
November 2, 2000

Dr. John Bernard, Director
of Reactor Operations

Nuclear Reactor Laboratory
Massachusetts Institute of Technology
138 Albany Street
Cambridge, MA 02139

SUBJECT: INITIAL EXAMINATION REPORT NO. 50-020/OL-00-01

Dear Dr. Bernard:

During the week of September 4, 2000, the NRC administered an initial examination to
employees of your facility who had applied for a license to operate your Massachusetts Institute
of Technology 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 NRC’s “Rules of Practice,” a copy of this letter and its
enclosure will be available electronically for public inspection in the NRC Public Document
Room or from the Publicly Available Records (PARS) component of NRC’s document system
(ADAMS). ADAMS is accessible from the NRC Web site at (the Public Electronic Reading
Room) http://www.nrc.gov/NRC/ADAMS/index.html. If you have any questions, 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

Docket No. 50-020

Enclosures: 1. Initial Examination Report
No. 50-020/OL-00-01

2. Facility comments and NRC resolution of comments
3. Examination and answer key (RO)

cc w/enclosures:
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ENCLOSURE 1

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

REPORT NO.: 50-020/OL-00-01

FACILITY DOCKET NO.: 50-020

FACILITY LICENSE NO.: R-37

FACILITY: Massachusetts Institute of Technology

EXAMINATION DATES: September 4 - 7, 2000

EXAMINER: Patrick Isaac, Chief Examiner

SUBMITTED BY: /RA/ 10/16/00
Patrick Isaac, Chief Examiner Date

SUMMARY:

During the week of September 4, 2000, the NRC administered Operator Licensing
Examinations to four Senior Reactor Operator Upgrade (SROU), and three Reactor Operator
(RO) candidates. One SROU failed the examinations. All the other candidates passed their
respective portions of the examinations.
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REPORT DETAILS

1. Examiners:

Patrick Isaac, Chief Examiner

2. Results:

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

Written 3/0 N/A 3/0

Operating Tests 3/0 3/1 6/1

Overall 3/0 3/1 6/1

3. Exit Meeting:

Personnel attending:

John A. Bernard, Director of Reactor Operations, NRL
Edward S. Lau, Asst. Superintendent for Reactor Operations, NRL
Frank Warmsley, Operations and Training Coordinator, NRL
Patrick Isaac, NRC, Chief Examiner

There were no generic concerns raised by the Chief Examiner.



NRC RESOL

QUESTION (A.10)Select the statement thata.

Increase the count rate by a

b.

Increase the count rate by 1/M (M

c.

Provide the source neutrons to initiatereactor.

d.

Provide a neutron level high enough to be mon

Answer:dReference:Glasstone, S. and Sesonske , 1991, §§ 2.70 — 2.74, pp. 65 --Facility Comment :Answers (b) and (c) are acceptable as well as (d), because introductionreactor cores will bring forth all these changes.NRC Resolution:Comment not accepted. Neutron sources, both intrinsic and installed, are essential tooperation in the sense that they provide both a source of neutrons to start the chain reacand a visible neutron level on the source range monitors during reactor shutdown, reactorstartup and extended periods of shutdown. A visible neutron level is required in order to verifthe operability of the Source Range Monitors and to accurately predict an approach to criticality.Photo-neutron and other intrinsic sources are generally not strong enough to maintain a visibleneutron level, particularly during extended shutdown periods. Installed sources are thereforeused to supplement the intrinsic sources to ensure a visible neutron level is always present.(See "Nuclear Reactor Engineering," Third Edition, Glasstone and Sesonske, Section 5.286.)QUESTION (A.12)The term "Shutdown Margin" describes:a.

the time required for the rods to fully insert

b.

the departure from Keff �

1.00

c.

the amount of reactivity by which the reactor is subcritical

d.

the amount of reactivity inserted by all the rods except the most reactive rod.

ENCLOSURE 2



Answer:cReference:Burn, R., Introduction
to

N
uclear

R
eactor

O
perations, © 1982, § 6

Facility Comment :Both answers (c) and (d) are accterm ‘Shutdown Margin�..NRC Resolution:Comment accepted. The answer key has beeQUESTION (A.17)The MIT Reactor is operating at 5 MW and the reactor scraWhat will be the power at the time of the scram if a nuclear experiod and the scram delay time is 1.0 second after 110% is reaca.

9 MW

b.

15 MW

c.

32 MW

d.

40 MW

Answer:dReference:Pf = P0 e t/T

Pf = 5.5 MW e (1
sec/0.5

sec)= 40.6 MW

Facility Comment:A very good training question. However, the MIT reactor has a period scram set at 11 seconds.The reactor would not have attained a 0.5 second period excursion unless the period scram isbypassed or disabled on all redundant period scram channels — a very difficult and lengthystep. Thus we suggest that words to the effect of period scram function inoperable be added tothe question.NRC Resolution:Comment accepted. No change to the answer key is necessary.



QUESTION (Which ONE of the fa.

Dump valve open.

b.

Low reflector level.

c.

Abnormal building ÿ

P.

d.

High primary conductivity.

Answer:aReference:Mit Reactor Systems Manual, Section 7.4.1Facility Comment :The correct answers to this question are both (c) and (d) becausscram. (However, if the question was for ‘scam � alarm, then only anNRC Resolution:Comment accepted. Both (c) and (d) will be accepted as correct.QUESTION (C.5)MP-6 and MP-6A measure inlet pressure to the reactor core and generate loss-of-flowprotection alarms. These alarms occur a pressures corresponding to a flowrate of .....a.

1000 gpm

b.

1500 gpm

c.

1800 gpm

d.

1950 gpm

Answer:dReference:PM 5.2.10Facility Comment :Answers (c) and (d) are both acceptable because the MITR Technical Specification indicates aminimum trip setting of 1800 gpm, while MP-6 and MP-6A both scram between 1850 gpm and 1950gpm.NRC Resolution:



Comment not accorrect answer is (dQUESTION (C.9)A rapid shift of cooling tower flowcausing a:a.

a temporary reduction in secondary flo

b.

pressure pulse that is transmitted via the heappears as a loss of flow on MPS-1/1A.

c.

rapid cooldown of the primary and secondary system

d.

temporary lack of heat removal until spray becomes effec

Answer:bReference:General knowledge of facilityFacility Comment:Answer (b) is correct but has a typographical error in that ‘MPS-1/1A” should say M
P

-6/6A
.

NRC Resolution:Comment accepted. No change to the answer key is necessary.QUESTION (C.15)Which ONE of the following is NOT used to provide an emergency action level?a.

Auxiliary core purge monitor.

b.

Plenum monitor.

c.

Sewer monitor.

d.

Ventilation damper indication.

Answer:cReference:PM 4.5.3Facility Comment:Answers (a) and (c) are both acceptable because the new MITR Emergency Plan does not includethe use of the auxiliary core purge monitor to provide emergency action levels.



NRC Resolut iComment acceptedQUESTION (C.18)Which ONE of the following actiostation radiation monitor alarms dura.

Eject the sample into the hot cell using

b.

Shutdown the reactor and when radiation lev1PH1 "Eject" pushbutton to remove the sample.

c.

Commence a normal reactor shutdown and dump th

d.

Depress and hold the radiation alarm reset pushbutton toof the sample.

Answer:aReferencePM 1.10, Step 4.14BFacility Comment:The question does not give candidates sufficient information on the nature of the irrdetermine whether answer (a) or (b) would be best acceptable. We recommend that both(b) are acceptable or that this question be removed.NRC Resolution:Comment not accepted. This question tests whether the candidate understands the NW-13 RabbitSystem. When using the rabbit system and radiation level is "above the permissible limit", in otherwords alarming, "no transfer will occur" and the operator is required to "eject the sample into thehot cell using the Abort Auto Transfer push button on the console." (PM 1.10 Section 4.14B). Nochange to the answer key is necessary.



U. S. NUCLEAR REGU

NON-POWER INITIAL REA

FACILITY:REACTOR TYPE:DATE ADMINISTERED:

2

REGION:

I

CANDIDATE:INSTRUCTIONS TO CANDIDATE:Answers are to be written on the answer sheet provided. AttacPoint values are indicated in parentheses for each question. A 70%the examination. Examinations will be picked up three (3) hours afte% OFCATEGORY % OF CANDIDATE'S CATEGORYVALUE TOTAL SCORE VALUE CATEGORY20.00 33.3 A.

REACTOR THEORY, THERMODYNFACILITY OPERATING CHARACTERISTICS

20.00 33.3 B.

NORMAL AND EMERGENCY OPERAPROCEDURES AND RADIOL OGICAL CONTROLS

20.00 33.3 C.

FACILITY AND RADIATION MONITORINGSYSTEMS

60.00 %

TOTALS

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

___________________________________

Candidate's Signature

ENCLOSURE 3
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During the administrati1.

Cheating on the examinatiomore severe penalties.

2.

After the examination has been compindicating that the work is your own and ycompleting the examination. This must be don

3.

Restroom trips are to be limited and only one candidcontacts with anyone outside the examination room to avocheating.

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 eand each answer sheet.

6.

Mark your answers on the answer sheet provided. USE ONLY THE PAPER PROVIDNOT 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 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.



EQUATION SHEET
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�����

� �
(� - �)2

Q = m cp �T Pmax = Mw
2�(k)�

� �

Q = m�h SCR = S/(1-Keff)
�

Q = UA �T CR1 (1-Keff)1 = CR2 (1-Keff)2

26.06 (�eff�) (1-Keff)0

SUR =������������� M = ����������

(� - �) (1-Keff)1

SUR = 26.06/� M = 1/(1-Keff) = CR1/CR0

P = P0 10SUR(t) SDM = (1-Keff)/Keff
�

P = P0 e(t/�) Pwr = Wf m

�(1-�)
P =�������� Po �

* = 1 x 10-5 seconds
�-�

_ _
� = (�*/�) + [(�-�)/�eff�] � = �

*/(�-�)

� = (Keff-1)/Keff �eff = 0.1 seconds-1

� = �Keff/Keff 0.693
_ T1/2 = ������

� = 0.0070 �

DR1D1
2 = DR2D2

2 DR = DRoe
-�t

6CiE(n)
DR = �������� DR � R/hr, Ci� Curies, E� Mev, R� feet

R2

�����������������������������������������������������������������������

�����

1 Curie = 3.7x1010 dps 1 kg = 2.21 lbm
1 hp = 2.54x103 BTU/hr 1 Mw = 3.41x106 BTU/hr
1 BTU = 778 ft-lbf �F = 9/5�C + 32
1 gal H2O � 8 lbm �C = 5/9 (�F - 32)
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Section AQUESTION (AAn initial count rais the new Keff ?
a.

0.957

b.

0.979

c.

0.988

d.

0.998

QUESTION (A.4)

[1.0]

Which one of the following is the MAXIMUM amountreactor WITHOUT causing the reactor to go "Prompt Ca.

100 m �

b.

500 m �

c.

750 m �

d.

1900 m �

QUESTION (A.5)

[1.0]

The reactor is shutdown by 0.05 ÿ

K/K, this would correspond to Keff of:
a.

0.9995.

b.

0.9524.

c.

0.7750.

d.

0.0500.

QUESTION (A.6)

[1.0]

Which one of the following is the effect due to an INCREASE in water temperature?a.

Neutron spectrum hardens due to less moderation.

b.

Neutron spectrum softens due to increased leakage.

c.

Reactivity increases due to less leakage.

d.

Reactivity decreases due to more moderation.



Section AQUESTION (AA reactor is subcrincreases the indicaWhich one of the followina.

.53

b.

.90

c.

.975

d.

1.02

QUESTION (A.8)

[1.0]

Which one of the following statements describes howcharacteristics?a.

Fuel temperature increase will decrease the resonance escape

b.

Fuel temperature decrease results in Doppler Broadening of U238 andand the decrease of resonance escape probability.

c.

Decrease in fuel temperature will increase neutron absorption by U238 and

d.

Fuel temperature increase results in Doppler Broadening of U238 and PU240 resoand the decrease of neutron absorption during moderation.

QUESTION (A.9)

[1.0]

Which statement illustrates a characteristic of Subcritical Multiplication?a.

As Keff approaches unity (1), for the same increase in Keff , a greater increase in neutron
population occurs.

b.

The number of neutrons gained per generation gets larger for each succeeding generation.

c.

The number of fission neutrons remain constant for each generation.

d.

The number of source neutrons decreases for each generation.



Section AQUESTION (ASelect the statema.

Increase the count ra

b.

Increase the count rate by

c.

Provide the source neutrons to

d.

Provide a neutron level high enough

QUESTION (A.11)

[1.0]

With the reactor critical at 50% power, the reactoincreases, a stable doubling time (DT) of 24 second.0070) Which one of the following is the reactivity addea.

0.14% ÿ

K/K

b.

0.16% ÿ

K/K

c.

0.18% ÿ

K/K

d.

0.20% ÿ

K/K

QUESTION (A.12)

[1.0]

The term "Shutdown Margin" describes:a.

the time required for the rods to fully insert

b.

the departure from Keff �

1.00

c.

the amount of reactivity by which the reactor is subcritical

d.

the amount of reactivity inserted by all the rods except the most reactive rod.

QUESTION (A.13)

[1.0]

Given the following condition, which reactor would go critical first? (All other conditions are identical.)a.

Reactor with a blade withdrawal speed of 1 inch per minute.

b.

Reactor with a blade withdrawal speed of 4 inches per minute.

c.

Reactor with a blade withdrawal speed of 6 inches per minute.

d.

Reactor with a blade withdrawal speed of 9 inches per minute.?



Section AQUESTION (AAssuming the Samworth 10 days aftera.

Essentially zero.

b.

It increases by a factor of 2

c.

Less than 0.006 ÿ

K/K but greater

d.

Greater than 0.006 ÿ

K/K

QUESTION (A.15)

[1.0]

The reactor is operating at 100 KW. The reactor opm � of reactivity and allowing power to increase. The opposition, decreasing power.In comparison to the rod withdrawal, the rod insertion will resua.

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.

QUESTION (A.16)

[1.0]

Which one of the following figures most closely depicts the reactivity versus time plot for xenonfollowing series of evolutions:

TIME

EVOLUTION

1

500 KW startup, clean core;

2

Operation at 500 KW for 24 hours;

3

Shutdown for 15 hours;

4

250 Kw for 12 hours.

a.

a

b.

b

c.

c

d.

d

(See attached figures on following page for choice selections.)
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c
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Section AQUESTION (AThe MIT Reactorpower at the time ofis 1.0 second after 110a.

9 MW

b.

15 MW

c.

32 MW

d.

40 MW

QUESTION (A.18)

[1.0]

Which ONE of the following is the reason why it takesbefore thermal equilibrium is attained in the MITR-II reaca.

The time required for equilibrium Xenon and Samarium cond

b.

The time required for the large volume of the Deuterium tank to h

c.

The graphite reflector has a large heat capacity and is slow to redistribution.

d.

The shield coolant system has a small flowrate to accomplish adequate mixinguniformly stabilized.

QUESTION (A.19)

[1.0]

The reactor has been operating at 100% power for the past 20 days. Which one of the followingsource of heat generation in the core 30 SECONDS following a reactor scram from 100% powera.

Fission from the longest lived delayed neutron precursors.

b.

Fission resulting from installed source neutrons.

c.

Beta and gamma heating from fission decay products.

d.

Beta and gamma heating from fission generated by installed neutron sources.



Section BQUESTION (AWhich one of thea.

An increasing concenhence the multiplication fa

b.

Xe-135 is produced both direfission products.

c.

A good approximation for determiningXe-135 is produced from the decay of Cs

d.

The removal rate of Xe-135 is due to the neradioactive decay of Xe-135 atoms.

(*** End of Section A ***)



Section BQUESTION (What is the "Emea.

The reactor floor are

b.

The area within a 100-me

c.

The MIT campus.

d.

The area within a 1-mile radius of th

QUESTION (B.2)

[1.0]

Administrative controls for rabbit irradiations stateWhich one of the following is the reason there must bor samples?a.

high gamma radiation

b.

high beta radiation

c.

to prevent the spread of contamination

d.

high probable surface temperature of polyethylene container.

QUESTION (B.3)

[1.0]

Which one of the following Film Badge colors identifies the wearer as someone whomembers of the general public through the reactor building?a.

Blue

b.

Red

c.

Yellow

d.

Green

QUESTION (B.4)

[1.0]

Following an irradiation of a specimen, the resulting radioisotope is expected to equal 2,000 curies. Theradioisotope will decay by the emission of two gamma rays per disintegration with energies of 1.10 Mev and1.29 Mev. Which one of the following is the radiation exposure rate (R/hr) at one (1) foot from the specimenwith no shielding?a.

17,028 R/hr

b.

28,680 R/hr

c.

34,056 R/hr

d.

57,360 R/hr



Section BQUESTION (A room contains aThis source is schedradiation exposure froma.

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 (B.6)

[1.0]

Based on 10CFR55, which one of the following is the"active" license?a.

Must perform license duties at least 4 hours per calendar qu

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 calen

d.

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

QUESTION (B.7)

[1.0]

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

12 days

b.

25 days

c.

31 days

d.

125 days



Section BQUESTION (A 4 inch thicknessdose rate if an addita.

0.56 mrem/hr

b.

1.50 mrem/hr

c.

2.62 mrem/hr

d.

3.37 mrem/hr

QUESTION (B.9)

[1.0]

A reactor containment evacuation is required. Tnecessary to evacuate personnel from Containment. Ifwhat is the Reactor Operator's MAXIMUM stay time?a.

40 minutes

b.

3.2 hours

c.

6.7 hours

d.

13.3 hours

QUESTION (B.10)

[1.0]

Which one of the following statements is NOT a violation of Technical Specifications?a.

Operating with one inoperable shim blade fully inserted.

b.

Reactor power is 2 MW, one primary pump in service, and the total coolant flow rate is 1000 gpm

c.

Reactor power is 150 kW with the emergency cooling system inoperable.

d.

Reactor power is 100 kW and emergency power is not available.

QUESTION (B.11)

[1.0]

Per Technical Specifications, what is the maximum allowed power level if a Pu-Be source is in the core?a.

100 W

b.

500 W

c.

100 kW

d.

250 kW



Section BQUESTION (During the perforrequired. Select thea.

Two members of the re

b.

The Duty Shift Supervisor an

c.

A licensed Senior Reactor Operat

d.

Two licensed Senior Reactor Operators

QUESTION (B.13)

[1.0]

Which one of the following statements regarding reaa.

Reactor operations may continue if a required member oproblems. An adequate replacement shall be secured as s

b.

If a reactor startup is scheduled for 3.00 PM, the morning surveat least 1 hour prior to the startup.

c.

Work shall not be conducted in the reactor building unless a reactor sappointed by a reactor supervisor is present at the facility.

d.

The shift supervisor may grant permission to an experimenter to irradiate acliquids.

QUESTION (B.14)

[1.0]

A safety function required by Technical Specifications as a Limiting Condition for Operation is tobypassed (assume it is not a part of an approved procedure). Which one of the following statemea guideline to bypass the safety function as required by PM 1.9 "Bypass of Safety Functions andControl".a.

Bypasses or jumpers may be installed for maintenance or testing purposes only when the reactor isshutdown.

b.

If Jumpers are used, the jumper must be tagged and a warning tag is to be placed on the shim bladecontrol handle.

c.

Such bypasses must be approved by Duty-Shift-Supervisor or Reactor Superintendent

d.

If the reactor is to be operated with the bypass installed, a record of the authorizer's initial must berecorded on the bypass log.



Section BQUESTION (Which one of the fjeopardize personnea.

Circuit breakers shouldthe key to the padlock on hi

b.

Tags may be removed by any mshould be cleared, the Operator-in-C

c.

The on-duty console operator or a licensout and verify that the system is in a safe co

d.

Any member of the NRL/RPO staff including eleunder the direction of a licensed senior operator.

QUESTION (B.16)

[1.0]

Which of the following is not considered to cause a whole boda.

Ar-41

b.

I-131

c.

Xe-133

d.

Kr-88

QUESTION (B.17)

[1.0]

The fuel management pattern of the MITR-II usually calls for refueling (following operation at flong period of time) when the shim bank position reaches 16 inches. Approximately what is the creactivity at this time?a.

Approximately 200 mbeta of excess reactivity

b.

Approximately 0.2 Beta of excess reactivity

c.

Approximately 1 Beta of excess reactivity

d.

Approximately 2 Beta of excess reactivity



Section CQUESTION (If the reactor coreanti-syphon valves,a.

General

b.

Site Area

c.

Alert

d.

Event

QUESTION (B.19)

[1.0]

In response to a "COOLING TOWER FANS OFF" alathe reactor operating at 4 MW the immediate action rea.

perform a minor scram.

b.

perform a major scram.

c.

shut the secondary blowdown valves and monitor primary coolant flo

d.

depress the "ALL RODS IN" pushbutton and lower power to 1 MW or less

QUESTION (B.20)

[1.0]

During continuous power operation with the automatic control system it may be necessreshim the control blades to maintain the regulating rod within its useful range.Which ONE of the following describes the requirements associated with this reshim of controla.

Reactor power is to be maintained within 2.5% of the desired level while reshimming.

b.

All shim blades must be maintained within 2.5 inches of each other during the reshim and within 1.0inch following the reshim.

c.

The first motion of any control absorber during a reshim should be inward so as to lower reactor power.

d.

The duty supervisor must approve all reshims prior to performance.

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



Section CQUESTION: 00What is the cyclea.

3 minutes to open a

b.

3 minutes to open and 5

c.

5 minutes to open and 3 minut

d.

1 minute to open and 3 minutes to c

QUESTION: 002 (1.00)Which ONE of the following is NOT indicated asa.

Dump valve open.

b.

Low reflector level.

c.

Abnormal building ÿ

P.

d.

High primary conductivity.

QUESTION: 003 (1.00)Blowdown of the cooling tower basins must be secured when the reactor is not oa.

it would lower the level of the basins.

b.

secondary radiation monitors are not capable of detecting primary to secondary leakagereactor is shut down

c.

the blowdown will discharge the chemicals used to maintain the pH of secondary water.

d.

it would be an unnecesssary waste of water.

QUESTION: 004 (1.00)Which of the following is the alarm setting on the core outlet temperature recorder?a.

50 �C

b.

53 �C

c.

55 �C

d.

60 �C



Section CQUESTION: 00MP-6 and MP-6AThese alarms occura.

1000 gpm

b.

1500 gpm

c.

1800 gpm

d.

1950 gpm

QUESTION: 006 (1.00)The spent fuel storage pool alarm will activate in resa.

a leak in the cleanup system.

b.

spent fuel storage pool pump high discharge pressure.

c.

high level in the pool.

d.

high radiation in the pool.

QUESTION: 007 (1.00)Which ONE of the following is NOT a function associated with the reactor upper gra.

Trip primary pump if grid is unlatched.

b.

Limit refueling to one element position at a time.

c.

Ensure blades are fully inserted before a refueling is initiated.

d.

Provide a position for source installation if counts are below minimum for a startup.

QUESTION: 008 (1.00)Of what material are the fuel dummies constructed?a.

Titanium

b.

Stainless steel

c.

Aluminum

d.

Spent uranium



Section CQUESTION: 00A rapid shift of coa.

a temporary reductio

b.

pressure pulse that is tranflow on MP-6/6A.

c.

rapid cooldown of the primary and

d.

temporary lack of heat removal until sp

QUESTION: 010 (1.00)The voltage scrams associated with the nuclear insa.

console power is lost.

b.

the voltage becomes too high, driving the detector into the c

c.

compensating voltage is lost.

d.

the voltage drops below the value required to maintain the detector in th

QUESTION: 011 (1.00)A major concern when responding to any casualty that affects the reflector is:a.

possible tritium exposure.

b.

toxicity of the heavy water.

c.

corrosiveness of irradiated heavy water.

d.

possible N-16 exposure.

QUESTION: 012 (1.00)What must be done in order to continue operation if a single plenum radiation monitor becomes inoperativedue to a plugged flow line and the containment isolates?a.

Bypass affected channel using key switch and restart ventilation.

b.

Bypass by selecting a different plenum channel and restart ventilation.

c.

Replace plugged flow line and restart ventilation.

d.

Operation is not allowed.



Section CQUESTION: 0Which ONE of tha.

A "low air pressurefire system's compresso

b.

The cooling tower fire alarm

c.

The "cooling tower sprinkler on"thereby causing sprinkler flow.

d.

The cooling tower fire alarm annunciates

QUESTION: 014 (1.00)The resin used to remove impurities from the reflectoa.

Mixed bed H - OH resin.

b.

Mixed bed D - OD resin.

c.

Segregated bed D - OD resin.

d.

Segregated bed H - OH resin.

QUESTION: 015 (1.00)Which ONE of the following is NOT used to provide an emergency action level?a.

Auxiliary core purge monitor.

b.

Plenum monitor.

c.

Sewer monitor.

d.

Ventilation damper indication.

QUESTION: 016 (1.00)The primary purpose for limiting cleanup system temperature to less than 50 degrees-C is to:a.

minimize gaseous release when sampling the primary.

b.

prevent damage to the ion exchanger resin.

c.

prevent coolant flashing when passing through filters.

d.

limit the inaccuracy of the conductance probes, which are not temperature compensated.



Section CQUESTION: 0The primary cona large leak of prima.

loss of efficiency in rem

b.

possible spontaneous comb

c.

reduction in relief flow capability t

d.

possible spread of contaminants previ

QUESTION: 018 (1.00)Which ONE of the following actions should the coradiation monitor alarms during rabbit irradiation?a.

Eject the sample into the hot cell using the "Abort Auto T

b.

Shutdown the reactor and when radiation levels are less tha"Eject" pushbutton to remove the sample.

c.

Commence a normal reactor shutdown and dump the reflector.

d.

Depress and hold the radiation alarm reset pushbutton to allow for thesample.

QUESTION: 019 (1.00)Which ONE of the following statements correctly describes the "automatic rundown" interla.

With reactor control on automatic, if the regulating rod reaches the near-in limit the selected shimwill run in after 30 seconds.

b.

With reactor control on manual, if the regulating rod reaches the near-in limit the selected shim bladewill run in after 30 seconds.

c.

With reactor control on automatic, if the regulating rod reaches the near-in limit all shim blades will runin after 30 seconds.

d.

With reactor control on automatic, if the regulating rod reaches the near-out limit, the selected shimblade will run in after 30 seconds



Section AQUESTION: 0The minimum coa.

one effluent (stack oone tritium sampler.

b.

one plenum monitor capableone water monitor and one tritiu

c.

one plenum monitor capable of closwarning personnel, one water monitor a

d.

one plenum monitor capable of closing the done water monitor and one tritium sampler.

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