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TOPIC: 192006
KNOWLEDGE: K1.01 [2.5/2.6]
QID: P58

Fission products that have large microscopic csestions for capture of thermal neutrons are called
A. breeder fuels.

B. burnable poisons.

C. fissionable fuels.

D. reactor poisons.

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.01 [2.5/2.6]
QID: P858  (B1858)

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 themeaitrons.

ANSWER: B.
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A fission product poison can be differentiated fralinother fission products in that a fission produ
poison will...

A. be produced in direct proportion to the fissrate in the core.
B. remain radioactive for thousands of years dfterfinal reactor criticality.
C. depress the power production in some core loeai@nd cause peaking in others.

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

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.01 [2.5/2.6]
QID: P2158

A fission product poison can be differentiated fralinother fission products in that a fission produ
poison...

A. will be radioactive for thousands of years.

B. is produced in a relatively large percentagthefmal fissions.

C. has arelatively high probability of absorbinfission neutron.

D. is formed as a gas and is contained within tie¢ pellets and fuel rods.

ANSWER: C.
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A fission product poison can be differentiated fralirother 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.

TOPIC: 192006
KNOWLEDGE: K1.02 [3.0/1.1]
QID: P658

Xenon-135 is considered a major fission producs@oibecause it has a large...
A. fission cross section.

B. absorption cross section.

C. elastic scatter cross section.

D. inelastic scatter cross section.

ANSWER: B.
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Which one of the following is a characteristic @non-1357?

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

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

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.02 [3.0/1.1]
QID: P2458 (B1658)

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.

-4- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.02 [3.0/1.1]
QID: P2658 (B256)
Compared to other poisons in the core, the twoatitaristics that cause xenon-135 to be a major
reactor poison are its relatively aligmmross 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.

TOPIC: 192006
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P59

Immediately after a reactor trip from sustainechhpgwer operation, xenon-135 concentration in the
reactor will...

A. increase, due to the decay of iodine-135.
B. decrease, because xenon-135 production fromofiisegs stopped.
C. remain the same, because the decay of iodinei@Xenon-135 balance each other out.

D. decrease initially, and then slowly increase tuthe differences in the half-lives of iodine-135
and xenon-135.

ANSWER: A.
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Xenon-135 is produced in a reactor by two primaeghmods. 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.

TOPIC: 192006
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1359 (B458)

A reactor has been operating at full power for s@weeeks. Xenon-135 is being directly produced
as a fission product in approximately rcexd of all fissions.

A. 100
B. 30
C. 3

D. 0.3

ANSWER: D.
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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 froresion

D. Primarily from promethium decay, secondarilynfréission

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1859 (B257)

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.
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One hour after a reactor trip from sustained 100qye power operation, the xenon-135 removal

process consists primarily of...
A. beta decay.

B. gamma decay.

C. neutron capture.

D. gamma capture.

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.04 [2.8/2.8]
QID: P460 (B462)

Reactor power is increased from 50 percent to 86epé in one hour.

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.

What is the most significant
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In a shut down reactor, which decay chain desctibegrimary means of removing xenon-135?
135 B —13
A. B%e - 1¥Cs
n
B. 135Xe - 134xe

C. 13y 5 13T

B+
D. 135Xe - l31|

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.04 [2.8/2.8]
QID: P1059 (B359)

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

B. cesium-135.

C. tellurium-135.

D. lanthanum-135.

ANSWER: B.
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Reactors A and B are operating at steady-statgpé&ff&nt power with equilibrium xenon-135. The
reactors are identical except that reactor A igapey 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®b, 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: 192006
KNOWLEDGE: K1.04 [2.8/2.8]
QID: P2659 (B3358)

A nuclear power plant has been operating at 100epé¢power 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 gquall
D. Not enough information is given to make a corrgaar.

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 equililbnitenon-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 independemivedp

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.05 [3.1/3.1]
QID: P660 (B658)

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

TOPIC: 192006
KNOWLEDGE: K1.05 [3.1/3.1]
QID: P1459 (B259)

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 equiliim xenon-135 condition after the reactor reaches
100 percent power?

A. 70 to 80 hours

B. 40 to 50 hours

C. 81to 10 hours

D. 1to 2 hours

ANSWER: B.
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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 pmwvéve days.

C. Xe-135 is being produced equally by fission k&85 decay.

D. Areactor is currently operating at 100 perqemwer.

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.05 [3.1/3.1]
QID: P2859 (B2760)

Reactors A and B are operating at steady-statgé&@@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.
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A reactor has been operating at 50 percent powamfe week when power is ramped to 100 percent
over a four-hour period. How will the xenon-13%centration respond?

A. Decrease initially, and then build to a new éftum concentration in 8 to 10 hours.
B. Decrease initially, and then build to a new &htum concentration in 40 to 50 hours.
C. Increase steadily to a new equilibrium concéitnan 20 to 30 hours.

D. Increase steadily to a new equilibrium conceitnain 70 to 80 hours.

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P659

A reactor has been operating at a 50 percent pimwv&b hours following a one-hour power reduction
from 100 percent. Which one of the following déses the current xenon-135 concentration?

A. Increasing
B. Decreasing
C. Atequilibrium
D. Oscillating

ANSWER: B.

-14- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P959

A reactor was operating for 42 weeks at a steaalggtower level below 100 percent when a reactor
trip occurred. The reactor was returned to ciidter 12 hours and then ramped to 60 percent powe
in 6 hours.

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

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

D. Unable to determine without knowledge of pregi@awer history

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P1258

A reactor has been operating at 100 percent pawemnke week when power is ramped in 4 hours to 25
percent power. The new equilibrium xenon-135 catre¢ion will be the initial 100
percent equilibrium concentration.

A. the same as

B. about 80 percent of

C. about 50 percent of

D. less than 25 percent of

ANSWER: C.
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A reactor has been operating at a constant 50 pigposver level for 15 hours following a one-hour
power reduction from steady-state 100 percent pow&ihich 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: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P1659

A reactor was operating for 24 weeks at a steaalggtower level below 100 percent when a reactor
trip occurred. The reactor was returned to ctiteder 12 hours, and then ramped to 80 percent
power in 6 hours.

Approximately how much time at steady-state 80 getrpower will be required to reach an
equilibrium xenon-135 concentration?

A. 10 to 20 hours
B. 40 to 50 hours
C. 70 to 80 hours
D. Cannot determine without knowledge of previoawer history

ANSWER: B.
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A reactor was operating at 100 percent power foriweeks when power was decreased to 10 percent
in one hour. Immediately following the power dexge, 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: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2060

A reactor is initially operating at 50 percent afed power with equilibrium xenon-135. Power is
increased to 100 percent over a one-hour perioaage reactor coolant temperature is adjusted to
588°F using manual rod control. Rod control isileManual and no subsequent operator actions are
taken.

Considering only the reactivity effects of xenorbIBanges, which one of the following describes the
average reactor coolant temperature 8 hours &egpawer change is completed?

A. Greater than 588°F and decreasing slowly
B. Greater than 588°F and increasing slowly
C. Less than 588°F and decreasing slowly
D. Less than 588°F and increasing slowly

ANSWER: A.
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A reactor had been operating at 100 percent posvenio 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: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2160

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. 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.

-18- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2359 (B2660)

Which one of the following explains why xenon-13&itlations 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 distributend 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: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2360 (B2361)

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.
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A reactor is initially operating at 100 percent mowvith equilibrium xenon-135. Power is decreased
to 50 percent over a one-hour period and averaggaecoolant temperature is adjusted to 572°F
using manual rod control. Rod control is left imiuial and no subsequent operator actions are taken.

Considering only the reactivity effects of xenorbIBanges, which one of the following describes the
average reactor coolant temperature 10 hourstagsower change is completed?

A. Less than 572°F and increasing slowly.
B. Less than 572°F and decreasing slowly.
C. Greater than 572°F and increasing slowly.

D. Greater than 572°F and decreasing slowly.

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2760

A reactor is initially operating at 80 percent powsgth equilibrium xenon-135. Power is increased
to 100 percent over a two-hour period and averagetor coolant temperature is adjusted to 585°F
using manual rod control. Rod control is left imiuial and no subsequent operator actions are taken.

Considering only the reactivity effects of xenorbIBanges, which one of the following describes the
average reactor coolant temperature 24 hourstagrower change is completed?

A. Less than 585°F and decreasing slowly.
B. Less than 585°F and increasing slowly.
C. Greater than 585°F and decreasing slowly.
D. Greater than 585°F and increasing slowly.

ANSWER: A.
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A reactor is initially operating at 100 percent mowvith equilibrium xenon-135. Power is decreased
to 40 percent over a two-hour period and averagetoe coolant temperature is adjusted to 562°F
using manual rod control. Rod control is left imiuial and no subsequent operator actions are taken.

Considering only the reactivity effects of xenorbIBanges, which one of the following describes the
status of the average reactor coolant temperatigdours after the power change is completed?

A. Greater than 562°F and decreasing slowly.
B. Greater than 562°F and increasing slowly.
C. Less than 562°F and decreasing slowly.

D. Less than 562°F and increasing slowly.

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.07 [3.4/3.4]
QID: P260 (B459)

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 trip at the same time, xenoB-13
negative reactivity will peak first in reactor ___; 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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Two identical reactors have been operating at ateohpower level for one week. Reactor A is at
100 percent power and reactor B is at 50 percenepo If both reactors trip 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: 192006

KNOWLEDGE: K1.07 [3.4/3.4]

QID: P1358 (B1361)

A reactor has been operating at 75 percent powewfmmonths. A manual reactor trip is required
for atest. The trip will be followed immediatddy a reactor startup with criticality scheduled to
occur 12 hours after the trip.

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 trip; and if arélity
is rescheduled for hours after the trip.

A. 100 percent; 8

B. 100 percent; 16

C. 50 percent; 8

D. 50 percent; 16

ANSWER: D.
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The amount of negative reactivity associated wihkoxenon-135 is smallest after a reactor trip 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.

TOPIC: 192006
KNOWLEDGE: K1.07 [3.4/3.4]
QID: P1660

The amount of negative reactivity associated wehkpxenon-135 is greatest after a reactor trip 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: D.
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A reactor has been operating at 80 percent powdwfmmonths. A manual reactor trip is required
for atest. The trip will be followed by a reacstartup with criticality scheduled to occur 24 rou
after the trip.

The greatest assurance that xenon-135 reactivityp@rmit criticality during the reactor startuplivi
exist if the reactor is operated at pdared8 hours prior to the trip; and if criticalits
rescheduled for hours after the trip.

A. 60 percent; 18

B. 60 percent; 30

C. 100 percent; 18

D. 100 percent; 30

ANSWER: B.
TOPIC: 192006
KNOWLEDGE: K1.07 [3.4/3.4]
QID: P6031

A reactor trip occurred one hour ago following savenonths of operation at 100 percent power.
Reactor coolant temperature is being maintainé&®b@tF and the source range count rate is currently
400 cps. If no additional operator action is takew will the source range count rate respondnduri
the next 24 hours? (Assume a constant sourceamefliix.)

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 tlmerease.

D. The count rate will initially increase and théecrease.

ANSWER: C.
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Slow changes in axial power distribution in a reatihat has operated at a steady-state powerftmvel
a long time can be caused by xenon-135...

A. peaking.
B. override.
C. burnup.
D. oscillations.

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P261

Xenon-135 oscillations that tend to dampen thenesebwer time are oscillations.

A. converging
B. diverging
C. diffusing
D. equalizing

ANSWER: A.
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Which one of the following occurrences can causetoe power production to fluctuate between the
top and bottom of the core when steam demand istaot?

A. Steam generator level transients
B. lodine-135 spiking
C. Xenon-135 oscillations

D. Inadvertent boron dilution

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P463

A reactor has been operating at 100 percent pawesefveral weeks with a symmetrical axial power
distribution peaked at the core midplane. Regmbaver is reduced to 50 percent using boration to
control reactor coolant temperature while maintagrgontrol rods fully withdrawn.

During the power reduction, the axial power disttibn will...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. peak at the top and the bottom of the core.

D. remain symmetrical and peaked at the core midpla

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P563

A reactor was initially operating at 100 percenvpo at the beginning of core life with equilibrium
xenon-135. Then, reactor power was reduced tcebfept over a two-hour period.

The following information is given:

Prior to After
Power Change Power Change
Reactor power: 100 percent 50 percent
Reactor coolant
boron concentration: 740 ppm 820 ppm
Control rod position: Fully withdrawn Fully withdnan

What is the effect on power distribution in theecduring the first 4 hours following the power
reduction?

A. Power production in the top of the core incrsastative to the bottom of the core.
B. Power production in the top of the core decreaskative to the bottom of the core.
C. There is no relative change in power distribufiothe core.
D. Itis impossible to determine without additiomabrmation.

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P761

When a reactor experiences xenon-135 oscillatitiesmost significant shifts in power generation
occur between the of the core.

A. top and bottom
B. adjacent quadrants
C. center and periphery

D. opposite quadrants

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P763

A reactor has been operating at 80 percent powesefeeral weeks with power production equally
distributed axially above and below the core midpla Reactor power is increased to 100 percent
using boron dilution to control reactor coolant pErature while maintaining control rods fully
withdrawn.

During the power increase, axial power distributah...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. remain evenly distributed above and below thre aaidplane.

D. peak at the top and the bottom of the core.

ANSWER: B.

-28- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P961

Which one of the following will cause reactor povpeoduction to fluctuate slowly between the top
and bottom of the core with steady-state steam ddfha

A. Feedwater variations

B. Dropped center control rod
C. Xenon-135 oscillations

D. Samarium-149 oscillations

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P1160

Xenon-135 oscillations take about htget from maximum xenon-135 negative
reactivity to minimum xenon-135 negative reactivity

A. 40to 50
B. 24to 28
C. 12t0 14
D. 6to7

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P2764

A reactor was initially operating at 80 percent powear the beginning of a fuel cycle with
equilibrium xenon-135. Then, reactor power wasaased to 100 percent over a 2 hour period.

The following information is provided:

Prior to After
Power Change Power Change
Reactor power: 80 percent 100 percent
Reactor coolant
boron concentration: 780 ppm 760 ppm
Control rod position: Fully Withdrawn Fully Withdnan

What is the effect on power distribution in theecduring the first 4 hours following the power
increase?

A. Power production in the top of the core incrsastative to the bottom of the core.
B. Power production in the top of the core decreaskative to the bottom of the core.
C. There is no relative change in power distribufiothe core.
D. Itis impossible to determine without additiomabrmation.

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P3060 (B3061)

A reactor has been operating at 100 percent pawearfe month following a refueling outage with
axial neutron flux distribution peaked in the battbalf of the core. An inadvertent reactor trip
occurs. The reactor is restarted, with criticatitbgurring 6 hours after the trip. Reactor powger i
increased to 60 percent over the next 4 hourstardgtabilized.

During the one-hour period immediately after pole®el is stabilized at 60 percent, the core axial
neutron flux peak will be located inc¢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.
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TOPIC: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P353 (B355)

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

During this slow power increase, most of the pesitieactivity 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: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P1263

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 % petiod.

When power reaches 50 percent, the magnitude @fix&B5 negative reactivity will be...
A. increasing toward a peak value.

B. increasing toward an equilibrium value.

C. decreasing toward an equilibrium value.

D. decreasing toward an upturn.

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P1661

A reactor has been shut down for 5 days to perfoaimtenance. A reactor startup is performed, and
power is ramped to 75 percent over a 16-hour period

When power reaches 75 percent, the concentratizarain-135 will be...
A. decreasing toward an upturn.

B. increasing toward a peak value.

C. decreasing toward an equilibrium value.

D. increasing toward an equilibrium value.

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P5631 (B5631)

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 tawrIperiod.

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: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P6931

A nuclear power plant was operating at 100 perpewnter for 3 months near the beginning of a fuel
cycle when a reactor trip occurred. Eighteen htates, the reactor is critical at the point of exdd
heat with normal operating reactor coolant tempeeaand pressure. 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.

TOPIC: 192006
KNOWLEDGE: K1.10 [3.1/3.2]
QID: P128

A reactor startup is being performed 5 hours aftezactor trip from 100 percent power with
equilibrium xenon-135. The reactor is currentlyL@tpercent power, and is being returned to 100
percent power at 2.0 percent per minute instedaldeohormal rate of 0.5 percent per minute.

At the faster rate of power increase, the minimuno@ant of xenon-135 will occur than
normal; and the amount of equilibrium xenon-133@Q percent power will be

A. sooner; the same
B. sooner; smaller
C. later; the same
D. later; smaller

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.10 [3.1/3.2]
QID: P1062

A reactor was operating at 100 percent power fwe8ks when a reactor trip occurred. The reactor
was critical 6 hours later and power was increaseddO percent over the next 6 hours.

What was the status of xenon-135 concentration wlogrer reached 100 percent?
A. Increasing toward an equilibrium value.

B. Burning out faster than it is being produced.

C. Increasing toward a peak value.

D. At equilibrium.

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.10 [3.1/3.2]
QID: P1262

Xenon-135 poisoning in a reactor is most likelyptevent a reactor startup following a reactor
shutdown from power at the co life.

A. high; beginning
B. low; beginning
C. high; end
D. low; end

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.10 [3.1/3.2]
QID: P4631

A reactor startup is in progress 5 hours afteraato trip from 100 percent power with equilibrium
xenon-135. The reactor is currently at 10 perpemter, and is being returned to 100 percent power
at 0.25 percent per minute instead of the norntalaf0.5 percent per minute.

At the slower rate of power increase, the maximumowant of xenon-135 will occur than
normal; and the amount of equilibrium xenon-13%@Q percent power will be

A. sooner; the same
B. sooner; smaller
C. later; the same

D. later; smaller

ANSWER: C.

TOPIC: 192006

KNOWLEDGE: K1.11 [3.1/3.1]

QID: P63

A reactor was operating at 100 percent power forweeks when power was quickly reduced to 50
percent. Core xenon-135 will reach a new equiliforiconcentration in hours.
A. 8to 10

B. 20to 25

C. 40to 50

D. 70to 80

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P263

A reactor that has been operating at 100 percemépfor two weeks is reduced in power to 50
percent. What happens to the xenon-135 concenriratithe core?

A. There will be no change, because iodine-135 eotration is constant.
B. Xenon-135 concentration will initially build upnd then decrease to a new equilibrium value.
C. Xenon-135 concentration will initially decreaaed then build up to a new equilibrium value.

D. Xenon-135 concentration will steadily decreasa hew equilibrium value.

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P1860 (B2259)

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 xenbnrdiBoactive 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: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P2261 (B2761)

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.

TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P2762 (B2763)

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: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P2961 (B2960)

A reactor has been operating at 30 percent powdéiifee hours 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. Increasing toward equilibrium.

C. Decreasing toward an upturn.

D. Decreasing toward equilibrium.

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P3261

A nuclear power plant is initially operating atadg-state 100 percent power in the middle of a fuel
cycle. The operators decrease main generatomwbdd adding boric acid to the reactor coolant
system over a period of 30 minutes. At the enthisftime period, reactor power is 70 percent and
average reactor coolant temperature is 575°F. c@Xltrol rods remain fully withdrawn and in manual
control.

Considering only the reactivity effects of xenorbIBanges, which one of the following describes the
status of the average reactor coolant temperatureiButes after the power change is completed?

A. 575°F and stable.

B. Less than 575°F and increasing.
C. Less than 575°F and decreasing.
D. Less than 575°F and stable.

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P3362 (B2559)

A reactor has been operating at 70 percent pow&Udours 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. Decreasing toward equilibrium.

D. At equilibrium.

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P360

A reactor had operated at 100 percent power fagragdays when a reactor trip occurred. If the

reactor had operated at 50 percent power pridradrip, the xenon-135 concentration would peak
; and the peak xenon-135 concentratiadnae

A. earlier; the same

B. at the same time; the same

C. earlier; less negative

D. at the same time; less negative

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P663

Following a reactor trip, negative reactivity froanon-135 initially increases due to...
A. xenon-135 production from the decay of iodiné13

B. xenon-135 production from the spontaneous fissicuranium-235.

C. the reduction of xenon-135 removal by decay.

D. the reduction of xenon-135 removal by recombamat

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P863 (B2262)

Twenty-four hours after a reactor trip from 100qgwet power with equilibrium xenon-135, the
xenon-135 concentration will be approximately...

A. the same as the concentration at the time ofrih@nd decreasing.
B. the same as the concentration at the time dfrifh@nd increasing.
C. 50 percent lower than the concentration atithe of the trip and decreasing.
D. 50 percent higher than the concentration atithe of the trip and increasing.

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
KNOWLEDGE: K1.13 [2.9/3.0]
QID: P963

A reactor had been operating at 100 percent poweselveral days when it was shut down over a
two-hour period for maintenance. How will the xanlB85 concentration change after the shutdown?

A. Peakin 2 to 4 hours and then decay to nearipeaibout 1 day.
B. Peakin 2 to 4 hours and then decay to nearine3do 4 days.
C. Peak in 6 to 10 hours and then decay to nearizexbout 1 day.

D. Peakin 6 to 10 hours and then decay to nearine3 to 4 days.

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P1063 (B2159)

A reactor had operated at 100 percent power feetiweeks when a reactor trip occurred. Which one
of the following describes the concentration ofo®135 in the core 24 hours after the trip?

A. At least twice the concentration at the timeha trip and decreasing.

B. Less than one-half the concentration at the tifrtee trip and decreasing.
C. Ator approaching a peak concentration.

D. Approximately the same as the concentratioheatitne of the trip.

ANSWER: D.

-42- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P2262 (B2461)
Fourteen hours after a reactor trip from 100 pdrpewer with equilibrium xenon-135, the
concentration of xenon-135 will be ttreen100 percent power equilibrium xenon-135
concentration; and xenon-135 will have added a net reactivity since the trip.

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

D. greater; negative

ANSWER: D.
TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P2363

How does the amount of xenon-135 change immedi&#twing a reactor trip from 100 percent
power with equilibrium xenon-135?

A. Decreases, due to xenon-135 removal by decay.

B. Decreases, due to the reduction in xenon-138ymtton directly from fission.

C. Increases, due to xenon-135 production frond#eay of iodine-135.

D. Increases, due to xenon-135 production fromsg@taneous fission of uranium.

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P2662
Given:

e A reactor was operating at 100 percent power fomsieks when a reactor trip occurred.
e A reactor startup was performed, and criticalitysweached 16 hours after the trip.
e Two hours later, the reactor is currently at 3Gcpat power with control rods in Manual.

If no operator actions are taken over the next hewgrage reactor coolant temperature will
because xenon-135 concentration is

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

D. decrease; increasing

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.12 [3.1/3.1]
QID: P2862

A reactor was operating at 100 percent power fmoaths when a reactor trip occurred. Four hours
later, the reactor is critical and stable at 1@eet power.

Which one of the following operator actions is regd to maintain reactor coolant temperature stable
over the next 18 hours?

A. Add positive reactivity during the entire period

B. Add negative reactivity during the entire period

C. Add positive reactivity at first, and then nagatreactivity.
D. Add negative reactivity at first, and then positreactivity.

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.13 [2.9/3.0]
QID: P562

After a reactor shutdown from equilibrium xenon-X@mditions, the peak xenon-135 negative
reactivity is the pre-shutdown poweellev

A. independent of
B. directly proportional to
C. inversely proportional to

D. dependent on, but not directly proportional to

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.13 [2.9/3.0]
QID: P1760

A reactor was shut down following three months pém@tion at full power. The shutdown occurred
over a three-hour period with a constant rate efggadecrease.

Which one of the following describes the reactiatided by xenon-135 during the shutdown?
A. Xenon-135 buildup added negative reactivity.

B. Xenon-135 buildup added positive reactivity.

C. Xenon-135 burnout added negative reactivity.

D. Xenon-135 burnout added positive reactivity.

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P262

Four hours after a reactor trip from 100 percemtgraoperation with equilibrium xenon-135, a reactor
is taken critical and power is immediately stal@itiZor critical data. To maintain a constant react
power, the operator must add reactieitause xenon-135 concentration is

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

D. negative; decreasing

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P361 (B1862)

A nuclear power plant has been operating at 10€epéipower for two months when a reactor trip
occurs. Shortly after the reactor trip, a reastartup is commenced. Four hours after the trip,
reactor power is at 5 percent. To maintain regobever at 5 percent over the next hour, the operato
must add...

A. positive reactivity, because the xenon-135 catredion is increasing.

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

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

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

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P561 (B562)

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.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P1462

A reactor has been operating at 100 percent paavewb weeks. Power is then decreased over a
one- hour period to 10 percent.

Assuming manual rod control, which one of the foilag operator actions is required to maintain a
constant reactor coolant temperature at 10 pepmemér during the next 24 hours?

A. Add negative reactivity during the entire period
B. Add positive reactivity during the entire period
C. Add positive reactivity at first, and then negatreactivity
D. Add negative reactivity at first, and then pogitreactivity

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P1762 (B1763)

A reactor had been operating for two months atgd€X@ent power when a trip occurred. Fifteen
hours later, during a reactor startup, the reawasrachieved criticality and reactor power is qutfye
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 rthad, to the decay of Xe-135.
B. Power increases toward the point of adding lthed,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: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2260 (B2861)

A reactor is initially shut down with no xenon-1B6the core. Over the next 4 hours, the reactor is
made critical and power level is increased tol@¢mar The shift supervisor has directed that power
level and reactor coolant temperature be maintateedtant 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.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2561

A reactor is initially shut down with no xenon tmetcore. Over the next 4 hours, the reactor issmad
critical and power level is increased to 25 perceiihe shift supervisor has directed that poweellev
and reactor coolant temperature be maintained aohkir 12 hours.

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

A. withdrawn periodically for the duration of th@ hours.

B. inserted periodically for the duration of theH@urs.

C. withdrawn periodically for 4 to 6 hours, andnthieserted periodically.

D. inserted periodically for 4 to 6 hours, and thethdrawn periodically.

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2863

A reactor is operating at 100 percent power immtetidollowing a one-hour power increase from
steady-state 70 percent power. To keep reactdamosystem temperature stable over the next two
hours, the operator must control rods or reactor coolant boron
concentration.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2963

A reactor is operating at 60 percent power immetjaifter a one-hour power increase from
steady-state 40 percent power. To keep reactdambemperature stable over the next two hours,
the operator must control rods or reactor coolant boron concentration.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: A.
TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P3063

A nuclear power plant was initially operating aDlfercent power with equilibrium xenon-135.
Then, power was decreased to 75 percent over Aaumneperiod. The operator is currently adjusting
control rod position as necessary to maintain ayeraactor coolant temperature constant.

What will the control rod position and directiortie@nd be 30 hours after power reached 75 percent?
A. Above the initial 75 percent power position anserting slowly.

B. Above the initial 75 percent power position amthdrawing slowly.

C. Below the initial 75 percent power position amskrting slowly.

D. Below the initial 75 percent power position amthdrawing slowly.

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P3563 (B3563)

A nuclear power plant had been operating at 100gm¢power for two months when a reactor trip
occurred. Soon afterward, a reactor startup wesipeed. Twelve hours after the trip, the startup
has been paused with reactor power at 5 percent.

To maintain reactor power and reactor coolant teatpees stable over the next hour, the operator
must add reactivity because the xenéredBcentration will be

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

D. negative; decreasing

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P3863

A nuclear power plant is initially operating atatg-state 100 percent reactor power in the mididée o
fuel cycle. The operators then decrease main gerdoad to 90 percent over a one-hour period
while adding boric acid to the reactor coolantegst After the required amount of boric acid is
added, reactor power is 90 percent and averag®reaolant temperature is 582°F. All control rods
remain fully withdrawn and in manual control.

If no other operator actions are taken, which drthefollowing describes the average reactor auola
temperature after an additional hour?

A. Higher than 582°F and increasing slowly.
B. Higher than 582°F and decreasing slowly.
C. Lower than 582°F and increasing slowly.
D. Lower than 582°F and decreasing slowly.

ANSWER: D.
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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.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P7431 (B7431)

A nuclear power plant was initially operating agady-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 byfesaabn 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@duces xenon-135 at a faster rate.
B. greater, because the lower thermal neutrondtlBOC removes xenon-135 at a slower rate.
C. smaller, because the lower fission rate at B@@yces xenon-135 at a slower rate.
D. smaller, because the higher thermal neutrondbBOC removes xenon-135 at a faster rate.

ANSWER: B.

-52- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P7657 (B7657)

With Xe-135 initially at equilibrium, which one diie following power changes produces the greatest
change in equilibrium Xe-135 negative reactivity?

A. 0 percent to 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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