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Docket No. 50-445

TU Electric

ATTN: W. J. Cahill, Jr,
Executive Vice President -
Nuclear

Skyway Tower

400 North Olive Street (L.B. B1)

Dallas, TX 75201

Gent lemen:

On June 6, 1990, the NRC administered the Generic Fundamentals Examination
Section (GFES) of the written o:erator 1icensing examination to employees of
your facility. Enclosed with this letter provided to your training department
1s a copy of the examination (including answer key), the grading results for
your facility, and copies of the individual answer sheets for each of the
examinees from your facility who took the examination. (Note that the examina-
tion wes administered in two forms which were identical except for question
sequence,) Your training department is reriested to forward the results and
answer sheets to the examinees. We would 1%»e to call to your attention the
exemplary performance of Mr, Philip Pellette on this examination,

In accordance with 10 CFR 2,790 of the Commission's Regulations, a copy of
this letter and Enclosure 1 w'll be placed in the NRC's Public Document Room
(PDR). The results for individual examinees are exempt from disclosure;
therefore, Enclosures 2 and 3 will not be placed in the PDR,

Questions concerning this examination should be directed to Mr, Paul Doyle
at (301) 492-1047,

Sincerely,

8 i) T Collance

Semuel J, Collins, Director
Division of Reactor Projects

Enclosures: As stated
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UNITED STATES NUCLRAR RBGULATORY COMMISBSION
PRESSURISED WATER REACTOR GENERIC FUNDAMENTALS EXANINATION
JUNE 1990 = PORMN A

Please Print:

Nave:

Facility:

ID Number:

start Time: Stop Time:

INSTRUCTIONS TO CANDIDAZE

Use the answver sheet provided. Each question has equal point
value. A score of at least 80% is required to pass this portion
of the written licensing examination. All examination papers will
be collected 2.5 hours after the examination starts.

SECTION QUESTIONS § OF TOTAL SCORE
COMPONENTS 1 - 44
REACTOR THEORY 45 - 72
THERMODYNAMICS 73 = 100
TOTALS 100

All work done on this examinatior is my own. I have neither given
nor received aid.

Candidate's Signature



RULBS AMD GUIDBLINEE POR THR
CRYBRIC PUMDAMBMTALS BIAKIMATION

During the sdministration of this examination the following rules
apply:

(1)

(2)
(3)
(4)
(5)

(8)

(7)
(8)

(9)

(10)

Print your name in the blank provided on the c¢over sheet of
the examination.

Fill in the name of your facility.
Fill in the ID-Number you wers given at registration.
Fill in your start and step times at the appropriate time.

Three handoute are provided for your uwse during the examina-
vien, an Bguations and Conversions shest, instructions for
2411ing eut the answer sheet, and Stean Table booklets.

Use enly the answer sheet provided. Credit will only be
iven for answers properly marked on this shsat. Follow the
netructione for f£illing eut the answer sheet.

8crap paper will be provided for calculations.

Any guestions about &an iten on the exanination should be
directed to the exaniner only.

Cheating en the exanination will result in the automatic
forfeiture of this examination. Cheating eould also result
in severe peanaltiss,

Restreon trips arse linmited. Only ONE examinee may leave the
roon at a time. 1In erder to aveid the appearance or
possibility of cheating, aveid all contact with anyene
outeide of the examinatien room.

After you have eempletod the exenination, sign the atatement
on the cover sheet indicating that the work is your own and
you have not received or been given any asssistance in
conpleting the examinatien.

Turn in yeur axanination materials, ansver shest on top,
folloved by the exam beoklet, then examinstion aide - steam

table booklets, handouts and ecrap paper used during the
exanination.

After turning in your examination materials, leave the
examination area, ae defined by the examiner. If after
lsaving you are found in the sxamination area whils the

exanination is in progress, your axamination may be
ferfeited.
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QUESTION: 1

The difference between the setpoint pressure at which a
safety/relief valve opens and the pressure at which it
closes is called:

A. blowdown.

B. accumulation.

C. setpoint tolerance.
D. setpoint deviation.
QUESTION: 2

The function of a valve backseat is to:

A. isolate system pressure from the packing and stuffing box
to minimize packing leakage.

B. isclate system pressure frcn the packing and stuffing bex
for the purpose of valve rep»cking during normal system
operation.

C. provide a backup means of flow isolation in the event of
primary seat leakage.

D. provide a backup means of flow isolation in the event of
a pipe break.

QUESTION: 3

A stop check valve is a modified check valve that:

cannot be shut remotely.

can be used to prevent flow in both directions.

can be opened manually to allow flow in both directions.
contains both a gate valve disk and a check valve disk.



QUESTION: 4

Operators should use BOTH hand2 on valve handwheels when
pogitioning manual vaives to:

overcone the resistance of installed locking devices.
control the rate of valve motion to prevent water hammer

ensure system pressure, temperature, and flow are controlled
during valve motion.

control lateral force to prevent bending the valve stem.

QUESTION: &

I1f the wteam pressure input ¢o 2 density : epeunsated steam
flow inetrument fails high, the INDICATE. :low rate will:

increase, because the density input hi 8 increaased.
increaca, becaues the density input h.e decreased.
decrease, because the density input has increased.

dacrease, because the density input has decreased.

QUESTION: &

A éifferentiel pressure (D/P) eell ig being uesed te measure flow
gete in 2 cooling water system. PTlew rate is indicating 75

. reant of seale. If the D/P call diaphragm zuptures, INDICATED
siow rate will:

ge to 0 psrcent because low D/P ie sensaed.
go €o 0 percent decauss high D/P is sensed.
ge to 100 percent (full-scals) because low D/P is sensed.

go to 100 nercent (fulle-scale) becauvse high D/P is sensed.




QUESTION: 7

Which of the following will cause indicated volumetric flow rate
to be LOWER than actual volumetric flow rate using & dAifferential
pressure (D/P) cell flow detector and a calibrated orifice?

A. Debris becomes lodged in the orifice.

B. A leak develops in the low pressure sensing line.

€. The orifice ercdes over time.

D. 8ystem press. ve decreases.

QUESTION: 8

A envoling water system is operating &t steady-state
cona.*ions indicating 900 gpm with 60 peid across the flovw
trans' tter venturi. If cooling water flow rate is increased

to 18L. .pm, flow transmitter venturi delta-p will be
approximately:

85 ) ‘A
120 peicd
175 psid
240 psid

QUESTION: 9

Tank vater level indication from a (vet) raference leg
differential pressure level instrument will be LOWER than actual
level when ambient temperature is than calibratien

conditions or whan there is a break in the T leg of the
D/P cell.

A, less; refersnce
B. 1leags; variable
greater; reference

greater; variable




QUESTION: 10

Semiconductor strain gages are routinely uvsed in tiansmitters
for:

RCE pressure instruments.
RCS temperature instruments.
Control rod (CEA) poeition instruments.

Stean generator lavel instruments.

QUESTION: 11

Which of the following iz a disadvantage of & tharmocouple
whan compared to a resistance temperature detector (RTD)?

A. lLower accuracy of mesasurement
B. Reguires external power supply for measuranent
€. ZInability to withstand high tenperatures

D. Slewer response to temperature change

QUESTIOH: 12

If shorting ocecurs within a resistance temperat-ire detector
(RTD), indication will fail:

A. to mide-scale.
8k ia.
high.

low.




QUESTION: 13

An automatic tank level controller uses a potentiometer for manual
adjustment of the level setpoint which is currently 60 percent.
An operator increases the potentiome .er setting to lower tlie level
setpoint signal to a value previously known to maintain tank level
at 50 percent. However, actual tank level stabilizes at 40
percent. The MOST LIKELY cause is that:

A. the potentiometer slide bar has ceveloped a thin film of
corrosion, thereby increasing the resistance of the
potentiometer.

B. «he potentiometer wiper has lost contect with the slide bar,
thereby allowing only fine setpoint adjustments.

C. the potentiometer wiper and slide bar have developed a short
circuit, thereby decreasing the resistance of the
potentioneter.

D. the potentiometer locking device has not been released,
thereby allowing only coarse setpoint adjustments.

QUESTION: 14

An ion chamber radiation detector is exposed to a constant gamma
radiation field. 1If the applied voltage is increased but
nai?tai?od vi??in the ion chamber region, :ho rate of ion
collection w . If the applied voltage is coustant
and the gamma radiation field is increased, the rate of ion
collection will the gamma radiation field strength.

A. increase; stay approximately the same
B. stay approximately the same; stay approximately the same
C. increase; increase

D. stay approximately the same; increase



QUESTION* 15

scintillation detectors operate on the principle of:
A. gas amplification.

B. space charge effect.

C. lumirescence.

D. photoionization.

QUESTION: 16

Which of the following features is NORMALLY used for neatron
detection with an ion chamber?

A. Line the inside of the detector with polyethylene.
B. Line the inside of the detector with Boron-10.

C. Encapsulzitc the detector with polyethylene.

D. Encapsulate the detector with Boron-10.

QUESTION: 17

The gov.wnor of an emergency diesel generator (D/G) DIRECTLY
senses L, G and adjusts D/G flow to maintain
a relatively constant D/G fregquency.

A. load; air
B. speed; fuel
C. load; fuel

D. speed; air



QUESTION: 18

The purpose of a valve positioner in a typical pneumatic
control system is to:

A. convert a small air pressure into a proporticnally larger
air pressure to adjust valve position.

B. convert a large air pressure into a proportionally
smaller air pressure to adjust valve position.

C. convert pneumatic force into a mechanical force to adjust
valve position.

D. convert mechanical force into pneumat ‘e to adjust
valve position.

QUESTION: 19

What type of controller will retu a process parameter to
its setpoint value after a systex .ransient?

A. Proportional

B. Proportional-Integral

C. Proportional-Functional
D. Proportional-Differential

QUESTION: 20

Why must an operator pay particular attention to auto/manual
valve controllers left in the MANUAL mode?

A. Manual valve control is not as stable as automatic valve
control.

B. Valve position will no longer change in response to
changes in systam parameters.

C. 8Systenm parameters will no longer change in response to
changes in valve position.

D. The valve can only be operated locally during manual
valve control.



QUESTION: 21

A centrifugal punp with no reecirculation flow path must be

stopped wvhen discharge pressure reaches pump shuteff head to
prevent:

bursting of the pump casing by subjecting it to
excessively high pressure.

veter hammer in downetreim linee when ystem pressure
drope t. & valus where the pumps can inject water.

overheating of the moter.

overheating of the pump.

QUESTION: 22

The available net pesitive suction head (WPSH) for a pump nay
be axpressed ag:

A. discharge pressure minus saturatien prez:u:ie of the fluid
being punped.

discharge pressure minus suctien pressure.

suction preesure minus saturation pressure of the fluid
being pumped.

suction pressure plus discharge pressure.

QUESTION: 23

A elosad system has one operating positive displacemant pump in
sezvice, A second pesitive displacement pump is subseguently
placed inte service. If the puwps are in parallel, the eystenm

fi@w gate will and the system diacharge pr isure
will ___ o

stay approximately the same; stay approximately the same
approximpetely deuble; stay approximately the same

stay approximately the sans; spproximately double
approximately double; approximataly double




QUESTION: 24

#hich of the following is an indication of pump runout?
A. High discharge pressure

B. Llow pump motor current

C. High pump vibration

D. Low pump flow rate

QUESTION: 25

Increasing the flow rate from a centrifugal pump by throttling
open the discharge valve will cause pump head to:

A. increase and stabilize at a higher value.
B. decrease and stabilize at a lower value.
C. remain constant because pump herd is a design parameter.

D. increase, then decrease following the pump's efficiency curve.

QUEST.ON: 26

A positive displacement pump (PDP) is operating in an open
system. PDP parameters are as folliows:

PDP speed - 1000 rpa

PDP discharge pressure - 2000 psig
PDP suction pressure - 50 psig

PDP flow rate - 150 gpm

Which one of the following changes will cause PDP flow rate
to exceed 200 gpm?

A. A second identical dischargs vath is opened.
B. 1Increase PDPP g#pred to 1500 rpm.
€. Increass PDP suction pressure to 120 psig.

D. Ducrease downstrsa: system pressure to 1000 psig.




QUESTION: 27

Which one of the following indications can be used to
determine whether a reactor coolant pump has experienced a
locked rotor vice a sheared rotor?

A. Affected loop flow rate

B. Affected RCP breaker position

C. Unaffected loop flow rate

D. Reactor trip status

QUESTION: 28

A centrifugal pump is operating with the feollowing
parameters:

Speed = 1,800 rpm
Current = 40 amperes
Punp Head = 20 psi

Puxp Flow Rate = 400 gpm

What will be the new value of pump head and current if the
speed is increased to 2,000 rpm?

A. 22 psi, 44 amps
B. 25 psi, 44 anps
C. 22 psi, 55 amps
D. 25 psi, 55 amps

QUESTION: 29

Which of the following best describes the motor current
indications that would be observed during the start of a large
AC motor at full .ncad?

A. Amps slowly increase to the full-load value over a period of
five time constants.

B. Amps immediately increase to the full-load value.

C. Amps immediately increase to many times the full-load value
and then decrease to the full-load value.

D. Amps immediately increase to the full-scale value and then
decrease rapidly to zero due to overload protection.



QUESTION: 30

The frequsncy of large AC motor starts should be linmited
prevent excessive:

Ah. torsional streszes on the motor ahaft.
B. wear of internal pump componente.
arcing and degradation of moter breaker contacts.

heat buildup within the meotor.

QUESTION: 31

buring normal steady-state plant operation with a censtant
gensrater load, plugging of one percent ©f the tubes in the
pain condenser will cause abeolute pressure in the condenser
te and hotwsll iLempsrsture to .

inereass; increase
decrease; inerease
increzss; dscrease

decrease; decrease

QUESTION: 3z

Buring normal steady-state plant eperation at 50 pereant
icad, which cne ©f the terme i» the formula, § = UA(T1=-T2),
is (affected the most, and therefors) mest rssponsible fer
the initiel increase in heat transfer rate from the zTeactoy
coelant du-ing a miner (3 percent) steamline hrsak?

U
&
71
T2




QUESTION: 233

With the plant operating at full power, increased condensate
conductivity will result from:

1. Condenser shell crack
2. Cooling water tube failure

A. 1. only

B. 2. only

C. Both 1. and 2.
D. Ne.ther 1. or 2.

QUESTION. 34

A crack in the shell of the main condenser will cause cooling

water outlet temperature to
tenpsrature to

and hotwell

A. increase; decrease
B. decrease; decrease
€. increase; increase

D. decrease; increase

QUESTION: 35

The temperature of the water passing through a demineralizer must
be controlled because EXCESSIVELY HOT water will:

A. eccelerate the ion exchange process and possibly change pH.

B. degrade the corrosion inhibitor applied to the innec wall of

the denineralizer.

C. result in demineralizer retention element thermal expansion,

thereby releasing resin.

D. reduce the affinity of the demineralizer resin for ion

exchange.



QUESTION: 36

Prior to a scheduled plant shutdown, the reactor (primary)
eoolant system was chemically shocked to induce a crud burst.

What sffect will thies have on the letdewn purificatioen
demineralizers?

4. Increased flow rate through the édemineralizers
B. Demineralizers will become boren saturated
€. Dacreased demineraslizer outlet conduectivity

D. Increased pressure drop acroes demineralizer

QUESTION® 37

The plant is operating at 70 percent equilibrium powsr level
when the temperature of reactor coolant letdewn passing
through a saturated mixed bed ien exchanger is decresased by

20 degrese F. A3 a result, the boron eencentration im the
geffluent of the ion exchanger will becauvge the

affinity of the ion exchanger for beoren ateome has

A. decreascs; decreased
B. decrease; increased
€. Iincrease; decreased

P. increase; increased

QUESTION: 38

Loss of breaker eontrol power will:

A. prevent local elosing of the breaker.

B. prevent local tripping of the breaker.

€. prevent the *.reaker from tripping on interloek.

D. prevent the breaker from tripping on svercurrent.




QUESTION: 3%

The PRIMARY reason for isolating emergency electrical loads
from their power supply bus prior to energizing the bus via
the emergency diesel generator is to prevent:

A. an overcvurrent condition on the generator.

B. an overcirrent condition on the loads.

€. an underfraguency condition on thr <enerator.

D. a1 underfrequency condition on cthe loads.

QUESTION: 40

During paralleling operations of the main generator to the
grid, closiny the generator output breaker with the generator
voltage slightly lower than grid voltage and with generator
frequency slightly higher than grid frequency will result in:
A. the generator picking up a reactive load trom the grid.

B. the generator immediately attaining a leading power
factor.

C. the generator shedding real load to the grid.

D. motoring of the generator.

QUESTION: 41

While paralleling the main generator to the grid, the
generator breaker must be closed as the synchroscope pointer
approaches the 12 o'clock position to prevent:

A. motoring of the generator due to unequal freguencies.

B. excessive arcing within the generator output breaker due
to unequal voltages.

C. excessive MWe load transfer to the generator due to
unequal frequencies.

D. excessive heating of the generator windings due to
excessive surge currents.



QUESTION: 42

High voltage slectrical disconnecte are PRIMARILY used to:
A. isolate electrical eguipment for personnel safety.
B. tie electrical buses togethar for increased capacity.

provide eslectrical egquipment protection against a faulted
@lectrical bus.

isolate electrical buses to ensure separation of power
supplies.

QUESTION: 43

The following indications are observed for a breaker.
Red indicating light is en
Green indicating light is off
Load veltage indicates 0 volte
Line voltage indicates 480 volts
What is the conditien of the breaker?
Opéen and racked in
Shut and racked in
Opan and racked to "test” position

S8hut and racked to "test" position

QUESTION: 44

A thermal overload device for & large motor protects the
motor from:

A. sustained overcurrent by opening moter line centacts at
the motor.

instantaneous overcurrent by opening motor line contacts
at the motor.

sustained overcurrent by opening the motor breaker.

instantaneous overcurrent by epening the motor breaker.




QUESTION: 45

With the plant operating at 8! vercent powser and red (CEA)
contrel in Manual, the operato: borates 10 ppm. Shutdown
nargin will:

increase and stabilize at a higher valus.

increase, then decrease to the original value as
tenperature changes.

decrease and stabilize at a lower valus.

decrease, then increase to the eriginal value as
temperature changes.

QUESTION: 46

A reacter is operating at steady-state 100 percsent power with
all control reds (CEAs) fully withdrawn. Tave is 588 degrees
F and boror concentration is 1000 ppm. A reae*or trip
occurs, after which Tave stabilizes at 557 degrese F and all
contrel reds are verified t¢te be fully inserted.

Given the folleowing information, caleulate the value of

shvtdown pargin. Assune no operater actiens and disregard
any reactivity affects ef menon.

Power Coafficiant = <0.015% CQelta-K/K/% power
Centrol/Regulating Rod Werth = =2.788% dslta-K/K
thutdown/8afety Rod Worth = =4.31308 delta=-K/K
W = =0,0012% delta=-K/K per degree F

=5.381% delta=K/K
=5.418% delta~-K/K
=8.3838 delta-K/K
«=8,418% delta-K/K




QUESTION: 47

which ene of the following statements i@ a characteristic of
guberitical multiplication?

The subcritical neutron level is dirsctly propertional to the
neutron source strength.

Doubling the indicated count rate by reactivity additions will
reduce the margin to criticality by approximately ene quarter.

For egual reactivity additiens, it takes lese time for the new
equilibriun source range count rate teo be rsached as Keff
approaches unity.

an incremental withdrawal of any @iven control rod (CEA) will

yroduce an eguivalent eguilibriur. count rate increase, whether
Kef? 18 0.88 oxr 0.92

QUESTION: 48

¥hich of the following statements describes the EFFECT of
changes in the delayed neutron fraction over core 1life?

A bigher critical boron concentration is reguired at end
of life.

A lower eritical beoron concentration ie reguired at end
of life.

A given reactivity addition at end of life resulte in &
higher startup rate than it would at beginning of life.

A given reactivity addition 2t and of life results in a
lower startup rate than it would at beginning of life.




QUESTION: 49

Neutron sources are installed in the reactor core for which of the
following reasons?

A. Subcritical _altiplication cannot occur without neutron
sources.

B. They compensate for those neutrons absorbed in burnable
pt aons.

C. They increase reutron population sufficiently to allow
detection on nuclear instrumentation.

D. They provide ensugh neutrons to start a chain reaction for
startup.

QUESTION: 50

The fuel temperature coefficient of reactivity will become LESS
NEGATIVE following a/an:

A. increese in core age from BOC to EOC.
B. fuel temperature decrease.
C. boron dilutien.

D. moderator temperature increase.

QUESTION: 51

The amount of boric acid required to increase the coolant
boron concentration by 10 ppm at beginning of cycle (BOC)
conditions (1200 ppm) is approximately
as the amount of boric acid required to increase boron
concentration by 10 ppm at end of cycle (EOC) conditions
(100 ppm).

A. twelve times as large
B. eight times as large
C. four times as large

D. the sanme



QUESTION: 52

Given the following initial parameters, select the final coolant
boron concentration neseded to DECREASE average coolant tenperature

by 4 degrees F by chemical shim only (no change in red position ov
plant/turbine power).

initial RCS beren cencsntration 600 ppn

Hoderator tenperature coafficient -,015% delta-k/k per degree F
Differential boron worth =-,0108 delta-k/k per ppm

Iinversee boron worth «100 ppe per & delta-k/k
606 ppm

603 ppn
597 ppm
594 ppn

QUESTION: 83

The plant is being returned to oparation following a refueling
putage. HMost of the poeitive reactivity added by the operator
during the reactor power increase from 10 percent power to full
pover ie regquired to evercome the negative reactivity from:

fual burnup.
xenon buildup.
fusl temperature incrsase.

moderator temperature increass.




QUESTION: 54

The reactor is exactly critical below the pcint of adding heat.
Contrel rods (CEAs) are manually inserted for 5 seconds. Reactor
power will:

A. decrease to a shutdown power level low in the source
(startup) range.

B. decrease temporarily, then return to the original value due to
the resulting decrease in moderator temperature.

C. decrease until inherent positive reactivity feedback causes
the reactor to become critical at a lower neutron level.

D. decrease temporarily, then return to the original value due to
subcritical multiplication.

QUESTION: 55

By maintaining the radial and axial core thermal limits within
prescribed tolerances, the operator is assured that
will remain within acceptable limits.

A. pover density (kw/ft) and departure from nucleate boiling
ratio (DNBR)

B. departure from nu leate boiling ratio (DNBR) and hot channel
heat flux

C. core delta-T and power density (kw/ft)
D. hot channel heat flux and core delta~-T

QUESTION: 56

If a control rod (CEA) is fully inserted (from the fully withdrawn
position), the axial flux shape will undergo a:

A. minor distortion, because the fully inserted control rod
appears to be invisible.

B. minor distortion, because the fully inserted control rod is an
axially uniform poison.

C. major distortion, because the upper and lower core halves are
loosely coupled.

D. major distortion, because power production aleong the length of
the control rod drastically decreases.



QUESTION: 57

¥hich of the fellowing is considered when establishing control rod
(CEA) insertion limits?

1. Ensuring sufficient control rod movement is available for
reactivity control

2. Ensuring minimun shutdown margin is available after a
trip with ene red fully withdrawn

3. Minimizing the werth of an ejected control rod

4, HMaintaining alloweble power distribution

1, 2, 3
i, 2, 4
1, 3, 4
2, 3, 4

QUESTION: 58

Xenon=135 is produced in the reactor by two methods. One is
directly from fission, the other is indirectly from the decay of:

Xenen=136.
Iodineg=135.
Ceagium=135.

Barium=135.

QUESTION: 359

A reactor has been operating at 50 percent power for one week when
powar is ranmped in four hours to 100 percent powsr. Which

statenent best deseribes the new eguilibrium xenon cencentration?

The new xenon eguilibrium value will be twice the 50 percent
value.

The nevw xenon eguilibrium value will be less than twice the 50
psrcent value.

The newv xenon eguilibrium value will be Bore than twiece the 50
percent value.

The nev xenon equilibrium value will remain the same since it
is independent of power.




QUEST1«N: &0

A reactor hag been operating at full poewer for several days wvhen
a

reactor trip occurs. If the reactor had been operating at 50
percent powver, xenon would peak and the peak xenon
reactivity would be o

sarlier; the same
at the zame time; the same
sarlier; less negative

at the same time; less negative

QUESTION: 61
The plant has been operating at 100 percent power for two
ponths when a reactor trip occurs. 8ix hours after the trip,

tvhe reacter is taken critical and power is ralsed to 2

pevcent. In ozder to maintain power stable at 2 percent, the
oparator nmust:

edd poeitive reactivity because xenon is building in.
add negative reactivity because xenon is building in.

add poesitive reactivity because xenon ie decaying away.

add negative rsactivity because xenon iz decaying awvay.

QUESTION: &2

¥hich of the following liste the reasons for using burnable
poisons in an operating reactor.

1. Provide more uniform power density.

2. Counteract the effacte of centrel rod (CEA) burnout.
3. Allow higher fuel sarichment of initial ecore lead.
4. Provide neutren flux shaping.

i, 3

1, 4

1, 4




QUESTION: 63

The reactor is near the end of its operating cycle. 1In order to
stay critical, pover and temperature have been allewed to

“coagtdown.” Why is boreon no longer used to compensate for fuel
depletion? 5

A. Boron concentration approaches zero and reguires very large
apounts of water to dilute.

B. The reactivity worth of the boren has decreased to an
unacceptably low value.

The boron in the ceolant has bean depleted due to neutron
absorption.

“Coagtdown® is preferred due to fuel conditioning limitations.

QUESTION: 64

Which of the following combinations of parameters should be
closely monitered and controlled during the approach to
criticality?

1. Axial flux difference (axial shape index)
2. Reactor startup rate

3. Source range (neutron) count rate

4. Rod (CEA) positien

i, 2, 3
1, 2, &

i, 3, &

2, 3, ¢



QUESTION: €5

Which one of the following statements describes count rate
characteristics after a 5 second control rod (CEA) withdrawal with
the reactor very close to criticality? Assume the reactor remains
subcritical.

A. The count rate will rapidly increase (prompt jump) then
gradually increase to a stahle value.

B. The count rate will rapidly increase (prompt jump) then
gradually decrease to the previous value.

C. The count rate will rapidly increase (prompt jump) to a sta..e
value.

D. There will be no change in count rate until criticality is
achieved.

QUESTION: 66

During fuel loading, which of the following will effect
the shape of a 1/M plot?

1. Location of the neutron source(s) in the core

2. Llocation of the neutron detectcrs around the cove

3. Strength of the neutron sources in the core

4. Order of placement of the fuel assemblies during loading

A. 1, 2,3
B. 1, 2, 4
c. 1, 3, 4
D. 2, 3, 4



QUESTION: 67

Which of the following is needed to determine the estimated
critical boron concentration for a reactor startup following an
inadvertent reactor trip?

1. Power level cne week prior to the trip

2. Power level at the time of the trip

3. Current reactor coolant boron concentration

4. Reactor coolant temperature at the time of the trip

A. 1, 2,3
B. 1, 2, 4
c. 1, 3, 4
D. 2, 3, 4

QUESTION: 68

The reactor is critical at a stable power level below the point of
adding heat. An unisclable steam line break occurs and 3 percent
total steam flow is escaping. Assuming no reactor trip, which
statement below describes the response of the reactor? (Assume a
negative moderator temperature coefficient.)

A. The reactor wili go subcritical. Tave will decrease.

B. The reactor will go to 3 percent power. Tave will increase.
C. The reactor will go to 3 percent power. Tave will decrease.

D. Power will not change because the reactor was
below the point of adding heat. Tave will increass.

QUESTION: 69

The PRIMARY source of heat production with the reactor plant in
Hot Standby one week after a reactor trip from 100 percent
equilibrium power is:

A. reactor coolant pumps.

B. fission of activated U-235 and Pu-239.

C. spontaneous fission.

D. fission product. decay.




QUESTION: 70

After one month of eperation at 100 pereent reactor power,

of the thermal power preoduced by the reactor
comee from the decay of fission producte.

R. greater than 10 percent

greater than 3 percent but lese than 10 percent
greater than 1 percent but less than 5 percent

less than 1 percent

QUESTION: 71

Shortly after & reactor trip, resactor power indicates 0.5 percent
where & gtable negative SUR is attained. Reactor powsr will be
reduced te 0.05 percent in approximately seconds.

0

QUESTION: 72

Which of the follewing eccurrences can cause reactor powasr to

fluctuate betwean the top and bettom of the core when stean demand
is eonstant?

8tean generater level oscillations

Icdine epiking
Xancn oscillations

gontrol valve eycling




QUESTION: 73

A pressurs gauge on a condenser reade 27 inchee of Hercury (Hg)
vacuur. What ie the absolute pressure eorresponding to this
vacuun? (Assume an atmospheric pressure of 15 psia.)

A. 1.0 psia
B. 1.5 peia
C. 3.0 psia

15.0 peia

QUESTION: 74

An enclosed water storage tank has its upper volume pressurized
with nitrogen te prevent exygen absorption. A differential
pressura detector with a dry reference leg is used to measure the
tank levei. For this type of leval detactor, the greatest

accuracy will be achisved if the low pressure side of the detsctor
ie connected to:

the nitrogen volume at the top of the tank.
& dry referance leg open to atmosphere.

a sealed cry reference leg sxternal te the tank.
the bettom of the tank.

QUESTION: 75

What ie the reactor coolant systen subcooling when Tave eguals 400
degrees F and pressuriger pressure = 1,000 paig?

45 degrees F
75 degrees F
100 degrese F
146 degrees F




QUESTION: 76

If » wet vapor is at .20 degrees F and has a quality of
20 percant, its specific enthalpy is:

A. 1,015.7 BTU/lbm
B. 1,019.8 "TU/lbm
c. 1,117.8 BTU/lbm
D. 1,215.8 BTU/lbm

QUESTION: 77

What is the temperature and phase of the fluic Jlownstream of the
pressurizer relief valve if it were to stick open at 2,200 psia
in the pressurizer with a 50 psia backpressure?

A. 281 degrees F, saturated

B. 281 degrees F, superheated

C. 332 degrees F, saturated

D. 332 degrees F, superheated

QUESTION: 78

Turbine "X" has 250 psia saturated steam at its entrance. Turbine
"Yy" has 250 psia, 500 degree F superheated steam at its entrance.
Both turbines are 80 percent efficient and exhaust to a 1 psia
condenser. Calculate the percentage of moisture at the exhaust of
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