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INOTRDCTIONE TO CRAMDIDATE

Use the answver sheat provided. BRach quastion has egual point
value., A ®core of at least 80% is required te pase this portion
of tha written licensing ex mination. All examination papere will
be collectad 2.5 hours after the examinatien etarte.

SECTION QUESTIONS ¢ OF TOTAL
REACTOR THEORY i = 28

THERMODYNANICS 29 - 56

COMPONENTS 37 = 2100

TOTALS 100

All work done on this examination iz my own. I have neither given
nor received aid.
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RUL2S AND QUIDBLIWES POR TER
PUNDAMBRTAL® BEAMIHATION

During the administration of this examination the feollowing rules
epply:

(1)

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

(6)

(7
(8)

(9)

(10)

(21)

(12)

(13)

Print your name in the blunk previded on the covar sheet of
the examination.

F411 in the neme of your facility.
Pill in the ID-Nusber you were given at registration.
Fill in your start and stop times at the appropriate time.

Three handouts are provided for your use during the examina-
tion, an BEguationa ard Conversions sheet, instructions for
£illing out the ansvur sheet, and Steam Table booklets.

Use only the answver sheot provided. Credit will only be
givmn for answars properly merked on this sheet. Follow the
natructions for filling out the ansver sheet.

Scrap peper will be provided fur caleculations.

Any qguestions about an item on the examination should be
directed to the examiner only.

Cheating on the examination will regult in the automatic

forfeiture of thic sxzasination. Cheating could slgo result
in severe penaltiesn.

Regtroom tripes are limited. Only ONE sxaminss may leave the
roon at & time. In order to aveoid the appearance or

posaibility of cheating, aveid all centact with anyone
outeide of the examination room.

After you have completed the sxamination, #ign the ststament
en the cover sheet indicating that the work is your own and
you have not recaived or been given any assistance in
completing the examination.

Turn in your examination materisls, anawer sheet on top,
followved by the axan booklet, then axeaination aids ~ steam

teble booklets, handouts and scrap paper used during the
exanination.

Aftar turning in your exanination materisls, lsave the
axanination area, a2 defined by the exsminer. If after
lsaving you are found in the exanmination arca while the

exanination is in progress, your axanination may be
forfeited.
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QUESTION: 1

A neutron which possesaes the same kinetic energy as its
surroundings is called a/an neutron.

A, slow
B, intermediate
¢c. fast

theirnal

QUESTION: 2

The best neutron moderator is:
dence and is composzad of large atomsa.
not dense and ie composed of large atoms.
dense and ia composed of emall atons.

not dense ané ia composad of small atons.

QUESTION: 3

Which of the following conditions describea a reactor that
EXACTLY eritical?

A, Keff = 1; delta~K/K = 0
Keff = 1; delta~X/K = 1
Reff = 0; delta~K/K = 0
Keff = 0; dalta~K/K = )




QUESTION: ¢

¥hich of the following, if changed, will have a dirsct effect
Reff?

1. Puel enrichment
2. Control rod vorth

3. Heutron contribution from neutron sources
6. Shutdown margin when the reactor is subcritical

i, 23, 3
1, 2, 4
3, 3, &
2, 3, 4

QUESTION: 5

0¢ ¢the felloving conditiona, which group i@ necssaary for
suberitical multiplication e seceour

Hautron gource, noderator, and fiesionable natarial.
Medarator, nesutron source, and Reff greater thin onae,
Reff greater than one, medaerator, and fissionadle material.

Fissionable material, moderator, and Xeff greater than one.

CUESTION: &

¥hich ene of the following statenents is & characteristic of
subcriticel multiplication?

A, The subcritical neutron lovel is directly proportional teo the
asutron aeurce strength.

Doubling the indicated count rate by resctivity additions will
reduce the margin to eriticality by appreximately one Quarter.

For eiu@l reactivity additionsg, it takes less time for the nev

eguilibrium scurcs range ceunt rate to be resched as Reff
appreaches unity.

An increnental withdrawal of any given control red will

preduca an eguivalent aguilibriun count réte increame, whether
Reff is 0.88 or 0.22.




QUESTION: 7

Mov doas the affective delayed nesutron fraction vary over
core life?

A. Increases due to the burnup of U=-238.
B. Decreases due to the buildup of Pu-239.
€. Incresses dus to the buildup of Pu-239.
D. Decreases due to the burnup of U-232.

QUESTION: 8

Reactor pover is increased from 30 kW to 370 kW in two minutes.
Balact the doubling time.

A. 42 seconds
B. 60 seconds
€. 86 seconds

D. 1320 esconds

QUZSTION: ¢

The fuel temparature coefficient of raeactivity will bacome
NEGATIVE following a/an:

A. lncrease in core age from BOC teo BOC.
fual tenperature decresase.
void fraction increase.

poderator temperature increase.




QUESTION: 10

Which of the following i#2 the PRIMARY reason the void coeafficient
beconsa LESS NEGATIVE with core burnup?

A. The increase in the thermal neutren flux
B. The decrease in the thernal diffusion length
€. The increase in the fuel centsriine temperature

D. “he decrease in the control rod density

QUESTION: 11

The plant i being returned to operstion following a refueling
outage. MHost of the positive reactivity added by ths operator
during the reactor power incresasse fron 10 percent powsr to full
pover is reguired to ovarcome the negative reactivity frem:
A. fuel tenperature increase.
B. =anon bulldup.

ecdorator tsnperature increase.

vold fraction increase.

QUESTION: 12

The reactor is axactly critical bslow the point of adding heat.

aicontrol red is manually inserted for 5 seconds. Reacter power
will:

docreass to a shutdrwn povar level lovw in the source
{startup) range.

decrease temporarily, then return to the original valus due to
the rosulting decrease in nedarator tsmperature.

decrease untll inherent pesitive reactivity feedback causses
thae reactor to beceome eritical s+ & lower neutren lavel.

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




QUESTION: 13

I1f the void fraction surrounding a control rod increases, the
wverth of that contrel rod will:

decrease, because more neutrons leak out of the core.

increase, because neutrons will travel farther resulting in a
larger fraction of fission neutrons being absorbed by the
control red.

decrease, because more neutrons are resonantly absorbed in the
fuel as they are being thermalized.

increase, because control rods are c:ithornal neutron
absorbers and neutrons remain at higher energies longer.

QUESTION: 14

If a control rod is fully inserted (f:om the fully withdrawn
position), the axial flux shape will und.rgo a:

A.

9

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

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

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

major distortion, because power production along the length of
the rod drastically decreases.

QUESTION: 15

Xenon-135 is removed from an operating reactor by neutron capture
and radiocactive decay to:

A
B.

Iodine-135.
Lanthanum~-1385.
Tellurlum=-135.
Cesium-135.



QUISTION: 16

A reactor has been opsrating at 30 percent power for one week when
power is ramped in four houre to 100 reent power. Which
statesent best describes the new equilibriur xenon concentration?

A. The new xenon equilibriua valve will be twice the 50 percent
value.

B. The nev xenon sguilibrius value will ba less than twice the 50
percent value.

€. The new xanon eguilibrium value will be more than twice the 50
parcent value.

D. The zenon sguilibrium value vwill ramain the @ame since it ia
independent of power.

QUESTION: 17

& reactor that has bosn opaerating at 100 percent powsy for about
two wesksa has power reduced to 50 psrcent im one hour. Te

conpansate for the changae in Xenon=135 durimng the naxt four hours,
the operator must add:

A. negative reactivity to compensate for Xanon building in.
B. negative rsactivity because Xenon ie rapidly decaying away.
C. poeitive reactivity to compansate for Xenon building in.
D. positive reactivity because Xenon is rapidly decaying away.

QUESTION: 18

Xenon=135 i precduced in the reacter by twe metheds. Ona 8
directly from fission, the ether ie indiractly from the decay of:

A. XHanon-~136.
2. Iedine-135.
C. Cespiunm-135.
P. Barium-133,




QUESTION: 19

The reactor is initially shutdown with no xenon in the core. The
reactor is brought critical and four hours later is in the middle
of the intermediate range monitor, range 8. The maintenance

department has asked that pover be maintained constant at this

g‘v.l to; approximately 12 hours. To accomplish this, rods will
ave to be:

A. pulled slowly for four to six hours, then inserted slowly.
B. inserted slowly for four to six hours, then pulled slowly.
€. 4inserted slovwly for the duration of the 12 hours.

D. pulled slowly for the duration of the 12 hours.

QUESTION: 20

Which of the following lists the reasons for using burnable
poisons in an operating reactor.

1. Provide more uniform powver density.

2. Counteract the effects of contrel rod burnout.

3. Allov higher fuel enrichment of initial core load.
4. Provide neutron flux shaping.

A. 1, 2,3
B. 1, 2, ¢
c. 1, 3, ¢4

D. 2, 3, ¢4



QUESTION: 21

Which one of the following statements describes count rate
characteristica after & 5 second control red withdrawal with the

reactor very closse to ecriticality? Assume the roactor remains
subcritical.

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

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

The count rate will rapidly increase (prompt jump) to a stable
value.

There will be no change in count rete until criticality ie
echieved.

QUESTION: 22

During a resctor etartup, source range monitore (SRMe) indicate
100 CPS, and Keff is 0.95. After & number of rods have besn
withdrawn, SRMa indicate 270 CPS. Which one of the fellewing is

the nev Keff? (hesune resctor pariod is infinicy bafore and after
the red vithdrawal.)

0.936
0.871
0.982
0.980

QUESTION: 23

buring & 10 percent load incrsese frem 20 pal “ant powaer by centrol
red withdrawal, which ons of the following astatements BEST
deseribae the change in void fractien?

Veld fraction increases.

Vold fraction decreasea.

Void fraction initially increases, than decreasss back te the
oxriginal value.

Veoid fraction initially decrsases, than increases back te the
eriginal valua.




QUESTION: 24

What is the purpose >f a rod seguence exchange?
A. Ensures proper rod coupling.

B. Prevents rod shadowing.

€. Promotes even fuel burnout.

D. Minimizes water hole peaking.

QUESTION: 25

Shortly after a reactor trip, reactor power indicates 0.5 percent
vhere a stable negative period is attained. Reactor power will be

reduced to 0.05 percent in approximately seconds.
B 9C

B. 180

c. 270

D. 360

QUESTION: 26

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

A. reactor recirculation pumps.

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

C. spontanecus fission.

D. fission product decay.



QUESTION: 27

At the end of core life, the nmsjority of power ies gencrated by
fission of which of the following twvo isotopes?

A, Pu=239 and U-235
Pu=-23% and U-238
Pu=241 and U-238
U~335 and U-233

QUESTION: 28

After one nonth of operation at 100 parcent reacter power,
of the thermal power Droduced by the reactor
coneés Lrom the decay of fission products.

A, greater than 10 parcent
greater than 5 percent but lsss than 10 parcent

greater than 1 parcent but less than 5 parcent

ises than 1 parcant




QUESTION: 29

An enclosed water storage tank has its upper volume pressurized
with nitrogen to prevent oxygen absorption. A differential
pressure detector with a dry reference leg is used to measure the
tank level. For this type of level detector, the greatest
accuracy will be achieved if the low pressure side of the detector
is connected to:

A. the nitrogen volume at the top of the tank.

B. & dry reference leg open to atmospheres.

C. @& sealed dry reference leg external to the tank.

D. the bottom of the tank.

QUESTION: 30

A pressure gauge on a condenser reads 27 inches of Mercury (Hg)
vacuum. What is the absolute pressure corresponding to this
vacuun? (Assume an atmospheric pressure of 15 psia.)

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

D. 15.0 p‘i.

QUESTION: 31

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

A. Turbine X = 17.7 percent; turbine Y = 13.6 parcent

B. Turbine X = 17.7 percent; turbine Y = 20.8 percent

C. Turbins X = 24.5 percent; turbine Y = 13.6 percent

D. Turbine X = 24.5 percent; turbine Y = 20.& percent



QUESTION: 32

Refer to the figure below for the following question.

In the figure of an oparating steam jet air ejector, steam flowing
from C to D undergoes & preesure and & velocity

A. decresse; decrease
B. decrease; increasce
€. increase; increase

D. incriase; dacrease
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QUESTION: 33

The plant is operating at 100 percent power when the only in-
service steam jet air ejector is .nadvertently isclated from the
main condenser. The operator verifies circulating water system
paraneters have not changed. If no operator action is taken over
the next 10 minutes, condenser vacuum will:

A.
B.

slovwly increase (lower absolute pressure).

slowly decrease and stabilize at a slightly lower vacuum
(higher absclute pressure).

slowly and continuously decrease (higher absoiute pressure)
tovards atmospheric pressure.

remain essentially the same (constant absolute pressure).

QUESTION: 34

Which of the following actions will DECREASE plant efficiency?

Reducing steam moisture content.
Reducing o~nZensate depression.
Increasing turbine exhaust pressure.

Increasing temperature of feedwater entering the reactor
vessel.

QUESTION: 25

Which one of the following statements describes the head loss
in a 10 foot section of horizontal pipe of uniform Ciameter
containing water flowing at 50 cubic feet per second?

A.

Head loss is directly proportional to the volumetric
flowrate.

Head loss is equal to the difference between the
potential head at the beginning of the section
and the potential head at the end of the section.

Head loss is equal to the lifference between .ue veloc.ty
head at the center of *“.ue section and the velocity heal
at the end of the section.

Head loss is equal to the difference of the pressure ead
at the beginning of the section and the pressure head at
the end of the section.



QUESTION: 36

The »ast serious concern with starting & feedwater pump with
dovnstrean fluid in 2 saturated condition ie:

cavitation.
water hammer.
thernal siiock.

poeitive reactivity asdditien.

CATION: 37
A sangle-suction radial-flow impeller experiences an
imbalancing force because one side of the impeller is exposed

to suction pressurs, with the other side subjected to a
greater discharge preasure.

What 18 thie imbalancing force called?
Axial thrust
Radial thrust
Kingsbury thrust

Journal thrust

QUESTION: 38

Ceoling water enters a fuel channel and exits with an
enthalpy of 11905 BTU/lba at a reacteor pressure of 1050 peig.

#What is the state of the fluid at the axit of the fuasl
channal?

Sacturated
Superheatsd
Compressed

S8ubcoeoled




QUESTION: 39

A cooling water syst:m is operating at 100 psig when a leak of
85 gpm occurs. Which one of the following is closest to the
leak rate expected wvhen system pressure reaches 50 psig?

A. 30 gpm
B. 40 gpm
c. 50 gpm
D. 60 gpm

QUESTION: 40

What is the purpose of the coolant flow that bypasses the
fuel assemblies and enters the core interstitial region?

A. Removes heat generated in the control rois and LPRMs.
3. Equalizes core D/F between the inlet and outlet plenuns.

C. Minimizes effect of increased flow resistance due to two
phase flow.

D. Reduces upward force exerted by incoming coolant on the
fuel support piece.

QUESTION: 41

Which one of the following instrumentation systems MOST ACCURATELY
indicates the mass flow rate through the reactor for calculation
of core thermal power during reactor power operation?

A. Core flow

B. Stean flow

C. PFeed flow

D. Recirculation loop flow



QUESTION: 42

The pever range nuclear instruments have been adjusted to 100
percent bssed on @ calculated calorimetric. Which ene of the

following will result in actual reacter power being LESS than
indicated reactor powsr?

A. The feecdwater temparature used in the calorimetric
ealeulation was higher than actual feedwater
temperature.

The reactor recirc pump heat input term was onitted from
the calerimetric calculatien.

The feed flow used in the calorimstric calculation was
lower than actual feed flow.

The stesan pressurse used in the calorimetric calculation
ie lower than actual stean pressure.

QUESTION: 43

Which of the following conditions are necessary to sustain natural
eonvactien?

1. Condensate subcooling
2. Density difference
3. Energy storage
4, Conductien
1, 3
1, &
1, 4

2,




QUESTION: &4

What type of boiling is described se follows: The bulk
tenperature of the liguid is balow saturation, but the temperature
of the heat tranefer surface is above saturation. Vapor bubbles
forn at the heat transfer surface, but condense in the cold liguid
80 that no net generation of vapor is obtained.

Bulk boili:

Subceolaed nucleate boiling

Total fila boiling

Partial £ilm beiling

QUESTION: 45

Ae heat ie transferred to water adjacent to a heatinyg surface,
pany factors influence steam bubble formation. Salect the
characteristic belew that will ENHANCE stsan bubble formation.

A. cChemicale disseolved in thse wvatar.

B. The absence of ieonizing rediation axposurse teo the water.

A highly polished hsat tranefer surface with minimal
scratches or cavities.

The presence of gases dissolved in the water.

QUESTION: 46

How does eritical heat flux (CHF) vary with core height?

A. CHF increases fron bottem to top of the core.

B. CHF decresases from bottom to cere midplane, then incrsase from
midpilana to the tep of the core.

CHF decreases from botteom to tha tep of the core.

CHF increases from bottom to core midplana, than decrasses
frem nidplane to the top of the core.




QUESTION: 47

Consider the tewperature profile from the centerline of a
fuel pellet to the centerline of the flov chinnel under 100
percent power conditions and single-phase cooling. Which of
the following portions of the temperature profile will have
the GREATEST temperature difference across it at the
beginning of a fuel cycle?

A.
B.
c.
D.

Pellet-to-rlad gap
Zircalloy cladding

Cladding corrosion film
Flow channel boundary layer

QUESTION: 48

Which of the following limits takes into consideration fuel-
pellet svell effects?

Maximum average planar linear heau generation rate (MAPLHGR)
Linear heat generation rate (LHGR)

Critical power

Minimum critical power ratic (MCPR)

QUESTION: 49

At high core exposures, the MAPLHGR limit DECREASES with
increasing core exposure.

What is the reason for this decrease?

A.

Buildup of krypton and xenon gas reduces stress on
cladding, thereby reducing MAPLHGR limit.

Zirconium-steam chemical reaction in cladding becomes
less reactive with increased core age.

Fission product gases ‘eak out of control rods, thareby
reducing heat transfex coefficient.

Fission product gases have a lower heat transfer
coefficient than the helium f£ill gas.



QUESTION: 50

Given the following initial core parameters:

500 degrees F
= §00 degrees F
= 1400 degrees F

Telodln-sulm interface -
Tﬁnhe!uﬂtm interfece
fuel conterline

What would the fuel centerline temperature be if the FUEL

thermal conductivity were doubled?

constant.)

A. 700 degrees
B. 950 degrees
C. 1100 degrees
D. 1250 degrees

QUESTION: 51

(Assume reactor power is

The fuel heat transfer time corstant for a fuel assembly is 6

seconds.

the fuel centerline temperature.

Approximately how lon

temperature to reach its new steady state value?

A.

$ to 7 seconds
11 to 13 seconds
23 to 25 seconds

29 to 31 seconds

QUESTION: 52

The pellet-to-clad gap in fuel rod construction is

decrease fuel pellet slump.
attenuate fission gammas.
increase heat transfer.

reduce internal clad strain.

A power trar._.ient results in the step increase of

would it take for the cladding

designed to:



QUESTIOW: 53

8tudies of nuclsar fuel rod damage revealsd that two
sesential criteria for Pellet-Claddi Interaction (PCI) fuel
danage are cladding strese and @& chemical embrittling fission

product interaction between two chemical agentes and the
gircalloy cladding.

¥hat ave the TWO (2) chemical agents?
A. Iodine and cadmium

B. Iedine and xanon

€. Rrypten and tellurium

D. Rutheniun and samariun

QUESTION: 84

Brittle fracture of the reactor ceelant pressure beundary is MOST
LIKELY to ceceur at:

A. 120 degreas F, 10 pasig.
B. 120 dagress F, 400 peig.
€. 400 degrees F, 10 psig.
D. 400 degress F, 400 peig.

QUESTION: B85

gtress on the reactor vessel inner wall ie greater during coeldown
than hestup becauss:

A. beth pressure strees and cooldown ztress ars tensile at the
inner wall.

B. heatup atresses totally offset pressure etrese at the inner
wall.

€. cooldovn stresses and heatup strescee are both tensile at the
inner wall, but cooldown stresses are greatar in magnitude.

D. the tensile ceoldown stress at the inner wall iz greater in

gagnitude than the conpressive presgure stresz at the =ans
locatien.




QUESTION: 56

The probability of reactor vessel brittle fracture is DECREASED
by minimizing:

A. oxygen content in the reactor coolant.
B. the time taken to cool down the reactor coolant systen.
C. operation at high temperatures.

D. the amount of copper in the reactor vessel.



QUFSTION: 57

The difference between “he satpoint pressure at which a

safety/relief valve opens and the pressure at which it
closes is called:

A. Dblowdown.
B. aceumulation.
getpoint tolerance.

setpoint deviatien.

QUESTION: 856

A @top check valve ig & modified check valve that:

A. cannot be shut remetely.

B. ecan be used to prevent flow in beth directions.

€. ecan ba opened manually to allow flew in both directions.

D. contains both a gate valve disk and a check valve disk.

QUESTION: 89

Oparatera2 should use BOTH hande en valve handwhesgls ¥ .en
poeitiening manual valves te:

overcenme the resistanca of installed locking devicas.
control the rate of valve motion to prevent water hamper.

ansure systan pressure, texperature, and flow are controlled
Guring valve metien.

control lateral force teo prevent bending the valve stem.




QUESTION: 60
The function of a valve backseat is to:

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

B. isolate system pressure from the packing and stuffing box
for the purpose of valve repacking 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 isclation in the event of
a pipe break.

QUESTION: 61

A cocling water system is operating at steady-state
conditions indicating 900 gpm with 60 psid across the flow
transmitter venturi. 1If cooling water flow rate is increased
to 1800 gpm, differential pressure (D/P) across the flow
transaitter venturi will be approximately:

A. 85 psid.

B. 120 psid.

C. 175 psid.

D. 240 psid.

QUESTION: 62

A differential pressure (D/P) cell is being used to measure flow
rate in a cooling water system. Flow rate is indicating 75

percent of scale. If the D/P cell diaphragm ruptures, INDICATED
flow rate will:

A. g@o to 0 percent becaise low D/P is sensed.
B. go to 0 percent because high D/P is sensed.
C. @o to 100 percent (full-scale) because low D/P is sensed.
D. go to 100 percent (full-scale) because high D/P is sensedl.



QUESTION: 63

Which of the following will cause indicated ' s>lumetric flow rate
to be LOWER than actual volumetric flow rate using a differential
pressure (D/P) cell flow detector and a caljbrated orifice?

A. Debris becomes lodged in the orifice.

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

C. The orifice erodes over time.

D. System pressure decreases.

QUESTION: 64

Tank wvater level indication from a (wvet) reference leg
differential pressure level instrument will be LOWER than actual

level when ambient temperature is than calibration
conditions or when there is a break in the leg of the
D/P cell.

A. less:; reference
B. less; variable
C. greater; reference

D. greater; variable

QUESTION: 65

Which of the following is a disadvantage of a thermocouple
vhen compared to a resistance temperature detector (RTD)?

A. lowver accuracy of measurement
B. Requires xternal power supply for measurement
C. Inability to withstand high temperatures

D. Slower response to temperature change



QUESTION: 66

if shorting occurs within &2 resistenc. temperature detector
(RTD), indication will fail:

A, to mid-scale.
ag is.
high.

low.

QUESTION: 67

An automatic tank level controller uses a potentiometer for manual
adjustment of the level setpoint which is currently 60 percent.
An eperator increases the potenticmeter sstting to lover the level
setpoint @ignal te a value previously knewn to maintain tank level
at 50 psrcent. However, actual tank level stabilizes at 40
percant. The MOST LIKELY cause is that:

A. the potentiomcter slide bar has devaeleped a thin film of

correeion, theraby incrsasing the resistance of the
potentiemeter.

the potentiometer wiper has loest contaet with the slide bar,
thareby allowing only fine setpoint adjustments.

the potentiometer wiper and elide bar have developaed a short
eirecuit, thereby decreasing the resistance of the
petentiocnpetes .

the potentioneter locking device has not been released,
thereby allowing only coarse setpeint adjustments.




QUESTION: 68

What is an advantage of operating a propertional neutron
detector et & voltage at the high end (vice low end) of the
proporticnal region?

2., Lower gas amplification factor prolonge detecter 1life.

Batter discrimination of highly charged particles in the
presance of particles having lower specific ionization.

Decreases the space chargs around detector anode ensuring

the collected charge is proportional te the initial
ionization.

Total charge collacted ie indspendant of the amount of
prinary ionizations.

QUESTION: 69

An ion chamber radistion detecteor is exposad to & constant gamma
radiation field. 1If the epplied voltage is increased but
nmaintained within the ion chamber zegion, the rate of ien
collactien will . I the applisd voltage is constant
end the gamna radiation f£igld is increased, the rate of ien
eoliection will the gamna rediation field strength.

A. increase; stay approximetely the same

B. etay approximately the mane; stay approxinately the sare

€. increace; incrsase

D. stay approximately the sane; increase

QUESTIOK: 70

Scintillation detactors operate on the principle of:
gas anplification.
space charge effect.
luainegcenca.

photoienization.




QUESTION: 71

¥hy must an operator pay particular attention to auto/manual
valve contrellers left in the HANUAL mode?

Manual valve control is not as @table ag automatic valve
control.

Valve position will ne longer changs in response to
changes {n systen paraneters.

Systen pareneters will no lenger change in response to
changed in valve peosition.

The valve can only be operated lecally during manual
valve eontrol.

QUESTION: 72

What type of controller will return a process paraneter to
ize setpoint velue after a system transient?

Propertienal
Preportional-Integral
Froportional -Functional
Proportional~Differential

QUESTION: 73

The purpose of a valve poeitioner in a typical pneunmatic
control system ie to:

convert a small air preseure inte a propertionally larger
air pressurs te adjust valve positien.

eonvert a large air pressure into a propertionally
smaller air pressure to adjust valve pesition.

eonvert pneunmatic force into 2 mechanical ferce to adjust
valve pesition.

convert mechanical foree into pneumatic fexr.e te adjust
valve poeitien.




QUESTION: 74

The governor of an ensrgency disessel gensrater (D/G) DIRECTLY
pansaes D/G and adjuste D/G flow to maintain
2 relativaly congtant D/G freguancy.

load; air
spead; fuel
load; fuel
spead; air

QUESTION: 785

A ecantrifugel pump with no recirculation flow path must be

stopped when discharge pressure reaches pump shutoff head te
pravant:

bursting of the pump casing by subjecting it teo
execeseively high pressurs.

vater hammer in downotream linese wvhan syetsem pressurs
drops €0 a value where tha pumps can inject water.

overhesting of the motor.

everheating of the pump.

QUESTION: 76

Which ene of the follewing changss in plant status will bring the

reactor recireculation eysten closer ¢o the condition in which the
recirculation pump will cavitate?

During a plant shutdown, reactor recirculation punmp suection
tamperature decressses vhile reactor pressure ranaing constant.

Reactor recirculation pump speed is increesed.

Reactor water level incraaszes.

Bxtraction steam ie isolated frem one high prassure feedwater
heater during power operatiens.




QUESTION: 77
Which of the folleowing is an indication of pump iunout?
Kigh discharge pressure
low pump motor current
High pump vibration
Lov pump flow rete

QUESTION: 78

increasing the flow yate from & centrifugal punmp by throttling
open the diecharge valve will cause pump head to:

1ncrcaa6 and stabilize at & higher value.

decresse and etabilize at 2 lower value.
remain constant beecause punp head iz 2 design paranctar.

inecrease, then decrease following the pump's efficiency curve.

QUESTION: 79

A positive displacenent pump (PDP) is cperatimng in an epen
ayetam. PDP paraneters are as follows:

PDP speed - 1000 rpm

PDP diecharge pressure - 2000 peig
PDP suction pregsure = 50 psig
FDOP flow rate = 150 ¢po

Which one of the follewing ehangee will ceuse PDP flew rate
to axceed 200 gpn?

A second identical diechargs path is opened.
increase FDP mpeed to 1500 rpm.
increase PDP puction pressure to 120 psig.

Dacreease downetresn systen pressure to 1000 psig.




QUESTION: 80

The available net poeitive suction head (NPSH) f~r & pump may
be expressed ae:

A. discharge pressurs minus saturation preseure of the fluid
bsing pumped.

diecharge prensure minus suction pressure.

suction pressure minus saturation pressure of the fluid
baeing pumped.

suction pressure plus discrarge pressurse.

QUESTION: 81

A clessed aystan heas vne operating positive displacement pump in
service. A second posiiive displacenent punp ie subssguently
placed into eservice. If tie punps are in parallel, the system

ziov rate will and the systen discharge pressure
will .

A. stay approxinately the sane; stay approximately the sane
B. epproxinately double; stay approximately the sane

€. stay spproximately the same; approximately double

D. approximataely deublae; approximately double

QUESTION: 82

A eantz.fugal pump is operating with the f£ollowing
paran@ters:

Bpeed = 1,800 rpm
Current = 40 anparss
Punp Head = 20 pei

Pump Flow Rate = 400 gpm

What will be the new value of pump haad and current if the
spead is increasced to 2,000 zpm?

22 pei, 44 anps
25 pai, 4¢ amps
22 pel, 55 amps
25 pai, 55 amps




QUESTION: 83

¥hich of the following best deascribes the motor current
indications that would be observed dQuring the start of & large
A.C. motor at full lead?

Anps slowly increase to the full-lead value over a peried of
five time constants.

Anpe immediately increase to the full-load value.

Anpe immediately increase to many times the full-load value
and thaen decrease to the full-lcad value.

Axps immediately incresse te the full-scale value and then
decrease rapidly to sero dua to overlead pretection.

QUESTION: 84

The freguency of large AC moter starts should be limited to
prevent excespive:

toreional stresses on the motor shaft.
vear of internal punp componeants.

arcing and degradation of motor bresaker contacts.

heat buildup within the motor.

QUESTION: 85

A 24,000 VAC gencrator is eperating at 800 KHWe, 20,700 anmpares,
and & negative 316 MVAR. What is the powsr factor?

0.93 leading
0.93 lagging
0.91 leading
0.91 lagging




QUESTION: 86

During normal steady-state plant operatien at 50 parcent
load, which one of the terms in the formula, { = UA(T1-T2),
ie (affected the most, and therefore) most responsible for
the imitial increase in heat transfer rate from the reactor
fuel during a miner (3 percent) steamline break? Assume the

void boundary is unchanged.
A. U
B. A&

Ti

T2

QUESTION: 87

Conaidering a lube ©i)l ceoler for which the inlat o©il and inlet

coeling wvater tempaeratures are constant, increasing the oil flow

rate through the cooler will cause the oil outlet temperature to
and the cocling water outlet temperature to

A. increase, increase
B. incresse, decrsams
€. decreage, increass

D. decresse, decrease

QUESTION: @8

During normal steady-state plant eperation with & eonstant
genarator lead, plugging of one percent of the tubeés in the
nain condenser will ceause absolute presesure in the eondenser
to and hotwell teaperature €o

°

increass; increase
deacrease; increase
increess; dacrsase

decreace; decrease




QUESTION: 89

With the plant operating at full power, i{ncreased condensate
conductivity will result from which of theé fellewing?

1. Condenser shell crack
2. Cooling water tube failure

1. only

2. enly

Both 1. and 2.
Neither 1. or 2.

QUEETION: 90

A erack in the shell of the main condaenser will cause coeling
wvater eutlet temperaturse to and hotwell
temparature to .

increasse; decrease
decrease; decreasgse
inerease; increoase

decrease; increans

QUESTION: 91

Which of the following describes the PRIMARY purpose of a
denineralizer?

To increase the number of ions in water.

Te reduce the conductivity of water without affecting its pH.

To inecrease the pH of water by reducing the number of
pesitively charged iens in it.

To renove particles and suspended solids fren water.




QUESTION: 92

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

A. accelerate the ion exchange process and change effluent pH.

B. degrade the corcosion inhibitor applied to the inner wall of
the demineralj:zer.

C. result in demineralizer retention element thermal expansion,
thereby releasing resin.

D. reduce the affinity of the demineralizer resin for ion
exchange.

QUESTION: 93

A demineralizer that is continuously exposed to flowing water
with high concentrations of suspended solids will FIRST
develop an increase in:

A. conductivity at the demineralizer outlet.

B. decontamination factor across the demineralizer.

C. differential pressure across the demineralizer.

D. flow rate through the demineralizer.

QUESTION: 94

The FIRST indication of resin depletion in the effluent of a
demineralizer is:

A. an increase in suspended solids.
8. a decrease in chlorides.
C. an incraase in the conductivity.

0. an increase in resin fines.




QUESTION: 85

The tollowing indications are cbeerved for a breaker.
Red indicating light is 2n
¢reen indicating light is eoff
10ad voltage indicates 0 volte
Linae voltage indicates 480 volts
Whet ig the condition of *he breaker?
A. ©Open and racked in
ghut and racked in
Open and racked to "test® position

ghut and racked to "test® position

QUESTION: @6

A therpal overlead device for 2 large motor protscte the
potor from:

sustained overcurrent by opening motor lime eontacts at
ths motor.

instentaneous evarcurrent by opening metor line centacts
at the motor.

sustained overcurrant by opening the motor breaker.

instantaneous overcurrent by opsning the motor breaker.

QUESTION: 97

Closing & circuit breaker betwesen two @lectrical gsnaraters
thet are out of phase will cauvge:

A, s=sustainad high currents circulating between the ganarators.

a veltage reduction in both generators until noymal veltage is
Danvelly restored.

a sudden large mechanical tergue on both generateors.

a freguency reduction in beth generators until rormal
freguency ies manually restored.




QUESTION: ©8

The PRIMARY reason for iselating emergyency electrical loads
from their powsr suppiy bus pricr te energizing the buz via
the emergency disesl genarator is to prevent:

” A. an overcurrent condition on the ganarater.

B. an overcurrent eondition on the loada.
an underfreguancy conditien oen the genarater.

an underfreguaency cendition on the loads.

QUESTION: ©°9
While parallsling the main generator ¢to the grid, the
generator breaker must be clesed aec the synchroscope peinter
approaches the 12 o'cleck peositien to prevent:

motoring of the gensrater due to unegual fre¢uencies.

sxcaseive arcing vithin the gsnerater output breaker due
to unacual veltagas.

axceesive MWE load transfer to the generator dus to
uhequal freguencies.

sxcegasive heating of the gensrator windings due to
sxcessive surge current.

QUESTION: 100

Loss of breaker contrel poway will prevent:
A. leeal eclosing of the breaker.

B. lecal tripping of the breaker.

€. the breaker from tripping on interlock.

D. <the breaker from tripping en evercurzant.



