ENCLOSURE 1
EXAMINATION REPORT - 50-338/0L-85-02
Facility Licensee: Virginia Electric and Power Company
Richmond, Virginia 23261
Facility Name: North Anna
Facility Docket Nos.: 50-338 and 50-339

Written, simulator and oral examinations were administered at North Annra near
Mineral, Virginia.

Chief Examiner: A ”ﬁf/ffi

San ~ Date Signed
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ection Chief Daie Signed

Approved by: .

Summary:
Examinations on October 15-18, 1985
Oral examinatiuns were administered to 12 candidates; all of whom passed.

Simulator examinations were administered to 11 candidates; al! of whom passed.
Written examinations were administered to 11 candidates; ten of whom passed.



REPORT DETAILS

Facility Employees Contacted:

C. Hawkins, Senior Instructor-Nuclear/SRO Lead Instructor
Shura, Senior Instructor-Nuclear

Edmonds, Superintendent, Nuclear Training

. Buck, Supervisor-Training (Power Station OPS)
. Enfinger, Superintendent, Cperations

. Shriver, Director, Nuclear Training

. Smith, Jr., Assistant Station Manager (NS&L)
. Crist, Senior Instructor-Nuclear

. Fellows, Lead Simulator Instructor

Ballard, Nuc’ear Training Auditor

Johnson, Nuclear Traning Auditor

raooxXImMmoor-rso0
OO O™

(A11 Attended Exit Meeting)
Examiners:

*Sandy Lawyer, NRC Examiner
Tom Rogers, NRC Examiner
Bil1l Dean, NRC Examiner
Gerry Douglas, NRC Examiner

*Chief Examiner

Examination Review

Prior to the exit meeting, the examiners met with W. Shura, D. Hawkins,
L. Edmonds, and R. Buck to review the written examination and facility
comments. The following are the NRC responses to the facility comments and
recommendations orf Enclosure 4.

a. RO Exam ¥
(1) Question - Section 2 General Comments

The comment states that some of the examination questions,
particularly on Category 2, are not operationally oriented and
are not supported by the (North Anna) job task analysis (JTA).
The NRC's responsibility, a= the present time, is to ensure that
written examinations comply with the requirements of 10 CFR 55,
specifically paragraphs 55.21 and 55.22. NUREG~1021, Operator
Licensing Examiner Standarcs, provides clarification concerning
the scope and content of examinations. NUREG-1i22, the recently
issuved K/A Catalog, provides additional guidance to the examiners
on testable knowiedges and ¢bilities. Also included in NUREG-1122
are relative importance ratings that serve as guides



(2)

(3)

(4)

(5)

(6)

(7)

in determining which topics should or should not be included in
examinations. Both of these NUREG's are intended to clarify and
provide guidance, but not supercede the pertinent regulations.
Since the North Anna JTA was not provided to the NRC with the
other reference material, we are unabie to catermine if it encom-
passes the requirements and guicance of the above three mentioned
documents. It is therefore, not inconceivable that some NRC
questions may not be supported by the North Anna JTA, nor meet
the North Anna definition of operationally oriented.

Question 2.02 - We agree with the comment. Section (c) of
Question 2.02 was deleted.

Question 2.05 - Step 4.1.14 in 1-0P-14.]1 refers to manipulation of
CC from the RHR heat exchanger to ensure that CC return temp is
<700°F while step 4.1.25 refers to positioning of RHR heat exchange
cutlet to control the cooldown rate. The question asked for the
valve that the operator manually adjusts to reduce RCS temp. Only
answer (b) is correct. No change required.

Question 2.06 - This question was intended to determine the candi-
dates knowledge of the pressurizer pressure control system and
each distractor (including b) was specifically worded to test or
misconceptions or concepts important to satisfactory Jjob
performance. Since the wording of distractor (b) was ambiguous,
(i.e., improved wording would be " ... each bypass line is sized
to permit 1 gpm flow rate ...") but is clearly incorrect, this
choice cannot be accepted for credit. Due to the apparent con-
fusion created, this question was deleted from the examination.
We are concerned that no candidate was able to choose the correct
answer, choice (c), which may indicate a training deficiency in
this area.

Question 2.09 - We disagree with the recommendation and in part
with the comment. This guestion tests knowledge of the design of
an operaticnally important feature of the loop ‘solation valves.
No change required.

Question 2.17 - We disagree with the comment in that the question
does not "ask for obscure descriptions and words taken out of

context." We agree that a variety of correct answers to fit the
format of the bianks could result. A1l reasonable answers were
accepted. No change required.

’
Question 2.18 - We disagree with the comment and agree with the
recommendation. Facility's recommended additional answers are
essentially the same as the answers given in the answer key. Any
reasonable answer similar to the answer key was accepted. No
change required.



(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

Question 2.19 - We disagree with the comment but agree with the
recommendation. Knowledge of rod internal pressure buildup is
important operator knowledge due to its impact on fission product
poison leakage and structural strength of the individual fuel rods.
However, conflicting curves given in lesson plan NCRODP 88.1 and
in NAPS FSAR Fig. 4.2-5 could lead to some confusion as to which
curve is the correct choice. Therefore, the question was deleted.

Question 2.20 - We disagree with the comment. Knowledge of design
basis accidents, including assumed mitigating events, is required
knowledge. No change required.

Question 2.23 - The question states the Decontamination Factor
(DF); it does not require the candidat: tc ®kate it. The K/A
Catalog, NUREG-1122, lists demineralizer performance and design
attributes including isotopic control in two different areas of
required RO knowiedge. Although not asked for in this question,
NUREG-1122 also Tists DF's as an RO knowledge area; however, it is
relatively low in importance. No change required.

Question 2.25 - We disagree with the comment and recommendation
in part. Design of important components such as the MSRs is

necessary knowledge for the reactor operator (Ref: NUREG-1122,
System 039). However, we agree that the candidates may have been
confused by the wording of the second part of the question. The
portion of the question dealing with the effect on the plant':

thermal power capabilities was deleted.

Question 2.26 - Answers listing correct physical or system location

will be accepted. The recommended answers were added to the answer

key.

Question 2.31(1.c) - Tours of the facility indicated that (2) is
the only correct answer. No change required.

Question 3.03 - Lesson Plan 91.1 conflicts with TS on this setpoint
and should be changed. RCS pressure %2000 psig was accepted. The
answer key was changed accordingly.

Question 3.06 - We do not concur that information asked for is
beyond the scope of an RO's knowledge and abilities. The RO
candidate must be familiar with the conditions that require the
use of safety and emergency systems and why such protection is
required with emphasis on areas where a malfunction will require
immediate operator action. Malfunctions of instruments and
controls taken credit for in accident analyses are prime examples.
No change is required.



(16)

(17)

(18)

(19)

(20)

(21)

(22)

Question 3.09 - We consider this a required knowledge area for
RO's and SRO's. It is in fact specifically listed in NUREG-1021,
ES-202, Paragraph B3; "The candidates should have sufficient
knowledge of the nuclear instruments ... to answer questions

concerning ... (the) diagrammatic representation of instrumen-
tation systems."

It is also listed at a relatively high importance rating in
NUREG-1122, System 015. No change to question or answer key.

Question 3.16 - We agree that the first part of the required
answer is more important operator knowledge. However, the second
part of the answer does not require "knowledge of maintenance
tasks performed by instrument technicians". It merely requires
the operator to know that some tasks performed by the instrument
tech are made more convenient = not what th: tasks are or how they
are performed. The answers were weighted (.75) for the first part
and (.25) for the second part.

Question 3.18 - During staff review, a typographical error was
discovered in the answer to part (a). The correct answer is 7.
The answer key was changed accordingly

Question 3.22 & 3.23 - It was discovered during the examination
that these questions were testing the same candidate knowledge.
Since question 3.23 was in the preferred wording, it was retained
and a question substituted for 3.22. The candidates were informed
and the master question and answer key have been changed
accordingly.

Question 3.27 - We agree. The FSAR reference supplied supports
the comment and the recommendation is an appropriate resolution.
The answer key was changed to accept either (b) or (c).

Question 4..2 - We disagree. Recognition of a correct answer from
among incorrect distractors does not require memorization of the
correct answer. In addition, candidates are responsible for
knowledge of the contents of normal, off-normal, and emergency
procedures, regardless of whether the procedure contains immediate
action steps. These steps which are not immediate actions need
not be memorized, but the candidate must be able to describe,
conceptually, the objectives and methods used to achieve those
objectives for all emergency and off-normal procedures. No change
required.

Question 4.14 - We disagree. This question did not require
verbatim recitation of the five items. This is an example of
asking the candidate to describe, conceptually, the five methods
used to achieve the objective of ensuring that certain Tech Spec
requirements are met.



(23)

(24)

During staff post examination review, two additional answers were
Judged to be correct. These were added to the answer sheet. No
other changes were required.

Question 4.23 - It was discovered by the staff during onsite post
examination review that a fifth answer was correct. This was a
result of the utility supplied material being outdated. The
answer key was changed accordingly.

Question 4.38 - We agree with the comment and the utility
recommendation. Any answer from the RWP was accepted.

b. SRO Exam

(1)

(2)

(3)

(4)

(%)

(6)

(7)

(&)

Question 6.02 - Utility comment and NRC response same as Question
2.06.

Question 6.06 -~ Utility comment and NRC response same as Question
3.27.

Question 6.10 = Utility comment and NRC responss same as Question
2.19.

Question 6.19(c) - Utility comment and NRC response same as
Question 2.31(c).

Question 6.24 - Utility comment and NRC response same as Question
2.25.

Question 6.28 ~ Knowledge of Fire Protection Systems (FPS)
including fire, smoke and heat detectors and ability to monitor
automatic operation of the FPS, including actuation of fire
detectors is Tisted in NUREG-1122. Both areas are rated suf-
ficiently high in Importance to Safety particularly for SRO's.
Actuation setpoints must be known in order to properly monitor
automatic operation. In this instance, the staff judged that
+10°F was an acceptable tolerance range for knowledge of setpoint
actuation. The answer key was changed accordingly.

Question 7.02 - Utility comment and NRC response same as Question
4.12.

Question 7.30 - The Purpose of AP-52, "Loss of Refueling Cavity
Level During Refueling" is the ifuliowing:

This procedure provides the indication of, probable cause for,
and the immediate and long term action to be taken in the event
of a Rapid Decrease in Refueling Cavity Level.



(9)

(10)

(11)

(12)

(13)

(1%)

(15)

(16)

The first response in this procedure is to "Immediately commence
make-up to the refueling cavity." Question 7.30 asked for this
immediate makeup lineup and the answer key stated simply:

“From RWST through LPSH into hot legs."
We believe the question and answer are entirely appropriate since:

1. Rapid loss of refueling cavity level is a distinct
possibility.

v A North Anna has an aporoved procedure for this condition in
which an immediate response is indicated.

3. Long term action memorization, Tech Spec operability require-
ments and detailed valve lineups were not required in the
answer.

No change to question or answer key.

Question 7.34 - Utility comment and NRC response same as Question
4.23.

Question 7.38 = Utility comment and NRC response same as Question
4. 38.

Question 7.39 - Utility comment and NRC response same as Question
4.14.

Question 8.01 - We agree with the latter part of the comment and
with the recommendation. Based upon discussions with facility
senior operaticns personnel, we have determined that a conflict
exists between NA Administrative Instruction 16.5, which lists
several functions of the 35 when performing an Emergency Work
Request and the facility's current policy of having others handle
these administrative requirements. The facility Administrative
Instruction 16.5 will be changed to reflect the current practice.
The question was deleted.

Question 8.05 - We agree with the comment and recommendation. The
question was deleted.

Questior €.07 - We agree in part. Review of the sJddject amend~

ments reveal that only distractor (c) is affected. Both answers (b)

and (c) were accepted.

Question 8.33(b) - We agree with the comment and recommendation.
Updating of training material should be accomplished as soon as
possible. Both answers were accepted.

Question 8.35 - We agree with the comment and recommendation.
Updating of training material should be accomplished as soon as
possible. Both answers were accepted.




Exit Meeting

At the conclusion of the site visit, the examiners met with representatives
of the plant staff to discuss the results of the examination. Those
individuals who clearly passed the oral and simulator examinations were
identified.

There were no generic weaknesses (greater than 75 percent of candidates
giving incorrect answers to one examination topic) noted during the oral
examination.

The cooperation given to the examiners and the effort to ensure an atmos-
phere in the control room conducive to oral examinations were also noted
and appreciated.

The licensee did not identify as proprietary any of the material provided to
or reviewed by the examiners.



ENCLOSURE 3

U., 5. NUCLEAR REGULATORY COMMISSION
REACTOR OFERATOR LICENSE EXAMINATION

FACILITY? NORTH ANNA L&2

REACTOR TYFE! FHR-WEC3
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DATE ADMINISTERED: 85/10/19%5
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EXAMINER! TOM ROGERS
AFPLICANT: MASTER FiLg Cory
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Use separate p3per for the snswers. MWrite answers on one side only.
Staple question sheet on top of the answer sheets, Foints for each
question are indicated in parentheses after the question. The passing
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least 80%. Examination papers will be picked up six (&) hours after
the examination starts.
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1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION,
T RERMODTNARICSs HEAT TRANSFER AND FLUID FLOW
QUESTION 1.01 (1,00

FAGE

An ECP 1s calculated for 3 reactor startup 4 hours after 3 reactor traip
from 100% equilibrium conditions. MWhich of the followingd condl.ions
wouuld cause the actwal critical position to De lower tinan tne ECF?

a. The startup is delayed until 8 hours after the trip.
b. Actual boren concentration 1s 10 ppm more than the
predicted boron concentration. )
c» A rod finger 1s separated from 1ts spider assembly.
4. The steam dump pressure setpoint 1s lowered by 100
pel prior to reactor startup.
QUESTION 1.02 (1.00)

Which of the following will cause the Ai1al Flux Difference
more positive (less negative)?

oo

o
.

Gy

Fower increase with power defect compenzated for by
dilution only.
Fower increase with power defect compensated for Dy
rod withdrawal only.
EBuildue af ..enon 1n toz portion of core.
gurnup of enon in bottom portion of core.

STICN 1.03 (1400

Which af the following will cause the Moderator Temperature

to
3.
C

c
o

cecome mote nejstive’?
Increasing boron concentration,
Irnsertion of control rods.

Decreasing moderator temperature.
Flu: moving towards center of core.

to become

Coefficient

(sxxex CATEGORY 01 CONTINUED ON NEXAT FAGE ssxzx)

-



1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION FAGE 3

QUESTION 1.04 (1.00)

Which of the following wi.l cause the Fuel Temperature Coefficient (pcm
per degree) to become less nejative?

a. Fuel temperature increase.

b, EBoron concentration decrease.

c. Control rod insertion (at constant power).
4. Core aje increase.

QUESTION 1.0S (2.00)

If steam 3joes throu3h 3 throttling processs 1ndicate whether the
following parameters will INCREASE,» DECREASE,» or REMAIN THE SAME.

a. Enthalpy (0.95)
t. Fressure (0.95)
¢+ Entropy (0.95)
4, Temperature (0.95)

(axxxs CATEGORY 01 CONTINUED ON MEXT FAGE =xxxxx)



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFEFATION,
===~ HERMODYNAMTCS» REAT TRANSFER aND FLUID FLOW
QUESTION 1.06 (2,00

Arswer TRUE or FALSE to the following.

d.

The use of a ramped Tave program allows the plant to operate
with a3 higher thermodynamic efficiency than does a constant
Tave pro3ram.

Increasing condensate depression (subcooling) will cause EBOTH
3 decrease 1n plant efficiency AND amn 1ncrease 1n condensate
‘hotwell) pump availaole NFSH,

During a RCS neatupr 3s temperature 3ets highery 1t will take
2 smaller letdown flow rate to maintain a constant pressurizer
I.V.lo

The diffe ence between pump suction pressure and the saturation

pressure of the fluid being pumped 13 referred to as net posi-
tive suction head.

QUESTIOM 1.07 (1.00)
State whnether you AGREE or DISAGREE with the followin3 statements.

5tarting with a rescter that 1s critical low in the intermedi-
ste ranges an equal smount of positive or nejative reactivity
S0 gem) insertion will produce stable SURs of equal magni-
t'-“’e »

Wnereaver NR-4% (ERNI/ 1s drawing a straight vertical liner the
reactar 1s critical.

(xgunx CATEGORY 01 CONTINUED ON NEXT FAGE sxxxx)

FAGE -

(0.5

(0.5)



t. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION» FAGE

- - -

GUESTION 1.08 (1.00)
The =-1/3 DFM SUR following a resctor trip 1s caused by which of tne
following?

3. The decay constant of tihe longest-lived jroup of delayed
neutrons.

b. The ability of U-23% to fission with source neutrons.

[ The amount of negative reactivity added on 3 trip beingy
jreater than the Shutdown Mar3in.

d. The dogppler effect adding positive reactivity due toO the
temperature decrease following a trip.

QUESTION 1.09 (1.00)

The reactor is producing 100% rated thermal power at a core delta 1 of
40 degrees and 3 mass flow rate of 100X when a blackout occurs, Natu-
ral circulation is established and core delta T goes to 40 degrees.

If decay heat 1s 2%X» what 1s the core mass flow rate (1in %)?

a, 1.3

b. :")
Cs 3.0
d' 400

(sxxsx CATEGORY 01 CONTINUED ON NEXT FAGE sxxxx)



1. FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION.

R —— e L L A P Tl Pul

[ —— e e i

QUESTION 1.10 (1.00)

Which of the following statements concerningd fenuon-135 production
removal is correct?

a. At full powers equilibrium conaitionss about half of the
wenon 1s produced by 10dine decay and the other half 1s
produced as & direct fission product.

b, Following 3 reactor trip from equilibrium conditions:
enon peaks because delayed neutron precursors continue
to decay to xenon while neutron absorption ‘burnout)
nas ceased.

c. Xenon production and removal increases linearly a3as power
level increases’) 1.e.» the value of 100% egquilibrium
«enon 1s twice that of S0X equilibrium xenon.

4. At low power levelss xenon decay 1s the major removal
method. At hi3jh power levels, Durnout 1s the major
removal method.

QUESTION 1.11 (1.00)

Which of the following 13 the units of heat flu: °
g+ MWatts / cubic centimeter

bs EBTU 7/ (hr square ft)

¢+ Calories iram

3 b ft

(axxxx CATEGORY Ol CONTINUED ON NEAT FAGE =xzax)

FAGE

ind

é



1.

QUESTION

FRINCIFLES OF NUCLEAR FOMWER FLANT OFERATION:

B L Gt 73 vt b Sa Ty 4 @t aalh Taihet + fad- Sul Sy

- — -

1.12

(2.00)

A motor driven centrifugal pump 1s operating at rated flow.
start closing down on the dischar3e valve. How (INCREASEs» DECREASE»

or REMAIN THE SAME) will each of the followin3j be affected?
a. Flow

b+ Dischargje Fresure

c. Available NF3SH

d. HMotor Amps
QUESTION 1.13 (1,00)

tnen

(0.5)

(0.9)
(005)

(0.%5)

The main condenser must remove more heat energy to condense which of
the followina?

a.
o,
Ce
-

QUESTION

dnich of the following describes tne changes to

One pound of steam at O psia.
One pound of steam at 300 psia.

Two pounds of ztesm at A00 psia.

Two sounds of steam at 1200 psia.

1.14

(1.00)

petween the 1nlet 3nd outlet of 3 steam gJenerator?
Ertnalpy DECREASESs Entropy DECREASES, Quality CDECREASES
Erthalpy INCREASESy Entropy INCREASES, Quality INCREASES

3.
0.

[

-
.

Entihalpy

Enthalpy

r

JNSTANTs Entropy DECREASES» Quality INCREASES
CECFEASESy Entropy INCREASES. Guality DECREASES

(xxxxx CATEGORY 01 CONTINUED ON NEAT FAGE sxxxxx)

1@ water that accur



QUESTION 1.15 (1,00

The reactor is critical at 10+000 cps when a 5/G FORV fails open.
Assuming BOL conditionss no rod motion» and no resctor trips choose
the answer ODelow that best describes the values of Tav3g and nuclear
power for the resulting new steady state. (FOAH = point of aading
heat).

3. Final Tavy greater tnan initial Tav3r Final power adove
FOAH.

b, Final Tavy greater than initial Tav3r Final power at
FOAH.

e, Final Tavy less thanm initial Tav3s Final power at FOAH.

4. Final Tavy less than 1nitial Tav3ys» Final power adove FOAM.

QUESTION 1.16 (1.00)

Which of the following statements concerning the use of water as the
moderator 1s correct”?

3., Water nas 3 HIGH scattering cross-sectionr 3 LOW absorption
~ross-sectiorns and 3 LARGE ener3y decrement cer collision.

Water nas a LOW scattering cross~section» 3 HIGH absorption
cruss-sections 3nd 3 LARGE ener3jy cecrement per collision.

Water has 3 HIGH scattering cross-sections 3 LOW absorption
~ross=-sectiony ana 3 SMALL ener3y dJecrement per collisicn.

Water nas a LOW scattering cross-sections 3 HIGH absorgtiion
cross sections and 3 SMALL erner3y necrement per collision.

(sxmxx CATEGORY 01 CONTINUED ON NEXT FAGE sxmxx)




1.

FRINCIFLES OF NUCLEAR FOWER FPLANT OFERATION: FAGE
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QUESTION 1.17 (1.00)

Which of the following statements describes the relationship Detween
intearal and differential rod worth?

any location) 1s the slope of the
curve at that Location,

any location) 1s the total area
rod worth curve from the end of

any location) 1s the square of the
3t that location.

There 1s no relationship between integral and differential

3. Integral rod worth (at
differential rod worth
b, Integral rod worth (at
under the differential
the rod to that location.
c. Integral rod worth (at
differential rod worth
d.
rod worth.
QUESTION 1.18 (1.00)

The reactor is operating at 30X power when one RCFP trips. Assuming
no reactor tripg or turbine loae change occury which of the following
parameters will DECREASE?

3. Flow in operating reactor coolant loops

0., Core delta T

c+ Feactor vessel delta F

3+ Zteam Jererator pressure 1N affected loop
QUESTIUN 1019 {10C0'

Wnich of the following would cause 3n INCREASE 1n the conductive heat
transfar rate across 3 slad?

5 .
o

-

LS

a3

Oscrease hest transfer sres of slab.

Decresse d421%: T across slab.

Decrease thickness of slab.

Decrease tnermal conductivity of slao.

(ewxsan CATEGORY 01 CONTINUED ON NEXT FAGE s=xxsx)



1. PRINCIFPLES OF NUCLEAR FPOWER FLANT OFEFATION. FAGE 10

ST T IHERMAPYNAMICS» HEAT TRANSFER AND FLUID FLOW

QUESTION 20 (1.50

Indicate whether the following statements concerning delayed neutrons
are TRUE or FALSE.

a. If the reactor is supercriticals then the fraction of delayed
neutrons shifts to the shorter lived precursors and the value
of the effective decay constant (lambda) decreases. (0.5)

b. Due to the sijnificant decrease in the percentage of fast
fission occuring over core lifes the value of the effective

delayed reutron fraction decreases over core life. (0.5)
¢, Delayed neutrons are produced at some time after fission as

a result of the radioactive decay of fission products. (0.95)
QUESTION 1,21 (1.,00)

With the reactor initially at a keff of 0,99+ a certain reactivity
chanje causes the count rate to double. If this same amount of
reactivity is again added to the reactors» which of the following
will be the status of the reactor?

3. Subecritical

b, Critical

c., Supercritical
d. Frompt Critical

AUESTION 1.22 €1.00)

A Ll/m curve that predicts criticality early 13 referred %o 35 which
of trne followina®

3. Jseless

b. Conservative

s MNon=conservative
4. Ideal

(xunns CATEGOFY O1 CONTINUED OH NEXT FAGE sxsxx)



1. FRINCIFLES OF NUCLEA® FOWER FLANT OFERATION, FAGE 11
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QUESTION 23 (1.00°

Which of the following can be defined as ‘the numper of neutrons
cavsing fission that were ori13inally born delayed divided by the
total number of neutrons causing fission'?

3. Lambda effective

bp. Rho
c. EBeta effective
d Tau
QUESTION 1.24 (1.,00)

Wihich of the following is NOT a reason for pressurizing the fuel rods
with helium?

3., Minimize clad creeping i1nwards toward fuel pellets.
b, Increase 3ac (pellet to clad) thermal conductivity.

c. Allow detection of clad failure by helium analysis of the
coolant.

4., ™aintain lower fuel centerline temperature.

QUESTION va3 ( .50
TRUE oar FALSE?
For similar heat excnangers aperating under the same inlet temperatures

and flow ratesy 3 counterflow heat exchanger will transfer more neat than a
narallel flow heat euchanger.

(gxxxx CATEGORY 01 CONTINUED ON WNEXT FAGE wxsxxx)



1. FRINCIFLES OF NUCLEAR POWER FLANT OFERATION. FAGE 12

QUESTION 1.26 (1.00)

Which of the following statements concerning samarium reactivity
effects is correct?

a. The egquilibrium (at power) value of samarium 1s dependent
upon power level. The peak value of samarium following a3
shutdown 1s dependent upon power level prior to shutdown.

b. The equilibrium (st power) valve of samarium 1s dependent
upon power level. The peak value of samarium following 3
shutdown is independent of power level prior to snutdown.

¢+ The equilibrium (at power) value of samarium 1s independent
of power level. The peak value of samarium following a
shutdown is dependent upon power level prior to shutdown.

4, The equilibrium (at power’) value of samarium 1s independent
of power level. The peak value of samarium following a
shutdown 13 independent of power level prior to shutdown.

QUESTION 1.27 (1.00)
Resctivity is defined as which of the following?

3, The ratio of the number of neutrons at some =oint in this
jeneration to the rnumber of neutrons at the same point 1n
the previous jJeneration.

b, The fractional change in neutron population rer jJeneration.

¢, The factor by which neutron population chanjes per jenera-
tion.
4, The rate aof chanje of reactor power 1n neutrons gper secona.

(xxmex CATEGORY 01 CONTINUED ON NEXT FAGE mxxxx)*
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QUESTION 1.28 (1.00)

The following are the boilinj phnases associated witn rucleste poi1ling
and departure from nucleate boiling.

1) Transition Eoiling

2) Bulk Boiling

3) Film EBoiling

3) Sub-cooled Nucleate Eoiling3

Which of the following is the arder in which they wouwld occur in 3
channel with normal flow and hi3h heat flux?

a, 20 9y 30 1
be 2+ 4» 1+ 3
cs 49 29 30 |}
d. 4+ 29v 1» 3

QUESTION 1.29 (1.,00)
Which of the following statements best characterizes Natural Circulation?
3. It needs 2 pump to Jet started.

0. The elevation of the neat source must De aboc.e that of the

nest sink.

s+ The driving force 18 3 adifference in dJensity.

4. Heat transfer 1: more efficient 1f ste:m 15 mirved with water.

(smusx CATEGORY O1 CONTINUED ON NEAT FAGE ssxax)
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QUESTION 1.30 (1.00)

The reactor startup procedure reguires that the critical rod position
be taken at 10E~-8 amps on the intermediate range. Ifs during a .enon
free reactor startup at MOLs the operator ‘overshoot' LOE-8 amps and
instead leveled off at 10E-7 ampss which of the following statements
1s correct?

a. At 10E-7 amps» there are little or no effects from nuclear
heat’ buty, since the reactor 1s 3 decade hijher 1n powery
the critical rod position would be higher than at 1QE-E
amps.

bs At 10E-7 ampss there are little or no effects from nuclear
heati therefores the critical rod position should be the
same 35 at 10E-B8 amps.

c, At LOE-7 ampsr» there are substanial effects from nuclear
heat; therefores the critical rod position will be higher
tharn at 10E-8 amps.

4, At 10E-7 amps» nuclear heat, cenons» and the decade higher
in power level will result i1n @ higher critical rod posi-

tion than 3t 10E-3 amps.

QUESTION 1,31 (1,00

The reactor trips from full powery» equilibrium enon conditions., Six
hours later the reactor 1s brought critical at 10E-3 amps on the i1nter-
mediste range. If power level 1s maintained st LOE~-8 amps which of tne
followirg statements concerning rod motion requirements for the re:t
two rours 1s correct?

3. Gfods will nave to be withdrawn since <enon will closely
fallow 1t3 norm3al buwild=in rate followirng a trip.

o, f~ods will have to be inserted since «enon will closely
follow its rormal decay rate following a trigp.,

7+ Rods will nave to be rapidly i1nserted since the critical
reactor will cause a high rate of ournout.

d. Fods will have to be rapidly withdrawn since tne critical,
reactor will cause a higher than rnormal rate of build=1n,

‘axxax CATEGORY 01 CONTINUED ON NEXT FAGE =ssxx)
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QUESTION 1.32 {1.00)
The Technical Specifications allow operations for 3 I-hour time reriod
with @ Guadrant Power Tilt Ratio (QFTR) of greater than 1.0Q Which

of the following i1s the reason for allowing these oporatxons‘

3. To allow time for corrective action in the event of «enon
redistribution following power changjes.

b. To allow time for correction of a dropped or misaligned
contral rod.

¢c. To allow time for boron concentration changes to restore
the GPTR to less than 1.02.

4, To allow time for correction of RCS flow imbalances.

QUESTION 1.33 (2.00)

Indicate how (INCREASE. DECREASEs or REMAIN THE SAME) an increase 1in
moderator temperature will affect the following parameters.

3. Resonance Escape Frobability (0.5)
b. Thermal Utilization Factor (0.5)
¢+ Fast Non-Leakage Frobability (0.5)
d. Fast Fission Factor (0.,95)
QUESTION 1,23 (1.00)

Wnich of the following causes differentizl boron worth (pem/ppm) to
decrease (pbecome less nejative)®

3. Ggoron concentration decresses
b. Moderator tempersture decreases
e Fission product paison buildup
4. FRCS pressure 1ncreases

(sxsxx CATEGORY 01 CONTINUED ON NEXT PAGE sxxxx)’



1, FPRINCIFLES OF NUCLEAR POWER FLANT OFERATION, FAGE
TTT T TRERRODYNAMICS: HEAT TRANSFER AND FLUID FLOW
QUESTION 1.3% (1.00)

Which of the following describes the flux shifts that occur to the
eritical low power flux profile over core life? Assume 3 cycle 1
core loading.

a. Flux shifts uvpward and towards the ed3ges of the core.

b. Flux shifts upward and towards the center ofltho core.

e, Flux shifts downward and towards the edges of the core.

d. Flu: shifts downward and towards the center of the core.
QUESTION 1.36 (1.00)

Which of the follcowing is NOT one of the conditions necessary for
brittle fracture to occur?

3.
b
ch
d.

Plastic deformation at or below the yield point.
Temperature at or below the NDTT.
Neminal stress level.

Flaw such a3s 3 crack present.

(wsxxx END OF CATEGORY Ol wxxzx)
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE

QUESTION 2.01 (1.00)

Which of the following describes the Service Water System automatic
actions on a single wunit SI?

3. All SW pumps start, that unit's spray header .solation MOVs
receive an ‘open* signal

b. Only the SW pumps supplied from that unit's emergency buses start,
that unit's spray header i1solation MOVs receive an ‘open’ -.3nal

2. All SW pumps starts all spray header 1solatioh MOVS r7 w22 i
‘open® signal.

4. The SW pumps supplied from that unit's emergency buses start,
all spray header 1solation MOUs receive an ‘open' signal.

QUESTION 2.02 C(2.50)

Match the RC3 penetrations in Column A with the appropriate RCS loop
segment listed in Column E. (answers may be used more than once)

Column A Columrn B
3. Normal Letdown 1) Loop A cold leg
b. FPzr Surge Line 2) Loop A hot leg
5 R M 3) Loop A 1ntermediate leg
d. PZR Spray Line 4) Loop B intermediate lea
e. RHR Suction $) Loop B hot leg
8) Loop C cold leg
) Loop C hot ley

(xxxxx CATEGOFRY 02 CONTINUED ON NEXT FAGE =xxxx)
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QUESTION 2.03 (1.00)

Which of the following statements concerning the operation of the letdown
isolation valves (LCV-1460A and EB) 1s correct?

3. Neither of the letdown 1solation valves can be opened if the
containment letdown isolation valve (TV 1204) 1s shut.

b, Shutting all orifice isolation valves will automatically shut
the letdown i1solation valves

s, All orifice isolation valves must be shut in order to open the
letdown i1solation valves.

4. High temperature on the letdown outlet of the regenerative heat
exchanger will automatically shut the letdown 1solation valves.

QUESTION 2.04 (1.00)

According to 10CFRS0.44+ which of the following is NOT a design criteria
of the Emergency Core Cooling System subsystens.

3. The calculated peak centerline temperature shall not exceed
2000 degrees F.

b. The ma<imum cladding oxidation shall not exceed 17% of the
total cladding thickness.

c., The =23lculated totsl amount of hydrogen gen=r-ated from the
cladding reaction with water shall not exceea 1% of the

smount that wouwld be 3enerated if 3ll clsdding surrounding
tne fuel reacted.

i. Calculsted changes 1n core Jeometry shall De such that
the core remsins amenable to cooling.

(xx2xx CATEGORY 02 CONTINUED ON NEXT FAGE s&xxx)
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QUESTION 2,05 (1.00)

Which of the following does the operator MANUALLY a3d ust to reduce the
RCS temperature when the RHR system 13 1n service for 3 normal plant

cooldown?
a. Throttle open CCW from RHR Heat E:changer outlet 1solation valve.
b. Throttle open RHR Heat Eichanger outlet 1solation valve.
~, Throttle closed RHR Heat E:xchanjer bypass valve.
d. Throttle closed RHR miniflow recirculation vilvc.
QUESTION 2.06 (1.00)

Which statement below regarding pressurizer spray 1s correct?

a. The position of the auxiliary spray valve can be adjusted from
fully shut through the fully open position by the operator at
the main control board.

b, Each of the normal spray valves has a 1 3pm bypass line to
prevent cooldown of the spvay lines.

. The m3aximum spr3y flow 15 designed to prevent the FORVs from
spening on 3 LOX step decrease in power.

de Ausiliary spray wtilizes 3 separate spray noczle due to the
iarge temperature differential thast exists wnen suxiliary
spr3y 1s wsed.

RUESTION 2.97 (1.00)

19

Which location below is tihe discharge point for the pressurizer head vent?

3.
b,

L oe

ds

Coantainment fuel canal
Jzper reaian of containment below 3Juencn sgr3y rings
Fressurizer Relief Tank

Suction side of containment Hydrogen Recombiners

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE sxxxX)¢



2, PLANT DESIGN INCLUDING SAFETY AND EMERGENCY Sr3STEMS FAGE 20
QUESTION 2.08 (1.50)
Indicate whether the following statements re3arding RCF seals are TRUE
or FALSE.
a) The floating ring seals located between the pume radial bearing and the
$1 seals will limit leakage to SO gpm 1f the #1 seal fails. {(+9)
b) #3 seal is designed to withstand full RCS pressure. {.5)
c) Seal water injection from CVUCS enters the RCF between the seal package
and the pump radial bearing. ' (+5)
QUESTION 2.09 (1.50?

The RCS Loop Isolation Valves have two penetrations used for internal
pressurization to minimize leakage during maintenance operations. List
the two ways in which the valve internals can be pressurized and which
one 1s the preferred method.

QUESTION 2.10 (1.50)
Indicate whether the following statements regarding the ECCS are TRUE or
FALSE.,
a) The discharge of ONLY UNIT 1's LHSI pumps c3sn be lined up to supply
or receive water from the discharge of the Jutside RS pumps. {+3)
b) All three HHSI Fumps will receive a start si13n3l on an S3I. (.3)
¢) The throttle valves located in each of the HHSI Cold Leg Injection

lines will ensure 3 rupture in 3 loop will not cause all the charging
flow to spill out that oreak. (+59)

(xxxxx CATEGORY 02 CONTINUED ON NEXAT FAGE wxxxx)
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QUESTION 2.11 (1.00)

Which of the following describes the method of NaOM solution addition to
the Quench Spray System?

3. An eductor wtilizing GS pump dischar3je draws NaOH solution from
the Chemical Addition Tank (CAT) into the (GS pump output.

b, Gravity feed from the CAT to the RWST near where the GS pumps
take a3 suction.,

¢, BGravity feed from the CAT to the area between the Q5 pump 1inlet
isolation valve and tre szuction side of the pump.

4. The CAT pump discharges the contents of the tank into the QS
pump suction with a pre-determined flow rate set by a manual
throttle valve.

QUESTION 2.12 (1.00}

Listed below are valves associated with the Recirculation Spray (RS)
System. Indicate whether the valves listed are NORMALLY OPEN or CLOSED.

3) MOV-SW-10ZA 3nd B (Service Water supply header X-connects)

b)) MOV-5W-10SA and B (Service Water E return header 1solation valves)
2v MOVY-RS-101A (Casing Cooling FPump A FIRST dizcharge valve)

d) MOV-RS-15SSE (Qutside RS Fump B suction valve:!

QUESTION 2.13 (1.00)

Winich of the following si3rnalss 3cting i1ndependentlys will suvtomatically
CLOSE the Main Feedwater Regulating Valves (MOV-FW-1154Ay B and C)7

3, Hi-Hi1 /G level 1n 3ny 5/G (2 out of 3 detectors!
b, Low Tavyg (2 out of 3)
¢, FReactor Trip

d+. Fhzze E Isclation

(xxxxx CATEGORY 22 CONTINUED ON NEAT FAGE saxxx):
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCTY SYSTEMS FAGE
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QUESTION 2.14 (2.00)

Attached is 3 drawing of the Aduxiliary Feedwater System. List the valves
downstream of the AFW pumps which are closed i1n a normal Mode 1 lineup.

QUESTION 2.15 £1.50)

The Fire Frotection Water Main 15 an alternate source of water for the
AFW System. List the 3 1ndegpendent sources of water to this Fire Main
System.

QUESTION 2.16 (1.00)

The steam driven AFW pump 135 3 é-stage centrifugal pumpr nearly 1dentical
to the e-stage centrifu3al motor driven AFHW pumps. Yet the steam driven
AFW pump 15 rated at a3 much higher capacity. Why does this difference
exi1st?

QUESTION 2.17 (1.,50)

Fill in the blanks 1in the following statements about the Reactor Vessel
Heasd Assembdly.

3) There are I between the upper head flange and the vessel

flange that form an and . (1.0)

- ——— - - ———— - - ———

b) The center partial length control rod gpenetrstion 1s wsed for the
Sy-st.ﬂt (0.9)

QUESTION 2,13 (2,00)

List the 4 flow p3thns within the reactor vessel which ETYFASS the fuel rods.

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 23

PR —————— ettt el

QUESTION 2.19 (1.00)

Which graph on the attached paje represents the change in the internal
pressure of a3 fuel rod versus fuel burnup?

a. A
b. B
Ce C
d. D
e. E
QUESTION 2.20 (1.00)

The pressurizer safety valves are designed to limit RCS pressure to within
the safety limit of 2735 psi3 following a complete loss of turbine
generator load while at rated thermal power. Which of the following
mitigating events 1s assumed to have occurred in the analysis for this
design basis?

a. Reactor trip due to turbine loss of load
b. FORV operation

¢+ Hi1 FIR pressure trip.

d. Eoth spray valves actuate.

e, FRelief valves on all 3 5/Gs actuate.

QUESTION 2.21 (1.00%

Which of the following correctly describes the distribu.ion of J-tubes
around the Feedwater Distripution Ring in the S/Gs?

3. They are evenly distributed.
b Tnere 1s no pre-determined distripution gpattern.

c. HMore J-tubes 3re located at the nutlet chamber side aof the
downcomer than the 1nlet chamber si1de.

3, ™More J-tubes ars located at the inlet chamber z1de of the
downcomer tnan the outlet chamber side.

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE =xxxxx)
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QUESTION 2.22 (1.50)

What are the three 3jroups of RC3 piping penetrations made EELOW the
horizontal centerline of the pipin3g? (penetrations with 3 similar purpose

are to be treated as one 3roup!

QUESTION 2.23 (2.00)
Fill in the blanks in the paragraph belcw regarding CVCS demineralizers.

fission products except ________ Rk iy - SR T A + The cation
demineralizer's purpose 1s to control the concentration of ________
and the buildup of ________ .

QUESTION 2.24 (1.50)

Indicate whether the folluwing CVCS valves will FAIL OFPENy CLOSED or AS IS
on 3 Loss of Instrument Aalr.

3) Low Fressure Letdown V3alve (FCVU-114%5)
b)) Char3ing Flow Control Valve (FCV-1122
c) Letdown Orifice Isolztion Valves (HCV-1200A+ B anda C)

QUESTION 2.25 (1.00)
Urnit 2's mMnoisture Separator Reheaters (M5Rs) have 3 nhexajonal tube bundle
which nas 3almost twice a: many tupes 3s Unit 1'z MSRsy but the Umnit 2 MSFEs

are wider and shorter tnan Unit 1's. What effectr 1f anys does this
difference 1rn MSR construction have on the Differential Fressure across
Jmit Z's MS3R:s enag--the plant s -therasl sower capspritéres’ (Indicate any
cnan32s by direction and 3pproximate maanituda,’ \

QUESTION 2.25 (1,00

List the locstion of 311 the Radiation rMonitors 3szsociated with the
Service Water System. (If there are monitors on redundant components
list 3z one location)

(xxxxx CATEGORY 02 CONTINPED N NEXT FAGE »sxxx)
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QUESTION 2.27 (1.00)

Which of the following is 3 load using Service Water as s EACKUF source
of heat removal?

3, Service Alr Compressors

b. Instrument Air Compressors

¢c. Control Room Air Conditioning Units
4. Containment Air Recirc Coolers

QUESTION 2.23 (1.00)

Which of the following describes the NORMAL operating ranje of containment
eressure?

a. 1-4 psia

b, S5-8 psia

c. 9-12 psia

d, 13 psia-2 psiy
e. 3 psi13-6 ps1g

QUESTION 2.29 (1.00)

Whnich of the following functions 13 NOT performed by the hydravlic power
system associated with the Containment Fersonnel Air Lock?

3., 0Operation of the Equalizing Valve
. Qoor Locking Ring Rotation
¢+ Interior Door Operation

3+ Exterior Door Operation

(xxsxx CATEGORY 02 CONTINUED ON NEXT FAGE sxxxx)
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QUESTION 2.30 (1.50)

Indicate whether the following containment 1solscvion valve combinations are
ALLOWED or NOT.

a) One LOCKED CLOSED isolation valve INSIDE and a simple check valve used
as an AUTOMATIC isolation valve OUTSIDE

b) An AUTOMATIC isolation valve INSIDE (not a simple check valve) and 3
LOCKED CLOSED isolation valve OUTSIDE containment.

c) AUTOMATIC isolation valves EOTH INSIDE and OQUTSIDE containment with
the INSIDE valve a simple check valve.

QUESTION 2.31 (1.50)

Match the Containment Atmospheric Cleanup System component in Column A
with the correct location in Column B.

COLUMN A COLUMN B
3) H2A-HC-200 H2 Analy:zer 1) Aux Bldg near Drumming Area
b) H2ZA-HC-201 Remote Analyzer Fanel 2) Below Rod Drive Room
¢) 1-HC-HC~-1 H2 Recombiner 3) Aux Bldg near Demin Alley

4) Unit 2 Instrument Rack Room
) Sy High Rad Sampling Fanels

(xxxxx END OF CATEGOFRY QI xxxxx)
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QUESTION 3.01 (1.00)

Which statement below regarding the pressurizer pressure control and
protective system 1s NOT correct?

a. The master pressure controlier (MPC) provides the control signal
for only one of the PORVs

b, There is a lead/lag compensation circuit for pressure i1nputs to
the low pressure reactor trip that varies the trip setpoint with
the rate of pressure decrease '

¢, The two pressurizer spray valves are controlled by separate
transmitters :

4. To block SI actuation on a3 normal plant depressurization» the
operator must operate TWO block switches to prevent 1nadvertant
ECCS actuation

QUESTION 3.02 (1.00)

FT-402 3nd 403 measure RCS sressure upstream of RHR suction isolation
valves MOV 1700 and 1701. Which of the following statements concerning
the effect(s) of FPT-402 fsiling upscale (high) is correct?

3. If both MOY 1700 3nd MOV 1701 are open they will shut.

b. If opens MOV 1700 will shut and 1f closeds, MOV 1701 will
not be 3ble to be opened.

c. If both MOV 1700 snd MOV 1701 are shuts they will not be able
tc be wpened.

4. If opens MOV 1700 will shut, but MOV 1701 can be positioned
33 desired by the operator.

e, MOV 1700 can be mositioned as desired by the operators Dut
Mav 1701 will rnot be able to be opened i1f 1t 1s shut.
QUESTION 3.03 1.,00)

List the TWO conditions that will provide signals to auvtomatically
opern the ECCS accumwlator discharje valves (1865As E» and 0.

(xxxxx CATEGCORY 03 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 3.04 (1,00)

Which of the following is NOT an input into the OT Delta T trip point
calculator?

a. RCS Flow
b+ RCS Fressure

c. Tavyg
d. AFD
QUESTION 3.0S (1.00)

With the pressurizer level control selector switch in position I/II»
a failure causes the following plant events. (Assume no operator
actions taken.)

1. Charging flow reduced to minimum

2., Pressurizer level decreases

3. Letdown secured and heaters off

4, Level increases vwntil high level trip
Which of the following failures occurred?

a. Level channel I failed high
b. Level channel I failed low
c+ Level channel II failed high
d., Level channel II failed low

QUESTION 3.046 {(1.00)

Whnich of the Reactor Trips listed below 1s taken credit for 1n accident
analysis?

3., 0Over Fower Delta T

b. Fower Rang3e High Neutron Flux-Low Set Foint

c. Steam Flow Feed Flows coincident with Low 5/G Level
d. Fressurizer High Water Level

(sxxxx CATEGORY 03 CONTINUED ON NEXT FAGE wxaxx)’
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QUESTION 3.07 (1.00°

List the two conditions which necessitate the wuse of /4 reactor trip
protection logic vice I/3 logic.

QUESTION 3.08 (2.00)

For the following protection/control circuits, i1ndicate whether the listed
permissive function occurs as 2 result of MANUAL or AUTOMATIC Action.

a) Bypassing the Fower Range ‘"Neutron Flux-Low*® setpoint above F-10.
b) Reener3izing the Source Ranje instrument below the F-4 setpoint.

¢) Bypassing S/G 'Lo-Lo Water Level Trip' when RCS Loop Stop Valves are
closed.

d4) Blocking High Steam Flow SI when Tavg < 543 degrees F (P-12).

QUESTION 3.0°9 (2.00)

Attached is a3 block diagram of the Source Range instrument. Indicate on
your answer sheet the missin3 components/outputs labelled w«-H on the
diagram.

QUESTION 3.10 (1.50)

Answer the following questions regarding the Excore NIS TRUE or FALSE.

2) An Intermediate Range detector that 13 overcompensated could result 1n
tihe F-4 setpoint never oeing reached or 3 soutdown.

b) Flacing the Source Fange instrument :n *Bypass® at the instrument
4rawer will prevent 3 reactor trip signal if either the Instrumest or
the Contraol Fower Fuses are pulled.

¢) tHelther the Source Range or the Intermediate Range *Hi Flux® trips are
‘*sken credit for im accident 3nalysis.

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE xxxxx)
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TION 3.11 (1.00?

Which of the following statements describes the two Delta Ts measured on

the
3
I

Ce

ds

QUES

Ind
Sys
sW1

3)

L~ 2

c)

d)

Core Cooling Monitor when the Loop 1 button 1s depressed”
(Loop A Th-Loop A Tc) and (Highest core thermocouple-Loop A Te)
(Loop A Th-Loop A Te) and (Highest core thermocouple-Loop A Th)

(Average core thermocouple-Loop A Th) and (Averaje core
thermocouwple-Loop A To)

(Loop A Th-Hizhest core thrmocouple) and (Hi3ghest core
thermocouple-Loop A Tc)

(Lonp A Th-Averagze core thermocouple) and (Loop A Th-Loop A Tc)

TION 3.12 (2.00)

icate whether the following situations will cause the Steam Dump
tem to ARM ONLYs ARM AND ACTUATE or have NO EFFECT. (Assume all
tches are in normal positions unless otherwise indicated)

40% powers 3 %/min load rejects Tavg:Tref by 8 degrees F» Mode
Selector Zwitch 1n Tavy.

Turpbine trip from 25% powers Tavy=945 degrees Fr Mode Selector
Switch in Tavg.

Hot Zero Fowers Tav3=S50 degrees F, Mode Selector Switch in STM FRESS,
1020 psi3 setpoint selected.

40% powers S%/min load increaser FPimp CH-III fails lowr Tav3=5é60
degrees F» Mode Selector Switch 1in Tavy

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE =xxxxx)
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QUESTION 3.13 (1.00)

Which of the following describes the 3 1nputs used 1n tihe
Watar Level Control System?

a. 5/6 Levels Steam Flowr Feed Flow

b, S/C Levely Steam Flowr 1st Stage Turbine Fressure

c. Reactor Powers Feea Flowr lst Stage Turbine Fressure
d. Reactor Fowery Steam Flow» Feed Flow

e. Reactor Powers S/G Levels 1lst Stage Turbine Fressure
QUESTICN 3.14 (1.50)

With the reactor at S0X Fower:
Steam Generator Water Level Cont-ol System fails high.
this will affect the Level Control System for S/G A»
QCccurs.,

RUESTION 3.15 (1.00)

S5/G Bypass

S/G A's steam pressure 1nput to the
Explain how
and why this action

Which of the followin3y describes tne 3 Reactor Vessel Water Level ranges

measured by RVLIS?

3, Loweres Fullsy Dvnamic

b, Lowery Fulls Upper

c. Dynamicy Full, Upper

d. Oynamicy» Lower» Ugper
QUESTION 3.16 (1.00)

Descripoe the ressons why the D/F cells used
of containment.

for RVLIS are located outsice

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE xxxxXx)
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QUESTION 3.17 (1.00)

Which of the following rod withdrawal blocking permissives 1s ONLY
effective when Rod Control 1s 1n AUTO?

a. Intermediate Range Overpower (C-1)
b. FPower Range Overpower (C-2)

¢+ QOvertemperature Delta T (C-3)
d. Turbine Load Interlock (C-S)

QUESTION 3.18 (2.00)

Match the function in Column A with the appropriate component in the
Rod Control System listed in Column E.

Column A Column B
a) Minimizes rod mction 2t higher power 1) Bank Overlap
levels to limit transients 2) Pulse Amplifier
3) Non-Linear Gain Unit
b) Indicates to power cabinets how to 4) Pulser
move the rods 5) Master Cycler
é4) Slave Cycler
c) Automatically selects proper control 7) Variable Gain Unit
bank

d) Selects which group within a3 shutdown
bark 1s to be moved

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE =xxxxx)
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QUESTION 3.19 (1.00°

Which of the following describes the operation of the search coli
associated with Individual Rod Fosition Indication (IRFID?

3. Located about I f_ot from the Detector Eottom positions 1t
allows the operator to check rods on the bottom.

b. Located about & inches from the Detector Eottom positions 1t
provides input to the Rod Eottom Light circuitry.

¢, It runs the length of the rod housing and has a variable tap
that allows the operator to agproiimate rod position when
IRFI 1s in doubt.

d. No such coil 1is as:ociated with IRFI.

QUESTION 3.20 (1.00)

Which statement below is correct regarding implementation of the Reduced
Pressure Operations FProtective System as the plant cools down?

3. PORV reduced setpoints are auvtomatically inserted when Tc<320
deqrees F and 3 second pair of FORV setpoints must be manually
‘keyed® 1in when Tc+140 degrees F.

b, FORY reduced setpoints sre automatically inserted when Tc-320
degrees F and also when Tc 140 degrees F.

c. FORV reduced setpoints must be marvally ‘keyed® in when Tc<320
decrees F 3nd ajain when Tc 140 degrees F.

d., FORV reduced setpoint:z are manually *keyed® 1n when Tc.a.0
jegrees F and are sutomatically inserted when Tc 140 degrees F.

QUESTION s | (1.00°

State the reason far having backup heaters sutomstically enerjize when
sctual pressurizer level reference lavel by Z% or more.

AUESTION 3.22 (1.%50)
Indicate whether the following controls for 1H EDG are transferred to/from

the 1H diesel room using the *“Control Room Emergency® (CRE) switch or th
‘Diesel Control Isolation (DCI) switch. . < :

3) Control and synchronization for the 4.16 KV Emer: ‘
g Lo P A e erjency Bus emergency

©) Alternate joverror controls by means of the Droop/Isochronous Selector

switch.

¢) Diesel Start/Stop control
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QUESTION 3.23 (1.50)

Describe the improvements to the 7Tlexibility and reliability of the
electrical distrubution system after 3 Unit 1 trip due to the
installation of the Unit 1 main jenerator Dreaker G12,

QUESTION 3.24 (2.00)

Answer *he following questions rejarding 3 DEGRADED voltage condition on
arn Emergency 4160 VAC Bus. )

3) A degraded voltage condition occurs when ____ out of ____ relays
detect < _____ % nominal voltage and initiates 3 ____ timer. (F1ll 1n
the blanks) (o79)

b) Describe the sequence of events from the timing out of the timer
until all required loads asre reener3gized on the Emergency Bus.
(Be sure to reference any loads NOT shed) (1.295)

QUESTION 3.2 (1.,00)

Which of the following conditions 1s NOT regquired fnr automatic swapover
of the LHSI pumps to the Recirculation mude following an SI?

3. RWST Lo-Lo Level
b. A LHSI pump recirc 1solation MOV closed for z3ach pump
SI signal present

4., 5I Recirc Mode signal mresent

Following 3 Quench Spray system actuationr what I conditions must be met
in order to shut %the suction valve for 3 Quench Spray pump?

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 27 (1.00)

Which of the following describes the purpose of the time delay (19S sec)
in starting the Inside Recirculation Spray (IRS) pumps on 3 CDA s13nal?

a. Prevents overloading of the emer3ency buses as loads are
sequentially energized during accident conditions.

b. Allows time for the containment sumps to collect sufficient
fluid to provide NFSH for the pumps.

c. Enhances core cooling by increasing reflood rate after 3 LOCA
as the pressure drop between core exit and the break 13
reduced with 3 higher containment pressure.

4., Allows time for the fluid collectind in the containment sumps
to cools to avoid flashing in the RS heat exchangers as the
fluid 15 cooled by Service Water.

QUESTION 3.28 (1.00)

Which of the following describes the normal path of power to Unit 1l's
Char3ing Pumpg 1C7?

3

D

R35 A--4160 VAC Xfer Bus D--4160 VAC Emer3 EBus J
RS3 C--4160 VAC Xfer Buz T--4160 VAC Emerg EBus J
R3S A--4140 VAC Xfer Bus D--4160 VAC Emerg Eus H
KR5S C--3160 VAC Xfer EBus F--41460 VAC Emer3 Eus H
35 A--4140 VAC «fer EBus F--941460 VAL Emer3 Eus H

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE sxxxx)
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QUESTION 3.29 (2.00)

Indicate whether the following statements regarding Containment Isolation
are TRUE of FALSE.

3) The Hi-Hi contsinment pressure i1nput to the CDA logic matri: must
ENERGIZE relays to initiate a3 COA signal.

b) Fhase B 1solation can be manually initiated by turning cne of two
switches on the back of the console 1n the control room.

c) If Phase A is reset followin3 si13nal i1nitiations without having the
initiating si3nal disappear» than the phase A 1solation si3nal will
reoccur when the reset buttons are released.

d4) S/GC Blowdowrn is isolated by both Fhase A and Fhase B i1soclation
si3gnals.

QUESTION 3.30 (1.00)

List all the inputs to the electrical starting circuit that must be
satisfied in order to start a3 Reactor Coolant Fump.

QUESTION 3.31 (1.00)

Which of the following conditions will NOT result in °*C* Char3ing FPump
receiving 3 *Staril-Fermissive Trip® signal when 1t 1s powered from the
H bus? (3ll breaskers listed below are open wnless stated as closed)

3. Ereaker 15J7 racked 1in
D. Eresker LSHS racked 1n

c+. Ereaker 15J6 racked out

4+ EBresker 15J7 closed

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE sxxxx)



3.

INSTRUMENTS AND CONTROLS

QUESTION 3.32 (1.00)

Which type of sensor belcw 1s used to i1ndicate when pressurizer sgray
flow is too low?

3
b.

Coe
g

Temperature
Fressure

Flow
Differential Pressure

(xxxxx END OF CATEGORY

03 =xxxxx)
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QUESTION 4.01 (1.00)

Given the following procedural stepsr select the choice that
provides the proper segquence for paralleling 3 diesel Jenerator
to 3 live bus.

1. Turn the synchronizer switch on.

2., Start the emergency diesel generator.

3. Turn off the synchronizer switch. :

4, Operate the 3overnor control switch so the synchroscope moves
slowly in the fast direction.

S. Close the generator output breaker.

6., Wait for the synchroscope needle to pass the 11 o'clock position.

7. Operate the exciter control switch to match incoming voltage
to running voltage.

3. 1+2+8+615+7+3,
be 291972496195, 3.
Co 21198+96+5+3+7.,
de 102+79695+8,3.

QUESTION 4.02 (1.00}

When placing the RCS 1n 3 solid water condition zer OF-3.4» the
criterion used to verify tne RCS 1s solid is

3, 3 Nigh pressure s@ike accuring ar the pressurizer pressure
instruments.

0. when spraying the pressurizer no longer will decrease RCS
sreszure,

c. when 1ndication of flow to the FRT throwgh the pressurizer
FORVs 15 verified., -

-

-

3. when an increase 1n letdown flow has teen verifiesd,

P

- .
(xxxxx CATEGORY (4 CONTINUED ON NEXT FAGE =xxxx)
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QUESTION 4.03 (1.00)

Which of the following is the preferred method of providing a means
of decay heat removal during 3 refueling outaje with the reactor
vessel head removed if 3ll RHR pumps are lost?

a. Using natural circulation by feeding the S5Gs with AFW and bleeding
them using SG blowdown.

b, By lining up the LHSI pumps to recirculate flow through the RWST
arnd the reactor vessel.

c. By lining up the refueling purification system to recirculate
water from the reactor cavity to the spent fuel pit using
the spent fuel coolers for cooldown.

d., By feeding the RC3 using A LHSI pump and bleeding it from a
3G primary manway.
QUESTION 43.04 (1.00)

Frior to transferring rod control from MANUAL to AUTO during a reactor
startupry Tave and Tref should be within

v | dagree F.

o

+ 3.5 degrees F.

2. S degrees F.

d. 10 cegrees F,

QUESTION 4,08 (1.,00)

List faur of the critical conditions reguired to be recorded during 3
startup wnen 1 x E-8 amps 135 attained.
QUESTION 4d.08 ¢ +50)

For 3 reactor startups it 1s required ov tne procedure to 30 criticsl

wnile the power indicationm is still 1in the source range., TRUE or FALSE™

(xxxxx CATEGORY 04 CONTINUED ON NEXT FAGE wsxxxx)
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QUESTION 4.07

(1.00°

If eriticality is not acheived before the upper limit of the ECP 1s
reached during 3@ reactor startups, the operator should

a. insert Bank D control rods to the bottom.
bark withdrawal and approach criticality via boron

b. stop control
dilution.

¢. proceed with
the time the
1s resched.

d. proceed with
criticality.

QUESTION 4.08

the
ECP

the

startup wtilizing an Inverse Count Rate Flot from
upper limit is reached until the time criticality

startup uwtilizing a pull-and-wait approach to

(1.00)

Control rod cooling sir is required to be operating

a., only if the control rod mechanism is energjized when the plant
temperature 13 above 350 F.

b, whenever the plant temperature is sbove 350 F,» regardless of the
rod mechanism status.

¢, during any plant cooldown evolution below 350 F.

4. whenever the individual rod position indication system or any rod
drive mechanism 1s enerjized.

(xxxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 4.09 (1.00)

The boron concentration 1s equalized between the pressurizer and the
rest of the reactor coolant system Dy

3. char3ing pure water or borated water to the FZR through the aux.
spray line as required,

b. charging a blended flow equal to the Reactor Coolant System boron
concentration into the Reactor Coolant System to force more of the
RC3 inventory up the surge line and into the FIK.

c. taking MANUAL control of the Fressurizer Level Coantrol System and
then increasing and decreasing the pressurizer level as required
in order to get an exchanje between the RCS and FIZIR water inventory.

4. operation to the pressurizer heaters and spray valves as required.

QUESTION 4.10 (1.00)

The administrative temperature limit between the pressurizer and spray
delta T 1is

a. 150 F,
. 200 F,
c. 260 F.
d. 320 F.

QUESTION 4.11 (1,00)

Which of the following 1s NOT required operator action upon loss
af power range cnhnannel N-41 durin3 Mode 1 operations?

5, Flace the test switch for the OT delta T to the TEST position
for the failed channel.

c. Flace or verify the control rods are in MANUAL control.

c. Flace the test switch for the OF delta T to the TEST position
for the failed charnnel.

4, Remove the *Control Fower® fuses for N-41 st the power range
Grawers.

(exxxx CATEGORY 04 CONTINUED ON NEXT FAGE wsxxxx)
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QUESTION 4.12 (1.00?

Which of the following 1s an INAFFROPRIATE operator action 1f,
during refuelingr the containmert 3as and particulate radiation
monitors alarm?

a3, Stop the containment purje supply and exhaust fans.
b. Close the purge and exhaust fan MIVs.
c. Stop the containment air recirculation fans.

4. Start the containment 10dirne filtration fans.

QUESTION 4.13 (1.00)

The trip bistables of a3 failed power range detector are placed 1in
the trip condition by

3, placing the applicable bistable test switch 1in the "Test®
position in the Reactor Frotection Cabinet.

b+ removing the applicable control and instrument power fuses
on the power rangje drawers.

c. placing the applicable Fower Mismatch Bypass :switch to the

fziled positicn at the Miscellaneouws Control 2nd Indication
Fanel.

d. mlscing the spplicable Comparator Channel Defeat switch to
tne failed ~hannel positiorn at the Detector Current Comparator

Farel.,
QUESTION 4.14 (1.29%5)

List five surveirllance items that must be done by operators to ensure
Tern Spec regquirements are met in the event of 2 loss of both units
FRCCAC-250 Computers.,

QUESTION 4.15 ¢ .30

A rod control logic cabinet internal failure c3an oe verified 1n the
control room. TRUE or FALSE”?

(xxaxx CATEGGRY 03 CONTIMUED ON NEXT FAGE «xxxxx)
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QUESTION 4.16 (1.00)

If instrument 3air 1s lost ocutside the containment and the plant 1s soliay
what 1s your required immediate actions?

QUESTION 4.17 (1.00)

What is the required cperator actions 1f both source ranje instruments
fail when *F-6 and F-10 during a power increase to 100X power?

QUESTION 4.18 (1.00)
List the immediate operator actions for one dropped rod at 75X power.

QUESTION 4.19 (1.00)

List the i1mmediate operator actions for a3 rod insertion limit low-low
alarm.

QUESTION «20 (1,00

List the i1mmediate operator actions for 3 failure of the controlling first
stsge 1mpulse pressure 1nstrument when at S0X power.

QUESTION 4.21 (1.00)

List the 1mmediate operstor actions for am uncontrollable increase 1n
m3in condenser pressure with the reactor 3t S0% power.

AUESTION 4,22 (1.00)

What cperator 3ctiaons asre regquired upon evacuwating the control room 1f the
reactor cowld not be tripped before exiting the control room?

(xxxxx CATECORY 04 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 4.23 (1.00)

List the immediate operator actions for an Anticipated Transient
Without Trip.

QUESTION 4.24 (3.29)

List the immediate operator actions for the Reactor Trip or
Safety Injection procedure.

QUESTION 4.2 (1.00)

Which of the following indications require SI reinitiat.on
following a spurious SI that has been secured?

a. RC3 pressure at 1950 psig.
b. RCS subcooling at 35 degrees F.
c. Fressurizer level at 17X%.

4. All steam 3jenerator levels at 1S%.

QUESTION 4.26 (1.00)

During 3 natural circulation cooldowns the preferred method of reactor
coolant system depressurization 1s Dy

3., opening the normal spray valve.
b, opening the auxiliary spray valve.
c. opening the pressurizer FORVs.,

4. openin3 the reactor vessel vent valves.

(xxxxx CATEGCORY 04 CONTINUED ON NEXT FAGE x=xxxx)
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QUESTION 4.27 (1.,00)

A hydrogen bubble formed in the reactor vessel 1s eliminated by

a, increasing pressurizer temperature above core thermocouple
readings.

b. injecting oxy3jen into the reactor coolant system via the
chemical and volume control system.

c. maximizing coolant flow by running all reactor coolant pumpsy
increasing letdown flow to 120 3pm» and placing the cation
bed demineralizer in service 1n parrallel with the mi<ed

bed demineralizer.
d. venting the reactor vessel head.

QUESTION «28 (1.00)

A fire found in the 4160 switchgear is best extinguished with 3
fire extinguisher marked with the symbol

3. -
b. E
€ C
’ D
AYESTION 4.2° 1.00)

The Gai-Tronics chanrnel reserved for emer3encies 13

3, cnannel 1.

be channel 3.
¢+ channel 5.

d. cnannel

(exxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxwx)*
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QUESTION

4.30 (1.00°

FAGE

What should the operator do about an SI signal 1f it exists during a3
loss of all AC power?

QUESTION

What two conditions constitutes adverse contaxn-qnt conditions?

QUESTION

4.31 (1.C0)

4,32 ( +950)

a5

Will 3dverse containment conditions cause affected control room indications
to indicate higher or lower than actual conditions?

RUESTION

List the
that can
‘p) with

QUESTION
Wnich cof

4,33 (1.00)

whole body administrative limits per calender Jquarter
be achieved (3) without any additional approval and
the highest level of aspproval.

4.3" ‘100‘-.)}'

the following 1s 3 10 CFR 20 exposure l.mit?

3. 5 raomn/year-wnole body.

o+ 1 rem/quarter-whole body.

c. 18.75

rem/quarter-nands.

d, 7 rem/quarter-skin of whole body.

(xxaxx CATEGORY 04 CONTINUED ON NEXT FAGE ssxxx)
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QUESTION 4.35 (1.00)

If you are i1n a 100 mRad/hour 3amma field for 45 minutesy what 1s your dose
in mREM after 45 minutes?

3. 435
De 75
c. 450
d. 750

QUESTION 4.36 (1.00)

Which of the following radiation exposures would inflict the greatest
biological damaze to man?

a. 1 Rem of GAMMA.

b. 1 Rem of ALFHA.

c. | Rem of NEUTRON.

d. NONE of the abovei ithey are all equivalent.

QUESTION 4.37 (1.00)

It 1s required to exit a radiation area and report to HF whenever your
0-200 mr self-reading dosimeter reaches

3, 100 mr.
0. 25 mr .
es 1350 mr,

g, 1

LA

mr.

AUESTION 4.38 (1.,00)

List five pieces aof information an RWF will tell you that you will need
to krniow 1n order to work in the applicable restricted area.

(xxxxx CATEGORY 24 CONTINUED ON NEXT FAGE wxxax)¢
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QUESTION 4.39 (1.00)
An RWF number 1s necessary to obtain
a. 3 dose card.

b. a TLD.
c, 3 self-reading dosimeter,

4. your current quarterly dose.

(xxxxx END OF CATEGORY 04 xxxxx)
(xxxxxsxxxxxxx END OF EXAMINATION XXXsxsssXXXXxsx)



1. FRINCIFLES OF NUCLEAR FOWER FLANT OPERATION,

FAGE
THERMODYNAMICSs HEAT TRANSFER AND FLUID FLOW

ANSWERS -- NORTH ANNA 182 -8S/10/15-TON ROGERS

ANSWER 1,01 (1.00)

d

REFERENCE

NUSy Nuclear Energy Training - Reactor Operation
VEGFs+ Training Texts Vol. 9» Ch. 21
DPCs Fundamentals of Nuclear Reactor Engineering

201/010-KS.13

ANSKER 1.02 (1.,00)
b

REFERENCE
NUS» Nuclear Energy Training - Reactor Operation

ANSHWER 1.03 (1.00)
b

REFERENCE

NUSs Nuclear Energy Training - Resctor Operationr ps 2.2-5
Westingnouse Reactor Fhysicss pp. I-5.5» 10, & 11

ANSKWER 1.04 (1.00)
a

REFERENCE
NUSs Nuclear Ener3gy Training - Reactor Operations p. 9.2-5

49



1. FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION: FAGE S0
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ANSWERS ~- NORTH ANNA 182 -85/10/15-T0M ROGERS

ANSHER 1.0 (2.00)
a. REMAIN THE SAME (0.95)
b. DECREASE (0.3)
c+ INCREASE (0.39)
d. DECREASE (0.5)
REFERENCE

Steam Tables
010/000-K5.,02 (2.6/3.0)

ANSHER 1.06 (2.00)

3. TRUE (0.5)
b, TRUE (0.5)
c+ FALSE (0.5)
d. TRUE (0.9)
REFERENCE

NUSs Nuclear Energy Training - Flant Ferformances p. 5-3.2
General FPhysicss HT & FFy pp. 155y 319y and 320
VEGFs Question EBank, #752-3 and & 336

ANSHER 1.07 (1.00)
3. ODISAGREE (0+3)
b. DISAGREE (0,9)
REFERENCE

VEGFs Training Texty Vol. 9+ pp. 21-25 & 45 and VEGF Question EBank $40
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ANSWERS -~ NORTH ANNA 182 -85/10/15-T0M ROGERS
ANSHWER 1.08 (1.00)

3

REFERENCE

VEGP+» Training Text, Vol. %+ p. 21-47
Westinghouse Reactor Fhysics» pp. I-3.17 & 19
DFCy» Fundamentals of Nuclear Reactor Engineerings p. 106

001/000-KS.49 (2.9/3.4)

ANSHER 1.09 (1.00)
c

REFERENCE
General FPhysicss HT & FFy Section 3.2
WENy HT & FFy p. 13

002/000-KS.01 (3.1/3.4)

ANSHER 1.10 (1.00)
g

REFERENCE

Westinghouse Reactor Fhysicsy» pp. I-5.63 - 76

HERy Reactor Theoryr» Sessions 38 and 39

OFCy Fundamentals of Nuclear Reactor Engineerings Section VI

001/000-KS.3%9 (3.9/74.1)

ANSHER 1.11 (1.00)
b

REFERENCE
Gereral Fhysicse HT & FFy p. 229

002/000-KS.01 (3.1/3.4)
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ANSWERS -- NORTH ANNA 182 -85/10/15-T0M ROGERS

ANSWER 1.12 (2.00)

3. DECREASE
b. INCREASE
c. INCREASE
d. DECREASE

REFERENCE
General Physicsy HT & FFy pp. 319 - 334

€

REFERENCE
Steam Tables

ANSHEFR 1.14 (1.00)
b

REFERENCE
Gerneral Fhysicss Heat Transfer Thermodynamics ard Fluid Flowre
pp. 6By B2y & 1356

ANSWER 1.15 (1,00)
d

REFERENCE
Westinghouse Reactor Fhysicss Section I-5¢ MTC arnd Power Defect
DFCy Fundamentals of Nuclear Reactor Engineering

~

02/000-KS.02 3.373.6)

FAGE

(]
r

(0.5)
(0.9)
(0.5)
(0.5)
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ANSWERS -~ NORTH ANNA 182 -85/10/15-T0OM ROGERS
ANSHER 1.16 (1.00)

a3

REFERENCE

Westinghouse Reactor Physicss pp. I-2.19 - 21
HER» Reactor Theory» Session 14, p. 3
DFC» Fundamentals of Nuclear Reactor Engineering, p. 53

001/000'K5057 (300/302)

ANSHWER 1.17 (1.00)
b

REFERENCE
Westinghouse Reactor Fhysicsy» p. I-5.40

HER» Reactor Theorys Session 36 p. 2

ANSHER 1.18 (1.00)
L~

REFERENCE
General Fhysicss HTFF - Fluid Flow Applications for Systems
and Components

ANSHER 1.19 (1.00)
c

REFERENCE
WENs HT & FFs p. 19
General Fhysicss HTAFFy p. 105
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ANSWERS -- NORTH ANNA 182 -85/10/15-TOM ROGERS

ANSHER 1.20 (1.50)

a3 FALSE
b. FALSE
C. TRUE

REFERENCE

Westinghouse Reactor Physicss pp. I-3.9 and I-3.4
HBRy Reactor Theorys Sessions 22 and 23

DFCs Fundamentals of Nuclear Reactor Engineering

ANSWER 1.21 (1.00)
c

REFERENCE
HER+ Reactor Theoryr Session 42y pps 3 & 4
OFCs» Fundamentals of Nuclear Reactor Engineering

004/000-KS5,08 (2.6/73.2)

ANSHWER 1.22 (1.00)
o

REFERENCE
NUSs Reactor Theory

ANSHER 1:23 (1,00)
c

REFERENCE
NUSy» Resctor Theory

ANSHER 1.24 (1.00)

FAGE 5S4

(0.5)
(0.35)

(0.5)
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ANSHERS -- NORTH ANNA 182 -85/10/15-T0% ROGERS

REFERENCE
General Fhysicse» HT & FF» pp. 239 and 240

ANSWER 1.25 ( +30)
TRUE

REFERENCE
GCeneral Fhysicse HT & FFy» p. 176

002/000-KS.01

ANSWER 1.26 (1.00)
c

REFERENCE
DFC» Fundamentals of Nuclear Reactor Engineerings p., 170

001/000-KS.,13 (3.7/4.0)

ANSWER 1.27 (1.00)
b

REFERENCE
OFCy Fundamentals of Nuclear Reactor Engineerings p. 96

001/000-KS.56 (2.8/3.1"

ANSWER 1.28 (1.00)
d

REFERENCE
NUS» Vol 4» pp 3.3-2

o
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THERMODYNAMICS» HEAT TRANSFER AND FLUID FLOW

ANSHWERS -- NORTH ANNA 182 ~33/10/15-T0OM ROGERS
ANSWER 1.29 (1.00)

c

REFERENCE

Gerneral Physicss HT&RFF, pp. 355 - 358

ANSHWER 1.30 (1.00)
£

REFERENCE
Westinghouse Reactor Physicse: Sectz 3 and S
NUS»y Nuclear Energy Training» Units é and 8

ANSHWER 1.31 (1.,00)
E
ANSKWER 1.32 (1,00)
b
ANSHWER 1.33 (2.00)
a. DECREASE (0.,5)
b. INCREASE (0.5)
c» DECREASE (0.5)
d. INCREASE (0.5)
REFERENCE
Weztinghouwse Nuclear Training Operations, pp. I-2.31 - 36
ANSWER 1.34 t1,00)

c



1. FPRINCIFLES CF NUCLEAR FOWER PLANT OFERATION, FAGE

PR ————— e b et

[ —————— e el

ANSWERS -~ NORTH ANNA 182 -85/10/15-1T0M ROGERS
REFERENCE

Westinghouse Nuclear Training Operations» p. I-5.31
ANSHER 1.35 (1.00)

5

REFERENCE

Westinghouse Nuclear Training Operationss pp. I-5.53 and 54
ANSHER 1.36 (1,00)

a

REFERENCE

DFCy FNRE» pp. 200 and 221



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE S8

- ———— - ——————— - -

ANSHERS -- NORTH ANNA 182 -85/10/15-TOM ROGEKS
ANSHER 2.01 (1.00)

a3

REFERENCE

NA NCRODF 92.2» *Service Water System'

ANSWEF 2,02 (2,50) Wf

a) 1
b)) 7 )

—r Deleket Y
d) 146
e) 2

REFERENCE
Farley SD» °*RCS*y Fig 7
NA NCRODP» °*RCS®"7 °*ESF-ECCS®": °'CVCS": °*RHR’

ANSHWER 2.03 (1.00)
c
REFERENCE
Farley SDs °*CVUCS®*y pg 13
NA NCRODF B88.3» 'CVCS*

ANSWER 2.04 (1,00
3
REFERENCE
LOCFRS0.44(0)
FNFy SDs "ECCS*y pp S
NA NCROGDF %71.1s *ESF-

ECCS®
006/050-FUGE3S (4.2,/4.3




2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

- —— - ——————— - -~

ANSWERS ~- NOURTH ANNA 1&2Z

ANSHER 2,05
b

REFERENCE
FNFy SDs» °*RHR System'y pp 17

(1.00)

————————————————————— -

~85/10/15-T0W ROGERS

NA NCRODF 88.2y *RHR System': NA 0F 14.1

FWG K/A 29 (3.46/3.9)

ANSWER 2.06 (1.00)

- "Ikk¢tl - TR

B

ANt e~ e e sy et el

ANSWER 2.07
3
REFERENCE

(1.00)

NA NCRODF 88.1» °*RCS-FIZIR and Press Relief®

ANSKWER 2.08 (1.50)

a) True (+.5 ea)
) False

¢) False
REFERENCE

NA NCRODF 88419+ °*RCS-RCP°?
ANSWER 2:.09

(1.50)

1) Fortable system connecting to blank flanges (+.3)

2) Temporary piping connection from accumulators via blank flanges
(+.5)

~==-%2 15 the preferred method

FAGE

9

(*.90)

?



AUXILIARY FEEDWATER SYSTEM




2., PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE &0

ANSWERS -- NORTH ANNA 182 -85/10/15-T0M ROGERS

REFERENCE
NA NCRODP 88.1y °*RCS Piping and Instrumentation®

ANSHWER 2.10 (1.50)

3) True (+.5 ea)
b) True

c) True

ANSHER 2.11 (1.00)
b

REFERENCE :
NA NCRCDFP 91.1, *ESF-0QSS*

ANSHER 212 (1.00)
a) Open (+.25 ea)
b) Closed
c) Open
d4) Open
REFERENCE

NA NCRODF 91.1s» °*ESF-RSS®

REFERENCE
N&a NCRODF 89.4y ‘*Feedwater Systems-Main Feed®



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 61

ANSHWERS -~ NORTN ANNA 182 -85/10/15-TOM ROGERS

ANSWER 2.14 (2.00)

MOV-100C (+.25 ea)

MOV-100A
W PCVU-1008

FCV-1004A
*155

149
166

190

See Attached Drawing

REFERENCE

NA NCRCDF B89.4» 'Feedwater Systems-AFW®

ANSWER 2,15 (1.50)

-Service Water Resevoir (+.5 ea)
-Lake Anna

-Discharge Canal wH-S

REFERENCE
NA NCROOF 89.4y ‘Feedwater Systems-AFW®

ANSWER 2.16 (1.00)
The Steam driven pump 15 operated at a higher speed. (+1.0)
REFERENCE

NA NCRODF 89.4, 'Feedwater Systems-AFW®

ANSUWER 2.17 (1.50)

a) Hollow O-rings (+.,9)
Inner and outer seal (+.95)

o) FReactor Vessel Head Vent System (RVHVS) (+.5)

REFERENCE
NA NCRODF 88.1+» "RCS-Reactor Vessl and Core Construction®



PRE——————————— R ettt el

-85/10/15-TOM ROGERS

ANSWERS -~ NORTH ANNA 182

(2.00)

ANSHER 2.18

1) To upper head plenum via nozzles 1in core barrel flange

2) Between hot le3 discharg3e nozzles and
3) Between baffle plates and core barrel
4) Around inserts 1n 3uide thimble tubes

REFERENCE

NA NCRODP B88.1¢ °*RCS5-Resctor Vessel.Core

2,19 (1.00)
Deebed {
REFERENCE

NA NCRCDF 88.1,

ANSHWER

*RC5-Reactor Vessel/Core

ANSWEF 2.20 (1.00°
C
REFERENCE

NA NCRODF B88.1»

FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

———————————— -

FAGE 42

(QJ .3)
upper core barrel outlets

in the fuel assemblies

Construction®

Construction®

*FC5-FZR snd Fress Relief®

ANSUWER 2+21 {1.00°

d improves circulation ratio and velocity across tube sheet)
REFERENCE

MA NCRODP 8B.,1» °*RCS-S/G°
ANSHWER p g v (1.30

~RHRE System Inlet +:.9 &3)

~Loop Crain Lines

“Differentisl Pressure taps for RCS flow indicstion

REFERENCE

NA NCRODF B8B. 1y

*RCS-Piping snd Instrumentation®



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 43

S ———————— e i i

ANSWERS -- NORTH ANNA 182 -85/10/15-TOM ROGERS
ANSHWER 2.23 (2.00)

2; 13 23 cesiumi yttriuasi molybendumi Li-7§ Cs-137 (+.25 es)
REFERENCE

NA NCRODF 88,3+ °*CVCS®

ANSWER 2.24 (1.50)

a) Open (+.5 ea)

b) Open

) Closed

REFERENCE

NA NCRODP 88.3» °*CVCS®

ANSHER 2.29 (1.00) 'D.lc&«l

~-Logwer Delta F (8* vs 12-14" on\Ufit 1) (+.9 ea)
CAEEEQns 3 HUE 981k Sor—tmre—i {
REFERENCE

NA NCRODFP B%.1» *Main Stam System®

ANSWER 2.26 (1.,00)

CC Heat Xer Dscha (+.29 ea)
Dsch3 to Unit 2 Discharge Tunnel
Dschg to Resevolir

Recirc Spray Ht Xer

REFERENCE
NA NCEODP 72.29 'Service HWater System'

ANSHER 2.22 (1,00 \
4 |

REFERENCE :
NA NCKRODP 92,29 *Service Water Svstem’ -,
e —— » 3

B s
.

CC Heat Exchanger/SW side. Basement of Aux Bldg., East
end of CC Heat Exchangers on floor.

Discharge to tunnel - Turbine Bldg. SW pit.

\ Discharge to reservoir - Southeast corner of SW pump

\ house.
Recirc Spray Hx's - Basement of Quench Spray pump house.



2., FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTLMS FAGE

ANSWERS -- NORTH ANNA 1&2

ANSHER 2.28 (1.00)
c
REFERENCE

NA NCRODP ?1.2y 'Containment

ANSWER (1.00)

d

REFERENCE
NA NCRODF 91.2y *Containment

r
-

rn
0

ANSHER 2+30 (1.50)
a) Not allowed (+.5 ea)
b) Allowed
c) Allowed
REFERENCE

NA NCRODF ?1.2y *Containment

ANSWER 2+31 (1.30)
a) 3 (’05 es’

b) 4

-3 4

REFERENCE

NA NCRODF 91.2¢ *Containment

- ——— -

-85/10/15-T0M ROGERS

and Containment Systems'

and Containment Systems'

Isolation®

Atmospheric Cleanup Svsten’

44



3. INSTRUMENTS AND CONTROLS

ANSWERS -~ NORTH ANNA 182 -85/10/15-TOM ROGERS

ANSWER 3.01 (1.00)
c

REFERENCE
Farley SD» *PZR FPress/Level Control®,» pp &» 14, 15, Fi3 3
NAPS Lesson plans RCS Press. Instr.

ANSHEFR 3.02 (1.00)
d

REFERENCE
FNFs RHR Lesson Flan» pp. 8 & 9
NA NCRODFP 88.2» *RHR System®'

005/000-K4.,07 (3.2/3.5)

ANSHWER 3.03 (1,000

1. RCS pressure 2010 psig (+.5 ea!
2 sl 7 ZoocC ?Sla

REFERENCE

FNFy ECCS Lesson Flans Figure 9
NA NCRODFP 91.1» *ESF-ECCS®

006/000-A3.01 (4.,0/3.9)

ANSWER 3.04 (1.00)
3

REFERENCE
Farley 5D+ "Reactor Protection Svstem®
NA Tech Spec p3 2-8

)
Q
L
L)
L)
'S

FAGE

é

S



3. INSTRUMENTS AND CONTROLS FAGE 646

ANSWERS -- NORTH ANNA 122 -85/10/15-TOM ROGERS
ANSKWER 3.05 (1.,00)

3

REFERENCE

CAT» PSMy Figures CN-IC-ILE-11 & 22
FNPy SDy *PIZR Pressure and Level Control®y Fi13 7
NA Lesson Flans °*FPZR Level Control and Frotection®

011/000-A2.10 (3.4/3.6)

ANSHER  3.06 (1,00) -'B&d-‘——

b

REFERENCE
FNFy TS pp B 2-3\B 2-6
NA TS pp B2-2/6

ANSHWER 3.07 (1.20)
1) Trips not bascked up by asnother protection circuit (+.5 ea)
2) The channel 1s also being uvsed for control purposes
REFERENCE

NA NCRODF 93.10» °*RFS*

ANSWER 3.08 (2+00)
3) Manual (+.,5 ea)
o) Auto
c) Auto
d) Ma2nual
FEFEFENCE

A NCRODF 93,10+ °*RFS*
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3, INSTRUMENTS AND CONTROLS
ANSHERS -~ NORTH ANNA 122

ANSHER 3.0% (2.00)
See attached dwg3

REFERENCE
NA NCRODF 93,2y “"Excore NIS®

ANSWER 3.10 (1.50)

a) False
b) False
¢c) True

REFERENCE

NA NCRODF 93.2» "Excore NIS®' pp 14-22

ANSHER 3.11 (1.00)
c
REFERENCE

-85/10/15-T0M ROGERS

NA NCRODF ?3.4y *Core Cooling Monitor®

ANSHER 3.12 (2.00)

a) No effect (+.5 ea)
b) Arm only

c) Arm 3nd Actuate

d) No effect

REFERENCE

NA NCRODF 93.11s *Steam Dumps®

ANS“ER 3-13 { 1000"
e
REFERENCE

NA NCRODF 93.12y *S5/G Water Level ™Smtspl and Frotection®

FAGE
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3. INSTRUMENTS AND CONTROLS FAGE 8

ANSWERS -~ NORTH ANNA 182 -85/10/15-TOM ROGERS

ANSHER 3.14 (1.50)

-8/6C Press used for density compensation of steam flowr» so 1f
pressure fails highs steam flow 1nput to the SGWLCS will increase (+1.0)

~-Ws Wf will cause FWRV to openy level will increase until level error
counteracts the steam flow/feed flow mismatch (+.5)

REFERENCE
NA NCRODF 93.12s °SGHWLC and Frotection®

ANSWEFR 3.15 (1.00)
e

REFERENCE
NA NCRODF 93.13+ °*RVLIS®

ANSHER 3.16 (1.00)
1) Eliminate accuwracy reductions which would be caused by adverse
environment i1n the containment during an accident. <t75)
2) Allow easier accomplishment of system operstions (calibrationsy cell
replacementsy etc.) (+25)
REFERENCE

NA NCRODF 93.13» °*RVLIS®

ANSHER 3.17 (1.00)
d

REFERENCE
MA Les:on Flansy "Rod Control System®



3. INSTRUHENT: AND CONTROLS FAGE 69

ANSHWERS -- NORTH ANNA 122 -85/10/15-TOM ROGERS

ANSHER 3.18 (2.00)

» @7

b) &
e) 1
d) S

REFERENCE
NA Lesson Flar» *Rod Control System’

ANSHER 3.19 (1.0
3

REFERENCE :
NA Lesson Plans 'Rod Position Indication®

ANSHER 3.20 (1.00)
d

REFERENCE
NA Lesson Flans °*RCS Fressure Instrumentation®

ANSKHER 3.21 (1,00}

-Assume 3 cold i1nsurge (+.29)
-Which will cause 3 pressure drop (+.95)
-50 heaters energized to anticipate this (+.235)

REFERENCE
N& Lesson Flans °*FZR Level Control and Frotection®



3. INSTRUMENTS AND CONTROLS FAGE 70

ANSWERS -- NORTH ANNA 182 -85/10/15-TOM ROGERS
323
ANSWER  Svee (1,50)

-Allows Urit 1 to have its normal station service busses supplied from
its normal station service transformers backfed from 500 KV switchyard
for most Unit 1 trips. (+1.0)

-This reduces probability of combined loading from both Units normal and
emergency buses on the reserve station transformer (+.5)

REFERENCE
NA NCRODFP 90.1s °*Basic Electrical Distribution®

5 o L (e

ANSWER —-vie
1) Low Lube O ‘ressure (#.3 ea) b) )Gi

2) High Cr case Fressure

3) High e 011 Tempersture C) cpb 3

4) HigR Jacket Coolant Temperature /}GZQOf 90.4 “£04
7

tart Failure

Handsot H-2.4

ANSWER 3.29% (2.00)
3) 2 ouwt of 33 ?0%% Sé seconds (+.25 ea)
p) -diesel starts (+,2%5 a3)

-emer3ency bus 1s30lated from RS xfrmr

-3ll loads shedded except Chg pumpss LHSI pumps and 480 VAC loads
-output bkr shut:s when diesel up to speed and voltage

-losds sequenced onto bus

FEFERENCE
NA NCRODP %90.4y "Emer3 Diesel Generator®

ANSHER

ra
i

'1.0('!

L)
-

-
-

REFERENCE
NA NCROCF 91.1+ “ESF®



3. INSTRUMENTS AND CONTROLS FAGE 71

ANSWERS -- NORTH ANNA 122 -85/10/15-TOM ROGERS

ANSHER 3.26 (1.00)

1) QS pump breaker open (+.5 ea)
2) CDA signal reset

REFERENCE
NA NCRODF 91.1» °ESF-QSS®

ANSHER 3.27 (1.00)

c orb

REFERENCE
NA NCRODF 91.1s ‘*ESF-Recirc Spray System®

ANSWER 3.28 (1,00)
d

REFERENCE
NA NCRODF 91.1s ‘*ESF-ECCS') 90.1+ 'BEasic Elect Distribution®

ANSWER 3.29 (2.00)

3) True (+.5 ea)
b) False
c) Fslse
o) True

REFERENCE
NA NCROOP ?21.2y *Containment Isolation®

ANSWER 330 (1,007

-Loop stop/Bypass 1zolation valves positioned to 2llow flow {+.25 ea)
~Bearing lift pump running with 700 psi13 discharge

‘no electrical faults on RCF motor

~-locked rotor protection speed switch satisfied



3. INSTRUMENTS AND CONTROLS

- ———————— . -

ANSWERS -- NORTH ANNA 1&2

REFERENCE
NA NCRODF 88.1+ °*RCS-RCPs*

ANSWER 3.31 (1.00)
o

REFERENCE
NA NCRODF 88.3» °*CVCS®

ANSKER 3.32 (1.00)
3
REFERENCE

-85/10/15-TOM ROGERS

NA NCRODF 88.1» *RCS-FZIR and Fress Relief®

FAGE

72



4, FROCEDURES - NORMALs» AENORMAL.

RADIOLOGICAL CONTROL

ANSWERS -- NORTH ANNA 182

ANSHER 4,01 (1.00)

b,

REFERENCE
NAFS, 1-0F-6.2 Fo 7

ANSWEFR 4.02 (1.00)
d.

REFERENCE
NAFSs 1-0F-3.4y p. :3.

ANSHER 4.03 (1.00)

Ce

REFERENCE
NAFS» 1-AF=11y p.%.

-
=

REFERENCE
MNS OF/1/A/6100/01 g. 19,

CNS OF/1/A/76100/01» Encl. 4.1» 2.9

N;‘IF'S l‘OF":‘li PoBo

EMERGENCY AND

-85/10/15-TOM ROGERS

1C.



4, FROCEDURES - NORMAL, AENORMAL, EMERGENCY AND FAGE 74

--————-—--------- - . -

ANSWERS -~ NOKTH ANNA 182 -85/10/15-T0M ROGERS

ANSHER 4.05 (1.00)
Any 4 @ 0.25 points each!

1. Bank C position.

2., Bank D position.

3. Auct. High Tava.

4, IR N3S

S. IR N36.

6. RCS boron concentration.

REFERENCE
NAFS 1.0F-1.5, p.lZ.

ANSWER 4.06 ¢ .50)
FALSE.

REFERENCE
NAFS 1-0F-1.59, PolOo

ANSHER 4.07 {1.00)
3

REFERENCE
NAFSs 1-0F=1.5s p.10.

ANSMUEF 3.08 (1.00)
b

FEFERENCE

NAFS 1-0P-1.1
ANSUWER 4,09 (1.,00)
d



4, FROCEDURES - NORMALs AENORMAL .

-~

- —————— . — -

ANSWERS -- NORTH ANNA 122

REFERENCE
NAPS 1-0P-8.3s p.5.

ANSKER 4.10 (1.00)
-~

REFERENCE
NAFS 1-0F-1.4y Attachment 1.

ANSHER 4.11 (1.00!
D

REFERENCE
NAFS 1-AF-4, R 388.

ANSKWEFR 4,12 (1.00)
Co

REFERENCE
NAF'S I-AF"SOI, PPQB"?O

ANSUER 4.13 (1.00)

o

REFERENCE

MNS AF/2/A/5500/146¢ Case IV

CNS AF/1/4/5500/16y Case IV
NaFS 1-0F-4y =.8.,

P9
#e14,

EMERGENCY AND

-85/10/15-T0M FOGERS

3

(&)



4, FROCEDURES - NORMALs AENORMALs» EMERGENCY AND FAGE 76

ANSWERS -- NORTH ANNA 182 -85/10/15-T0M ROGERS

ANSWER 4,14 (1.2%5)
Any 5 @ 0.25 points each! 2 Kk

1, IRPI within demand position limit. . MW BauancE
2. Each IRFI operable.

3. AFD within limits.

4, Containment temperature.

S. Control room temperature.

6, Circ. water temperature.

REFERENCE
NAFS 1-AF-42,

ANSHWER 4.15 ( .50)
FALSE., (urgent failure alarm could be from lo3gic or power cabinet failure)
REFERENCE

NAFS 1-AR-1: 1A-4.

ANSWER 4.16 (1.00)

@ 0.29 points each:

1. Start 2ll available service 3ir compressors.

2, Start 311 available instrument 3ir compressors.
3., Secure reactor coolant pumps.

4, Secure char3in3 pumpg,

REFERENCE
NAFS 1-AF-28.1» .3,

ANSHER 4,17 (1,00

2 both level trip switches in EYFASS, (Ops may continue.)



4, FPROCEDURES - NORMALs AENORMAL, EMERGENCY AND FAGE

————————— . ————

ANSWERS -- NORTH ANNA 1&2 -85/710/15-T0M ROGERS

ANSHWER 4.18 (1.00)
@ 0.25 points each!

1. Shift rod control to manual.

2. Control turbine to match Tavy and Tref.

3. Ensure Tavg is > S41 or get 541 within 15 msin or trip R,
4, Notify Shift Supervisor.

REFERENCE
NAPS 1-AF-1.4y p.3.

ANSHER 4,19 (1.00)
@ 0.295 points each:

1. Go to BEORATE on Elender Mode Switch.

2, Adjust FC-1134 to 3llow 10 or more 3pm flow rate.
3. Turn Elender Control Switch to START.

4, Verify flow.

REFERENCE
NAFS 1-AF-2.0y p.3.

ANSKWEFR 3.20 (1.00)

@ 0.5 points each:

1. Flace or verify rods in MANUAL.

2+ Flace or verify steam dumps 1n steam pressure mode.
REFERENCE

NAFS 1-AFP=3s 2.4,

-~
/

7



4, FROCEDURES - NORHALy AENORMAL» EMERGENCY AND FAGE 78

ANSWERS ~-- NORTH ANNA 182 -85/10/15-TOM ROGERS

ANSHWER 4.21 (1.00)
@ 0.25 points each!

1. Reduce generator load in attempt to stabilize vacuum.

2. Check vacuum breaker closed and water sesal present.

3. Manually trip turbine at 7.5 HG abs 1f it has not automatically
done soO.

4, Trip reactor.

REFERENCE
NAFS 1-AF-14, p.3.

ANSWER 4,22 (1.00)
@ 0.5 points each!?

1. Trip turbine locally.
2. Manually opern reactor trip breskers or the rod drive MG output breakers.

REFERENCE
NAFS 1-4F-20, p.3.

ANSWER 4,23 (1,00}

For 0.2@ goints each.

1, Attempt 3 reactor trip using both manusl trip switches.
2. Attempt 3 turbine trip wsing both manual trip buttons.
3., Verify 3ll AFW pumps are running.

%. Verify AFW flow to a3ll S5Gs.

FErRENRANY Serfe

NAFS 1-ECA-1» pp. 283.



4, FPROCEDURES - NORMAL, AENORMAL, EMERGENCY AND FAGE 79

RADIOLOGICAL CONTROL

ANSWERS -- NORTH ANNA 182 -85/10/15-TOM ROGERS

ANSHER 4.24 (3.2%9)

For 0.295 points each.

1. Verify reactor trip.

2+ Verify turbine trip.

3. Verify AC emer3ency busses ener3jized.
4, Check 1f 5I actuated.

S. Check char3ing3/SI pump valve lineup.
&, Verify FW 1solation.

7. Verify AFW flow.

8. Verify char3ging/SI flow.

9., Verify LHSI pumps running.

19, Verify containment phase A 1solation.
11, Verify service water pumps running.
12, Verify RCS heat removal.

13, Check containment pressure.

REFERENCE
NAFS I-EFI-O'F‘F‘O 1-50

ANZWER 4,295 {1,00)
(Y

REFERENCE
NAFS 1-E5-0.2s Foldout page.

ANSWEFR 4.26 (1.00)
b

FREFERENCE

MNS EF/2/A/5000/141 PoSo
CNS EF/1/A/7S000/1A1» p.4.
NAFS 1-E3-0.3» p.S.

ANSHEF 4.27 (1,00
a



4, FPROCEDURES - NORMAL» AENORMAL,

EMERGENCY AND

PR p——————————————— et e

RADIOLOGICAL CONTROL

ANSWERS -- NORTH ANNA 1&2

REFERENCE

MNS EFP/2/A/S5000/16.C

CNS EP/1//A/S000/2F3y p.7.
NAFS 1-FRF-I.3A» p.3.

ANSHER 4.28 (1.00)
s

REFERENCE
Vepco GETys p.49.

ANSHWER 4.29 (1.,00)
c

REFERENCE
Vepco GETy p.49.

ANSWER 4.30 (1,00}
Reset 1t.

REFERENCE
NAFS 1-ECA-0.1» P2,

ANSHEF 4.31 (1.00)

2 0.5 points esach!
1. Contzinmenrnt pressure at

19%7

F313.

-85/10/15-TOM ROGERS

2., Contairnment rsad. levels at 40,000 R/hr.,

REFERENCE
NAFS 1-EP=-0s £.2.

ANSWER 4,32 ( +30)

Higher.

FAGE

80



4, FROCEDURES - NORMAL, AENORMAL,» EMERGENCY AND FAGE 81

PR —————— T e R et

ANSWERS -- NORTH ANNA 182 -85/10/15-T0M ROGERS

REFERENCE
NAFS 1-EF-0 Foldout page.

ANSHER 4,33 (1.00)

For 0.5 points each.
(3) 750 mr/gqtr
(b) 2750 mr/qtr

REFERENCE
NAFS Radiation Protection Manualy p.2.3-7,

ANSHER 4.34 (1.00)
c

REFERENCE
10 CFR 20.101

ANSWER 3+35 (1.00)
o

GF=1 for 3amma
100(45/760)(1)=75

REFERENCEL
10 CFR 20.

ANSUWER 4,36 (1.00)
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REFERENCE

Vepco GET» p.21.

ANSWER 4,38 (1.00)
Arny S @ 0.2 points each:

1. Job location.

2. Erief job description.

3. Radiological conditions at job site.
4, Anti C requirements.

5. Respiratory regquirements.

4, Dosimetry requirements.

7. Necessary HF coverage.

8., Any special instructions.

REFERENCE
Vepco GET» p.41

ANSWER 4,39 (1.00)
e

REFERENCE
Vepco GETy» p.41.
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S, THEORY OF NUCLEAR FOWER FLANT QOFERATIONs FLUIDS» AND FAGE

QUESTION

- ——————————-

S.01 (1.00)

The reactor is producing 100X rated thermal power at a core delta T of
60 degrees and a mass flow rate of 100% when 2 blackout occurs. Natu-
ral circulation i1s established and core delta T goes tc 40 degrees.

If decay

a.
b.

c.
d.

QUESTION

Which of
rise hot

a.
b.
c.

G

QUESTION
Which of

heat 1s 2%» what is the core mass flow rate (in X)°
1.3
2.0
3.0
4.0

S.02 (1.00)

the following does NOT contribute to assuring that the enthalpy
channel limits are maintained?

Axial power distribution 15 maintained within limits,
Control rod banks are sequenced with proper overlap.
Control rod 1insertion limits are maintained.

The MTC 1s within 1ts analyzed temperature ranage.

5.03 (1,00}

the following 1s NOT 2 reason for pressurizing the fuel rods

with helium?

2.
b,

Lo

d.

Minimize clad creeping 1nwards toward fuel pellets.
Increase 3ap (pellet to clad) thermal conductivity.

Allow detection of clad failure by nelium analysis of the
coolant.

Maintain lower fuel centerline temperature.

(xxxxx CATEGORY 05 CONTINUED ON NEXT PAGE =xxxxx ;.
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$. THEORY OF NUCLEAR FOWER FLANT QFERATION» FLUIDS» AND FAGE

QUESTION S.04 (1.00)

Which of the following 1s NOT one of the conditions necessary for
brittle fracture to occur?

a. Flastic deformation at or below the yield point.
bs Temperature at or below the NDTT.
c. MNominal stress level.

d. Flaw such 3s a crack presenti.

QUESTION S.,0S (1.00)
Which statement below describes centrifugal pump runout conditions?

8. High pressures low flows high power demand
b+. High pressures low flowr low power demand
¢+ Low pressures high flowr hi3h power demand
d. Low mressurer hi3h flows low power demand
e. Low pressurey low flows high power demand

GUESTION S.04 (1.00)

Arn ECF 1s calculated fcr a reactor startup 4 hours after a reactor trip
from 100X powers equilibrium Xe conditions, Which of the following
wowuld ceuse the actuwal critical position to be lower than the ECF?

g+ The startup 1z delsyed until B hours after the trip

0. #Actual boron concentration is 10 ppm more than the
predicted boron concentrztion.

A rod finger 1s sepsrated from 1ts spider sssemdly.

o

The stesm dump pressure setpoint 1s lowered by 100
Fs1 prior to reactor startup.,

(xxxxx CATEGORY 05 CONTINUED ON NEXT FAGE xxxx=: )
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€., THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDSs AND FAGE

- M R R R R R S A R AR R R e R e SR -

QUESTION S.07 (1.00)

Which of the following will cause the Axi1al Flux Difference to become
more positive (less negative)”?

a. Fower increase with power defect compensated for by
dilution only.

b. Fower increase with power defect compensated for by
rod withdrawal only. E

¢+ Buildup of xenon in top portion of core.

4. EBurnup of xenon in bottom portion of rcore.

QUESTION S.08 (1.00)

Which of the following will cause the Fuel Temperature Coefficient (pcwm
per degree) to become LESS nezative?

3. Fuel tempersature increase.

b. Eoron concentration decrease.

¢+ Control rod withdrawal (at constant power).
. Core aje i1ncrease.

QUESTION S.09 (1.00)

Wwhich cf the following describes the changes that stesm i1in 3 REAL turbine
under3joes comparing conditions st the inlet to those at the outlet?

a3+ Enthalpy DECREASESy Entropy DECREASES, Guality DECREASES
o. Enthnalpy INCREASESs» Entropy INCREASESs QOuality INCREASES
v Enthalpy CONSTANT, Entropy DECREASES, Quality DECREASES

g+ Enthalpy DECREASESy Entropy INCREASES» OGuslity DECREASES

(xxxxx CATEGORY CS CONTINUED ON NEXT FAGE llll:>.



s, THEQORY OF MUCLEAR FOWER FLANT OFERATION. FLUIDS+ AND FAGE

QUESTION S.10 (1.,00)

Which of the following tensile stresses 1s higher on the outer wall than
on the irrner wall of the reactor pressure vessel”

3., Fressure stress.

b. Composite (Total) stress during cooldown.
c. Cooldown stress (due to delta T only).
d. Heatup stress (due to delta T only).

QUESTION S.11 (1.00)

Which of the following statements concerning Xenon-135 production and
removal 1s correct?

a. At full power» equilibrium conditionss about half of the
wenon 1s produced by iodine decay and the other half 1s
gproduced as a direct fission product.

b. Following a reactor trip from equilibrium conditions:»
«enon peaks because delayed neutron precursors continue
to decay to xenon while neutron asbsorption (burnout)
Nas ceased.

¢+ fenon production and removal increases linearly as power
level 1ncreszest 1.e.» the value of 1005 equilibrium
cenon 1s twice tnat of SO0X equilibrium xenon.

4. At low power levelss :uenon decay 13 the major removal
method., At ni13ih power levelsy» burnowt 1s the major
removal methocad.

QUESTION S.12 1.,00)
Which of the following is the wnits of nest flux?
3. Watts / cubic centimeter
b. EBTU / (hr square ft)
c. Calories / gram
d. kW / ft '

(xxxxx CATEGORY 0% CONTINUED ON NEXT FAGE sxxxx)



€. THEORY OF NUCLEAR FOWEFR FLANT OFERATION: FLUIDS» AND FAGE

QUESTION S.13 (1.00)

Which of the following statements concerning the power defect 1s
correct?

a. The power defect 1s the difference between the measured
power coefficient and the predicted power ccefficient.

b. The power defect increases the rod worth requirements
necessary to maintain the desired shutdown marg3in
tollowing a reactor traip.

c., Eecause of the nigher boron concentrations the power
defect is more ne3ative at beginning of core life.

4. The power defect necessi‘ates the use of a ramped Tava
program to maintain an adequate Reactor Coolant System
subcooling margin.,

QUESTION S.14 (1.00)

The reactor is critical at 10,000 cps when 3 5/G FORV fails open.
Assuming EOL conditionsy no rod motions and no reactor trips» choose
the answer below that best describes the values of Tav3y and nuclear
power for the resulting new stezdy state. (FOAH = point of adding
nest,).

2. Final Tsvg 3grester than 1nitial Tavyr Finsl power above
FOAH.

L)

Final Tavg 3rester than 1nitial Tav3ys Final power 3t
FOAH.

. Final Tavy less than initial Tsv3» Final power at FOAH.

oL

Firnsl Tavs less than i1nitial Tavi» Final power sbove FOAH.

(xxxxs CATEGORY 05 CINTINUED ON NEXT FAGE =xxxx)’
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S. THEORY CF NUCLEAR FOWER FLANT OFERATION, FLUIDSs AND FAGE
TTTTIRERMODYNARICS T TTTTTTTTTTTTTTTTTTmEmmeee
QUESTION S.1S (1,00)
The Moderator Temperzture Coefficient (M77) varies with certain plant
conditions. Concerning these variaticenz, whicn of the follcwing 1s
correct?
3. The MTC becomes more ne3ative as boron concentration 1is
increased.
b. The MTC causes 3113l flux distribution to be tilted towards
the top of the core at EOL.
=+ The MTC varies as temperature changjes becavse of the
non-linear density changes of water as temperature
changjes.
3., The MTC 1s not permitted by Technical Specifications tc
be positive 1n any plant operating modes.
QUESTION S.16 (1.00)
Which of the following statements concerning Shutdown Margin (SDOM) 1is
correct?
g. The maximum SDM requirement occure at EOL and i1s based on a
rod ejection accident,
b. The max<imum SDM regquirement occurs at EOL and is basea on 3
steam line brez2b accident,
c+ The maximum S0M requirement occurs at EOL and is based on
naving & positive moderator temperature coefficient.
d. Tihe maximum SOM requirement occurs at EOL and 1s based on a

rog withdrawsl sccident while 1n the source ranjge.

(xxxxx CATEGORY 0% CONTINUED ON NEXT FAGE xxxxx):
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€. THEORY 0OF NUCLEAR FOWER FLANT QFERATIONs FLUIDS, AND FAGE

QUESTION

- ———— -

S.17 (1.00)

The reactor 1s operating at 30X power when one RCF trips. Assuming the
reactor does not trip and no turbine load changes occury which of the
following parameters will DECREASE?

a.
b.
Co
d.

QUESTION

Flow in operating reactor coolant loogs
Core delta T

Reactor vessel delta F

Steam generator pressure in affected loop

9.18 (1.,00)

The Technical Specifications aliow operations for a Z-hour time period
with a Quadrant Power Tilt Ratio (QPTR) of greater than 1.02. MWhicn
of the following 1s the reason for allowing operations for these I hours?

Te allow time for corrective action in the event of xenon
redistribution following power changes.

To allow time for correction of a dropped or misalijned
control rod.

To allow time for poron concentration cianges to restore
the GFTR to less than 1.02.

Te 3llow time for correction of RCS flow imbalances.

(xxxxx CATEGORY 0S5 CONTINUED ON NEXT FACE x¥xxx)
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$, THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDSs AND FAGE

THERMODYNAMICS

QUESTION S.19 (1.00)

Puring @ reacter trip recovery» the 1nitial 1/M data point was 1.0,

After a 1-hour delayr» rod withdrawal was commenced. Upon stcpping rod
withdrawal to take 1/M datar» the RO reported that the second 1/M data
point was 1.1, Which of the followin3g would explain this increase 1in the
1/M value?

a. This is NOT possibler the RO must have made an error when
taking count rate data.

b+ The buildup of xenon during the 1-hour delay added more
negative reactivity than the rod withdrawal added positive.

c. Compensating voltage on the IR instruments fails low.

d. An 1nadvertent dilution 1s 1n projgress.

QUESTION S5.20 t1.00)

During a reactor startup 1n 3 subcritical reactors the first reactivity
addition caused count rate to increase from 10 cps to 16 cps. The second
resctivity addition caused count rate to increase from 16 cps to 32 cps.
Which of the following statements describing the relationship between the
first 3nd second reasctivity additions 1is correct?

2+ The first reactivity addition was larger.
o+ The second resctivity sddition was larager.
z+ The first and second resctivity additions were egqual.

3., There 1s not erouah data 3iven to determine relationship
betweern resctivity values., -

(xxxxx CATEGORY 05 CONTINUED ON NEXT FAGE mxaxx)
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.c-----------——-—----—--—---—-—--------—----—-—----—----—

QUESTION S.21 (1.00)

Which of the following is defined as *"the fractional change 1n neutron
population per gereration®?

a. hkeff

b. Delta k

c. FReactivity

d. Delta reactivity

QUESTION S.22 (1.00)

Which of the following can be defined as ‘the rumber of neutrons
causing fission that were ori3inally born delayed divided by the
total rumber of neutrons causing fission®?

3. Lambda effective

b Rho
¢, FEetaz effective
d. Tau
QUESTION S5.23 (1.00)

Which of the following e:presses the relationship between differential
rod worth (DFW) and integral rod worth (IRW)?

3., DFW 1s the slope of the IRW curve at that location.
. DRW is the area under the IRW curve at that location.
c, DFW i3 the square root of the IRW at that locstion.

4, There 1s no relationship between DRW and IRW,

(xxxxx CATEGOFY 05 CONTINUED ON NEXT FAGE xxxxx)

10



€. THEORY OF NUCLEAR FOWER FLANT OFERATION. FLUIDS,» AND FAGE

QUESTION S.24 (1.00)

Which of the following conditions would result in the hijhest available
net gositive suction head?

3., Fump with heat source downsiream and heat sink uvpstream with
surge tank on 1ts discharge line.

b. Fump with heat source downstream and hoat sink upstream with
surge tank on 1ts suction line.

¢+ Fump with heat sink downstream and heat sowurce upstream with
sur3ge tank on its dischargze line.

d. Fump with heat sinr downstream and heat source upstream with
sur3e tank on 1ts suction line.

QUESTION S.25 (1.00)

Which of the following statements concerning samarium reactivity
effects 1s correct?

3, The egquilibrium (at power) value of samarium 15 dependent
vpon power level., The peak value of samarium following 2
shutdown 1s dependent upon power level prior to shutdown.

o+ The egquilibrium (st power) valve of samarium 1s dependent
upon power level. The peak value of samarium following a
shutdown 12 1rndependent of power level prior to shutdown.

c. The egquiliorium ‘3t power) value of samarium 12 1ndependent
of power level. The peak value of zamariuvm following 3
shutdown 1s dependent upon power level prior to shutdown.

3. The eguilibrium 3% power) value of samarium 1s i1ndependent
of power level. The reak value of samarium following a

shutdown 13 1nderendent of gpower level grior to shutdown.

(xxxxx CATEGORY 2% CONTINUED ON NEXT FAGE »xxxx)
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€., THEORY OF NMNUCLEAF FOWEF FLAMT QFEFATIONs FLUIDSs AND FAGE

QUESTION S.26 (1.00)

The reactor startup procedi're requires that the critical rod position
be taken at 10E-8 amps on the i1ntermediate range. Ify auring a :enon
free reactor startup at MOL» the operator ‘overshoois® 10E-B amps and
instead leveled off at 10E-7 amps» which of the followin3 statements

is correct?

a. At 10E-7 ampsy there are little or no effects from nuclear
heat: buty since the reactor 15 a decade hijher 1n powery
the critical rod position would be higher than at 10E-B
amps.

b. At 10E-7 ampss» there are little or no effects from nuclear
heati: therefore» the critical rod position should be the
same 3s at 10E-8 amps.

c. At 10E-7 ampss there are substantial effects from nuclear
heat: thereforer the critical rod position will be higher
than st 10E-8 amps.

d. At 10E-7 ampss nuclear heat, uenon» and being a3 decade higher
in power level will result in a higher critical rod posi-
tion than at 10E-8 3mps.

GUESTION S.27 11.00)

Thne reactor trigs from full powerr equilibrium :enon conditions. Six
nours l:ster the reactor 1s browght critical a2t 10E-8 amps on the inter-
mediate rsnge. If rower level 1s maintained at 10E-8 amps which of the
followin3 statements concerning rod motion requirements for the next
two hours is correct?

g+ FKRods will hsve to be withdrawn since xenon will closely
follow 1ts rnormzl buwild-1n r2ate followina a trap.

0O, FRods will have to bLe 1inserted since xenon will closely
follow 1tz normz]l decay rate following 3 trip,

c. Fods will have to be rapidly inser*ted since the critical
reactor will cause 2 hign rate of burnout,

4. Rods will have tc be rspidly withdrawn since the critical
reactor will causze 2 higher tnar rormal rate of build-in.

\

fexxas TATECOFRY 75 CONTINUED ON NEXT FAGE xxxxx)



S, THEQRY OF NUCLEAR FOWER FLANT OFERATION, FLUIDSs AND FAGE

13
ST INERMODYNAWICS o ooTTmmmmTe
QUESTION S.28 (1.00°
Which of the following is a reason for shiftin3g the SI mode from cold
leg recirculation to hot lej recirculation approximately 24 hours after
a LOCA?
a. Increase recirculation flow through the core.
b. Ensure boron precipitation does not cauvse long-term cooling
problems. '
¢+ Allow sampling RCS to determine amount of core damagje.
d. Minimize the hydrogen concentration 1in the coolant.
QUESTION S.29 (1.00)
Which of the following would be an indication of a8 loss of natural
circulation flow?
a. RCS delts T less than full power delta T.
b. S/GC preszsure decreasing rapidly as S/GC level 1s increased.
¢+ RCS subcooling decreasing.
4., Cold le3 =t saturation temperature for S5/G pressure.
QUESTION S.30 (1.50)
Indicate whether the followin3g statements are TRUE or FALSE.
2« n positive 100 pcm reasctivity addition from criticality low 1in
the intermediate range will produce the =z=3ame constant startup
rzte throughout core life. (0.5)
b. & delayed rnieutron has a3 higher probability of causing fission
tihen does 3 prompt neutron. (0.5
c« If 3 reactor 13 supercriticasly the fraction of delayed neutrons
zhifts to the shorter lived gprecursors 3and the value of the
aversge decay constant (lambda) decreases. (0.5

(xxxxx CATEGORY 05 CONTINUED ON WEXT FAGE xxxxx)
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QUESTION S.31 (1.00)

Whern performing 3 reactor S/U to full powei that commenced five hours
after a trip from full power egquilibrium conditions, 3 2%/min ramp
was used. How would the resulting :enon transient vary 1f instead a
0.5%/min ramp was uvsed?

3. The uenon dip for the 0.5%/min ramp would occur sooner and
be smaller. . .

b. The xenon dip for the 0.5%/min ramp would occur later and
be smaller.

c. The xenon dip for the 0.5%X/min ramp would occur sooner and
be larger.

d. The xenon dip for the 0.5%/min ramp would occur later and
be larger.

QUESTION S.32 (1.00)

Which of the following conditions would casuse 3 1/M curve to predict
criticality earlier than 1t will actually occur?

3. Sowurce located too near detector.
b, Fuel zssemblies loaded too far from detector.
c. Highest worth fuel assemblies loaded first.

3. Control rod located between fuel assemblies loaded and detector.

QUESTION S.33 (1.00)

Which of the following will result in the largest INCREASE in the
concentration of dissolved gases i1in 3 gquantity of water? (Assume the
chan3es 1n temperature and pressure below are of equal magnitude)

a. Tncreasing the pressure and lowering the temperature.
b+ OCecreasing the pressure and lowering the temperature,
¢+ Increasing the pressure and raising the temperature.

3, Decreasing the prescsure and raising the temperature.'

(xxxxx CATEGCORY ©S CONTINUED ON NEXT FAGE xxxxx)



$. THEORY OF . EAR FOWER FLANT OFERATION» FLUIDS, AND FAGE 15

THERMODYNAN &0

QUESTION S5.34 (2.00)

If steam goes through 3 throttling process» indicate whether the
following parameters will INCREASE. DECREASE» or REMAIN THE SAME.

a. Enthalpy (*.95)

b. Pressure (0.5)

c. Entropy ; (0.5)

d., Temperature (0.5)
QUESTION S.35 (2.00)

A motor driven centrifugal pump is operating at rated <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>