comment from NRC examination administered January, 1995.ANSWER: 018 (1.00)dREFERENCESOP 03 Reactor Operations, Step 3.7.1.8

(***** END OF SECTION C *****)

(********** END OF EXAMINATION **********)


