
January 9, 2001

Dr. Steven S. Koblik, President
Reed College
3203 SE Woodstock Boulevard
Portland, OR 97202

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

Dear Dr. Koblik:

During the week of December 4, 2000, the NRC administered initial 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 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. 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 Paul Doyle by phone at 301-415-1058 or
by Internet E-mail at pvd@nrc.gov.

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. 50-288

Enclosures: 1. Initial Examination Report
No. 50-288/OL-01-01

2. Examination and answer key (RO/SRO)
cc w/encls:
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U. S. NUCLEAR

OPERATOR LICEN

REPORT NO.:

50-288/OL

FACILITY DOCKET NO.:

50-28

FACILITY LICENSE NO.:

R-112

FACILITY:

Reed College

EXAMINATION DATES:

December 6 and 7, 2

EXAMINER:

Paul Doyle, Chief Examiner

SUBMITTED BY:

___________/RA/________________

1

Paul Doyle, Chief Examiner

Date

SUMMARY:During the week of December 4, 2000, the NRC administered Operatto two Reactor Operator and two Senior Reactor Operator (Upgrade) licfour candidates passed all portions of the examinations administered.
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1.

Examiners:

Paul V. Doyle Jr., Chief Examiner

2.

Results:
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IL

Written

2/0

0/0

2/0

Operating Tests

2/0

2/0

4/0

Overall

2/0

2/0

4/0

3.

Exit Meeting:Paul Doyle, NRC, ExaminerStephen Frantz, Facility Director, Reed CollegeMr. Frantz reviewed the examination prior to administration and suggested a few minorchanges. The examiner incorporated the changes prior to administration. The facilityhad no further comments on the written. The examiner thanked Mr. Frantz for hisassistance in the coordination of the examinations.



REED REACTOR FACILITY
With Answer Key

OPERATOR LICENSING EXAMINATION
December 8, 2000

ENCLOSURE 2



Section AQ
U

E
S

T
IO

N
A

.1
[2.0

points,0.5
each]

Match each term

Column A

Column B

a.

Prompt Neutron

1.

A neu

b.

Fast Neutron

2.

A neutron bor

c.

Thermal Neutron

3.

A neutron born

d.

Delayed Neutron

4.

A neutron at an ene

Q
U

E
S

T
IO

N
A

.2
[1.0

point]

You enter the control room and note that all nuclearno rods are in motion. Which ONE of the following cona.

The reactor is critical.

b.

The reactor is subcritical.

c.

The reactor is supercritical.

d.

The neutron source has been removed from the core.

Q
U

E
S

T
IO

N
A

.3
[1.0

point]

Which ONE of the following describes the M
A

JO
R

contributor to the production and depletion

Xenon respectively in a S
T

E
A

D
Y

-S
T

A
T

E
O

P
E

R
A

T
IN

G

reactor?

Production

Depletion

a.

Radioactive decay of Iodine

Radioactive Decay

b.

Radioactive decay of Iodine

Neutron Absorption

c.

Directly from fission

Radioactive Decay

d.

Directly from fission

Neutron Absorption

Q
U

E
S

T
IO

N
A

.4
[1.0

point]

Which factor of the Six Factor formula is most easily varied by the reactor operator?a.

Thermal Utilization Factor (f)

b.

Reproduction Factor ( ÿ)

c.

Fast Fission Factor ( �)

d.

Fast Non-Leakage Factor (Lf )



Section AQ
U

E
S

T
IO

N
A

.5
[1.0

point]
Which ONE of thea.

35 Br 87�

33 As 83

b.

35 Br 87�

35 Br 86

c.

35 Br 87�

34 Se 86

d.

35 Br 87�

36 Kr 87

Q
U

E
S

T
IO

N
A

.6
[1.0

point]

You perform two initial startups a week apart. Ea(core burnup, pool and fuel temperature, and countthe two startups is that during the S
E

C
O

N
D

one you stop for 10

the second startup compare the critical rod height and co

Rod Height

Count Rate

a.

Higher

Same

b.

Lower

Same

c.

Same

Lower

d.

Same

Higher

Q
U

E
S

T
IO

N
A

.7
[1.0

point]

Several processes occur that may increase or decrease the available number of neutrons.from the following the six-factor formula term that describes an IN
C

R
E

A
S

E

in the number of neutrons

during the cycle.a.

Thermal utilization factor (f).

b.

Resonance escape probability (p).

c.

Thermal non-leakage probability ( �

th ).

d.

Reproduction factor ( ÿ).

Q
U

E
S

T
IO

N
A

.8
[1.0

point]

Which ONE of the following atoms will cause a neutron to lose the most energy in an elastic collision?a.

Uranium 238

b.

Carbon 12

c.

Hydrogen 2

d.

Hydrogen 1



Section AQ
U

E
S

T
IO

N
A

.9
[1.0

point]
Keff for the reactorKeff be?a.

0.982

b.

0.987

c.

1.013

d.

1.018

Q
U

E
S

T
IO

N
A

.10
[1.0

point]

About two minutes following a reactor scram, periodCONSTANT rate. If reactor power is 10 -5% full powera.

5 × 10 -6% full power

b.

2 × 10 -6% full power

c.

10 -6% full power

d.

5 × 10 -7% full power

Q
U

E
S

T
IO

N
A

.11
[1.0

point]

Core excess reactivity changes with…a.

Fuel burnup

b.

Control Rod Height

c.

Neutron Level

d.

Reactor Power Level

Q
U

E
S

T
IO

N
A

.12
[1.0

point]

INELASTIC SCATTERING is the process by which a neutron collides with a nucleus and …a.

recoils with the same kinetic energy it had prior to the collision.

b.

is absorbed, with the nucleus emitting a gamma ray, and the neutron with a lower kinetic energy.

c.

is absorbed, with the nucleus emitting a gamma ray.

d.

recoils with a higher kinetic energy than it had prior to the collision with the nucleus emitting agamma ray.



Section AQ
U

E
S

T
IO

N
A

.13
[1.0

point]
For most materiaa.

increases as neutron

b.

decreases as neutron ene

c.

increases as target nucleus ma

d.

decreases as target nucleus mass in

Q
U

E
S

T
IO

N
A

.14
[1.0

point]

Which one of the following is the definition of thea.

The ratio of the number of neutrons produced by fasfission

b.

The ratio of the number of neutrons produced by thermal fissfission

c.

The ratio of the number of neutrons produced by fast and thermal fisby thermal fission

d.

The ratio of the number of neutrons produced by fast fission to the number pthermal fission

Q
U

E
S

T
IO

N
A

.15
[1.0

point]
W

H
IC

H
O

N
E

of the following is the M
A

JO
R

source of energy released during fission?

a.

Kinetic energy of the fission neutrons.

b.

Kinetic energy of the fission fragments.

c.

Decay of the fission fragments.

d.

Prompt gamma rays.

Q
U

E
S

T
IO

N
A

.16
[1.0

point]

A characteristic peculiar to TRIGA fuel is that it has a relatively large (and quickly acting) …a.

pressure coefficient.

b.

void coefficient.

c.

bath temperature coefficient.

d.

fuel temperature coefficient.



Section AQ
U

E
S

T
IO

N
A

.17
[1.0

point]
For the Reed Reafor every $0.25a.

125 watts

b.

250 watts

c.

1.0 kilowatts

d.

2.5 kilowatts

Q
U

E
S

T
IO

N
A

.18
[1.0

point]

The number of neutrons passing through a unit surfone of the following?a.

Neutron Population (np)

b.

Neutron Impact Potential (nip)

c.

Neutron Flux (nv)

d.

Neutron Density (nd)

Q
U

E
S

T
IO

N
A

.19
[1.0

point]

Which ONE of the following is the correct reason that delayed neutrons enhance contreactor?a.

There are more delayed neutrons than prompt neutrons.

b.

Delayed neutrons increase the average neutron generation time.

c.

Delayed neutrons are born at higher energies than prompt neutrons and therefore have a greatereffect.

d.

Delayed neutrons take longer to reach thermal equilibrium.



Section BQ
U

E
S

T
IO

N
B

.1
[1.0

point]
Which ONE of theExperiments which ca.

explosive materials.

b.

fissionable materials

c.

materials corrosive to reactor com

d.

compounds highly reactive with water.

Q
U

E
S

T
IO

N
B

.2
[2.0

points,0.5
each]

Match the type of radiation in column A with its asso

Column A

Column B

a.

alpha

1

b.

beta

2

c.

gamma

5

d.

neutron (unknown energy)

1020

Q
U

E
S

T
IO

N
B

.3
[2.0

points,0.5
each]

Match the radiation reading from column A with its corresponding radiation area classificati10 CFR 20) listed in column B.

COLUMN A

COLUMN B

a.

10 mRem/hr

1.

Unrestricted Area

b.

150 mRem/hr

2.

Radiation Area

c.

10 Rem/hr

3.

High Radiation Area

d.

550 Rem/hr

4.

Very High Radiation Area



Section BQ
U

E
S

T
IO

N
B

.4
[1.0

point]
10CFR50.54(x) stspecification

(contained
in

a
license

issued
under

this
part)

in
an

em
ergency

w
hen

this
action

is
im

m
ediately

needed
to

protect
the

public
health

and
safety

and
no

action
consistentw

ith
license

conditions
and

technicalspecifications
thatcan

provide
adequate

or
equivalentprotection

is
im

m
ediately

apparent.

10CFR50.54(y) states th

management which may aua.

any Reactor Operator licensed

b.

any Senior Reactor Operator licens

c.

Facility Manager (or equivalent at facility)

d.

NRC Project Manager

Q
U

E
S

T
IO

N
B

.5
[1.0

point]

Per Technical Specifications regarding the Area Radiationthis monitor (up to _______), reactor operations may continugamma dose rate is utilized as a temporary substitute”.a.

one day

b.

two days

c.

one week

d.

two weeks

Q
U

E
S

T
IO

N
B

.6
[1.0

point]

Which ONE of the following is the 10 CFR 20 definition of T
O

T
A

L
E

F
F

E
C

T
IV

E
D

O
S

E
E

Q
U

IV
A

LE
N

T

(T
E

D
E

)?

a.

The sum of the deep does equivalent and the committed effective dose equivalent.

b.

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

c.

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

d.

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



Section BQ
U

E
S

T
IO

N
B

.7
[1.0

point]
T

w
o

inches of shieldin

mR/hr. If you add a(Assume all reading ara.

25 mR/hr

b.

50 mR/hr

c.

75 mr/hr

d.

100 mr/hr

Q
U

E
S

T
IO

N
B

.8
[1.0

point]

Your Reactor Operator license expires after _____ yeaa.

2

b.

4

c.

6

d.

8

Q
U

E
S

T
IO

N
B

.9
[1.0

point]

Per the Emergency plan, “The exposure and intake limit for life saving action or correcmitigates the consequences, or reduces the severity of the emergency event is _______Effective Dose Equivalent (TEDE).a.

5 rem

b.

10 rem

c.

25 rem

d.

50 rem

Q
U

E
S

T
IO

N
B

.10
[1.0

point]

Technical Specification H requires “all fuel elements and fueled devices shall be rigidly supportedduring storage in a safe geometry (Keff is less than ____ under all conditions of moderation).a.

0.80

b.

0.85

c.

0.90

d.

0.95



Section BQ
U

E
S

T
IO

N
B

.11
[1.0

point]
According to Techshall be securely loca.

$.25

b.

$.50

c.

$.75

d.

$1.0

Q
U

E
S

T
IO

N
B

.12
[1.0

point]

Which ONE of the following is the definition of Emea.

a condition that calls for immediate action, beyond theavoid an accident or to mitigate the consequences of one.

b.

Specific instrument readings, or observations; radiation dose ocontamination levels of airborne, waterborne, or surface-depositedbe used as thresholds for establishing emergency classes and initiatinmethods.

c.

classes of accidents grouped by severity level for which predetermined emeshould be taken or considered.

d.

a document that provides the basis for actions to cope with an emergency. It outlineobjectives to be met by the emergency procedures and defines the authority and responto achieve such objectives.

Q
U

E
S

T
IO

N
B

.13
[1.0

point]

In case of an emergency the N
O

R
M

A
L

Emergency Support Center (evacuation not required) …

a.

Director’s Office (Room 102 Chemistry Building)

b.

Reactor Control Room.

c.

Community Safety Office

d.

Portland Police Bureau Office

Q
U

E
S

T
IO

N
B

.14
[1.0

point]

Which ONE of the following Emergency classifications is N
O

T

used at the Reed Reactor Facility?

a.

Non-Reactor Safety Related Event

b.

Notification of Unusual Event

c.

Alert

d.

Site Area Emergency



Section BQ
U

E
S

T
IO

N
B

.15
[1.0

point]

A small radioactive sR/hr at 1 foot. A Radiaa.

400 feet

b.

40 feet

c.

20 feet

d.

10 feet

Q
U

E
S

T
IO

N
B

.16
[1.0

point]

The control element drop times were last measureddates is the latest the maintenance may be performedSpecifications requirement?a.

Sep. 30, 1999

b.

Oct. 16, 2000

c.

Jan. 31, 2001

d.

Apr. 10, 2001

Q
U

E
S

T
IO

N
B

.17
[1.0

point]

When performing Wipe tests per SOP 23, no action is required unless any of the swipesgreater than … (Note: this IS

the limit for C
O

N
T

A
M

IN
A

T
IO

N

, N
O

T

the good policy limit for cleanup.)

a.

10 dpm/100 cm 2

b.

50 dpm/100 cm 2

c.

100 dpm/100 cm 2

d.

1000 dpm/100 cm 2

Q
U

E
S

T
IO

N
B

.18
[1.0

point,¼
each]

Match the Federal Regulation chapter in column A with the requirements covered in column B.

Column A

Column B

a.

10 CFR 20

1.

Operator Licenses

b.

10 CFR 50

2.

Facility Licenses

c.

10 CFR 55

3.

Radiation Protection

d.

10 CFR 73

4.

Special Nuclear Material



Section CQ
U

E
S

T
IO

N
C

.1
[2.0

points,½
each]

Match the purifica

Column A

Column B

a.

remove floating dust, bu

b.

remove dissolved impurities

2

c.

remove suspended solids

3.

Filter

d.

maintain pH

Q
U

E
S

T
IO

N
C

.2
[1.0

point]

The gas used to move pneumatic tube “rabbit” sama.

H

b.

Air

c.

CO2

d.

N2

Q
U

E
S

T
IO

N
C

.3
[2.0

points,½
each]

Match the detector type in column B with the proper reactor channel in column A.

Column A

Column B

a.

Log Count Rate

1.

Fission Counter

b.

Log N

2.

BF3 Counter

c.

Linear

3.

Compensated Ion Chamber

d.

Percent Power

4.

Uncompensated Ion Chamber

Q
U

E
S

T
IO

N
C

.4
[1.0

point]

Which ONE of the following is the reason that primary temperature is maintained below 48.9�C(120�F)? Above this temperature the …a. diffusion of N 16from the pool increases dramatically.b. bath temperature coefficient changes from negative to positive.c. the purification system filter melts.d. the demineralizer resin start to break down.



Section CQ
U

E
S

T
IO

N
C

.5
[1.0

point]
Which ONE of thea.

A logic circuit receivedetecting direction, conve

b.

A ten-turn potentiometer, drivposition.

c.

As the rod moves up and down, theswitches which generate a signal which is

d.

As the rod moves, it moves into or out of a c

Q
U

E
S

T
IO

N
C

.6
[1.0

point]

Which ONE of the following is the method used to minima scram?a.

A small spring located at the bottom of the rod.

b.

A piston, (part of the connecting rod) drives water out of a dashpot aits travel.

c.

An electrical-mechanical brake energizes when the rod down limit switch is e

d.

A piston (part of the connecting rod) drives air out of a dashpot as the rod nears ttravel.

Q
U

E
S

T
IO

N
C

.7
[1.0

point]

You are operating the reactor in servo mode, with the reg rod at 80% withdrawn, and reactor pow80% license power. A trainee trips and inadvertantly depresses the OUT button for the reg rod, whsticks in the depressed position. As a result the reactor will …a.

scram due to reaching the reactor period trip point.

b.

scram due to reaching the reactor power trip point.

c.

increase, but not scram, the change in power and period will generate an opposite signal to returnthe reg rod to the original position.

d.

see no effect at all, the reg rod buttons are not operable when in servo mode.



Section CQ
U

E
S

T
IO

N
C

.8
[1.0

point]
Which ONE of thefailure of the primarya.

A Vacuum breaker valv

b.

All primary system pipes end

c.

½ inch holes are located in each w

d.

A vacuum breaker valve is located dow

Q
U

E
S

T
IO

N
C

.9
[1.0

point]

In the event of failure of the pool cooling system, thecool the reactor for ______, with the reactor operatingtemperature = 15�C (57�F).
a.

about ½ Minute

b.

about ½ Hour

c.

about ½ Day

d.

about ½ Week

Q
U

E
S

T
IO

N
C

.10
[1.0

point]

An experimenter drops and breaks open a sample vial in a laboratory room. He immediaof the room and closes the door. You are called in to assist in the cleanup. Prior to openinyou would take a reading using a(n)a.

Ion Chamber portable radiation detector to determine the radiation field strength.

b.

Geiger-Müller portable radiation detector to determine the radiation field strength.

c.

Ion Chamber portable radiation detector to determine whether contamination is present.

d.

Geiger-Müller portable radiation detector to determine whether contamination is present.

Q
U

E
S

T
IO

N
C

.11
[1.0

point]

The control rods are aluminum tubes containing …a.

hafnium

b.

boron-carbide

c.

aluminum oxide.

d.

stainless-steel



Section CQ
U

E
S

T
IO

N
C

.12
[1.0

point]
A sample placedreactivity?a.

Lazy Susan

b.

Pneumatic Transfer system

c.

Hollow Element Assembly

d.

Central Thimble.

Q
U

E
S

T
IO

N
C

.13
[1.0

point]

The purpose of the graphite slugs located at the topa.

absorb neutrons, thereby reducing neutron embrittleme

b.

absorb neutrons, thereby reducing neutron leakage from the

c.

reflect neutrons, thereby reducing neutron leakage from the core.

d.

couple neutrons from the core to the nuclear instrumentation, decreasi

Q
U

E
S

T
IO

N
C

.14
[1.0

point]

The ventilation system is designed so that: (Assume normal conditions, all equipmea.

the reactor room is at a higher pressure than the atmosphere.

b.

the reactor room is at a lower pressure than the adjacent laboratory.

c.

the reactor building is equal to atmospheric pressure.

d.

the reactor room and the adjacent laboratory are always at the same pressure.

Q
U

E
S

T
IO

N
C

.15
[1.0

point]

Which ONE of the following radiation monitors is routinely used to monitor Ar 41release to theenvironment?a.

APM

b.

CAM

c.

GSM

d.

RAM



Section CQ
U

E
S

T
IO

N
C

.16
[1.0

point]
Which ONE of theIon Chamber?a.

Pulses smaller than a hentering the instrument chan

b.

The chamber contains concentother only gammas, are wired electrdue to neutrons.

c.

The signal travels through a Resistance-Cpower change per time period effectively delet

d.

A compensating voltage equal to a predeterminedamplifier electronically removing source gammas fromproportional to reactor power and therefore not compens

Q
U

E
S

T
IO

N
C

.17
[1.0

point]

Which ONE of the following parameters is NOT measured in the PrLoops?a.

Temperature

b.

Flow Rate

c.

Conductivity

d.

pH

Q
U

E
S

T
IO

N
C

.18
[1.0

point,¼
each]

Identify the Nuclear Instrumentation components designated A through D on the Figure provided.a.

A

1.

Source Interlock

b.

B

2.

Pulse Height Discriminator

c.

C

3.

Period Amplifier

d.

D

4.

Rod Control Servo



Section AA.1

a, 2; b, 4;

REF:

RRF Trainin

A.2

c

REF:

Standard NRC ques

A.3

b

REF:

RRF Training Manual Chapt

A.4

a

REF:

RRF Training Manual Chapter 8, §§

A.5

d

REF:

RRF Training Manual Chapter § 2.1, pp. 2-1

A.6

d

REF:

RRF Training Manual Chapter 8, § 8.6, pp. 8-12–8-

A.7

d

REF:

RRF Training Manual Chapter 8, §§ 8.3 and 8.4, pp. 8-3–8-

A.8

d

REF:

RRF Training Manual Chapter 3, § 3.4.4, pp. 3-22 – 3-23.

A.9

b

REF:

RRF Training Manual Chapter 9, § 9.2 pp. 9-1 – 9-2.

SDM = (1-keff )/keff = (1-0.98)/0.98 = 0.02/0.99 = 0.02041 or 0.02041/.0075 = $2.72,worth ( �) of -$2.72. Adding +$1.00 reactivity will result in a SDM of $2.72 - $1.00 = $1.0129081 �

K/K
Keff = 1/(1+SDM) = 1/(1 + 0.0129081) = 0.987A.10

c

REF:

P = P0 e -T/�= 10 -5× e (-180sec/80sec)= 10 -5× e -2.25= 0.1054 × 10 -5= 1.054 × 10 -6

A.11

a

REF:

Tech Spec. E.2

A.12

b

REF:

RRF Training Manual Chapter x, § 3.3 p. 3-14

A.13

b

REF:

RRF Training Manual Chapter 3, § 3.3 pp. 3-13 – 2-16.

A.14

c

REF:

RRF Training Manual Chapter x, § 8.3.1, p. 8-3.

A.15

b

REF:

RRF Training Manual Chapter 10, § 10.1, 2 nd¶, p. 10-1.

A.16

d

REF:

RRF Training Manual Chapter 10, § 10.5.2

A.17

c

REF:

Discussion with S. Frantz.



Section AA.18

c

REF:

RRF Trainin

A.19

b

REF:

RRF Training Manua



Section B

D
R

1

X
22

�

D
R

2

X
21

X
22

�

D
R

1

D
R

2

X
X

22
�

2000
5

×
1

2
�

400ft
2X

2
�

20ft

B.1

a

REF:

Technical Sp

B.2

a, 20;

b, 1;

c, 1;

d, 10

REF:

10CFR20.100x

B.3

a, 2;

b, 3;

c, 3;

d, 4

REF:

10 CFR 20.1003, Definitions

B.4

b

REF:

10CFR50.54(y)

B.5

c

REF:

Technical Specifications G.1.

B.6

a

REF:

10 CFR 20.1003 D
efinititions

B.7

b

REF:

Nuclear Power Plant Health Physics and Radiation ProtectiVersion©1988, § 9.2.3 "Half-Thickness and Tenth-Thickness"

B.8

c

REF:

10CFR55.55(a)

B.9

c

REF:

Emergency Plan § 3.5, p. 13.

B.10

a

REF:

Technical Specification H.1

B.11

d

REF:

Technical Specification J.4.c

B.12

b

REF:

Emergency Plan, § 2.0 D
efinitions, p. 6.

B.13

a

REF:

Emergency Plan, § 8.1, p. 25

B.14

d

*REF:

Emergency Plan, §§ 4.1–4.4 pp. 14 and 15.

B.15

c

REF:B.16

c

REFERENCE

T.S. §§ F.9 and A.7

B.17

d

REFERENCE

SOP 23 H
ealth

P
hysics

W
ipe

T
ests, § 23.7.1.6.



Section BB.18

a, 3;

b, 2;

c

REFERENCE

Fac



Section CC.1

a, 2;

b, 1;

c,

REF:

d § 5.2.6, p

C.2

b

REF:

RRF Description & S

C.3

a, 1;

b, 3;

c, 3;

d, 4

REF:

RRF Description & SAR § 511.7, p. 11-6.

C.4

d

REF:

RRF Instructor Manual Lecture on P
rim

ary,S
econdary,M

echroom
,Loft § 1

(C.5)

b

REF:

RRF Description & SAR § 5.2.7, Fig. 5-5 p. 5-

C.6

b

REF:

RRF Description & SAR § 5.2.7, p. 5-11, 1 ST¶, Also R1 stfull ¶ on page 11-3.

C.7

d

REF:

Reed College Reactor Exam bank, § C, question 64. (Slight rewr

C.8

c

REF:

RRF Drawing Provided for Water System.

C.9

c

REF:

Standard Operating Procedure SOP 44, Power Calibration Worksheet, p. 2 of 2.

P
ow

er
kilow

att
T

em
perature

T
im

e
kW

C
hr

(
)

.
=

×
×

°
−

∆
103

5

Heatup constant for pool is 103.5 kW/( �C-hr) This implies that the pool heats up by 1�C per hou
103.5 kW. At 240 kW/hr, the heatup rate is 240/103.5 = 2.32�C/hr. Time = �

T/2.32�C/hr = 14.6

hours, or about ½ day. Note: This is an OPERATIONAL question. The candidate is NOT expectedto remember the 103½ kW/( �C–hr) constant. However, the candidate should have a feel for abouthow long the reactor may be operated at max power without cooling.C.10

a

REF:

Standard NRC question.

C.11

b

REF:

RRF Description & SAR § 5.2.7 p. 5-8

C.12

d

REF:

RRF Description & SAR § 5.2.5, pp. 5-6 – 5-7. RRF Training Manual § 11.5, pp. 11-4 –11-5

C.13

c

REF:

RRF Description & SAR § 5.2.2, pp. 5-3 – 5-5.

C.14

b

REF:

RRF Description & SAR § 4.4, p. 4-5

C.15

c

REF:

Examination Bank § C, question 66, also SOP 5, § 5.7.3, p. 2.



Section CC.16

b

REF:

RRF Trainin

C.17

d

REF:

RRF Description & S

C.18

a, 2;

b, 1;

c, 4;

d, 3

REF:

Facility supplied (NRC modi
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CANDIDATE:
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:
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DR ÿ Rem, Ciÿ curies, Eÿ Mev, Rÿ feet

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

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

1 BTU = 778 ft-lbf ����F = 9/5����C + 32

1 gal (H2O) ���� 8 lbm ����C = 5/9 (����F - 32)

cP = 1.0 BTU/hr/lbm/����F cp = 1 cal/sec/gm/����C
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C.5 a b c d ___ C.18b 1 2 3 4 ___

C.6 a b c d ___ C.18c 1 2 3 4 ___

C.7 a b c d ___ C.18d 1 2 3 4 ___

C.8 a b c d ___
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday
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