NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292006
KNOWLEDGE: K1.01 [2.7/2.8]
QID: B558

Fission fragments or daughters that have a sulpstasutron absorption cross section and_are not
fissionable are called...

A. fissile materials.
B. fission product poisons.
C. fissionable nuclides.

D. burnable poisons.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.01 [2.7/2.8]
QID: B1558 (P2858)

A fission product poison can be differentiated fraliother fission products because a fission pcodu
poison...

A. has a higher microscopic cross section for tlameutron capture.
B. has a longer half-life.

C. is produced in a greater percentage of thenssbhs.

D. is formed as a gas and is contained in thedakéts.

ANSWER: A.
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Fission product poisons can be differentiated father fission products in that fission product
poisons...
A. have a longer half-life.
B. are stronger absorbers of thermal neutrons.
C. are produced in a larger percentage of fissions.
D. have a higher fission cross section for thenmeaitrons.
ANSWER: B.
TOPIC: 292006
KNOWLEDGE: K1.01 [2.7/2.8]
QID: B2061 (P2058)
A fission product poison can be differentiated fralnother fission products in that a fission produ
poison will...
A. be produced in direct proportion to the fissrate in the core.

B.

C.

D.

remain radioactive for thousands of years dfterfinal reactor criticality.
depress the power production in some core loeai@nd cause peaking in others.

migrate out of the fuel pellets and into thecteacoolant via pinhole defects in the clad.

ANSWER: C.
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Which one of the following lists the proper ordéisabstances from the largest to the smallest
microscopic cross section for absorption of thersaltrons?

A. B-10, U-235, Xe-135
B. B-10, Xe-135, U-235
C. Xe-135, U-235, B-10

D. Xe-135, B-10, U-235

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.02 [3.1/3.1]
QID: B256 (P2658)

Compared to other poisons in the core, the twoattaristics that cause xenon-135 to be a major
reactor poison are its relatively aligmmrross section and its relatively

variation in concentration for large reactor powkanges.

A. small; large

B. small; small

C. large; small

D. large; large

ANSWER: D.
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Which one of the following is a characteristic @inon-1357?

A. Thermal neutron flux level affects both the protion and removal of xenon-135.
B. Thermal neutrons interact with xenon-135 prityatirough scattering reactions.
C. Xenon-135 is primarily a resonance absorbeptahermal neutrons.

D. Xenon-135 is produced from the radioactive demfdyarium-135.

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.02 [3.1/3.1]
QID: B1259

Which one of the following exhibits the greatestrmgcopic cross section for absorption of a thermal
neutron in an operating reactor?

A. Uranium-235

B. Uranium-238

C. Plutonium-239
D. Xenon-135

ANSWER: D.
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Which one of the following has the greatest micogsc cross section for absorption of a thermal
neutron?

A. Uranium-235
B. Boron-10

C. Samarium-149

D. Xenon-135

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.02 [3.1/3.1]
QID: B3458

Reactors A and B are operating at steady-statgpé&@@nt power with equilibrium xenon-135. The
reactors are identical except that reactor A isaipeg near the end of core life (EOL) and reaBtas
operating near the beginning of core life (BOL).

Which reactor has the smaller concentration of reh®5?

A. Reactor A (EOL), due to the smaller 100 pergmwer thermal neutron flux.

B. Reactor A (EOL), due to the larger 100 percentgr thermal neutron flux.

C. Reactor B (BOL), due to the smaller 100 pergenter thermal neutron flux.

D. Reactor B (BOL), due to the larger 100 percewtgr thermal neutron flux.

ANSWER: B.
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What is the major contributor to the productionXef135 in a reactor that has been operating at full
power for two weeks?

A. Radioactive decay of I-135.
B. Radioactive decay of Cs-135.
C. Direct production from fission of U-235.

D. Direct production from fission of U-238.

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.03 [2.9/2.9]
QID: B362 (P358)

Xenon-135 is produced in a reactor by two primaeghnds. One is directly from fission; the other is
from the decay of...

A. cesium-135.
B. iodine-135.
C. xenon-136.
D. iodine-136.

ANSWER: B.
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A reactor has been operating at full power for seveeeks. Xenon-135 is being directly produced
as a fission product in approximately rcerd of all fissions.
A. 100
B. 30
C. 3
D. 0.3
ANSWER: D.
TOPIC: 292006
KNOWLEDGE: K1.03 [2.9/2.9]
QID: B859 (P1559)

Which one of the following correctly describes greduction mechanisms of xenon-135 in a reactor
that is operating at steady-state 100 percent gbwer

A. Primarily from fission, secondarily from iodimkecay
B. Primarily from fission, secondarily from prometin decay
C. Primarily from iodine decay, secondarily frorasion
D. Primarily from promethium decay, secondarilynfréission

ANSWER: C.
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Reactors A and B are operating at steady-statgpé&@nt power with equilibrium xenon-135. The
reactors are identical except that reactor A igaipey near the end of a fuel cycle (EOC) and mact
B is operating near the beginning of a fuel cy&8@®C).

Which reactor has the greater concentration of met®5, and why?

A. Reactor A (EOC), due to the smaller 100 perpenter thermal neutron flux.

B. Reactor A (EOC), due to the larger 100 percemigy thermal neutron flux.

C. Reactor B (BOC), due to the smaller 100 perpemter thermal neutron flux.

D. Reactor B (BOC), due to the larger 100 percemigy thermal neutron flux.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.04 [2.9/2.9]
QID: B128

Which one of the following describes the changeanon-135 concentration immediately following a
power increase from equilibrium xenon-135 condgi®n

A. Initially decreases, due to the decreased rlaxemmon-135 production from fission.
B. Initially decreases, due to the increased ratheymal neutron absorption by xenon-135.
C. Initially increases, due to the increased rateeaon-135 production from fission.
D. Initially increases, due to the decreased ratkermal neutron absorption by xenon-135.

ANSWER: B.
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The two methods of xenon-135 removal from a reagp@rating at full power are...
A. gamma decay and beta decay.

B. neutron absorption and fission.

C. fission and gamma decay.

D. beta decay and neutron absorption.

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.04 [2.9/2.9]
QID: B359 (P1059)

Xenon-135 undergoes radioactive decay to...
A. iodine-135.

B. cesium-135.

C. tellurium-135.

D. lanthanum-135.

ANSWER: B.
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Reactor power is increased from 50 percent to 80epe in one hour. What is the most significant
contributor to the initial change in xenon-135 teaty?

A. Production of xenon-135 from fission.
B. Production of xenon-135 from iodine-135 decay.
C. Loss of xenon-135 due to absorption of neutrons.

D. Loss of xenon-135 due to decay to cesium-135.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.04 [2.9/2.9]
QID: B860

Which one of the following is the approximate higl-of xenon-135?
A. 19 seconds

B. 6.6 hours

C. 9.1 hours

D. 30 hours

ANSWER: C.
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Which one of the following describes the primarythee of xenon-135 removal at steady-state 100
percent power?

A. Decay of xenon-135 to cesium-135.
B. Decay of xenon-135 to iodine-135.
C. Absorption of thermal neutrons.

D. Absorption of fast neutrons.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.04 [2.9/2.9]
QID: B3358 (P2659)

A nuclear power plant has been operating at 10€epepower for several months. Which one of the
following describes the relative contributions etédecay and neutron capture to xenon-135 removal
from the reactor?

A. Primary is neutron capture; secondary is betaye

B. Primary is beta decay; secondary is neutronucapt

C. Beta decay and neutron capture contribute eguall

D. Not enough information is given to make a corrguar.

ANSWER: A.
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A reactor was operating at 50 percent power forweek when power was ramped to 100 percent.
Which one of the following describes the equililbnienon-135 concentration at 100 percent power?

A. Twice the 50 percent power concentration.
B. Less than twice the 50 percent power concentrati
C. More than twice the 50 percent power concermnati

D. Remains the same, because it is independermvedip

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B259 (P1459)

Following a two-week shutdown, a reactor is taketical and ramped to 100 percent power in 6
hours. How long will it take to achieve an equililm xenon-135 condition after the reactor reaches
100 percent power?

A. 70 to 80 hours

B. 40 to 50 hours

C. 8to 10 hours

D. 1to 2 hours

ANSWER: B.

-12- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292006
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B658 (P660)

A reactor was operating at 100 percent power ferweek when power was decreased to 50 percent.
Which one of the following describes the equililnixenon-135 concentration at 50 percent power?

A. The same as the 100 percent concentration.
B. More than one-half the 100 percent concentration
C. One-half the 100 percent concentration.

D. Less than one-half the 100 percent concentration

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B1160 (P1158)

A reactor has been operating at 25 percent pow&4fdours following a two-hour power reduction
from steady-state 100 percent power. Which orteefollowing describes the current status of the
xenon-135 concentration?

A. At equilibrium.

B. Decreasing toward an upturn.

C. Decreasing toward equilibrium.

D. Increasing toward a peak.

ANSWER: C.
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Which one of the following indicates that core X&51s in equilibrium?

A. Xe-135 is being removed equally by neutron cegppaand decay.

B. The reactor has been operated at a steadypstater level for five days.
C. Xe-135is being produced equally by fission &a85 decay.

D. The reactor is currently operating at 100 perpenver.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B1859

A reactor was operating for 42 weeks at a steaaly X0 percent power when a reactor scram
occurred. The reactor was returned to criticaraf? hours and then ramped to 60 percent power
over the next 6 hours.

How much time at steady-state 60 percent powerbgillequired to reach an equilibrium xenon-135
concentration?

A. 20 to 30 hours
B. 40 to 50 hours
C. 70 to 80 hours
D. 90 to 100 hours

ANSWER: B.
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A reactor has been operating at a constant 50 mepoever level for 15 hours following a one-hour
power reduction from steady-state 100 percent powathich one of the following describes the
current xenon-135 concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2659 (P2159)

Which one of the following indicates that core X&Iconcentration is in equilibrium?

A. Xe-135 production and removal rates are moméntaqual five hours after a power increase.
B. A reactor has been operated at 80 percent plmwvérve days.

C. Xe-135 is being produced equally by fission k85 decay.

D. Areactor is currently operating at 100 perqawer.

ANSWER: B.
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Reactors A and B are operating at steady-statepé&@@nt power with equilibrium xenon-135. The
reactors are identical except that reactor A isaipeg near the end of core life (EOL) and reaBtas
operating near the beginning of core life (BOL).

Which reactor is experiencing the most negativetraty from equilibrium xenon-135?

A. Reactor A (EOL), due to a greater equilibriunmcentration of xenon-135.

B. Reactor A (EOL), due to lower competition fronetfuel for thermal neutrons.

C. Reactor B (BOL), due to a greater thermal neutiux in the core.

D. Reactor B (BOL), due to a smaller accumulatibfission product poisons.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.06 [2.7/2.7]
QID: B59

A reactor was operating at 50 percent power forweek when a power increase to 100 percent is
initiated. How will the xenon-135 concentratiospend?

A. Initially decrease, and then build up to a higéeguilibrium concentration.
B. Initially increase, and then build up to a higkquilibrium concentration.
C. Initially decrease, and then return to the samelibrium concentration.
D. Initially increase, and then return to the samqailibrium concentration.

ANSWER: A.
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A reactor was operating at 75 percent power forweek when a power decrease to 50 percent is
initiated. How will the xenon-135 concentratioritigdly respond?

A. Decreases, because the xenon-135 productiorfiroatefission has decreased.
B. Increases, because the rate of xenon-135 buhasuincreased.
C. Decreases, because the rate of xenon-135 decegds the rate of production from fission.

D. Increases, because the concentration of ioddehhs increased.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.06 [2.7/2.7]
QID: B961

A reactor was operating at 100 percent power forigeks when power was reduced to 50 percent in
one hour. How will the xenon-135 concentrationreduring the next 24 hours?

A. Increase and stabilize at a higher concentration

B. Increase initially, and then decrease and stabdt a lower concentration.
C. Decrease and stabilize at a lower concentration.

D. Decrease initially, and then increase and stabdt a higher concentration.

ANSWER: B.
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A reactor was operating at 100 percent power forw&eks when power was decreased to 10 percent
in one hour. Immediately following the power dexse, xenon-135 concentration will

for a period of

A. decrease; 4 to 6 hours

B. increase; 4 to 6 hours

C. decrease; 8 to 11 hours

D. increase; 8 to 11 hours

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.06 [2.7/2.7]
QID: B1860

A reactor has been operating at 50 percent powdrisfdours following a rapid power reduction from
steady-state 100 percent power. Which one ofdhewing describes the current xenon-135
concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: D.
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A reactor has been operating at 70 percent pow&Udours following a one-hour power reduction
from steady-state 100 percent power. Which ortbefollowing describes the current xenon-135
concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Decreasing toward equilibrium.

D. At equilibrium.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.06 [2.7/2.7]
QID: B2761 (P2261)

A reactor has been operating at 50 percent powerXdours following a one-hour power reduction
from steady-state 100 percent power. Which orteefollowing describes the current xenon-135
concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: D.
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A reactor has been operating at 30 percent powéinifee hours following a one-hour power reduction
from steady-state 100 percent power. Which ortbefollowing describes the current xenon-135
concentration?

A. Increasing toward a peak.

B. Increasing toward equilibrium.

C. Decreasing toward an upturn.

D. Decreasing toward equilibrium.

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B132

What is the difference in peak xenon-135 conceiotdbllowing a reactor scram after one week at
100 percent power as compared to a scram afteweak at 50 percent power?

A. The time to reach the peak is shorter afterarsdrom 100 percent power, due to the higher
iodine-135 decay rate.

B. The peak concentration after a scram from 50eydrpower is smaller in magnitude, due to the
lower xenon-135 burnout rate.

C. The peaks are equal, because the decay raidiné€+135 remains constant.

D. The peak from 100 percent power has a largenihaige, due to the larger initial iodine-135
concentration.

ANSWER: D.

-20- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292006
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B260

A reactor has been operating at 25 percent powdivebdays when a scram occurs. Xenon-135 will
peak in approximately...

A. 2 hours.
B. 5 hours.
C. 10 hours.
D. 20 hours.

ANSWER: B.

TOPIC: 292006

KNOWLEDGE: K1.07 [3.2/3.2]

QID: B861

Which one of the following equilibrium reactor pgseram conditions produces the greater amount of
negative reactivity from peak xenon-135 conditiafter a reactor scram? (BOC -- beginning of a
fuel cycle; EOC -- end of a fuel cycle.)

A. BOC and 100 percent power

B. EOC and 100 percent power

C. BOC and 20 percent power

D. EOC and 20 percent power

ANSWER: B.
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A reactor has been operating at 75 percent powdéwfbmonths. A manual reactor scram is required
for atest. The scram will be followed immediatblya reactor startup with criticality scheduled to
occur 12 hours after the scram.

The greatest assurance that fission product poesaxtivity will permit criticality during the starp

will exist if the reactor is operated at power for 48 hours prior to the scram; and if
criticality is rescheduled for hourgiafhe scram.

A. 100 percent; 8

B. 100 percent; 16

C. 50 percent; 8

D. 50 percent; 16

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B1561

The amount of negative reactivity associated wehkoxenon-135 is smaller after a reactor scram
from equilibrium reactor power at the of a fuel cycle.

A. 20 percent; beginning
B. 20 percent; end

C. 100 percent; beginning
D. 100 percent; end

ANSWER: A.
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A reactor has been operating at 80 percent powdéwfbmonths. A manual reactor scram is required
foratest. The scram will be followed by a reastiartup with criticality scheduled to occur 241h®
after the scram.

The greatest assurance that xenon-135 reactivityparmit criticality during the reactor startuplivi
exist if the reactor is operated at pdovel8 hours prior to the scram; and if crititais
rescheduled for hours after the scram.

A. 60 percent; 18

B. 60 percent; 30

C. 100 percent; 18

D. 100 percent; 30

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B6031

A reactor scram occurred one hour ago followingesgvmonths of operation at 100 percent power.
Reactor vessel pressure is being maintained gh&@&nd the source range count rate is curre@y 4
cps. If no operator action is taken, how will #wairce range count rate respond during the next 24
hours? (Assume a constant source neutron flux.)

A. The count rate will remain about the same.

B. The count rate will decrease for the entirequer

C. The count rate will initially decrease and tlecrease.

D. The count rate will initially increase and thégcrease.

ANSWER: C.
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When comparing control rod worth (CRW) during acteastartup from 100 percent peak xenon-135
concentration and a reactor startup from xenondogmlitions...

A. center CRW will be higher during the peak xestartup than during the xenon-free startup.
B. peripheral CRW will be higher during the peakae startup than during the xenon-free startup.
C. center and peripheral CRWs will be the samerddgss of xenon-135 concentration.

D. itis impossible to determine how xenon-135 \affect the worth of center and peripheral control
rods.

ANSWER: B.

TOPIC: 292006

KNOWLEDGE: K1.08 [2.8/3.2]

QID: B261

A reactor has been operating at full power for s@wseeks when a scram occurs. When the reactor
is brought critical 5 hours later, xenon-135 conicaion will be_highest in the of the
core, which causes thermal neutron flux to shifta the of the core.

A. center; periphery

B. periphery; periphery
C. center; center

D. periphery; center

ANSWER: A.
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A reactor is operating at 100 percent power withildzrium xenon-135 near the beginning of a fuel
cycle when a scram occurs. When the reactor entaktical 5 hours later, xenon-135 distribution
will be maximum at the of the core.

A. bottom and center

B. bottom and outer circumference

C. top and center

D. top and outer circumference

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.08 [2.8/3.2]
QID: B2454

Sustained operation at 100 percent power requagedic withdrawal of control rods to compensate
for...

A. buildup of fission product poisons and decregsiontrol rod worth.
B. fuel depletion and buildup of fission produciqums.

C. decreasing control rod worth and burnable pomanout.

D. burnable poison burnout and fuel depletion.

ANSWER: B.
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Which one of the following explains why xenon-13fitlations are a concern in a reactor?

A. They can adversely affect core power distribut@nd they can require operation below full rated
power.

B. They can adversely affect core power distribyteind they can prevent reactor criticality durng
reactor startup.

C. They can cause excessively short reactor pedodsg power operation, and they can require
operation below full rated power.

D. They can cause excessively short reactor pedadag power operation, and they can prevent
reactor criticality during a reactor startup.

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.08 [2.8/3.2]
QID: B2860

A reactor has been operating at 50 percent powesefeeral weeks near the middle of core life with
core axial power distribution evenly divided abawel below the core midplane. Reactor power is to
be increased to 65 percent over a two-hour persingushallow control rods only.

During the power increase, core axial power distrdn will...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. remain evenly divided above and below the cddplane.

D. have peaks near the top and the bottom of the co

ANSWER: B.
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A reactor has been operating at 100 percent pawerrfe month following a refueling outage with
axial neutron flux distribution peaked in the battbalf of the core. An inadvertent reactor scram
occurs. The reactor is restarted, with criticatibgurring 6 hours after the scram. Reactor pasver
increased to 60 percent over the next 4 hourstamgtabilized.

During the one-hour period immediately after pole®el is stabilized at 60 percent, the core axial
neutron flux peak will be located in¢bee than the pre-scram peak location; and the
core axial neutron flux peak will be moving

A. higher; upward

B. higher; downward

C. lower; upward

D. lower; downward

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B262

Following a one-month outage, a reactor is beiaged up and taken to 100 percent power using a
constant ramp rate. To compensate for the effecmon-135 while increasing reactor power, it will
be necessary to rods and rculation flow.

A. insert; decrease

B. insert; increase

C. withdraw; increase

D. withdraw; decrease

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B355 (P353)

A nuclear power plant is being returned to operafalowing a refueling outage. Fuel
preconditioning procedures require reactor powdretincreased from 10 percent to 100 percent
gradually over a one-week period.

During this slow power increase, most of the pesiteactivity added by the operator is required to
overcome the negative reactivity from...

A. uranium-235 burnup.
B. xenon-135 buildup.
C. fuel temperature increase.

D. moderator temperature increase.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B562 (P561)

Following a 7 day shutdown, a reactor startup rfopmed and the reactor is taken to 100 percent
power over a 16-hour period. After reaching 10@@et power, what type of reactivity addition will
be needed to compensate for xenon-135 changesheveext 24 hours?

A. Negative only

B. Negative, then positive

C. Positive only

D. Positive, then negative

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B2861 (P2260)

A reactor is initially shut down with no xenon-1Bbthe core. Over the next 4 hours, the reactor is
made critical and power level is increased tol@¢matr The shift supervisor has directed that power
be maintained constant at this level for 12 hours.

To accomplish this objective, control rods will leao be...

A. inserted periodically for the duration of the H@urs.

B. withdrawn periodically for the duration of th2 hours.

C. inserted periodically for 4 to 6 hours, and thethhdrawn periodically.

D. withdrawn periodically for 4 to 6 hours, andnhaserted periodically.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B6930

A nuclear power plant was operating at 100 perpewnter for 3 months near the end of a fuel cycle
when a reactor scram occurred. Eighteen houns thtereactor is critical at the point of addiregah
with normal operating reactor vessel temperatucepaassure. Power level will be raised to 100
percent over the next 3 hours.

During this power level increase, most of the pesiteactivity added by the operator will be reqdir
to overcome the negative reactivity from...

A. fuel burnup.

B. xenon-135 buildup.

C. fuel temperature increase.

D. moderator temperature increase.

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.10 [2.9/2.9]
QID: B57

Following a reactor scram from a long steady-st@@ percent power run, a reactor is to be taken
critical. The calculated estimated critical coratis (position) are based on having a xenon-free.co

Which one of the following is the shortest timeeathe initial scram that a xenon-free core wiik&x
A. 81to 10 hours

B. 15 to 25 hours

C. 40 to 50 hours

D. 70 to 80 hours

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.09 [2.5/2.5]
QID: B5631 (P5631)

A reactor has been shut down for 7 days to perfoaimtenance. A reactor startup is performed, and
power level is increased to 50 percent over a tawariperiod.

Ten hours after reactor power reaches 50 perdentnagnitude of xenon-135 negative reactivity will
be...

A. increasing toward a downturn.
B. increasing toward an equilibrium value.
C. decreasing toward an equilibrium value.
D. decreasing toward an upturn.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.10 [2.9/2.9]
QID: B1162

A reactor scram recently occurred from steady-st@@epercent power and a reactor startup is
currently in progress. Which one of the followsets of initial startup conditions will require the
most control rod withdrawal to achieve criticality®OC -- beginning of fuel cycle; EOC -- end of
fuel cycle.)

Time Since
Core Age Reactor Scram

A. BOC 12 hours

B. BOC 40 hours

C. EOC 12 hours

D. EOC 40 hours
ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.10 [2.9/2.9]
QID: B1461

A reactor had been operating at 100 percent paowveét inonths when a reactor scram occurred. Four
hours later with a startup in progress, reactorgras currently stable at 10 percent. Which one of
the following operator actions is required to maintreactor power at 10 percent over the next 18
hours?

A. Incremental control rod withdrawals throughdug £ntire period.

B. Incremental control rod insertions throughowt émtire period.

C. Incremental control rod withdrawals for sevdralirs, then incremental insertions for the rest of
the period.

D. Incremental control rod insertions for sevemits, then incremental withdrawals for the rest of
the period.

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.10 [2.9/2.9]
QID: B1763 (P1762)

A reactor had been operating for two months atd€lf@ent power when a scram occurred. Fifteen
hours later, during a reactor startup, the reawagrachieved criticality and reactor power is quttye
1.0 x 10 percent.

Which one of the following describes the resporfseactor power over the next 2 hours without any
further operator actions?

A. Power increases toward the point of adding roha,to the decay of Xe-135.
B. Power increases toward the point of adding okad,to the decay of Sm-149.
C. Power decreases toward a stable shutdown ndetrel) due to the buildup of Xe-135.

D. Power decreases toward a stable shutdown neletreh due to the buildup of Sm-149.

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.10 [2.9/2.9]
QID: B4430

A reactor scram occurred from steady-state 100gpeimower and a reactor startup is currently in
progress. Which one of the following sets of adistartup conditions will require the smallest
amount of control rod withdrawal to achieve crilig® (BOC-- beginning of fuel cycle; EOC -- end
of fuel cycle.)

Time Since
Core Age Reactor Scram
A. BOC 12 hours
B. BOC 40 hours
C. EOC 12 hours
D. EOC 40 hours

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B173

A reactor has been operating at 50 percent powet fiays. Power level is then increased to 100
percent over a one-hour period. After power legaches 100 percent, how much time will be
required for xenon-135 concentration to reach amum value?

A. 41to 8 hours

B. 10to 15 hours

C. 40 to 50 hours

D. 70 to 80 hours

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B459 (P260)

Two identical reactors have been operating at atamhpower level for one week. Reactor A is at 50
percent power and reactor B is at 100 percent powkboth reactors scram at the same time,
xenon-135 negative reactivity will peak first iractor ; and the highest xenon-135 reactivity
peak will occur in reactor

A. B;B

B. B/ A

C. A;B

D. AJA

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B1362

A reactor has been operating at 100 percent pawéwb weeks when power is reduced to 50 percent
over 2 hours. To maintain power level stable ap&@ent during the next 2 hours, the operator must
add reactivity because xenon-135 coratent is

A. positive; decreasing

B. negative; decreasing

C. positive; increasing

D. negative; increasing

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B1759

Which one of the following describes the changeanon-135 concentration immediately following a
10 percent power increase from equilibrium 70 petrp@wer over a two-hour period?

A. Xe-135 concentration will initially decrease,adto the increased rate of decay of Xe-135 to
Cs-135.

B. Xe-135 concentration will initially decrease edio the increased absorption of thermal neutrons
by Xe-135.

C. Xe-135 concentration will initially increase,alto the increased 1-135 production rate from
fission.

D. Xe-135 concentration will initially increase, @to the increased Xe-135 production rate from
fission.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B1761 (P1159)

Two identical reactors have been operating at ateoh power level for one week. Reactor A is at
100 percent power and reactor B is at 50 percenepo If both reactors scram at the same time,
xenon-135 concentration will peak first in reactor __; and the highest peak xenon-135
concentration will occur in reactor

A. B;B
B. B;A
C. A;B
D. AJA

ANSWER: B.

TOPIC: 292006

KNOWLEDGE K1.11 [2.6/2.7]

QID: B2063

A reactor had been operating at 50 percent powdmnim weeks when power was increased to 100
percent over a three-hour period. To maintaintoggmower stable during the next 24 hours, which
one of the following incremental control rod marigiions will be required?

A. Insert rods slowly during the entire period.

B. Insert rods slowly at first, and then withdravds slowly.

C. Withdraw rods slowly during the entire period.

D. Withdraw rods slowly at first, and then insextis slowly.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2158 (P2061)

A reactor had been operating at 100 percent poavdnio weeks when power was reduced to 50
percent over a one-hour period. To maintain regmever stable during the next 24 hours, which
one of the following incremental control rod marigiions will be required?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, and then insextis slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, and then withdravds slowly.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2259 (P1860)

Which one of the following describes the initiabeige in xenon-135 concentration immediately
following a power increase from steady-state pooypaEration?

A. Decreases, due to the increased rate of xenbnigiBoactive decay.

B. Decreases, due to the increased rate of neabsorption by xenon-135.

C. Increases, due to the increased xenon-135 piioduate from fission.

D. Initially increases, due to the increased iodi3® production rate from fission.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2361 (P2360)

A reactor had been operating at 70 percent powdmnim weeks when power was increased to 100
percent over a two-hour period. To offset xenob-f&activity changes during the next 12 hours,
which one of the following incremental control nednipulations will be required?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, and then insextis slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, and then withdravds slowly.

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2561

A reactor is initially operating at 100 percent mowith equilibrium xenon-135. Power is decreased
to 50 percent over a one-hour period. No subsdmparator actions are taken.

Considering only the reactivity effects of xenorbXhanges, which one of the following describes
reactor power 10 hours after the power changerngteted?

A. Less than 50 percent and decreasing slowly.
B. Less than 50 percent and increasing slowly.
C. Greater than 50 percent and decreasing slowly.
D. Greater than 50 percent and increasing slowly.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2762

A reactor is initially operating at 60 percent powath equilibrium xenon-135. Power is increased
to 80 percent over a two-hour period. No subseojeerator actions are taken.

Considering only the reactivity effects of xenorbXhanges, which one of the following describes
reactor power 24 hours after the power changengpbteted?

A. Greater than 80 percent and decreasing slowly.
B. Greater than 80 percent and increasing slowly.
C. Less than 80 percent and decreasing slowly.

D. Less than 80 percent and increasing slowly.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.11 [2.6/2.7]
QID: B2862

A reactor has been operating at 50 percent powe fours following a one-hour power reduction
from steady-state 100 percent power. Which ortbefollowing describes the current xenon-135
concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: A.
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KNOWLEDGE: K1.11 [2.6/2.7]
QID: B3259

A reactor is initially operating at equilibrium 1@@rcent power.

February 2016

An operator inserts control rods

intermittently over a period of 30 minutes. At #rad of this time period, reactor power is 70 petce

Assuming no additional operator actions are taidrat will power level be after an additional 60
minutes?

A.

B.

C.

70 percent and stable.
Less than 70 percent and slowly increasing.

Less than 70 percent and slowly decreasing.

D. Less than 70 percent and stable.
ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B463

A reactor has been operating at 100 percent pawesefreral weeks.

reactor will first be considered xenon-free after..

A. 40 to 50 hours.

B.

C.

D.

70 to 80 hours.

100 to 110 hours.

130 to 140 hours.

ANSWER: B.
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TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B1462

A reactor scram has occurred following two monthsperation at steady-state 100 percent power.
How soon after the scram will the reactor firstco@sidered xenon-free?

A. 81to 10 hours
B. 24 to 30 hours
C. 40 to 50 hours

D. 70 to 80 hours

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B2159 (P1063)

A reactor had operated at 100 percent power feetirreeks when a reactor scram occurred. Which
one of the following describes the concentratiorerion-135 in the core 24 hours after the scram?

A. At least twice the concentration at the timehef scram and decreasing.

B. Less than one-half the concentration at the tftbe scram and decreasing.
C. At or approaching a peak concentration.

D. Approximately the same as the concentratiohatitne of the scram.

ANSWER: D.
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TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B2262 (P863)

Twenty-four hours after a reactor scram from 10@@et power with equilibrium xenon-135, the
xenon-135 concentration will be approximately...

A. the same as the concentration at the time o$¢h@m and decreasing.
B. the same as the concentration at the time od¢heem and increasing.
C. 50 percent lower than the concentration atithe of the scram and decreasing.

D. 50 percent higher than the concentration atithe of the scram and increasing.

ANSWER: A.

TOPIC: 292006

KNOWLEDGE: K1.12 [2.8/2.3]

QID: B2461 (P2262)

Fourteen hours after a reactor scram from 100 pepmwver with equilibrium xenon-135, the
concentration of xenon-135 will be ttren100 percent power equilibrium xenon-135
concentration; and xenon-135 will have added a net reactivity since the scram.

A. less; positive
B. less; negative
C. greater; positive
D. greater; negative

ANSWER: D.
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TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B2662
Given:

e A reactor was operating at 100 percent power foeéks when a scram occurred.
e A reactor startup was performed and criticality wesched 16 hours after the scram.
e Two hours later, the reactor is currently at 3Gcpat power.

If no operator actions occur during the next hoeactor power will because the
xenon-135 concentration is .

A. increase; decreasing
B. increase; increasing
C. decrease; decreasing

D. decrease; increasing

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.12 [2.8/2.3]
QID: B2763 (P2762)

A reactor that had been operating at 100 perceméptor about two months was shut down over a

two-hour period. Following the shutdown, xenon-18b reach a steady-state concentration in
hours.

A. 8to 10

B. 20to 25

C. 40to 50

D. 70to 80

ANSWER: D.
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TOPIC: 292006
KNOWLEDGE: K1.13 [2.6/2.6]
QID: B63

If a reactor that has operated at 100 percent ptawediO days is shut down rapidly, the xenon-135
concentration will....

A. slowly decrease to almost zero in 3 days.
B. increase to a new equilibrium concentration ohe$s.
C. peak in about a half day, and then decreasentosazero in 3 days.

D. decrease directly with reactor power.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.13 [2.6/2.6]
QID: B1463

Which one of the following describes a reason lier direction of change in xenon-135 reactivity
immediately after a reactor shutdown from long-tg@ower operation?

A. The production rate of Xe-135 from I-135 decagnsgicantly decreases.

B. The production rate of Xe-135 directly from f@s significantly decreases.
C. The removal rate of Xe-135 by decay to I-13m#icantly decreases.

D. The removal rate of Xe-135 by neutron absorpsigmificantly decreases.

ANSWER: D.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B56

A reactor has been shut down for two weeks aftemsinths of 100 percent power operation. A
reactor startup is performed and reactor powetaisilized at 10 percent. What control rod
movements are required to maintain power levellstabl0 percent over the next two hours?

A. Rod insertions to compensate for samarium-148dout.

B. Rod withdrawals to compensate for samarium-luiiop.

C. Rod insertions to compensate for xenon-135 hurno

D. Rod withdrawals to compensate for xenon-135coal

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B62

A reactor had been operating at 100 percent pawerdout two weeks when power level was reduced
to 50 percent in one hour. To compensate for angngenon-135 concentration during the next 4
hours, the operator must add...

A. positive reactivity, because the xenon-135 catretion is decreasing.

B. negative reactivity, because the xenon-135 autnagon is decreasing.

C. positive reactivity, because the xenon-135 cotraéon is increasing.

D. negative reactivity, because the xenon-135 aanagon is increasing.

ANSWER: C.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B263

A reactor had been operating at 100 percent pawellf weeks when a scram occurred. The reactor
was made critical 24 hours later, and power levelrrently being maintained low in the intermeeliat
range.

To maintain a constant power level for the nexesaivhours, control rods must be...

A. inserted, because xenon-135 burnout will canseeased neutron flux peaking near the periphery
of the core.

B. maintained at the present position as xenonek3&blishes equilibrium for the current power
level.

C. inserted, because xenon-135 will essentiallp¥oits normal decay curve.

D. withdrawn, because xenon-135 concentrationdgeamsing toward equilibrium.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B363

A reactor is initially shut down with no xenon-1Bbthe core. The reactor is taken critical, and 4
hours later power level is low in the intermediarge. The maintenance department has asked that
power be maintained constant at this level for apipnately 12 hours.

To maintain a constant power level, the controbrawill have to be periodically...

A. withdrawn for the duration of the 12 hours.

B. inserted for the duration of the 12 hours.

C. withdrawn for 4 to 6 hours, and then inserted.

D. inserted for 4 to 6 hours, and then withdrawn.

ANSWER: A.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B461

Four hours after a reactor scram from 100 percewep with equilibrium xenon-135, the reactor has

been taken critical and is currently at 10 perpeanter. To maintain power level at 5 percent during
the next two hours, the operator must add reactivity because the xenon-135 concentration
is

A. positive; increasing

B. positive; decreasing

C. negative; increasing

D. negative; decreasing

ANSWER: A.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B964

Sixteen hours after a reactor scram from 100 pémaner with equilibrium xenon-135, the
concentration of xenon-135 will be...

A. less than 100 percent equilibrium xenon-135, ailichave added a net positive reactivity since
the scram.

B. greater than 100 percent equilibrium xenon-&8&l, will have added a net positive reactivity since
the scram.

C. less than 100 percent equilibrium xenon-135,waitichave added a net negative reactivity since
the scram.

D. greater than 100 percent equilibrium xenon-HE3fl will have added a net negative reactivity
since the scram.

ANSWER: D.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B1164

A reactor was operating at 100 percent power wqthlgrium xenon-135 at the beginning of a fuel
cycle when a reactor scram occurred. If the reasttaken critical 4 hours later, which one of the
following describes the effect of xenon-135 on cointod worth when the reactor becomes critical?

A. Increasing xenon-135 concentration at the pemylof the core is causing periphery control rods
to exhibit increasing worth.

B. Increasing thermal neutron flux at the periph&frthe core is causing periphery control rods to
exhibit increasing worth.

C. Increasing thermal neutron flux at the centethefcore is causing center control rods to exhibit
increasing worth.

D. Decreasing xenon-135 concentration at the cerfitdre core is causing center control rods to
exhibit increasing worth.

ANSWER: B.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B1663

A reactor is initially operating at 50 percent poweéth equilibrium xenon-135. Power is level
increased to 75 percent over a one-hour periodparslibsequent operator actions are taken.
Considering only the reactivity effects of xenorbXhanges, which one of the following describes
reactor power 6 hours after the power change?

A. Greater than 75 percent and decreasing slowly.

B. Greater than 75 percent and increasing slowly.

C. Lower than 75 percent and decreasing slowly.

D. Lower than 75 percent and increasing slowly.

ANSWER: A.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B1762

A reactor is operating at 100 percent power withildzrium xenon-135 at the beginning of a fuel
cycle when a reactor scram occurs. The reactaken critical 4 hours later.

Which one of the following describes the effeckefon-135 on control rod worth when the reactor
becomes critical?

A. High xenon-135 concentration at the peripherthefcore will cause peripheral rods to exhibit
higher worth.

B. High xenon-135 concentration at the peripherthefcore will cause central rods to exhibit higher
worth.

C. High xenon-135 concentration at the center efcibre will cause peripheral rods to exhibit higher
worth.

D. High xenon-135 concentration at the center efdbre will cause central rods to exhibit higher
worth.

ANSWER: C.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B1862 (P361)

A nuclear power plant has been operating at 10€ep¢ipower for two months when a reactor scram

occurs. Shortly after the reactor scram, a reattotup is commenced. Four hours after the scram,
reactor power is at 5 percent. To maintain regotover at 5 percent over the next hour, the operato

must add...

A. positive reactivity, because the xenon-135 catre¢ion is increasing.

B. negative reactivity, because the xenon-135 aunagon is increasing.

C. positive reactivity, because the xenon-135 cotraton is decreasing.

D. negative reactivity, because the xenon-135 aunagon is decreasing.

ANSWER: A.
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TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B2062

A reactor is initially operating at 100 percent mowvith equilibrium xenon-135. Power level is
decreased to 75 percent over a one-hour periogtabdized. No subsequent operator actions are
taken.

Considering only the reactivity effects of xenorbXhanges, which one of the following describes
reactor power 10 hours after the power change?

A. Greater than 75 percent and decreasing slowly.
B. Greater than 75 percent and increasing slowly.
C. Less than 75 percent and decreasing slowly.

D. Less than 75 percent and increasing slowly.

ANSWER: D.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B2263

A reactor is currently operating at 80 percent powenediately after a one-hour power reduction
from steady-state 100 percent power. To maintactor power at 80 percent over the next 3 hours,
the operator must control rods or reactor recirculation flow rate.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: C.
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A reactor is currently operating at 60 percent powenediately after a one-hour power increase from
steady-state 40 percent power. To maintain reaciaer at 60 percent over the next 2 hours, the
operator must control rods or reactor recirculation flow rate.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: B.
TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B3063

A reactor is initially operating at 100 percent mowvith equilibrium xenon-135. Power level is
decreased to 75 percent over a one-hour periogtabdized. No subsequent operator actions are
taken.

Considering only the reactivity effects of xenorbXhanges, which one of the following describes
reactor power 30 hours after the power change?

A. Less than 75 percent and increasing slowly.
B. Less than 75 percent and decreasing slowly.
C. Greater than 75 percent and increasing slowly.
D. Greater than 75 percent and decreasing slowly.

ANSWER: C.
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A nuclear power plant had been operating at 100gmmpower for two months when a reactor scram
occurred. Soon afterward, a reactor startup wefsnpeed. Twelve hours after the scram, the
startup has been paused with reactor power atceiper

To maintain reactor power at 5 percent over the heur, the operator must add
reactivity because the xenon-135 concentrationbeil|

A. positive; increasing
B. negative; increasing
C. positive; decreasing

D. negative; decreasing

ANSWER: D.
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A reactor has been operating at steady-state li@@mtepower for three weeks. The operator slowly
adds negative reactivity over a period of 20 miadtereduce reactor power to 90 percent.

Which one of the following describes reactor poda@minutes after power level reaches 90 percent if
no additional operator action is taken?

A. Greater than 90 percent and increasing slowly.
B. Greater than 90 percent and decreasing slowly.
C. Less than 90 percent and increasing slowly.
D. Less than 90 percent and decreasing slowly.

ANSWER: D.
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Six hours after a reactor scram from steady-st@epkrcent power operation, a reactor is taken
critical and power is immediately stabilized lowtire intermediate range. To maintain the reactor
critical at a constant power level for the nexthdie operator must add reactivity
because the xenon-135 concentration is

A. negative; increasing

B. negative; decreasing

C. positive; increasing

D. positive; decreasing

ANSWER: C.
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A reactor has been shut down for 7 days followingdhths of steady-state 100 percent power
operation. A reactor startup is then performedtaedeactor is taken to 100 percent power over a
12-hour period. After 100 percent power is reachdtht incremental control rod positioning will be
needed to compensate for xenon-135 changes ovaeg@4 hours?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, and then insextis slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, and then withdravds slowly.

ANSWER: A.

-52- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B7431 (P7431)

A nuclear power plant was initially operating agaly-state 100 percent power at the end of a fuel
cycle (EOC) when the plant was shut down for refigel After refueling, the reactor was restarted
and the plant is currently operating at steadyest80 percent power at the beginning of a fuelecycl
(BOC). Assume the average energy released byfisaabn did_not change.

Compared to the equilibrium xenon-135 concentraditth00 percent power just prior to the refueling,
the current equilibrium xenon-135 concentration is...

A. greater, because the higher fission rate at p@@uces xenon-135 at a faster rate.
B. greater, because the lower thermal neutrondttBOC removes xenon-135 at a slower rate.
C. smaller, because the lower fission rate at B@dyces xenon-135 at a slower rate.

D. smaller, because the higher thermal neutrondhlBOC removes xenon-135 at a faster rate.

ANSWER: B.
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A nuclear power plant had been shut down for tweksenear the middle of a fuel cycle when a
reactor startup was commenced. Twelve hours laactor power is 100 percent, where it is being
maintained. Which one of the following is the pairy reason for periodically withdrawing control
rods during the next 36 hours?

A. To offset the buildup of xenon-135.

B. To offset the depletion of the reactor fuel.

C. To maintain an adequate shutdown margin.

D. To maintain reactor heat flux below the critibalt flux.

ANSWER: A.
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With Xe-135 initially at equilibrium, which one ¢iie following power changes produces the greatest
change in equilibrium Xe-135 negative reactivity?

A. 0 percentto 10 percent
B. 30 percent to 40 percent
C. 60 percent to 70 percent
D. 90 percent to 100 percent

ANSWER: A.
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