
June 22, 2001

Mr. Ralph A. Butler, Chief Operating Officer
Research Reactor Facility
University of Missouri
Columbia, MO  65211

SUBJECT:  INITIAL EXAMINATION REPORT NO. 50-186/OL-01-02

Dear Mr. Butler:  

During the week of June 10, 2001, the NRC administered initial examinations to employees of
your facility who had applied for a license to operate your University of Missouri � Columbia
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/indesx.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 Mr. Paul Doyle at 301-415-1058 or
Internet e-mail 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. 50-186

Enclosures: 1.  Initial Examination Report
        No. 50-186/OL-01-02
2.  Examination and answer key (RO/SRO)

cc w/encls:



Please see next page
University of Missouri-Columbia Docket No. 50-186

cc:

University of Missouri
Associate Director
Research Reactor Facility
Columbia, MO  65201

A-95 Coordinator
Division of Planning
Office of Administration
P.O. Box 809, State Capitol Building
Jefferson City, MO  65101

Mr. Ron Kucera, Director
Intergovernmental Cooperation
  and Special Projects
Missouri Department of Natural Resources
P.O. Box 176
Jefferson City, MO  65102
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U. S. NUCLEAR

OPERATOR LICE

REPORT NO.:

50-186/O

FACILITY DOCKET NO.:

50-

FACILITY LICENSE NO.:

R-103

FACILITY:

University of Missouri � Colu

EXAMINATION DATES:

June 11�12, 2001

SUBMITTED BY:

          Paul V. Doyle                   

6/18/2001 

Paul Doyle, Chief Examiner

    Date

SUMMARY:During the week of June 10, 2001, the NRC administered operator three Reactor Operator candidates.  All three candidates passed their 

R
EPO

R
T D

ETAILS

1.

Results:

R
O

 PASS/FAIL
SR

O
 PASS/FAIL

TO
TAL PASS/FAIL

Written

3/0

0/0

3/0

Operating Tests

3/0

0/0

3/0

Overall

3/0

0/0

3/0

2.

Exit Meeting:Paul Doyle, NRC, ExaminerPaul Hobbs, MURR, Reactor ManagerLes Foyto, MURR, Assistant Reactor Manager, EngineeringKiratadas Kutikkad, MURR, Assistant Reactor Manager, PhysicsMichael Dixon, MURR, Assistant Reactor Manager, OperationsJohn Fruits, MURR, Training Coordinator

Mr. Doyle thanked the MURR staff for their support of the examinations.  Mr. Foyto, reviewedsections B and C of the written examination, and commented that questions C.3 and C.5 nolonger had correct answers and should be deleted.  Mr. Doyle stated that he saw NO genericweakness during the administration of the operating tests.  The facility staff requested anotherexamination for three Reactor Operator and Three Senior Reactor Operator Upgradecandidates for early September 2001.  Mr. Doyle noted the request and told the facility thatinstead of returning the material, to please send any updates, for preparation of the next exam. Mr. Kutikkad E-mailed his comments on Section A, requesting deletion of questions A.1 andA.9.  
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UNIVERSITY OF MISSOURI�COLUMBIA
With Answer Key

OPERATOR LICENSING
EXAMINATION
June 12, 2001

ENCLOSURE 2



Section AQUESTION   A.1The reactor is critica1% ∆K into the reactor. action?a.

� 2 seconds

b.

� 10 seconds

c.

� 20 seconds

d.

� 40 seconds

QUESTION   A.2

[1.0 point]

The difference between a moderator and a reflectors is ta.
increases the fast non-leakage factor while a moderator incr

b.
increases the neutron production factor while a moderator increas

c.
decreases the fast non-leakage factor while a moderator increases the

d.
decreases the neutron production factor while a moderator increases the fa

QUESTION   A.3

[1.0 point]

A few minutes after shutdown reactor period has steadied and reactor power is at 5 × 10Three minutes later you would expect reactor power to be at �a.
1 × 10 6 counts/minute.

b.
1 × 10 5 counts/minute.

c.
5 × 10 4 counts/minute.

d.
1 × 10 5 counts/minute.

QUESTION   A.4

[1.0 point]

Reactor power is increasing on a constant positive reactor period.  Which ONE of the following powerchanges would finish in the shortest time?a.
5% power � from 1% to 6%

b.
10% power � from 10% to 20%

c.
15% power � from 20% to 35%

d.
20% power � from 40% to 60%



Section AQUESTION   A.5A reactor with an inithe INCREASE in neutneutron population changa.
700

b.
7,000

c.
99,300

d.
100,000

QUESTION   A.6

[1.0 point]

ELASTIC SCATTERING is the process by which a neutra.
recoils with the same kinetic energy it had prior to the collisio

b.
recoils with less kinetic energy than it had prior to the collision witray.

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 nucgamma ray.

QUESTION   A.7

[1.0 point]

A reactor is critical at 18.1 inches on a controlling rod.  The controlling rod is withdrawn to 18.The reactivity inserted is 0.001 ∆K/K.  What is the differential rod wortha.
0.001 ∆K/K/inch at 18.25 inches

b.
0.001 ∆K/K/inch at 18.25 inches

c.
0.003 ∆K/K/inch at 18.4 inches

d.
0.003 ∆K/K/inch at 18.25 inches

QUESTION   A.8

[1.0 point]

Which ONE of the following describes the response of the subcritical reactor to EQ
U

AL insertions of

positive reactivity as the reactor approaches criticality?  Each reactivity addition will cause �a.
a SM

ALLER

 increase in neutron flux, resulting in a LO
N

G
ER

 time to reach equilibrium.

b.
a LAR

G
ER

 increase in neutron flux, resulting in a LO
N

G
ER

 time to reach equilibrium.

c.
a SM

ALLER

 increase in neutron flux, resulting in a SH
O

R
TER

 time to reach equilibrium.

d.
a LAR

G
ER

 increase in neutron flux, resulting in a SH
O

R
TER

 time to reach equilibrium.



Section AQUESTION   A.9Which ONE of the foa.
Following shutdown, Sa

b.
Following shutdown, Xenon exponentially

c.
During reactor operation, Samarium 

 d.
During reactor operation, Xenon concentr

QUESTION   A.10

[1.0 point]

A reactor has a count rate of 45 cps with a Keff  of 0.965.reactor when the count rate increases to 90 cps? a.
0.9800

b.
0.9825

c.
0.9850

d.
0.9875

QUESTION   A.11

[1.0 point] 

Which of the following statements describes the concentration of Xenon in the core after a extended operation at 10 MW?  Xenon concentration �a.
initially decreases due to the loss of Iodine production then increases to maximum concentration

b.
decreases to a Xenon free condition in approximately ten (10) hours

c.
increases to maximum in approximately ten (10) hours due to the reduction in Xenon burnup 

d.
remains at equilibrium value since power level has no effect on Xenon concentration

QUESTION   A.12

[1.0 point]

Which one of the following is the definition of the FAST FISSION FACTOR?a.
The ratio of the number of neutrons produced by fast fission to the number produced by thermalfission

b.
The ratio of the number of neutrons produced by thermal fission to the number produced by fastfission

c.
The ratio of the number of neutrons produced by fast and thermal fission to the number produced bythermal fission

d.
The ratio of the number of neutrons produced by fast fission to the number produced by fast andthermal fission



Section AQUESTION   A.1Which one of the folThermal neutrons �a.
result from the decay of pU 235

b.
result from delayed neutrons whicfissions occurring in U 238

c.
result from the decay of prompt and delayoccurring U 238

d.
result from prompt and delayed neutrons which loportion of the fissions occurring in U 235 

QUESTION   A.14

[1.0 point]

Reactor power is rising on a 30 second period.  Approximately ha.
15 seconds

b.
21 seconds

c.
30 seconds

d.
60 seconds

QUESTION   A.15

[1.0 point]

A complete core load is in progress on a non-power reactor.  The following data has been taken

Number of Elements

Detector A (cpm)

Detector B (cpm)

        Installed

0

11

13

2

13

15

4

17

18

6

22

22

8

34

30

Using the graph paper provided, determine which of the following is the approximate number of fuelelements that will be required to be loaded for a critical mass.a.
  8

b.
  10

c.
  12

d.
  14



Section AQUESTION   A.1Which ONE of the foa.

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

QUESTION   A.17

[1.0 point]

By definition, an exactly critical reactor can be made�a.
the shutdown margin

b.
 the Kexcess  margin

c.
 The β

eff  value

d.
 1.0% ∆K/K.

QUESTION   A.18

[1.0 point]

A thin foil target of 10% copper (Cu) atoms and 90% aluminum (Al) atoms is in a therGiven σ
sAl  = 3.79 barns, and σ

sC
u  = 0.23 barns, σ

aAl  = 7.90 barns and σ
aC

u  = 1.49 barns, Which ONE of

the following reactions has the highest probability of occurring?  A neutron �a.
scattering reaction with aluminum.

b.
scattering reaction with copper.

c.
absorption in an aluminum atom.

d.
absorption in a copper atom.

QUESTION   A.19

[1.0 point]

Reactivity is �a.
a measure of the core�s deviation from criticality.

b.
a measure of the core�s fuel depletion.

c.
negative when Keff  is greater than 1.0.

d.
equal to 5% ∆K/K when the reactor is prompt critical.



Section AQUESTION   A.2Which ONE of the foa.
Insertion of a positive re

b.
Lowering moderator tempera

c.
Burnout of a burnable poison.

d.
Fuel depletion.



Section BQUESTION

(B.1)

[

Which ONE of the fomaintenance or calibracould likely result in the rea.
Reactor Bridge Radiation Mo

b.
Reactor Building Exhaust air plen

c.
Stack Radiation Monitor

d.
Reactor Bridge ALARA Radiation Monitor

QUESTION

(B.2)

[2.0 points, ½ each]

Identify each of the following reactor plant limitations as aSetting (LSSS) or a Limiting Condition for Operation (LCO)a.
Maximum Reactor Inlet Temperature 155�F.

b.
The reactor shall not be operated unless the Emergency Pool Fill sy

c.
Above 100 kilowatts the reactor shall be operated so that the maximum dhighest and lowest shim blade shall not exceed one inch.

d.
The combination of the true values of the reactor power level, core flow rate, andtemperature shall not exceed the limits described by figures 2.0, 2.1 and 2.2.

QUESTION

B.3

[1.0 point]

A survey instrument with a window probe was used to measure an irradiated experiment. The rewere 100 millirem/hr window open and 60 millirem/hr window closed.  What was the gamma dose?a.
100  millirem/hr

b.
 60  millirem/hr

c.
 40  millirem/hr

d.
140  millirem/hr



Section BQUESTION

(B.4)

[

An experimenter wisand 0.0027 ∆k/k.  Can th(why not).a.
Yes, the sum of the three sp

b.
No, the sum of the three specime

c.
Yes, each specimen is less than 0.006 

d.
No, one of the specimens is greater than 0.0

QUESTION

(B.5)

[2.0 points, ½ each]

Match the radiation reading from column A with its corres10 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

QUESTION

(B.6)

[1.0 point]

Technical Specification 5.8 requires that �All fuel elements or fueled devices outside the reactshall be stored in a geometry such that the calculated Keff  is less than _____ under all conditions omoderation.a.
0.80

b.
0.85

c.
0.90

d.
0.95



Section BQUESTION

(B.7)

[

Technical Specificatreactor operation and arequirement is late if it is a.
7

b.
9

c.
11

d.
14

QUESTION

(B.8)

[1.0 point]

Which ONE of the following statements correctly describand a Limiting Safety System Setting (LSSS)?a.
The SL is a maximum operationally limiting value that preventsoperations.

b.
The SL is a parameter that assures the integrity of the fuel cladding.  Taction to preclude reaching the SL.

c.
The LSSS is a parameter that assures the integrity of the fuel cladding.  The Saction to preclude reaching the LSSS.

d.
The SL is a maximum setpoint for instrumentation response.  The LSSS is the minimuchannels required to be operable. 

QUESTION

(B.9)

[2.0 points, b

 each]

Identify the MURR Emergency Classifications from most (3) to least (1) significant.

Least Significant
M

ost Significant

a.
Alert

1

2

3

b.
Notification of Unusual Event

1

2

3

c.
Site Area Emergency

1

2

3

QUESTION

(B.10)

[1.0 point]

Which ONE of the following types of experiments is R
EQ

U
IR

ED

 to be doubly encapsulated?

Experiments which contain �a.
explosive materials.

b.
Iodine isotopes 131 through 135.

c.
corrosive materials.

d.
cryogenic liquids.



Section BQUESTION

(B.11

The C
U

R
IE content of a rad

a.
the number of radioacti

b.
the amount of energy emitted

c.
the amount of damage to soft bod

d.
the number of nuclear disintegrations p

QUESTION

(B.12)

[1.0 point]

You drop a sample on the floor and it breaks open. radioactive.  What type of detector is best suited for dea.
Ion Chamber

b.
Geiger Müller

c.
Scintillation

d.
GeLi

QUESTION

(B.13)

[1.0 point]

Which one of the following is the reason for NOT starting two secondary pumps at thea.
The power surge will trip the power supply breakers

b.
The pressure surge will cause water hammer in the pool heat exchanger

c.
The basin level will be reduced resulting in a low sump level trip

d.
Initial high flow rates may result in thermal shock to the heat exchanger

QUESTION

(B.14)

[1.0 point]

An experiment is removed from the reactor and is determined to have a radiation level of 10 Rem/hr at15 feet from the experiment.  Forty Five (45) minutes later the radiation level is 7.2 Rem/hr at 15 feet. Which one of the following is the length of time the experiment must decay before the radiation level atone (1) foot is less than 100 mrem/hr?a.
3 hours

b.
5.26 hours

c.
18.6 hours

d.
 40.6 hours



Section BQUESTION

(B.15

Which one of the folhim that the irradiationa.
Immediately scram the rea

b.
Reduce power by rod run-in to 

c.
Notify the Reactor Manager

d.
Notify the Lead Senior Reactor Operator o

QUESTION

(B.16)

[1.0 point]

According to REP-08, which one of the following immedetects a stuck drive mechanism during reactor power oa.
Attempt to drive the effected rod in until power level decreas

b.
Drive all shim rods in verifying the stuck rod fails to move

c.
Scram the reactor, noting the position of the stuck rod

d.
Stop all rod movement and notify the Lead Senior Reactor Operator

QUESTION

(B.17)

[1.0 point]

In accordance with the MURR Hazards Summary Report, which one of the following is tflow accident analyzed for MURR?a.
Loss of facility power with failure to scram

b.
Loss of facility power with a scram

c.
Inadvertent closure of the isolation valves with failure to scram

d.
Inadvertent closure of the isolation valves with a scram



Section CQUESTION

C.1

[1

What type of sensora.
photo-electric cell

b.
magnetic switch

c.
micro-switch

d.
reed switch

QUESTION

C.2

[1.0 point]

During reactor startup, you notice that Shim Blade #NOT a blown light bulb, which ONE of the following aca.
Drive in Shim Blade#1, then engage Shim Blade #1's mag

b.
You must scram the reactor to reset the interlock, then engage

c.
You may engage the magnet as soon as you notice the light is extin

d.
You must take the Master Switch to �OFF� then back to �ON� to reset themagnets for all shim blades.

QUESTION

C.3

[1.0 point]

Question Deleted per Facility Comment

In addition to its primary function to supply the gas used for the pressurizer, the N2  sysa.
to act as a backup to the air used in the valve operating system.

b.
as a cover gas in the pneumatic tube system.

c.
as a purge gas for the beam tubes.

d.
as a backup to the air used in the antisiphon system.

QUESTION

C.4

[2.0 points, ½ point each]

Match the Detector type in column B with the corresponding Nuclear Instrument Channel(s) listed incolumn A.  (Note:  Items in column B may be used more than once or not at all.)a.
SRM and SRM2

1.
Fission Chamber

b.
IRM2 and IRM3

2.
Uncompensated Ion Chamber

c.
PRM4 and PRM5

3.
Compensated Ion Chamber

d.
Power Range Channel 6

4.
Cherenkov Detector (Photo Tube)

e.
Wide Range Monitor

5.
Ion Chamber (Gamma Detector)



Section CQUESTION

C.5

[1

Which ONE of the foheader pressure decreclose to isolate the compa.
90

b.
85

c.
80

d.
75

QUESTION

C.6

[2.0 points, ½ each]

Identify each of the status board indications below as be(R), an Alarm only (A), or could be either a scram or a rod rask proctor.)a.
Channel 4, 5 & 6 Hi Power

b.
Rod not in contact with magnet

c.
Channel 4, 5 or 6 Downscale

d.
Low Primary HX ∆P

QUESTION

C.7

[1.0 point]

WHICH ONE of the following detectors is used primarily to measure N 16 release to the environma.
NONE, N 16 has too short a half-life to require environmental monitoring.

b.
Stack Gas Monitor

c.
Stack Particulate Monitor

d.
Bridge Area Monitor

QUESTION

C.8

[1.0 point]

Which one of the following design features minimizes the effects of H 3 (Tritium) at MURR?a.
Vents at the top of the pool

b.
Hold up tanks in the primary coolant system

c.
Primary demineralizer system

d.
Controlled release of the gases held in the beam ports



Section CQUESTION

C.9

[1

The purpose of the ta.
enhance heat transfer c

b.
enhance natural convection f

c.
provide a thermal temperature rise

d.
provide a thermal neutron flux for expe

QUESTION

C.10

[2.0 points, ½ each]

Match each POOL Coolant system function in columthat function in column B.  a.
Reduce Water Hardness (Remove ions).

1.
Filters

b.
Reduce doses due to N 16.

2.
Demineralizer

c.
Remove suspended solids.

3.
Hold-up Tank

d.
Maximize mixing of water in pool

4.
Diffuser

QUESTION

C.11

[1.0 point]

The normal path for adding water to the pool is by way of gravity drain from either demtank to �a.
a diffuser header located about a foot below the normal fill line.

b.
 the suction of the pool coolant system pump.

c.
 a garden hose located at the top of the reactor pool.

d.
 The suction of the pool skimmer pump.



Section CQUESTION

C.12

[

You are operating thYou notice an anomalyoperator action beyond sa.
All control elements (shim bltravel.

b.
All shim blades are de-energized anautom

atic m
ode at 50% withdrawn.

c.
All shim blades are de-energized and at the m

ode at 50% withdrawn.

d.
All shim blades are de-energized and at the bottom oautom

atic m
ode and is being driven in to its bottom of travel.

QUESTION

C.13

[1.0 point]

The reactor has been operating for six days straight at full power whpower.  How is damage to the fuel prevented?a.
Two thermally (temperature) actuated valves open allowing steam to escasystem, which is quenched in the pool water.

b.
Two air operated valves fail open due to loss of electrical power, lining up the primheat exchanger.  Water flow is via natural convection.

c.
Two thermally (temperature) actuated valves open, lining up the primary to an in-pool heaexchanger.  Water flow is via natural convection.

d.
Two motor operated valves (powered off the diesel) open, lining up the primary to an in-pool heatexchanger.

QUESTION

C.14

[1.0 point]

W
hich O

N
E of the follow

ing is the design feature w
hich prevents an O

VER
PR

ESSU
R

E condition from
 dam

aging
the reactor containm

ent?   The containm
ent �

a.
contains a �seal trench� w

ith a m
inim

um
 of 4.6 feet of w

ater w
hich w

ill blow
 out onto the floor of the laboratory

basem
ent relieving the overpressure condition.

b.
contains a plug designed to blow

 out at a preset lim
it.

c.
contains an air relief valve w

hich starts opening at a preset lim
it.

d.

exhaust damper is designed to open when air pressure exceeds a preset limit.



Section CQUESTION

C.15

[

List the NORMAL (1a.
509 (Pool Loop Isolatio

b.
545 (Pressurizer N2 Exhaus

c.
527C (Pressurizer Isolation Valve)

d.
547 (Pool Reflector Convective Loop V

QUESTION

C.16

[1.0 point]

Which ONE of the following is the method used to D
E-IC

E 

a.
Run the cooling tower fan in reverse.

b.
Use the facilities steam line located in the area for that purpo

c.
Use a heat gun (similar to a hair dryer) designated for de-icing us

d.
De-icing is not necessary due to anti-freeze added to cooling tower wa

QUESTION

C.17

[1.0 point]

The facility evacuation alarm may be manually initiated via a switch in the control roa.
in the Instrument Maintenance Shop

b.
on the wall next to the personnel access hatch, just outside containment.

c.
in the lobby to the building.

d.
in the emergency diesel room.



Section AA.1

a
Question De

REF:

DOE Fundame

A.2

a

REF:

NRC Examination Que

A.3

c

REF:

This is an 80 second period whminutes power will decrease by 1 decaReactor Theory, Volume 2,

A.4

d 

REF:

DOE Fundamentals Handbook, Nuclear Phy

A.5

c

REF:

DOE Fundamentals Handbook, Nuclear Physics an

A.6 

a

REF:

DOE Fundamentals Handbook, Nuclear Physics and React

A.7

d

REF:  

DOE Fundamentals Handbook, Nuclear Physics and Reactor The

A.8

b

REF: DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, VoluA.9

c
Question Deleted per Facility Comment.

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.10

c

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.11

c

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.12

c

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.13

d

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.14

b

REF:

P = P0  e t/T  ��> ln (2) = time ÷ 30 sec ��> time = ln (2) x 30 sec.

0.693 x 30  � 0.7 x 30 � 21

sec

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, VolumeA.15

c

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.16

d

REF:

DOE Fundamentals Handbook, Nuclear Physics and Reactor Theory, Volume

A.17

c



Section AREF:

DOE Funda

A.18

c

REF:

DOE Fundamentals 

A.19

a

REF:

DOE Fundamentals Handbo

A.20

d

REF:

DOE Fundamentals Handbook, Nuc



Section BB.1

c

REF:

Technical Spec

B.2

a, LSSS;

b, LCO;

c, LC

REF:

Technical Specification

B.3

b

REF:

Instrument reads only gamma gamma dose.

B.4

d

REF:

Technical Specifications, §§ 3.1(g)�(k).

B.5

a, 2;  

b, 3;

c, 3;

d, 4

REF:

10 CFR 20.1003, Definitions

B.6

c

REF:

Technical Specifications, § 3.8(d)

B.7

b

REF:

Technical Specifications, §§ 5.2(c) and 1.2

B.8

b

REF:

T.S. § A Definitions

B.9

a, 2;

b, 1;

c, 3

REF:

Emergency Plan, § 3.0

B.10

c

REF:

Technical Specification 3.6.

B.11

d

REF:

Standard Rad Con Definition

B.12

b

REF:

Standard NRC Rad Con Question

B.13

c

REF:

MURR SOP VI.1.H

B.14

d

REF:B.15

d

REF:

MURR Hazards Summary 8-25

B.16

c

REF:

MURR REP-8 

B.17

d

REF:

MURR Hazards Summary Report Appendix H Section d.1



Section CC.1

a

REF:

Facility Requal

C.2

a

REF:

Hazards Summary Repinterlocks

C.3

a
Question Deleted per Facility

REF:

MURR Training Manual p. III-1

C.4

a. 1;

b, 1;

c, 1;

d, 2;

e, 3

REF:

New Nuclear Instrumentation Handout

C.5

b
Question Deleted per Facility Comment.

REF:

HSR § 3.2.8, p. 3-10

C.6

a, E;

b, R;

c, A;

d, S

REF:

Figure xx.xx

C.7

a

REF:

Standard NRC quesiton

C.8

a

REF:

MURR SER pp  7-2 

C.9

d

REF:C.10

a, 2;

b, 3;

c, 1;

d, 4.

REF:

Draft SAR §§ 5.3.6, 5.3.7, 5.5.2 and 5.5.3.

C.11

d

REF:

Draft SAR § 9.8.5, 3 rd ¶, p. 9-13.

C.12

c

REF:

HSR § 9.6.2, p. 9-15. C.12

C.13

b

REF:

Draft SAR § 5.8.4

C.14

a

REF:

Draft SAR § 6.2.3.1

C.15

a, open;

b, shut;

c, open;

d, open

REF:

RO Training Manual, § 1.5 Valve Op

C.16

a

REF:

SOP VI.3.2.

C.17

c

REF:

FEP-1
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DR � Rem, Ci � curies, E � Mev, R � 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
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