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February 2016
TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B45

The term “neutron generation time” is defined as the average time between...

A. neutron absorption and the resulting fission.

B. the production of a delayed neutron and subsequent neutron thermalization.

C. neutron absorption producing a fission and absorption or leakage of resultant neutrons.

D. neutron thermalization and subsequent neutron absorption.

ANSWER: C.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B174

Which one of the following is the definition of the term prompt neutron?
A. A high-energy neutron emitted from a neutron precursor, immediately after the fission process.

B. A neutron with an energy level greater than 0.1 MeV, emitted in less than 1.0 x 10 seconds
following a nuclear fission.

C. A neutron emitted in less than 1.0 x 104 seconds following a nuclear fission.
D. A neutron emitted as a result of a gamma-neutron or alpha-neutron reaction.

ANSWER: C.
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Delayed neutrons are neutrons that...

A. have reached thermal equilibrium with the surrounding medium.

B. are expelled within 1.0 x 10" seconds of the fission event.

C. are expelled with the lowest average kinetic energy of all fission neutrons.

D. are responsible for the majority of U-235 fissions.

ANSWER: C.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B1146 (P1945)

Which one of the following types of neutrons has an average neutron generation lifetime of 12.5
seconds?

A. Prompt
B. Delayed
C. Fast

D. Thermal

ANSWER: B.
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A neutron that is expelled 1.0 x 107 seconds after the associated fission event is a
neutron.

A. thermal
B. delayed
C. prompt
D. capture

ANSWER: B.

TOPIC: 292001

KNOWLEDGE: K1.02 [3.0/3.1]

QID: B1545 (P1145)

Which one of the following is a characteristic of a prompt neutron?
A. Expelled with an average kinetic energy of 0.5 MeV.

B. Usually emitted by the excited nucleus of a fission product.

C. Accounts for more than 99 percent of fission neutrons.

D. Released an average of 13 seconds after the fission event.

ANSWER: C.
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Delayed neutrons are fission neutrons that...

A. are released at the instant of fission.

B. are responsible for the majority of U-235 fissions.

C. have reached thermal equilibrium with the surrounding medium.

D. are expelled at a lower average kinetic energy than most other fission neutrons.

ANSWER: D.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B1945 (P845)

Delayed neutrons are neutrons that...

A. have reached thermal equilibrium with the surrounding medium.

B. are expelled within 1.0 x 10" seconds of the fission event.

C. are produced from the radioactive decay of certain fission fragments.
D. are responsible for the majority of U-235 fissions.

ANSWER: C.
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In a comparison between a delayed neutron and a prompt neutron produced from the same fission
event, the prompt neutron is more likely to... (Assume that both neutrons remain in the core.)

A. require a greater number of collisions to become a thermal neutron.
B. be captured by U-238 at a resonance energy peak between 1 eV and 1000 eV.
C. be expelled with a lower kinetic energy.

D. cause thermal fission of a U-235 nucleus.

ANSWER: A.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B2145 (P2145)

In a comparison between a delayed neutron and a prompt neutron produced from the same fission
event, the prompt neutron is more likely to... (Assume that both neutrons remain in the core.)

A. cause fast fission of a U-238 nucleus.

B. be captured by a U-238 nucleus at a resonance energy between 1 eV and 1000 eV.
C. be captured by a Xe-135 nucleus.

D. cause thermal fission of a U-235 nucleus.

ANSWER: A.
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In a comparison between a delayed neutron and a prompt neutron produced from the same fission
event, the delayed neutron is more likely to... (Assume that each neutron remains in the core unless
otherwise stated.)

A. cause fission of a U-238 nucleus.

B. travel to an adjacent fuel assembly.

C. be absorbed in a B-10 nucleus.

D. leak out of the core.

ANSWER: C.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B2345 (P2345)

A neutron that is released 1.0 x 10%° seconds after the associated fission event is classified as a
fission neutron.

A. delayed
B. prompt
C. thermal
D. spontaneous

ANSWER: A.
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In a comparison between a delayed neutron and a prompt neutron produced from the same fission
event, the prompt neutron is more likely to...

A. be captured by a Xe-135 nucleus.
B. cause thermal fission of a U-235 nucleus.
C. leak out of the core while slowing down.

D. be captured by a U-238 nucleus at a resonance energy.

ANSWER: C.
TOPIC: 292001

KNOWLEDGE: K1.02 [3.0/3.1]
QID: B2645 (P2645)

In a comparison between a delayed neutron and a prompt neutron produced from the same fission
event, the delayed neutron is more likely to...

A. leak out of the core.

B. cause fission of a U-238 nucleus.
C. become a thermal neutron.

D. cause fission of a Pu-240 nucleus.

ANSWER: C.
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Which one of the following types of neutrons in a reactor is more likely to cause fission of a U-238
nucleus in the reactor fuel? (Assume that each type of neutron remains in the reactor core until it
interacts with a U-238 nucleus.)

A. Thermal neutron

B. Prompt fission neutron beginning to slow down

C. Delayed fission neutron beginning to slow down

D. Fission neutron at a U-238 resonance energy

ANSWER: B.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B3145 (P2845)

During a brief time interval in a typical reactor operating steady-state near the beginning of a fuel
cycle, 1.0 x 10° delayed neutrons were emitted.

Approximately how many prompt neutrons were emitted during this same time interval?
A. 1.5x10°
B. 6.5x 10°
C. 1.5x107
D. 6.5x 108

ANSWER: A.
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In a comparison between a prompt neutron and a delayed neutron produced from the same fission

event, the delayed neutron requires collisions in the moderator to become thermal; and is
likely to cause fission of a U-238 nucleus. (Ignore the effects of neutron leakage.)

A. more; more

B. more; less

C. fewer; more

D. fewer; less

ANSWER: D.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B3545 (P3545)

During a brief time interval in a typical reactor operating steady-state at the beginning of a fuel cycle,
1.0 x 10° delayed neutrons were emitted.

Approximately how many prompt neutrons were emitted in the reactor during this same time interval?
A. 1.5x10°
B. 6.5x 10°
C. 1.5x107
D. 6.5x 108

ANSWER: C.
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A neutron that appears 1.0 x 107 seconds after the associated fission event is classified as a
fission neutron.

A. delayed
B. prompt
C. thermal

D. spontaneous

ANSWER: B.

TOPIC: 292001
KNOWLEDGE: K1.02 [3.0/3.1]
QID: B4923 (P4923)

During a brief time interval in a typical reactor operating steady-state near the beginning of a fuel
cycle, 4.25 x 10° delayed neutrons were produced.

Approximately how many prompt neutrons were produced in the reactor during this same time
interval?

A. 1.5x 106
B. 6.5x 10°
C. 1.5x 10’
D. 6.5x 10’

ANSWER: D.
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Which one of the following is the process that produces the majority of delayed neutrons in an
operating nuclear plant reactor?

A. A thermal neutron is absorbed by a fuel nucleus. After a period of time, the nucleus fissions and
releases a delayed neutron.

B. A thermal neutron is absorbed by a fuel nucleus. The fuel nucleus fissions. During the decay
process of the fission products, a delayed neutron is emitted.

C. A fast neutron is absorbed by a fuel nucleus. After a period of time, the nucleus fissions and
releases a delayed neutron.

D. A fast neutron is absorbed by a fuel nucleus. The fuel nucleus fissions. During the decay
process of the fission products, a delayed neutron is emitted.

ANSWER: B.

TOPIC: 292001

KNOWLEDGE: K1.02 [3.0/3.1]

QID: B7523 (P7523)

During a brief time interval in a typical reactor operating steady-state near the beginning of a fuel
cycle, 4.25 x 10'° prompt neutrons were produced.

Approximately how many delayed neutrons were produced in the reactor during this same time
interval?

A

B.

C.

D.

2.8 x 108
6.5 x 108
2.8x10°

6.5 x 10°

ANSWER: A.
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Which one of the following is the process that produces the majority of prompt neutrons in an
operating nuclear plant reactor?

A. A thermal neutron is absorbed by a fuel nucleus. Almost immediately, the nucleus fissions and
emits one or more prompt neutrons.

B. A thermal neutron is absorbed by a fuel nucleus. Almost immediately, the fuel nucleus fissions
and produces fission products. During the decay of the fission products, one or more prompt
neutrons are emitted.

C. A fast neutron is absorbed by a fuel nucleus. Almost immediately, the nucleus fissions and emits
one or more prompt neutrons.

D. A fast neutron is absorbed by a fuel nucleus. Almost immediately, the fuel nucleus fissions and
produces fission products. During the decay of the fission products, one or more prompt neutrons
are emitted.

ANSWER: A.

TOPIC: 292001
KNOWLEDGE: K1.03 [2.7/2.7]
QID: B345

A neutron that possesses the same kinetic energy as its surroundings is called a/an
neutron.

A. slow

B. intermediate
C. resonance
D. thermal

ANSWER: D.
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A neutron is "thermal” when...

A. its kinetic energy is in the 1 eV to 1,000 eV energy range.
B. itis in energy equilibrium with the moderating medium.
C. itisreleased from the fission of a U-235 atom.

D. its cross-section for absorption in the fuel undergoes a sudden decrease.

ANSWER: B.

TOPIC: 292001
KNOWLEDGE: K1.03 [2.7/2.7]
QID: B645

The kinetic energy of thermal neutrons in a reactor operating at full power is...
A. lessthan 0.1 eV.

B. between 1and 10eV.

C. between 100 and 1,000 eV.

D. greater than 1 MeV.

ANSWER: A.
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Which one of the following describes the energy level of a thermal neutron in a reactor operating at
full power?

A. The kinetic energy of the neutron has decreased until it is in equilibrium with its surroundings.

B. The potential energy of the neutron has decreased to nearly zero as the neutron approaches
equilibrium with its surroundings.

C. The kinetic energy of the neutron has decreased sufficiently to allow the neutron to be resonantly
absorbed by U-238.

D. The potential energy of the neutron has decreased to a level that will allow the neutron to be
absorbed by U-235.

ANSWER: A.

TOPIC: 292001
KNOWLEDGE: K1.03 [2.7/2.7]
QID: B945

Regarding a thermal neutron, the word "thermal” indicates that the neutron...
A. was expelled greater than 104 seconds after the fission event.

B. is a product of a thermal fission reaction.

C. was released by the decay of fission fragments.

D. is at the same energy level as the surrounding atoms.

ANSWER: D.
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A thermal neutron exists at an energy the epithermal range; and its cross section for
absorption in U-235 as the neutron energy decreases.

A. above; decreases
B. above; increases
C. below; decreases

D. below; increases

ANSWER: D.

TOPIC: 292001
KNOWLEDGE: K1.04 [3.2/3.2]
QID: B246

A fission neutron will typically lose the most energy when it interacts with a/an...
A. hydrogen atom in a water molecule.

B. oxygen atom in a water molecule.

C. helium atom in the fuel pin fill gas.

D. zirconium atom in the fuel clad.

ANSWER: A.
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Which one of the following conditions will increase the amount of neutron moderation in a reactor
operating at 50 percent power?

A. Increasing moderator temperature
B. Reducing feedwater inlet temperature
C. Reducing reactor vessel pressure

D. Reducing reactor recirculation system flow rate

ANSWER: B.

TOPIC: 292001
KNOWLEDGE: K1.04 [3.2/3.2]
QID: B446

Neutron moderation describes...

A. adecrease in the core neutron population from thermal neutron absorption.

B. an increase in the neutron multiplication factor due to a reduction in neutron poisons.
C. the loss of fission neutrons from the core by leakage.

D. the reduction of neutron energy due to scattering reactions.

ANSWER: D.

-16- Neutrons



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292001
KNOWLEDGE: K1.04 [3.2/3.2]
QID: B745

During moderation of a fission neutron, the neutron is most susceptible to resonance absorption when
itis a/an neutron.

A. slow

B. fast

C. epithermal
D. thermal

ANSWER: C.

TOPIC: 292001
KNOWLEDGE: K1.04 [3.2/3.2]
QID: B1646

Which one of the following will decrease the ability of the coolant to moderate neutrons in a reactor
operating at saturated conditions?

A. Decreasing coolant temperature.

B. Decreasing feedwater inlet temperature.

C. Decreasing reactor vessel pressure.

D. Increasing reactor recirculation system flow rate.

ANSWER: C.
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A fast neutron will lose the greatest amount of energy during a scattering reaction in the moderator if it
interacts with...

A. an oxygen nucleus.
B. ahydrogen nucleus.
C. adeuterium nucleus.

D. an electron orbiting a nucleus.

ANSWER: B.
TOPIC: 292001
KNOWLEDGE: K1.04 [3.2/3.2]
QID: B6623

Which one of the following accounts for the majority of energy transfer from a fission neutron while
slowing down in a moderator?

A. Collisions with the nuclei in the moderator.

B. Collisions with the electrons in the moderator.

C. Interactions with the electric fields of the nuclei in the moderator.
D. Interactions with the electric fields of the electrons in the moderator.

ANSWER: A.
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The best neutron moderator is and is composed of atoms.
A. dense; large
B. not dense; large
C. dense; small
D. not dense; small
ANSWER: C.
TOPIC: 292001
KNOWLEDGE: K1.05 [2.4/2.6]
QID: B1046
The ideal moderator has a macroscopic absorption cross section for thermal neutrons and
a average logarithmic energy decrement.
A. large; small

B. large; large
C. small; small
D. small; large

ANSWER: D.
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KNOWLEDGE: K1.05 [2.4/2.6]
QID: B5323

The ideal neutron moderator has a

neutrons and a density.

A. small; low
B. small; high
C. large; low
D. large; high

ANSWER: D.
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KNOWLEDGE: K1.07 [3.5/3.5]
K1.08 [2.7/2.8]

QID: B186 (P44)

A reactor is initially subcritical with the effective multiplication factoef¢Kequal to 0.998. After a
brief withdrawal of control rods, é equals 1.002. The reactor is currently...

A. prompt critical.
B. supercritical.

C. exactly critical.

D. subcritical.

ANSWER: B.

TOPIC: 292002
KNOWLEDGE: K1.07 [3.5/3.5]
QID: B247 (P445)

Which one of the following conditions describes a reactor that is exactly critical?
A. Ket =0; AK/IK =0
B. Keit =0; KIK=1
C. Kef =1; KIK=0
D. Kest =1; KIK=1

ANSWER: C.
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A reactor startup is in progress. Which one of the following statements describes the reactor response
to control rod withdrawal when taking the reactor critical?

A. The nuclear instrumentation will take longer to stabilize at each new subcritical power level.

B. The reactor will be critical when the period and power level remain constant, with no further rod
withdrawal.

C. Each complete control rod withdrawal will result in the same amount of change in subcritical
power level.

D. Each control rod withdrawal results in an initial negative period followed by a strong positive
period.

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B130

Which one of the following statements describes subcritical multiplication during a reactor startup?

A. Subcritical multiplication is the process of using source neutrons to maintain an equilibrium
neutron population whengis less than 1.

B. As Keff approaches unity, a smaller change in neutron level occurs for a given charge in K

C. The equilibrium subcritical neutron level is dependent on the source strength and the time between
successive reactivity insertions.

D. As Keff approaches unity, less time is required to reach the equilibrium neutron level for a given
change in K.

ANSWER: A.
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A reactor is being taken critical by periodicallytiedrawing control rods in equal reactivity
increments. The initial & was 0.85. Which one of the following statemersatibes reactor
conditions as kg approaches unity?

A. The neutron level change for successive increatead withdrawal becomes smaller.

B. Alonger period of time is required to reachegilibrium neutron level after each rod withdrawal

C. Each rod withdrawal will result in the react@cbming slightly supercritical due to a "prompt
jump" and then returning to a subcritical condition

D. If the rod withdrawal is stopped for several fmuhe neutron level will decrease to the neutron
source level.

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B349

Of the following conditions, which group is necess@r subcritical multiplication to occur?
A. Neutron source, moderator, and fissionable medter

B. Moderator, fission product decay, angkkess than one

C. Kt less than one, gamma source, and fissionable iadater

D. Fissionable material, gamma source, asg¢ldfeater than one

ANSWER: A.
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Which one of the following is a characteristic absritical multiplication?
A. The subcritical neutron level is directly proponal to the neutron source strength.

B. Doubling the indicated count rate by reactiatiditions will reduce the margin to criticality by
approximately one quarter.

C. For equal reactivity additions, it takes lessetifor the new equilibrium source range count t@ate
be reached asd{approaches unity.

D. Anincremental withdrawal of any given controtirwill produce an equivalent equilibrium count
rate increase, whetherKis 0.88 or 0.92.

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B449

A reactor startup is being performed with xenorefcenditions. Rod withdrawal is stopped just
prior to criticality and neutron count rate is aled to stabilize. No additional operator actiore a
taken.

During the next 30 minutes, count rate will...

A. remain essentially constant.

B. decrease and stabilize, due to long-lived delaygutron precursors.

C. decrease to its prestartup level, due to thieinmiof xenon-135.

D. increase to criticality, due to long-lived dedgyneutron precursors.

ANSWER: A.
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Which one of the following describes the purposa atutron source that is installed in a reactor
during refueling for the third fuel cycle?

A. Ensures shutdown neutron level is large enoadtetdetected by nuclear instrumentation.
B. Provides additional excess reactivity to incestiee length of the fuel cycle.

C. Amplifies the electrical noise fluctuations ohv&sl in source range instrumentation during
shutdown.

D. Supplies the only shutdown source of neutrormslabie to begin a reactor startup.

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B1170 (P1848)

A nuclear power plant has been operating at 10€ep¢ipower for two months when a reactor scram
occurs. Two months after the reactor scram, witbaatrol rods still fully inserted, a stable cdaun
rate of 20 cps is indicated on the source rangéeaumstruments.

The majority of the source range detector outpbeisg caused by the interaction of
with the detector.

A. intrinsic source neutrons

B. fission gammas from previous power operation

C. fission neutrons from subcritical multiplication

D. delayed fission neutrons from previous powerragpen

ANSWER: C.
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QID: B1549 (P1549)

Which one of the following neutron sources undesgbe most significant source strength reduction
during the hour immediately following a reactorasurfrom steady-state 100 percent power?

A. Spontaneous fission reactions
B. Photo-neutron reactions
C. Alpha-neutron reactions

D. Transuranic isotope decay

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B2150 (P2149)

Which one of the following is the neutron sourcattbroduces the greatest neutron flux for the first
few days following a reactor scram from extendeghtpower operations?

A. Spontaneous neutron emission from control rods.
B. Photo-neutron reactions in the moderator.

C. Spontaneous fission in the fuel.

D. Alpha-neutron reactions in the fuel.

ANSWER: B.
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QID: B7687 (P7687)

The total neutron flux in a shutdown reactor isstant at 5.0 x Tn/cn?-sec. If non-fission neutron
sources are supplying a constant flux of 1.0 %rilon?-sec, what is K?

A. 0.98
B. 0.96
C. 0.94

D. Cannot be determined without additional inforiomt

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B48

Which one of the following defines the delayed nemtfraction?

A. The fraction of the total number of delayed men$ produced from fission that are emitted from
delayed neutron precursors.

B. The fraction of the total number of fast neurgmoduced from fission that are emitted from
delayed neutron precursors.

C. The fraction of the total number of neutronsduwed from fission that are emitted from delayed
neutron precursors.

D. The fraction of the total number of thermal mens produced from fission that are emitted from
delayed neutron precursors.

ANSWER: C.
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QID: B351

Which one of the following describes how and whe tlore effective delayed neutron fraction varies
over core life?

A. Increases, due to the burnup of U-238.
B. Decreases, due to the buildup of Pu-239.
C. Increases, due to the buildup of Pu-239.

D. Decreases, due to the burnup of U-238.

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B371

Which one of the following lists the two isotopbat produce the most power in a reactor operating a
100 percent power near the end of a fuel cycle?

A. U-235 and U-238

B. Pu-241 and U-238
C. Pu-239 and U-238
D. Pu-239 and U-235

ANSWER: D.
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KNOWLEDGE: K1.04 [2.5/2.5]
QID: B850

The effective delayed neutron fractids{) can be defined in fractional form as...

A. number of neutrons born delayed
total number of neutrons born from fission

B. number of neutrons born delayed
number of neutrons born prompt

C. number of fissions caused by delayed neutrons
total number of fissions caused by fission neutrons

D. number of fissions caused by delayed neutrons
number of fissions caused by prompt neutrons

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B1050

Compared to the core effective delayed neutrortiaferr), the core delayed neutron fractig).(.
A. changes due to fuel depletion, wherpaswill remain constant over core life.
B. is based on a finite-sized reactor, whefeass based on an infinite-sized reactor.

C. describes the fraction of fission neutrons hietayed, whered&s describes the fraction of
fissions caused by delayed neutrons.

D. considers only the decay constant of the lonige=d delayed neutron precursors, wherfgas
considers the weighted average of all the decagtaats.

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B1172 (P2272)

A reactor is operating at 100 percent power neaetid of a fuel cycle. The greatest contributon t
core heat production is being provided by the dissf...

A. U-235 and U-238.
B. U-238 and Pu-239.
C. U-235 and Pu-239.

D. U-238 and Pu-241.

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B1251

The effective delayed neutron fractigh) takes into account two factors not considered in
calculating the delayed neutron fracti@. ( These factors consider that:

Delayed neutrons are likely to caudditsson than prompt neutrons; and
Delayed neutrons are likely to leak ftbencore than prompt neutrons.

A. less; more
B. less; less
C. more; more
D. more; less

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B2250 (P2249)

Which one of the following distributions of fissig@rcentages occurring in a reactor will resuthim
largest effective delayed neutron fraction?

U-235 U-238 Pu-239

A. 90% 7% 3%
B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%
ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B2349 (P2348)

Which one of the following distributions of fissigercentages occurring in a reactor will resuthim
smallest effective delayed neutron fraction?

U-235 U-238 Pu-239

A. 90% 7% 3%

B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%
ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B2469

A refueling outage has just been completed in wthehentire core was offloaded and replaced with
new fuel. A reactor startup has been performadadk the beginning of the next fuel cycle and
power is being increased to 100 percent.

Which one of the following pairs of reactor fueldlwe providing the greatest contribution to core
heat production when the reactor reaches 100 peposver?

A. U-235 and U-238
B. U-238 and Pu-239
C. U-235 and Pu-239

D. U-235 and Pu-241

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B2950 (P2948)

A nuclear power plant is operating at steady-$@tpercent power when a control rod is ejected from
the core. Which one of the following distributionisfission percentages in the core would result in
the shortest reactor period? (Assume the reacinatth of the ejected control rod is the same for
each distribution.)

U-235 U-238 Pu-239

A, 90% 8% 2%
B. 80% 7% 13%
C. 70% 7% 23%
D. 60% 8% 32%
ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B4425 (P4425)

The following data is given for the fuel in an ogimg reactor:

Delayed Fraction of Total  Fraction of Total
Nuclide  Neutron Fraction Fuel Composition Fission Rate
U-235 0.0065 0.03 0.73
U-238 0.0148 0.96 0.07
Pu-239 0.0021 0.01 0.20

What is the delayed neutron fraction for this reet
A. 0.0052
B. 0.0054
C. 0.0062
D. 0.0068

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B5425 (P5425)

The following data is given for the fuel in an ogimg reactor:

Delayed Fraction of Total  Fraction of Total
Nuclide  Neutron Fraction Fuel Composition Fission Rate
U-235 0.0065 0.023 0.63
U-238 0.0148 0.965 0.07
Pu-239 0.0021 0.012 0.30

What is the delayed neutron fraction for this reet
A. 0.0052
B. 0.0058
C. 0.0072
D. 0.0078

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B5725 (P5725)

For an operating reactor, the effective delayedroauraction may differ from the delayed neutron
fraction because, compared to prompt neutronsyeelaeutrons...

A. are less likely to leak out of the reactor caned are less likely to cause fast fission.
B. are less likely to cause fast fission, and negmiore time to complete a neutron generation.

C. require more time to complete a neutron ger@ratind spend less time in the resonance
absorption energy region.

D. spend less time in the resonance absorptiorggmegion, and are less likely to leak out of the
reactor core.

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B5825 (P5825)
Given the following data for a reactor:

» The average delayed neutron fraction is 0.0068.

» The effective delayed neutron fraction is 0.0065.
The above data indicates that this reactor is oipgraear the of a fuel cycle; and a
typical delayed neutron is likely thaypacal prompt neutron to cause another fission in

this reactor.
A. beginning; less
B. beginning; more
C. end; less

D. end; more

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B6525 (P6525)

Which one of the following is the major cause tog thange in the delayed neutron fraction from the
beginning to the end of a fuel cycle?

A. Burnup of the burnable poisons.

B. Changes in the fuel composition.

C. Buildup of fission product poisons.

D. Shift in the core axial power distribution.

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B7025 (P7025)

Given the following data for the fuel in an opengtreactor:

Delayed Cross Section for  Fraction of Total
Nuclide  Neutron Fraction  Thermal Fission Fission Rate
U-235 0.0065 531 barns 0.58
U-238 0.0148 <1 barn 0.06
Pu-239 0.0021 743 barns 0.32
Pu-241 0.0049 1009 barns 0.04

What is the delayed neutron fraction for this reet
A. 0.0044
B. 0.0055
C. 0.0063
D. 0.0071

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B7325 (P7325)

A nuclear reactor is operating at steady-statepEdOent power in the middle of a fuel cycle. Which
one of the following changes would cause the ctiexive delayed neutron fraction to increase?

A. The fast nonleakage factor increases.
B. The fast nonleakage factor decreases.
C. The thermal utilization factor increases.

D. The thermal utilization factor decreases.

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B7617 (P7617)

Given the following data for a reactor:

» The average delayed neutron fraction is 0.0052.
» The effective delayed neutron fraction is 0.0054.

The above data indicates that the reactor is dpgraear the of a fuel cycle, and that a
typical delayed neutron is likely thaypacal prompt neutron to cause another fission in
this reactor.

A. beginning; less

B. beginning; more

C. end; less

D. end; more

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.05 [3.7/3.7]

K1.06 [3.7/3.7]

QID: B3551 (P3548)

Reactors A and B are identical except that thetoea@re operating at different times in core life.
The reactor A effective delayed neutron fractio.307, and the reactor B effective delayed neutron
fraction is 0.005. Both reactors are currentlycsitical with neutron flux level stable in the soar
range.

Given:

Reactor A ks = 0.999
Reactor B ks = 0.998

If positive 0.003AK/K is suddenly added to each reactor, how will tbgulting stable periods
compare? (Consider only the reactor response \wbiler is below the point of adding heat.)

A.

B.

C.

D.

Reactor A stable period will be shorter.
Reactor B stable period will be shorter.
Reactors A and B will have the same stable gdyerause both reactors will remain subcritical.

Reactors A and B will have the same stable pdrerause both reactors received the same amount
of positive reactivity.

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B250

Without delayed neutrons in the neutron cycle, wbesitive reactivity is added to a critical reagtor
the reactor will...

A. experience a prompt jump in power level followwda decrease to the initial power level.
B. experience a rapid but controllable power inseca
C. begin an uncontrollable rapid power increase.

D. not be able to attain criticality.

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B451 (P47)

A small amount of positive reactivity is added teeactor that is critical in the source range. The
amount of reactivity added is much less than tfec@fe delayed neutron fraction.

Which one of the following will have the mast sificant effect on the magnitude of the stable reacto
period achieved for this reactivity addition whike reactor is in the source range?

A. Prompt neutron lifetime

B. Fuel temperature coefficient

C. Moderator temperature coefficient

D. Effective delayed neutron precursor decay casta

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1250 (P1548)

Two reactors are identical except that reactor Ae@r the end of a fuel cycle and reactor B is tiear
beginning of a fuel cycle. Both reactors are caitiat 1.0 x 10 percent power.

If the same amount of positive reactivity is adtiedach reactor at the same time, the point ofraddi
heat will be reached first by reactor cabsee it has a effective delayed
neutron fraction.

A. A; smaller

B. A, larger

C. B;smaller

D. B; larger

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1349 (P1248)

Two reactors are identical except that reactor he@r the end of a fuel cycle and reactor B is tiear

beginning of a fuel cycle. Both reactors are ofwegaat 100 percent power when a reactor scram

occurs at the same time on each reactor.

If no operator action is taken and the reactoregystfor both reactors respond identically to tmarsg

reactor A will attain a negative secstattle period; and reactor B will attain a negative
second stable period.

A. 80; 56

B. 80; 80

C. 56; 56

D. 56; 80

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1649 (P1649)

Two reactors are identical except that reactor Aeiar the end of core life and reactor B is near th

beginning of core life. Both reactors are opegtah100 percent power when a reactor scram occurs

at the same time on each reactor.

If no operator action is taken and the reactoregystfor both reactors respond identically to thiars¢

a power level of 1.0 x 1Dpercent will be reached first by reactor because it has the
effective delayed neutron fraction.

A. A; larger

B. B; larger

C. A; smaller

D. B; smaller

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1751 (P1749)

Which one of the following is the reason that delhpeutrons are so effective at controlling the cdit
reactor power changes?

A. Delayed neutrons make up a large fraction offiggon neutrons compared to prompt neutrons.
B. Delayed neutrons have a long mean generatian¢ompared to prompt neutrons.

C. Delayed neutrons produce a large amount ofitason compared to prompt neutrons.

D. Delayed neutrons are born with high kinetic ggezompared to prompt neutrons.

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1950 (P48)

During a fuel cycle, plutonium isotopes are prodlah delayed neutron fractions that are
than the delayed neutron fractionsramium isotopes, thereby causing reactor power
transients to be near the end of acfod.
A. larger; slower
B. larger; faster

C. smaller; slower

D. smaller; faster

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B2450 (P348)

Which one of the following statements describesdtfiect of changes in the delayed neutron fraction
from the beginning of a fuel cycle (BOC) to the aric fuel cycle (EOC)?

A. A given reactivity addition to a shutdown reachd EOC yields a larger change in shutdown
margin (SDM) than at BOC.

B. A given reactivity addition to a shutdown reacbEOC yields a smaller change in SDM than at
BOC.

C. A given reactivity addition to an operating resi@t EOC results in a longer reactor period thian
BOC.

D. A given reactivity addition to an operating reaat EOC results in a shorter reactor period #tan
BOC.

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B2651 (P1149)

Delayed neutrons are important for reactor coriieglause...

A. they are produced with a higher average kinatiergy than prompt neutrons.
B. they prevent the moderator temperature coefftdi®m becoming positive.
C. they are the largest fraction of the neutromsipced from fission.

D. they greatly extend the average lifetime of eaehtron generation.

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B2850 (P2849)

Two reactors are identical except that reactor Aeiar the beginning of core life and reactor Baam
the end of core life. Both reactors are critidal @ percent power.

If the same amount of positive reactivity is adttedach reactor at the same time, the point ofraddi
heat will be reached first by reactor cabsee it has a effective delayed
neutron fraction.

A. A; smaller

B. A; larger

C. B; smaller

D. B; larger

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B3249 (P3248)

Two reactors are identical except that reactor Aeiar the end of core life and reactor B is near th
beginning of core life. Both reactors are opegtah100 percent power when a reactor scram occurs
at the same time on each reactor. No operat@raidtitaken and the reactor systems for both rescto
respond identically to the scram.

Ten minutes after the scram, the greater thermafor flux will exist in reactor because
it has a effective delayed neutronifract

A. A; larger

B. B; larger

C. A; smaller

D. B; smaller

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B3650 (P3648)

Two reactors are identical except that reactor Aeiar the beginning of core life and reactor Baam

the end of core life. Both reactors are operaaint00 percent power when a reactor scram occurs at
the same time on each reactor. No operator aditaken and the reactor systems for both reactors
respond identically to the scram.

Ten minutes after the scram, the greater thermafor flux will exist in reactor because
it has a effective delayed neutronifract

A. A, larger

B. B; larger

C. A; smaller
D. B; smaller

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B3749 (P3748)

A step positive reactivity addition of 0.00K/K is made to a reactor with a stable neutron & an
initial Kest 0of 0.99. Consider the following two cases:

Case 1: The reactor is near the beginning of lecfycte.
Case 2: The reactor is near the end of a fuekcycl

Assume the initial neutron flux is the same forleaase.

Which one of the following correctly compares tliempt jump in neutron flux levels and the final
stable neutron flux levels for the two cases?

A. The prompt jump will be greater for case 1, thet final stable neutron flux level will be the sam
for both cases.

B. The prompt jump will be greater for case 2, tat final stable neutron flux level will be the sam
for both cases.

C. The prompt jump will be the same for both cabesthe final stable neutron flux level will be
greater for case 1.

D. The prompt jump will be the same for both cabes the final stable neutron flux level will be
greater for case 2.

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B5525 (P5525)

Which characteristic of delayed neutrons is pritgaasponsible for enhancing the stability of a
reactor following a reactivity change?

A. They are born at a lower average energy thamptmeutrons.

B. They are more likely to experience resonancergti®n than prompt neutrons.

C. They comprise a smaller fraction of the totaltnen flux than prompt neutrons.

D. They require more time to be produced followanfission event than prompt neutrons.

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B5925 (P5925)

A reactor is initially critical at a stable powewkl below the point of adding heat (POAH) and
remains below the POAH for the following two cases:

Case 1: An operator adds positive 1.0 ¥ A&/K reactivity to the reactor.
Case 2: An operator adds negative 1.0 % AR/K reactivity to the reactor.

The time required for reactor power to change bactor of 10 will be greater in case

because delayed neutrons are more effective atrgjawactor power changes when reactor power is
A. 1;increasing

B. 1; decreasing

C. 2;increasing

D. 2; decreasing

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B6225 (P6225)

Two identical reactors, A and B, are critical & £.108 percent power near the beginning of a fuel
cycle. Simultaneously, positive 0.08K/K is added to reactor A, and negative 0.KIK is added
to reactor B. One minute later, which reactoany, will have the shorter period and why?

A. Reactor A, because delayed neutrons are lesste# at slowing down power changes when the
fission rate is increasing.

B. Reactor B, because delayed neutrons are lesstigé at slowing down power changes when the
fission rate is decreasing.

C. The periods in both reactors will be the sanwbse their effective delayed neutron fractions are
the same.

D. The periods in both reactors will be the santabse the absolute values of the reactivity addtio
are the same.

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B6325 (P6325)

The following data is given for the fuel in an ogiémg reactor just prior to a refueling shutdown.

Delayed Fraction of Total
Nuclide  Neutron Fraction Fission Rate
U-235 0.0065 0.64
U-238 0.0148 0.07
Pu-239 0.0021 0.29

During the refueling, one-third of the fuel asseldblvere offloaded and replaced with new fuel
assemblies consisting of uranium having an avelth885 enrichment of 3.5 percent by weight.

Which one of the following describes how the abdata will change as a result of completing the
refueling outage?

A. The delayed neutron fraction for U-235 will dease.

B. The delayed neutron fraction for Pu-239 will ckese.

C. The fraction of the total fission rate attritaite U-235 will increase.
D. The fraction of the total fission rate attribdit® Pu-239 will increase.

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B7697 (P7697)

A reactor core has a delayed neutron importanderfa€ 1.02. If the average delayed neutron
fraction in the core is 0.0057, the effective delhyeutron fraction is...

A. equal to 0.0057.
B. less than 0.0057.
C. greater than 0.0057.

D. unpredictable without additional information.

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B7707 (P7707)

Which one of the following is the primary reasoattielayed neutrons are more effective than prompt
neutrons at controlling the rate of reactor powernges?

A. Delayed neutrons have a longer mean generatranthan prompt neutrons.

B. Delayed neutrons produce a larger amount of ies@ns than prompt neutrons.

C. Delayed neutrons make up a larger fractionssidin neutrons than prompt neutrons.
D. Delayed neutrons are born with a lower averagetic energy than prompt neutrons.

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B251

As a reactor core ages, the amount of positivetikgcrequired to make the reactor prompt critical
will because the effective delayed oneutaction

A. increase; decreases
B. decrease; increases
C. decrease; decreases

D. increase; increases

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B551

A reactor is operating at 50 percent power withftllewing conditions:

Power defect = -0.03 AK/K
Shutdown margin = -0.05 AK/K
Effective delayed neutron fraction = 0.007

Effective prompt neutron fraction == 0.993
How much positive reactivity must be added to tiike reactor prompt critical?
A. 0.03 %\K/K
B. 0.05 %\K/K
C. 0.7 %\K/K
D. 0.993 %AK/K

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B664

A critical reactor will become prompt critical ibpitive reactivity is added equal to the effective.
A. delayed neutron decay constant.

B. delayed neutron fraction.

C. prompt neutron decay constant.

D. prompt neutron fraction.

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B950

A reactor is stable at 75 percent power with thiewdang conditions:

Total control rod worth = -0.0758K/K
Shutdown margin = -0.004&K/K
Effective delayed neutron fraction = 0.0058

Effective prompt neutron fraction =: 0.9942
How much positive reactivity must be added to mikleereactor prompt critical?
A. 0.0042AK/K
B. 0.0058AK/K
C. 0.0753AK/K
D. 0.9942AK/K

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B1150 (P1948)

Positive reactivity is continuously added to aicalkreactor. Which one of the following values of
Keft will first result in a_ prompt critical reactor?

A. 1.0001
B. 1.001
C. 1.01
D. 11

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B1850

A reactor is critical at I®percent power with a xenon-free core. The opewaintinuously
withdraws control rods until a 60-second reacteigakis reached, and then stops control rod motion.

When rod withdrawal is stopped, reactor period imilnediately...

A. stabilize at 60 seconds until power reachegtist of adding heat (POAH).

B. lengthen, and then stabilize at a value grehter 60 seconds until power reaches the POAH.
C. shorten, and then slowly and continuously leagthntil power reaches the POAH.

D. lengthen, and then slowly and continuously sdrotintil power reaches the POAH.

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B2051

A reactor with a xenon-free core is critical at guent of adding heat. Reactor vessel temperasure
175°F. The operator inserts control rods untiégative 100-second period is attained, and thessto
control rod motion.

When rod motion is stopped, reactor period will iethately until power approaches the
equilibrium subcritical multiplication source ranigeel, where it will approach

A. stabilize at negative 100 seconds; infinity
B. stabilize at negative 100 seconds; zero
C. lengthen and then stabilize; infinity

D. lengthen and then stabilize; zero

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B2550 (P2549)

A reactor was stable at 80 percent power when pleeador withdrew a control rod continuously for 2
seconds. Which one of the following affects theoant of“prompt jumg increase in reactor power
for the control rod withdrawal?

A. The total control rod worth

B. The differential control rod worth

C. The duration of control rod withdrawal

D. The magnitude of the fuel temperature coefficien

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B2951 (P2949)

A reactor is operating at steady-state 75 percewepwith the following conditions:

Power defect -0.0185K/K
Shutdown margin -0.0228K/K
Effective delayed neutron fraction = 0.0061
Effective prompt neutron fraction = 0.9939

How much positive reactivity must be added to midleereactor prompt critical?
A. 0.0061AK/K
B. 0.0185AK/K
C. 0.0227AK/K
D. 0.9939AK/K

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B3250 (P3249)

Refer to the partially labeled reactor responseesghown below for a reactor that was initiallybéta

in the source range. Both axes have linear scafesmall amount of positive reactivity was added
at time = 0 sec.

The response curve shows versus tingergactor that was initially

A. reactor period; subcritical

B. reactor period; critical

C. reactor fission rate; subcritical

D. reactor fission rate; critical

ANSWER: C.

0 sec 60 sec

-33- Reactor Kinetics and Neutron Sources



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B3351 (P549)

Which one of the following describes a conditiowinich a reactor is prompt critical?
A. A very long reactor period makes reactor conterly sluggish and unresponsive.
B. Fissions are occurring so rapidly that the effecdelayed neutron fraction approaches zero.

C. Any increase in reactor power requires a redgtaddition equal to the fraction of prompt
neutrons in the core.

D. The net positive reactivity in the core is gegdhan or equal to the magnitude of the effective
delayed neutron fraction.

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B3450 (P3449)

Two reactors are critical at the same power lewadl below the point of adding heat. The reactoes a
identical except that reactor A is near the begigmif a fuel cycle (BOC) and reactor B is nearghd
of a fuel cycle (EOC).

If a step addition of positive 0.0&K/K is added to each reactor, the size of the ptgorpp in power
level observed in reactor B (EOC) will be than in reactor A (BOC); and the stable reactor
period observed in reactor B (EOC) will be than in reactor A (BOC). (Assume the
power level in each reactor remains below the pafigidding heat.)

A. smaller; longer

B. smaller; shorter

C. larger; longer

D. larger; shorter

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.07 (3.3/3.3)
QID: B3651 (P3649)

Refer to the partially labeled reactor responsgeshown below for a reactor that was initially
subcritical in the source range and remained béh@ypoint of adding heat. A small amount of
positive reactivity was added at time = 0 sec.

The response curve shows versus tingereactor that is currently (at time = 60 sec)

A. reactor period; exactly critical

B. reactor period; supercritical

C. reactor fission rate; exactly critical
D. reactor fission rate; supercritical

ANSWER: D.

_-
-~
Log
Scale
7 i i
Linear Scale 0sec 60 sec
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TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B3750 (P3749)

A reactor is operating at equilibrium 75 percentvpowith the following conditions:

Total power defect -0.0178K/K
Shutdown margin -0.0234K/K
Effective delayed neutron fraction = 0.0067
Effective prompt neutron fraction = 0.9933

How much positive reactivity must be added to midleereactor prompt critical?
A. 0.0067AK/K
B. 0.0176AK/K
C. 0.0234AK/K
D. 0.9933AK/K

ANSWER: A.

TOPIC: 292003

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B49

A reactor is initially critical with a stable so@cange count rate of 100 cps. Sufficient positive
reactivity is added to establish a 120-second gderiblow much time will it take for the count rate t
increase to 10,000 cps with no additional operattion?

A. 1.2 minutes

B. 4.0 minutes

C. 9.2 minutes

D. 15.8 minutes

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B127

A reactor is operating at a very low power levelkewla control rod is fully inserted, resulting in a
stable negative 80-second period. If the init@vpr level was 120 watts, what will the approximate
reactor power level be two minutes after rod insarstops?

A. 27 watts

B. 32 watts

C. 49 watts

D. 54 watts

ANSWER: A.

TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B249

During a reactor startup, the intermediate rangaitapreadings increased from 30 percent to 65
percent in 2 minutes. What was the average regetaod during the power increase?

A. 357 seconds
B. 173 seconds
C. 155 seconds
D. 120 seconds

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B851

If reactor power changes from-i@ercent to 18 percent in 5 minutes, the average reactor pesiod i
A. negative 80 seconds.

B. positive 80 seconds.

C. negative 130 seconds.

D. positive 130 seconds.

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B1252

During a continuous rod withdrawal accident, reaptmwer increased from 387 MW to 553 MW in
10 seconds. What was the average reactor peniddigopower increase?

A. 3 seconds

B. 24 seconds
C. 28 seconds
D. 35 seconds

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]

K1.05 [3.7/3.7]
QID: B1651

During a reactor startup, the intermediate rangeitooreadings increased from 30 percent to 50
percent in 2 minutes. What was the average reaettod during the power increase?

A. 357 seconds
B. 235 seconds
C. 155 seconds

D. 61 seconds

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B2351

During a reactor startup, the intermediate rangeitooreadings increased from 20 percent to 40
percent in 2 minutes. What was the average reaetiod during the power increase?

A. 173 seconds
B. 235 seconds
C. 300 seconds
D. 399 seconds

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B2751 (P2748)

A reactor is critical at 1.0 x ®0percent power during a reactor startupe for this reactor is 0.0072.
Which one of the following is the approximate amiooinpositive reactivity that must be added to the
core by control rod withdrawal to attain a staldaator period of 26 seconds?

A. 0.2 YAK/K

B. 0.5 %\K/K

C. 1.0 %AK/K

D. 2.0 %\K/K

ANSWER: A.

TOPIC: 292003

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B3151 (P3148)

A reactor is being started for the first time foliog a refueling outage. Reactor Engineering has
determined that during the upcoming fuel cy@es will range from a maximum of 0.007 to a
minimum of 0.005.

Once the reactor becomes critical, control rodsaattedrawn to increase reactivity by 0.1A%/K.
Assuming no other reactivity additions, what whlétstable reactor period be for this reactor unél
point of adding heat is reached?

A. 20 seconds

B. 40 seconds

C. 60 seconds

D. 80 seconds

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B3451 (P3467)

A reactor is critical well below the point of addiheat during a plant startup. A small amount of
positive reactivity is then added to the core, arslable positive reactor period is established.

With the stable positive reactor period, the folilmgvpower levels are observed:

Time Power Level
0 sec 3.16 x IHpercent
90 sec 1.0 x IBpercent

Which one of the following will be the reactor pavevel at time = 120 seconds?
A. 3.16 x 10 percent

B. 5.0 x 1 percent

C. 6.32 x 1€ percent

D. 1.0 x 10" percent

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B3851

A reactor is critical in the source range during ithitial reactor startup immediately following a
refueling outage. The effective delayed neutrawtfon is 0.007. The operator adds positive
reactivity to establish a stable positive 60-sec@attor period.

Later in core life, with an effective delayed neumtfraction of 0.005, what will be the approximate
stable reactor period after an addition of the sameunt of positive reactivity?

A. 28 seconds
B. 32 seconds
C. 36 seconds

D. 40 seconds

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B4625

During a reactor startup, source range count satdserved to double every 30 seconds with no
operator action. Which one of the following is tqgproximate reactor period?

A. 80 seconds
B. 67 seconds
C. 56 seconds
D. 43 seconds

ANSWER: D.

-42- Reactor Kinetics and Neutron Sources



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B5025

A reactor has a stable positive period of 140 s@savith core neutron level currently in the source
range.

Given the following:
Initial reactor coolant temperature is 150°F.
Moderator temperature coefficient is -0.5 X*IAK/K/°F.
Effective delayed neutron fraction is 0.006.
If the reactor coolant is allowed to heat up, aatdpproximate reactor coolant temperature will the
reactor period reach infinity? (Ignore any redtfieffects from changes in fission product poisons
and fuel temperature.)
A. 151°F
B. 158°F
C. 200°F
D. 230°F

ANSWER: B.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B6825 (P6825)

Given the following stable initial conditions fore@actor:
Power level = 1.0 x I®percent
Kett = 0.999
CoreBerr = 0.006
What will the stable reactor period be followingaadition of positive 0.15 %K/K reactivity to the
reactor? (Assume the stable reactor period odmfge the reactor reaches the point of adding
heat.)
A. 30 seconds
B. 50 seconds
C. 80 seconds
D. 110 seconds

ANSWER: D.
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TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B7125

Given the following stable initial conditions fore@actor:

Power level = 1.0 x T®percent

Kett =0.999

CoreBert =0.006
What will the stable reactor period be followingaadition of positive 0.2 %K/K reactivity to the
reactor? (Assume the stable reactor period odmfge the reactor reaches the point of adding
heat.)
A. 20 seconds
B. 50 seconds

C. 80 seconds

D. 110 seconds

ANSWER: B.

TOPIC: 292003
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B7607

A nuclear power plant has just completed a refgetintage and a reactor startup is in progress.
Reactor engineers have determined that duringgherning fuel cycle e will range from a
minimum of 0.0052 to a maximum of 0.0064.

After the reactor becomes critical, control rods aithdrawn further to increase reactivity by an
additional 0.1 9AK/K. Assuming_no other reactivity changes occunatwvill the stable reactor
period be for this reactor until the point of adylimeat is reached?

A. 26 seconds

B. 42 seconds

C. 54 seconds

D. 80 seconds

ANSWER: C.
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TOPIC: 292003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B50

During a reactor startup, the reactor is criti¢e8,800 cps. A control rod is then notched out,
resulting in a stable doubling time of 85 second$ow much time is required for the reactor to reach
888,000 cps?

A. 341 seconds

B. 483 seconds

C. 697 seconds

D. 965 seconds

ANSWER: C.

TOPIC: 292003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B352

If reactor power increases at a constant rate 0rkW to 370 kW in 2 minutes, what is the
approximate doubling time?

A. 42 seconds
B. 60 seconds
C. 86 seconds
D. 120 seconds

ANSWER: A.
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TOPIC: 292003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B1451

During a startup, a reactor has a stable doubiimg of 115.2 seconds. What is the approximate
reactor period?

A. 56 seconds
B. 80 seconds
C. 126 seconds

D. 166 seconds

ANSWER: D.

TOPIC: 292003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B5125

A reactor is initially critical in the source randaring a reactor startup when a control rod isned
inward. Reactor period stabilizes at -180 secondssuming reactor period remains constant, how
long will it take for source range count rate terdase by one-half?

A. 90 seconds

B. 125 seconds

C. 180 seconds

D. 260 seconds

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B46

Which one of the following does not affectR
A. Core dimensions

B. Core burnup

C. Moderator-to-fuel ratio

D. Installed neutron sources

ANSWER: D.

TOPIC: 292002
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B348

Which one of the following, if decreased, will radtect Kes?
A. Fuel enrichment

B. Control rod worth

C. Neutron contribution from neutron sources

D. Shutdown margin when the reactor is subcritical

ANSWER: C.
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TOPIC: 292002

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B847 (P1846)

The effective multiplication factor (%) describes the ratio of the number of fission reng at the
end of one generation to the number of fissionnoagtat the of the

generation.

A. beginning; next

B. beginning; previous

C. end; next

D. end; previous

ANSWER: D.

TOPIC: 292002

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B1447 (P1346)

The effective multiplication factor (¢%) can be determined by dividing the number of rangrin the
third generation by the number of neutrons in the generation.
A. first

B. second

C. third

D. fourth

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B2647 (P2647)

A thermal neutron is about to interact with a U-28&leus in an operating reactor. Which one of the
following describes the most likely interaction ateleffect on k#?

A. The neutron will be scattered, thereby leavirg Khchanged.
B. The neutron will be absorbed and the nucleukfisdion, thereby decreasingK
C. The neutron will be absorbed and the nucleuisfisdion, thereby increasingei

D. The neutron will be absorbed and the nucleukdeitay to Pu-239, thereby increasing:.K

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B3147 (P3046)

A nuclear power plant is currently operating atdiestate 80 percent power near the end of its fuel
cycle. During the next 3 days of steady-state paweration, no operator action is taken.

How will core Kett be affected during the 3-day period?

A. Core Kest will gradually increase during the entire period.

B. Core Kkt will gradually decrease during the entire period.

C. Core ks will tend to increase, but inherent reactivitydback will maintain Ks¢at 1.0.
D. Core ket will tend to decrease, but inherent reactivitydiegck will maintain kKsgat 1.0.

ANSWER: D.
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TOPIC: 292002
KNOWLEDGE: K1.08 [2.7/2.8]
QID: B6424 (P6424)

A 1.5 MeV neutron is about to interact with a U-28&leus in an operating reactor. Which one of
the following describes the most likely interactiemd its effect on k?

A. The neutron will be scattered, thereby leavirg Khchanged.
B. The neutron will be absorbed and the nucleukfisdion, thereby decreasingK
C. The neutron will be absorbed and the nucleuisfisdion, thereby increasingei

D. The neutron will be absorbed and the nucleukdeitay to Pu-239, thereby increasing:.K

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B1147

Which one of the following combinations of core ddions at 30 percent power indicates the largest
amount of excess reactivity exists in the core?

Control Reactor Recir-
Rod Position culation Flow
A. 25% rod density 25%
B. 50% rod density 50%
C. 25% rod density 50%
D. 50% rod density 25%
ANSWER: D.
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TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B1247

Which one of the following combinations of core ddions at 35 percent power indicates the least
amount of excess reactivity exists in the core?

Control Reactor Recir-

Rod Position culation Flow
A. 50% inserted 50%
B. 50% inserted 25%
C. 25% inserted 50%
D. 25% inserted 25%
ANSWER: C.
TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B1848 (P646)

Which one of the following defines K-excess?
A. Kef-1

B. Keff+ 1

C. (Keff- 1)/Keft

D. (1-Keff)/Keft

ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B2048 (P1246)

Which one of the following is a reason for instadliexcess reactivity (ces3 in a reactor?
A. To compensate for the conversion of U-238 ta2B@-over core life.

B. To compensate for burnout of Xe-135 and Sm-14éhd power changes.

C. To ensure the fuel temperature coefficient resaegative throughout core life.

D. To compensate for the negative reactivity adaethe power coefficient during a power increase.

ANSWER: D.

TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B2747 (P2847)

A reactor is operating at full power at the begmyof a fuel cycle. A neutron has just been aletrb
by a U-238 nucleus at a resonance energy of 6¢ctretevolts.

Which one of the following describes the most lkedaction for the newly formed U-239 nucleus and
the effect of this reaction oneffes?

A. Decays over several days to Pu-239, which irs@edexcess
B. Decays over several days to Pu-240, which im&®#xcess
C. Immediately undergoes fast fission, which desedsxcess
D. Immediately undergoes thermal fission, whichrdases Kxcess

ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B2947

The following are combinations of critical conditthat may exist for the same reactor operating at
50 percent power at different times in core lifé&/hich one of the following combinations indicates
the largest amount of excess reactivity presetitarreactor fuel?

Control Reactor Recir-

Rod Position culation Flow
A. 25% rod density 75%
B. 50% rod density 50%
C. 25% rod density 50%
D. 50% rod density 75%
ANSWER: B.
TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B3447

The following are combinations of critical condit®that existed for the same reactor operatin@ at 5
percent power at different times in core life. \8fone of the following combinations indicates the
smallest amount of excess reactivity present ine¢hetor fuel?

Control Reactor Recir-
Rod Position culation Flow
A. 25% rod density 75%
B. 50% rod density 50%
C. 25% rod density 50%
D. 50% rod density 75%
ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.09 [2.4/2.6]
QID: B3547 (P3547)

Which one of the following is a benefit of instatlj excess reactivity (@ces3 in a reactor?

A. Ensures that sufficient control rod negativectedty is available to shut down the reactor.

B. Ensures that the reactor can be made critiaahgla peak xenon condition after a reactor scram.
C. Ensures that positive reactivity additions resutontrollable reactor power responses.

D. Ensures that the U-235 fuel enrichment is tmeesat the beginning and the end of a fuel cycle.

ANSWER: B.

TOPIC: 292002
KNOWLEDGE: K1.10 [3.2/3.5]
QID: B248 (P245)

When determining the shutdown margin for an opegateéactor, how many control rods are assumed
to remain fully withdrawn?

A. A single control rod of the highest reactivitpsth.

B. A symmetrical pair of control rods of the highesactivity worth.
C. Asingle control rod of average reactivity worth

D. A symmetrical pair of control rods of averagaatvity worth.

ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.10 [3.2/3.5]
QID: B1348

The shutdown margin for an operating reactor isatineunt of reactivity by which a xenon-free
reactor at 68°F would be subcritical if all controtls were...

A. withdrawn, except for an average worth contoal which remains fully inserted.
B. inserted, except for an average worth contrdlwbich remains fully withdrawn.
C. withdrawn, except for the highest worth contam which remains fully inserted.

D. inserted, except for the highest worth contoal which remains fully withdrawn.

ANSWER: D.

TOPIC: 292002
KNOWLEDGE: K1.11 [3.2/3.3]
QID: B47

The fractional change in neutron population frone generation to the next is called...
A. beta.

B. lambda.

C. reactivity.

D. K-effective.

ANSWER: C.
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TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B648 (P1946)

In a subcritical reactor, ¢ was increased from 0.85 to 0.95 by rod withdraw#hich one of the
following is the approximate amount of reactivityat was added to the core?

A. 0.099AK/K
B. 0.124AK/K
C. 0.176AK/K
D. 0.229AK/K

ANSWER: B.

TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B748 (P3347)

With Keff equal to 0.983, how much positive reactivity mustadded to make the reactor critical?
(Round answer to the nearest 0.0ARAK.)

A. 1.70 %\K/K
B. 1.73 %AK/K
C. 3.40 %AK/K
D. 3.43 %AK/K

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B1548 (P446)

With Kest equal to 0.987, how much reactivity must be addedake the reactor critical? (Round
answer to the nearest 0.0A%/K.)

A. 1.01 %\K/K
B. 1.03 %AK/K
C. 1.30 %AK/K

D. 1.32 %AK/K

ANSWER: D.

TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B1947 (P2447)

With Keft equal to 0.985, how much positive reactivity iguieed to make the reactor critical?
(Round answer to the nearest 0.0ARAK.)

A. 1.49 %\K/K
B. 1.50 %A\K/K
C. 1.52 %AK/K
D. 1.55 %\K/K

ANSWER: C.
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TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B2848 (P2146)

With Kest equal to 0.982, how much positive reactivity iguieed to make the reactor critical?
(Round answer to the nearest 0.0AK/AK.)

A. 1.72 %\K/K
B. 1.77 %AK/K
C. 1.80 %AK/K

D. 1.83 %AK/K

ANSWER: D.

TOPIC: 292002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: B7647 (P7647)

A reactor was initially shutdown at a stable polesel of 2.0 x 16 percent. After a small positive
reactivity addition, the current stable power leige8.0 x 1@ percent. If the initial s was 0.982,
what is the current &?

A. 0.988

B. 0.992

C. 0.996

D. Cannot be determined without additional inforimat

ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B548
The shutdown margin (SDM) upon full insertion dfantrol rods following a reactor scram from full
power is the SDM immediately prior t® slsram.
A. equal to
B. less than

C. greater than

D. independent of

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B948

Which one of the following core changes will dee@ahutdown margin?
A. Fuel depletion during reactor operation.

B. Buildup of Sm-149 after a reactor scram.

C. Increasing moderator temperature 10°F whiledshwin.

D. Depletion of gadolinium during reactor operation

ANSWER: D.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B1048

One hour ago, a reactor scrammed from 100 pertesd\s state power due to an instrument
malfunction. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 1.0 %\K/K
Fuel temperature = Y 2.0 YA\K/K
Control rods = () 14.0 %\K/K
Voids = () 3.0 %\K/K

A. -8.0 %K/K

B. -10.0 Y%AK/K

C. -14.0 9K/K

D. -20.0 Y%AK/K

ANSWER: B.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B1248

Which one of the following will increase the shusdomargin for a subcritical reactor operating at
250°F in the middle of a fuel cycle?

A. Decay of Xenon-135

B. Increased core recirculation flow rate
C. Reactor coolant heatup

D. Control rod withdrawal

ANSWER: C.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B1648

A reactor scrammed from 100 percent steady-statepdue to an instrument malfunction 16 hours
ago. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 1.5 %\K/K
Fuel temperature = Y 2.5 %\K/K
Control rods = () 14.0 %\K/K
Voids = ()3.5%K/K

A. -6.5 YAK/K
B. -9.5 Y\K/K

C. -11.5 %K/K
D. -13.5 %K/K

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B1748

Twelve hours ago, a reactor scrammed from 100 pesteady-state power due to an instrument
malfunction. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 2.0 %\K/K
Fuel temperature = Y 2.5 %\K/K
Control rods = () 14.0 %\K/K
Voids = ()4.5%K/K

A. -5.0 YAK/K
B. -9.0 Y\K/K

C. -14.0 %AK/K
D. -23.0 Y%AK/K

ANSWER: B.
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February 2016
TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B2148

A reactor scram from 100 percent steady-state poa&urred 36 hours ago due to an instrument
malfunction. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 1.0 %\K/K
Fuel temperature = Y 2.0 YAAK/K
Control rods = () 14.0 %\K/K
Voids = () 3.0 %\K/K

A. -8.0 %K/K

B. -10.0 Y%AK/K

C. -14.0 9K/K

D. -20.0 Y%AK/K

ANSWER: A.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B2248

Sixteen hours ago, a reactor scrammed from 10@pesteady-state power due to an instrument
malfunction. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 2.0 %\K/K
Fuel temperature = Y 3.0 YA\K/K
Control rods = () 12.0 %\K/K
Voids = () 4.0 %K/K

A. -5.0 %AK/K
B. -7.0 Y\K/K
C. -9.0 %K/K

D. -11.0 %AK/K

ANSWER: B.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B2348 (P2347)

Which one of the following changes will decrease dlailable shutdown margin in a reactor?
(Assume_no operator actions.)

A. Depletion of fuel during reactor operation.

B. Depletion of burnable poisons during reactorrapen.

C. Buildup of samarium-149 following a reactor powansient.
D. Buildup of Xenon-135 following a reactor powedirisient.

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B2448

A reactor scrammed from 100 percent steady-statepdue to an instrument malfunction 30 hours
ago. All systems operated normally.

Given the following absolute values of reactivitealed since the scram, assign a (+) or () as
appropriate and choose the current value of caetikéty.

Xenon = () 1.5 %\K/K
Fuel temperature = Y 2.5 YA\K/K
Control rods = () 14.0 %\K/K
Voids = () 3.5%K/K
A. -6.5 9K/K
B. -9.5 ¥%\K/K

C. -11.5 %K/K

D. -13.5 %K/K

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B3648 (P3647)

A reactor is initially operating at steady-statep@dcent power near the end of a fuel cycle when a
fully withdrawn control rod suddenly inserts contplg into the core. No operator action is taken
and the plant control systems stabilize the reaattarpower level in the power range.

Compared to the initial shutdown margin (SDM), tierent SDM is ; and compared to
the initial core ks, the current core & is .

A. the same; smaller

B. the same; the same

C. less negative; smaller
D. less negative; the same

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B3748 (P3747)

A nuclear power plant has just completed a refgebatage. Based on the expected core loading,
reactor engineers have predicted a control rodigor#tion at which the reactor will become critical
during the initial reactor startup following thdueling outage. However, the burnable poisons
scheduled to be loaded were inadvertently omitted.

Which one of the following describes the effectted burnable poison omission on achieving reactor
criticality during the initial reactor startup folving the refueling outage?

A. The reactor will become critical before thegioted critical control rod configuration is achesk
B. The reactor will become critical after the ptdd critical control rod configuration is achieved

C. The reactor will be unable to achieve critigabecause the fuel assemblies contain insufficient
positive reactivity to make the reactor critical.

D. The reactor will be unable to achieve critigabecause the control rods contain insufficient
positive reactivity to make the reactor critical.

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B4924

Reactors A and B are identical except that reaktisroperating near the beginning of a fuel cycle
(BOC) and reactor B is operating near the endfathcycle (EOC). Both reactors are operating at
100 percent power.

Which reactor would have the smallegKive minutes after a reactor scram?

A. Reactor A, because the control rods will add enwggative reactivity near the BOC.

B. Reactor A, because the power coefficient is nmegative near the BOC.

C. Reactor B, because the control rods will addenm@gative reactivity near the EOC.

D. Reactor B, because the power coefficient is megative near the EOC.

ANSWER: C.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B5224

A reactor was initially operating at steady-ste®® percent power near the middle of a fuel cycle
when it was shut down and then cooled down to 2@0%f a three-day period.

Given the following absolute values of reactiviteekled during the shutdown and cooldown, assign a
(+) or () as appropriate and choose the currdaewvaf core reactivity.

Control rods = () 12.50 %AK/K
Voids = () 3.50 ¥\K/K
Xenon = () 2.50 %\K/K
Fuel temperature = X2.00 YAK/K
Moderator temperature = )(0.50 YAK/K

A. -3.0 %K/K

B. -4.0 Y%\K/K

C. -8.0 %\K/K

D. -9.0 Y%\K/K

ANSWER: B.
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TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B6224

Reactors A and B are identical except that reactor A is operating near the beginning of a fuel cycle
(BOC) and reactor B is operating near the end of a fuel cycle (EOC). Both reactors are operating at
100 percent power.

Which reactor will have the greater core:ifive minutes after a reactor scram?

A. Reactor A, because complete control rod insertion will add less negative reactivity near the BOC.
B. Reactor A, because the power coefficient is less negative near the BOC.

C. Reactor B, because complete control rod insertion will add less negative reactivity near the EOC.

D. Reactor B, because the power coefficient is less negative near the EOC.

ANSWER: A.

TOPIC: 292002
KNOWLEDGE: K1.14 [2.6/2.9]
QID: B7224

A nuclear power plant was initially operating at equilibrium 100 percent power just prior to a refueling
outage. The plant was shut down, refueled, restarted, and is currently operating at equilibrium 100
percent power. Assume the 100 percent power fission rate did not change.

Which one of the following describes the current plant status as compared to the conditions just prior
to the refueling?

A. The core thermal neutron flux is greater.

B. The available shutdown margin is smaller.

C. The control rods are withdrawn farther from the core.
D. The equilibrium core Xe-135 concentration is smaller.

ANSWER: B.
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TOPIC: 292004
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B252
The moderator temperature coefficient describezaage in resulting from a change in

A. reactivity; moderator temperature
B. Kef; moderator temperature
C. moderator temperature; reactivity

D. moderator temperatureK

ANSWER: A.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B651

A reactor is currently near the end of its fuelleyand will be refueled next month. In comparison
the current moderator temperature coefficient (MTa@ MTC after refueling will be...

A. less negative at all coolant temperatures.
B. more negative at all coolant temperatures.

C. less negative below approximately 350°F codiamiperature and more negative above
approximately 350°F coolant temperature.

D. more negative below approximately 350°F cootantperature and less negative above
approximately 350°F coolant temperature.

ANSWER: B.

-1- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B752

A reactor is operating at 100 percent power imntetlidollowing a refueling outage. In comparison
to the moderator temperature coefficient (MTC) @@ percent power just prior to the refueling
outage, the current MTC is...

A. more negative below approximately 350°F cootaniperature and less negative above
approximately 350°F coolant temperature.

B. less negative below approximately 350°F coolantperature and more negative above
approximately 350°F coolant temperature.

C. more negative at all coolant temperatures.

D. less negative at all coolant temperatures.

ANSWER: C.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B852

Which one of the following conditions will causeetmoderator temperature coefficient (MTC) to
become more negative? (Consider only the dirdetedf the indicated change on MTC.)

A. Control rods are inserted from 50 percent roadsity to 75 percent rod density.
B. Fuel temperature decreases from 1,500°F to 1£200

C. Recirculation flow increases by 10 percent.

D. Moderator temperature decreases from 500°F @6F5

ANSWER: A.
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B1152

Which one of the following describes the changthenmoderator temperature coefficient (MTC) of
reactivity over core life? (Assume 100 percent eofer all cases.)

A. Control rod withdrawal results in increased thal neutron utilization, which results in a less
negative MTC at end of fuel cycle (EOC).

B. Fission product poison buildup results in deseebthermal neutron utilization, which results in a
more negative MTC at EOC.

C. Burnup of U-235 results in decreased thermafroauwtilization, which results in a more negative
MTC at EOC.

D. Decreased voiding in the core results in inaedadkermal neutron utilization, which results in a
less negative MTC at EOC.

ANSWER: A.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B1253

The moderator temperature coefficient of reactigigyerally becomes negative over
core life because the utilization of thermal nensro .

A. more; decreases
B. less; decreases
C. more; increases
D. less; increases

ANSWER: D.

-3- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B1752

Which one of the following describes the overadlativity effect of a decrease in moderator
temperature in an undermoderated reactor?

A. Negative reactivity will be added partially bese more neutron leakage will occur.

B. Negative reactivity will be added partially besa more neutrons will be captured by the
moderator.

C. Positive reactivity will be added partially besa less neutron leakage will occur.

D. Positive reactivity will be added partially beisa fewer neutrons will be captured by the
moderator.

ANSWER: C.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2052

A reactor is shut down with the reactor vessel lreatbved for refueling. The core is covered by 23
feet of refueling water with a temperature of 100°F

Which one of the following could increase or deseebe depending on core burnup?

A. A spent fuel assembly is removed from the core.

B. Refueling water temperature is decreased t0.95°F

C. A fresh neutron source is installed in the core.

D. Movable incore source range instrumentatiompositioned to increase source range count rate.

ANSWER: B.

-4- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2252

Under which one of the following conditions is actor most likely to have a positive moderator
temperature coefficient?

A. Low coolant temperature at the beginning ofd ftycle.
B. Low coolant temperature at the end of a fueleyc
C. High coolant temperature at the beginning afed €ycle.

D. High coolant temperature at the end of a fueley

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2452 (P951)

During a reactor vessel cooldown, positive reatstidd added to the core if the moderator tempeeatur
coefficient is negative. This is partially due.to.

A. a decreasing thermal utilization factor.
B. an increasing thermal utilization factor.
C. adecreasing resonance escape probability.
D. anincreasing resonance escape probability.

ANSWER: D.

-5- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2652 (P2650)

Which one of the following describes the initiahctivity effect of a moderator temperature decrease
in an overmoderated reactor?

A. Positive reactivity will be added because feweutrons will be captured by the moderator while
slowing down.

B. Positive reactivity will be added because femeutrons will be absorbed at resonance energies
while slowing down.

C. Negative reactivity will be added because mawations will be captured by the moderator while
slowing down.

D. Negative reactivity will be added because maetrons will be absorbed at resonance energies
while slowing down.

ANSWER: C.

-6- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2853

Which one of the following describes the changthenmoderator temperature coefficient (MTC) of
reactivity over core life? (Assume 100 percent eofer all cases.)

A. MTC becomes less negative because as contrslaedwithdrawn from the core, the increase in
the number of neutrons leaking from the core fafRincrease in moderator temperature is
smaller.

B. MTC becomes less negative because as U-238tdeptel°F increase in moderator temperature
results in fewer neutrons escaping resonance @ptur

C. MTC becomes more negative because as U-235tdepéel °F increase in moderator temperature
permits more neutrons to leak out of the core.

D. MTC becomes more negative because as fissiatupt@oisons build up, the increase in the
number of neutrons being absorbed by fission proploisons for a 1°F increase in moderator
temperature is larger.

ANSWER: A.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B2952

Which one of the following describes the initiahctivity effect of a moderator temperature increase
in an overmoderated reactor?

A. Negative reactivity will be added because maratron leakage will occur.

B. Negative reactivity will be added because maetrons will be captured by the moderator.
C. Positive reactivity will be added because lemston leakage will occur.

D. Positive reactivity will be added because femeutrons will be captured by the moderator.

ANSWER: D.

-7- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B3152

How does control rod withdrawal affect the modera&onperature coefficient in an undermoderated
reactor?

A. The initially negative MTC becomes more negative
B. The initially negative MTC becomes less negative
C. The initially positive MTC becomes more positive

D. The initially positive MTC becomes less positive

ANSWER: B.
TOPIC: 202004

KNOWLEDGE: K1.02 [2.5/2.6]
QID: B3652 (P3650)

Which one of the following describes the initiahctivity effect of a moderator temperature increase
in an undermoderated reactor?

A. Negative reactivity will be added because maratrons will be absorbed by U-238 at resonance
energies while slowing down.

B. Negative reactivity will be added because maetrons will be captured by the moderator while
slowing down.

C. Positive reactivity will be added because femeautrons will be absorbed by U-238 at resonance
energies while slowing down.

D. Positive reactivity will be added because femeutrons will be captured by the moderator while
slowing down.

ANSWER: A.

-8- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B4226

A reactor is shut down with the reactor vessel heatbved. The core is covered by 23 feet of
refueling water at a temperature of 100°F.

Which one of the following will increaseeKif the reactor is at the end of core life, butlwiécrease
Ket if the reactor is at the beginning of core life?

A. A fresh neutron source is installed in the core.
B. Refueling water temperature is increased to E05°
C. A spent fuel assembly is replaced with a newdgsembly.

D. Movable incore source range instrumentatiompositioned to increase source range count rate.

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B6526

Consider a one month period of 100 percent poweratipn near the beginning of a fuel cycle.

During this period of operation, the depletion 6285 in the fuel tends to make the moderator

temperature coefficient negative; ardnithdrawal of control rods tends to make the
moderator temperature coefficient negati
A. less; less

B. less; more
C. more; less
D. more; more

ANSWER: A.
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TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B6926 (P6926)

Which one of the following 10 percent power leviehoges produces the largest amount of negative
reactivity from the fuel temperature coefficienfAssume that each power level change produces the
same increase/decrease in fuel temperature.)

A. 30 percent to 40 percent

B. 30 percent to 20 percent

C. 80 percent to 90 percent

D. 80 percent to 70 percent

ANSWER: A.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B7608

A reactor is shutdown near the end of a fuel cygtha the shutdown cooling system in service. The
initial reactor vessel water temperature is 1001FR.this condition, the reactor is overmoderated.

Then, a heatup and pressurization is performeding the reactor to normal operating temperature
and pressure. The reactor remains subcritical.

During the heatup, & will...

A. increase continuously.

B. decrease continuously.

C. initially increase, and then decrease.
D. initially decrease, and then increase.

ANSWER: C.

-10- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B7637 (P7637)

Which one of the following describes a situatiorewéhan increase in moderator temperature can add
positive reactivity?

A. At low moderator temperatures, an increase idenator temperature can reduce neutron leakage
from the core sufficiently to add positive readiyvi

B. At low moderator temperatures, an increase iderator temperature can reduce neutron capture
by the moderator sufficiently to add positive reaty.

C. Athigh moderator temperatures, an increaseodarator temperature can reduce neutron leakage
from the core sufficiently to add positive readiyvi

D. At high moderator temperatures, an increasedadarator temperature can reduce neutron capture
by the moderator sufficiently to add positive r@aty.

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B7667

A reactor is shut down near the middle of a fuelewith the shutdown cooling system in service.
The initial reactor vessel water temperature iSPE60In this condition, the reactor is
undermoderated.

Then, a heatup and pressurization is performeding lthe reactor to normal operating temperature
and pressure. The reactor remains subcritical.

During the heatup, & will...

A. increase continuously.

B. decrease continuously.

C. initially increase, and then decrease.
D. initially decrease, and then increase.

ANSWER: B.

-11- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.03 [2.6/2.7]
QID: B753 (P1950)

Factors that affect the probability of resonancgogfition of a neutron by a nucleus include...
A. excitation energy of the neutron, kinetic eneofiyhe nucleus, and kinetic energy of the neutron.

B. kinetic energy of the neutron, excitation enenfi}he nucleus, and excitation energy of the
neutron.

C. excitation energy of the nucleus, excitationrgn®f the neutron, and kinetic energy of the
nucleus.

D. kinetic energy of the nucleus, kinetic energyha neutron, and excitation energy of the nucleus.

ANSWER: D.

TOPIC: 292004

KNOWLEDGE: K1.03 [2.6/2.7]

QID: B1052

As fuel temperature increases, the resonance dlsopgeaks exhibited by U-238 will in
height, and will in width.

A. decrease; increase
B. decrease; decrease
C. increase; increase

D. increase; decrease

ANSWER: A.

-12- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.03 [2.6/2.7]
QID: B3153 (P3150)

Which one of the following has the smallest micagsc cross section for absorption of a thermal
neutron in an operating reactor?

A. Uranium-235
B. Uranium-238

C. Samarium-149

D. Xenon-135

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B652 (P1650)

Which one of the following contains the pair of hdes that are the most significant contributors to
the total resonance capture in the core near th@ka fuel cycle?

A. U-238 and Pu-239
B. U-238 and Pu-240
C. Pu-239 and U-235
D. Pu-239 and Pu-240

ANSWER: B.

-13- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B1553

A nuclear power plant is operating at steady-statpercent power. Which one of the following will
result in a less negative fuel temperature coeffit? (Consider only the direct effect of the cleaimg
each listed parameter.)

A. Increase in Pu-240 inventory in the core.

B. Increase in moderator temperature.

C. Increase in fuel temperature.

D. Increase in void fraction.

ANSWER: C.

TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B1852

Which one of the following is a characteristic adfipler broadening?

A. As reactor coolant temperature increases, lestenator molecules will be present in the core to
thermalize neutrons.

B. As reactor fuel temperature increases, neutiroms a wider energy spectrum will be captured in
the fuel.

C. As moderator void percentage increases, neuwdhavel farther in the core before being
absorbed or scattered.

D. As control rods are withdrawn, additional readteel will be exposed and result in a power
increase.

ANSWER: B.

-14- Reactivity Coefficients
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TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B1952 (P650)

Which one of the following isotopes is the mosngigant contributor to the resonance capture of
fission neutrons in a reactor at the beginning ffeh cycle?

A. U-238
B. U-233
C. Pu-240
D. Pu-239

ANSWER: A.

TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B3352 (P2050)

Which one of the following isotopes is the mosngigant contributor to the resonance capture of
fission neutrons in a reactor at the end of a dyele?

A. U-235
B. U-238
C. Pu-239
D. Pu-240

ANSWER: B.

-15- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B3753 (P3750)

Refer to the drawing of a curve showing the neustosorption characteristics of a typical U-238
nucleus at a resonance neutron energy (see figloe) The associated reactor is currently
operating at steady-state 80 percent power.

During a subsequent reactor power decrease toré@mgethe curve will become ; and the
percentage of the core neutron population lostsomance capture by U-238 will

A. shorter and broader; increase
B. shorter and broader; decrease
C. taller and more narrow; increase
D. taller and more narrow; decrease

ANSWER: D.

CROSS
SECTION

NEUTRON ENERGY
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B3852 (P3850)

Refer to the curve of microscopic cross sectiorafmsorption versus neutron energy for a resonance
peak in U-238 in a reactor operating at 80 perpemter (see figure below).

If reactor power is decreased to 60 percent, tighhef the curve will ; and the area
under the curve will

A. increase; increase

B. increase; remain the same
C. decrease; decrease

D. decrease; remain the same

ANSWER: B.

CROSS
SECTION

v

NEUTRON ENERGY

17- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B4826 (P4826)

If the average temperature of a fuel pellet de@gdy 50°F, the microscopic cross-section for
absorption of neutrons at a resonance energy @38mall ; and the microscopic
cross-sections for absorption of neutrons at eastfiat are slightly higher or lower than a U-238
resonance energy will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B6627 (P6626)

If the average temperature of a fuel pellet inaedsy 50°F, the microscopic cross-section for
absorption of neutrons at a resonance energy adamall ; and the microscopic
cross-sections for absorption of neutrons at easrfiat are slightly higher or lower than a U-238
resonance energy will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: C.

-18- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B7648 (P7648)

Refer to the drawing of a curve showing the neustosorption cross-section for U-238 at a resonance
energy (see figure below). The reactor assochttdthe curve is operating at 80 percent power.

If reactor power is increased to 90 percent ovemigxt few hours, the curve will become
and the percentage of the core neutron populatstitd resonance capture by U-238 will

A. shorter and broader; increase
B. shorter and broader; decrease
C. taller and more narrow; increase
D. taller and more narrow; decrease

ANSWER: A.

CROSS
SECTION

v

NEUTRON ENERGY
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B7678 (P7678)

A reactor has an initial effective fuel temperataf@00°F. If the effective fuel temperature

increases to 1,00@, the fuel temperature coefficient will become negative; because at

higher effective fuel temperatures, &@lincrease in effective fuel temperature produces a
change in Doppler broadening.

A. less; greater

B. less; smaller

C. more; greater

D. more; smaller

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B452 (P2251)

Which one of the following pairs of isotopes ispessible for the negative reactivity associatedhwit
a fuel temperature increase near the end of de/® li

A. U-235 and Pu-239
B. U-235 and Pu-240
C. U-238 and Pu-239
D. U-238 and Pu-240

ANSWER: D.

-20- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B552

Which one of the following describes how the magphét of the fuel temperature coefficient of
reactivity is affected over core life?

A. It becomes more negative, due to the buildupwf40.
B. It becomes less negative, due to the buildupssion products.

C. It becomes more negative initially due to gadaln burnup, then less negative due to fuel
depletion.

D. It remains essentially constant.

ANSWER: A.

TOPIC 292004

KNOWLEDGE: K1.05 [2.9/2.9]

QID: B1353

Compared to beginning of core life, the fuel tenapere coefficient is negative at end of
core life due to . (Assume the sammlifiitel temperature throughout the fuel cycle.)

A. less; depletion of U-238

B. more; burnup of gadolinium

C. less; buildup of fission products
D. more; buildup of Pu-240

ANSWER: D.
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2053

Compared to operating at a low power level, thé termperature coefficient of reactivity at a high
power level is negative due to . _(Assume the same core age.)

A. less; buildup of fission product poisons
B. more; improved pellet-to-clad heat transfer
C. less; higher fuel temperature

D. more; increased neutron flux

ANSWER: C.

TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2152 (P2151)

Which one of the following contains the nuclidespensible for most of the resonance capture of
fission neutrons in a reactor at the beginnindhefdixth fuel cycle? (Assume that each refueling
process replaces one-third of the fuel.)

A. U-235 and Pu-239

B. U-235 and U-238

C. U-238 and Pu-239

D. U-238 and Pu-240

ANSWER: D.

_22- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2453 (P2352)

Refer to the curve of microscopic cross sectiorafmsorption versus neutron energy for a resonance
peak in U-238 (see figure below).

If fuel temperature increases, the area undenthewill ; and negative reactivity Vol
added to the core because

A. increase; neutrons of a wider range of enengid$e absorbed by U-238

B. increase; more neutrons will be absorbed by B-#&3he resonance neutron energy

C. remain the same; neutrons of a wider range efgeées will be absorbed by U-238

D. remain the same; more neutrons will be absobyed-238 at the resonance neutron energy

ANSWER: C.

CROSS
SECTION

NEUTRON ENERGY
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2553 (P2651)

In a comparison of the fuel temperature coefficarthe beginning and end of a fuel cycle, the fuel
temperature coefficient is more negative at the of a fuel cycle because

(Assume the same initial fuel temperature througlioel fuel cycle.)

A. end; more Pu-240 is in the core

B. end; more fission products are in the core

C. beginning; more U-238 is in the core

D. beginning; less fission products are in the core

ANSWER: A.

-24- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2753 (P2751)

Refer to the curve of microscopic cross sectiorafsorption versus neutron energy for a 6.7 electro
volt (eV) resonance peak in U-238 for a reactorafieg at 50 percent power (see figure below).

If fuel temperature decreases by 50°F, the areanthé curve will ; and positive
reactivity will be added to the core because

A.

B.

C.

D.

decrease; fewer neutrons will be absorbed bydB-@verall
decrease; fewer 6.7 eV neutrons will be absolyeld-238 at the resonance energy
remain the same; fewer neutrons will be absollyed-238 overall

remain the same; fewer 6.7 eV neutrons will lngoabed by U-238 at the resonance energy

ANSWER: C.

CROSS
SECTION

NEUTRON ENERGY
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2852 (P2850)

Refer to the curve of microscopic cross sectiorafmsorption versus neutron energy for a resonance
peak in U-238 in a reactor operating at 80 perpemter (see figure below).

If reactor power is increased to 100 percent, &gttt of the curve will ; and the area
under the curve will

A. increase; increase

B. increase; remain the same
C. decrease; decrease

D. decrease; remain the same

ANSWER: D.

CROSS
SECTION

NEUTRON ENERGY
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.10 [3.2/3.2]
QID: B125

Which one of the following will cause the void cheent to become less negative? (Consider only
the direct effects of the indicated changes.)

A. Core void fraction increases.
B. Fuel temperature decreases.
C. Gadolinium burns out.

D. Control rods are partially inserted.

ANSWER: B.

TOPIC: 292004
KNOWLEDGE: K1.10 [3.2/3.2]
QID: B354

Which one of the following is the primary reasoa tloid coefficient becomes less negative toward
the end of a fuel cycle?

A. The thermal neutron flux increases.

B. The thermal diffusion length decreases.
C. The fuel centerline temperature increases.
D. The control rod density decreases.

ANSWER: D.

27- Reactivity Coefficients
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.10 [3.2/3.2]
QID: B2153

Which one of the following describes why more povegproduced in the lower half of a reactor core
(versus the upper half) that has been operatid@@percent power for several weeks near the
beginning of a fuel cycle?

A. Xenon concentration is smaller in the lower wdlthe core.

B. The moderator-to-fuel ratio is smaller in thevéo half of the core.

C. Control rods are adding less negative reactinithe lower half of the core.

D. The void coefficient is adding less negativectdty in the lower half of the core.

ANSWER: D.

TOPIC: 292004
KNOWLEDGE: K1.11 [2.5/2.6]
QID: B953

Which one of the following describes how and whg ioid coefficient of reactivity changes as void
fraction increases during a control rod withdraaa80 percent power?

A. Becomes less negative, due to the increasedaisoof neutrons by U-238.
B. Becomes less negative, due to a greater fraofiaeutrons lost to leakage from the core.

C. Becomes more negative, due to the reductiohdridst fission contribution to the neutron
population.

D. Becomes more negative, due to a greater fraatloss of moderator for a 1 percent void increase
at higher void fractions.

ANSWER: D.
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February 2016
TOPIC: 292004
KNOWLEDGE: K1.14 [3.3/3.3]
QID: B253

During a reactor startup with the reactor cooldri29°F, excessive control rod withdrawal resuits i
a 10-second reactor period with reactor power lothe intermediate range. Without any further
operator action, which one of the following coatiuts of reactivity will respond first to reduceeth
rate of power increase?

A. Pressure

B. Void

C. Moderator

D. Doppler

ANSWER: D.

TOPIC: 292004
KNOWLEDGE: K1.14 [3.3/3.3]
QID: B272

During a reactor power increase from steady-statge2cent to steady-state 100 percent, the smallest
addition of positive reactivity will be caused thetchange in...

A. void content.

B. fuel temperature.

C. xenon concentration.
D. moderator temperature.

ANSWER: D.
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NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292004
KNOWLEDGE: K1.14 [3.3/3.3]
QID: B1653

Which one of the following lists the moderator temperature coefficient (MTC), fuel temperature
coefficient (FTC), and void coefficient (VC) in order of magnitude from most negative to least
negative for a reactor at 50 percent power in the middle of a fuel cycle?

A. FTC, VC, MTC

B. FTC, MTC, VC

C. VC, FTC, MTC

D. VC, MTC, FTC

ANSWER: D.

TOPIC: 292004
KNOWLEDGE: K1.14 [3.3/3.3]
QID: B2353

During a reactor power decrease from steady-state 100 percent to steady-state 20 percent, the smalles
addition of positive reactivity will be caused by the change in...

A. void percentage.

B. fuel temperature.

C. xenon concentration.
D. moderator temperature.

ANSWER: D.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.01 [3.2/3.3]
QID: B653
A notch movement of a control rod represents anaekl of inches.
A 2
B. 3
C. 6
D. 12
ANSWER: C.
TOPIC: 292005
KNOWLEDGE: K1.01 [3.2/3.3]
QID: B854

A control rod is initially at position 16. Whenetlgontrol rod is moved to position 22, it is being.
A. inserted 18 inches.

B. withdrawn 18 inches.

C. inserted 36 inches.

D. withdrawn 36 inches.

ANSWER: B.

-1- Control Rods
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.01 [3.2/3.3]
QID: B1255

A reactor core consists of fuel bundles and comtrdé that are 12 feet in length. A new rod
position is indicated for every 3 inches of rod oot

If a control rod is inserted 75 percent into theecdt will be located at rod position...
A. 9.

B. 12.

C. 27.

D. 36.

ANSWER: B.

TOPIC: 292005

KNOWLEDGE: K1.01 [3.2/3.3]

QID: B3054

If a control rod is moved from position 22 to pasit12, it is being...
A. inserted 30 inches.

B. withdrawn 30 inches.

C. inserted 60 inches.

D. withdrawn 60 inches.

ANSWER: A.

-2- Control Rods
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February 2016

TOPIC: 292005
KNOWLEDGE: K1.01 [3.2/3.3]
K1.11 [2.4/2.5]

QID: B3554

A control rod that was initially at position 06bging withdrawn three more notches. After the
withdrawal, the control rod will be classified as a rod; and the blade tip for this
control rod will be positioned 36 inches from the position.

A. shallow; fully inserted
B. shallow; fully withdrawn
C. deep; fully inserted

D. deep; fully withdrawn

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.02 [2.5/2.6]
QID: B754

Which one of the following materials is used in ttohrods primarily for thermal neutron
absorption?

A. Boron

B. Carbon

C. Gadolinium
D. Stainless Steel

ANSWER: A.

-3- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B54

The reverse power effect (or reverse reactivitg@jfoccasionally observed when a shallow
control rod is withdrawn one or two notches is tlua relatively...

A. small local power decrease due to increased Doppler effects.

B. small local power decrease due to the shadowefiegt of nearby control rods.

C. large local power increase being offset by @elated power decrease.

D. large local power increase being offset by a enatbr temperature-related power decrease.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
K1.12 [2.6/2.9]
QID: B134
Withdrawal of a deep control rod will significantiffect which one of the following?
A. Axial flux shape
B. Rod shadowing
C. Radial power distribution

D. Reverse power effect

ANSWER: C.

-4- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B254

A reactor is operating at steady-state 50 percewep. A control rod is inserted a short distance
(from 08 to 02 notches). Assuming that recircolafiow remains constant, reactor power will...

A. increase and stabilize at a higher value.
B. increase temporarily, then return to the oribusue.
C. decrease and stabilize at a lower value.

D. decrease temporarily, then return to the orignadue.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B356

A reactor is initially critical below the point efdding heat with stable reactor vessel temperature
and pressure. If control rods are manually ingefee 5 seconds, reactor power will decrease...

A. to a shutdown power level determined by sulmaitmultiplication.

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

C. until inherent positive reactivity feedback casighe reactor to become critical at a lower
power level.

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

ANSWER: A.

-5- Control Rods
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B755 (P754)

A reactor is initially critical below the point efdding heat (POAH) during a reactor startup. If
control rods are manually withdrawn for 5 secomdagctor power will...

A. increase to a stable critical power level betbe POAH.
B. increase temporarily, then decrease and stalalizhe original value.
C. increase to a stable critical power level atREAH.

D. increase temporarily, then decrease and statbitow the original value.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B954 (P1955)

A reactor has been shut down for three weeks Wlittoatrol rods fully inserted. If a center
control rod is fully withdrawn from the core, neutrflux level will... (Assume the reactor
remains subcritical.)

A. remain the same.

B. increase and stabilize at a new higher level.

C. increase temporarily then return to the origlaaél.

D. increase exponentially until the operator reitssthe center control rod.

ANSWER: B.

-6- Control Rods
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B1954

During a reactor startup:

» Reactor power is stable at the point of adding,heat

* The main steam isolation valves are open,

» Reactor vessel pressure is stable at 600 psig, and

* The steam bypass system pressure setpoint is €20 ps

Then, control rods are manually withdrawn for Sosets.  When conditions stabilize, reactor
power will be ; and reactor vessel pressill be . (Assume the reactor
does not scram.)

A. higher; the same

B. higher; higher

C. the same; the same

D. the same; higher

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B2155 (P1854)

A reactor has been shut down for three weeks Wlitoatrol rods fully inserted. If a single
control rod is fully withdrawn from the core, neutrflux level will... (Assume the reactor
remains subcritical.)

A. increase and stabilize above the original level.

B. increase, then decrease and stabilize at thaaltilevel.

C. increase, then decrease and stabilize abowaithieal level.

D. remain the same during and after the withdrawal.

ANSWER: A.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B2254

A reactor is critical below the point of adding hROAH) during a hot reactor startup in the
middle of a fuel cycle. Control rods are withdrafen 20 seconds to establish a positive
30-second reactor period.

In response to the control rod withdrawal, reapmwer will increase...

A. continuously until control rods are reinserted.

B. and stabilize at a level slightly below the POAH

C. temporarily, and then stabilize at the origileakl.

D. and stabilize at a level equal to or above {BAR.

ANSWER: D.

TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B2554

A reactor is operating steady-state at the poiadding heat (POAH) during a reactor startup near
the beginning of a fuel cycle. Reactor pressustdble at 600 psig and the main steam isolation
valves are closed. There is a small but signifitesat loss from the reactor vessel to the
surroundings.

If a control rod is manually inserted for 5 secoadd the reactor does not scram, when conditions
stabilize reactor power will be ; anctt@avessel pressure will be

A. at the POAH; 600 psig

B. at the POAH; less than 600 psig

C. less than the POAH; 600 psig

D. less than the POAH; less than 600 psig

ANSWER: B.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.04 [3.5/3.5]
QID: B3856

Criticality has been achieved during a xenon-fessgctor startup with core neutron flux level low
in the intermediate range. A stable positive 66bsd reactor period has been established. Now
the operator begins inserting control rods in dorefo stabilize the core neutron flux level nagar
current value. The operator stops inserting contids exactly when the reactor period indicates
infinity.

Immediately after the operator stops insertingcetrol rods, the reactor period will become
; and the core neutron flux level will

A. positive; increase exponentially
B. positive; increase linearly
C. negative; decrease exponentially

D. negative; decrease linearly

ANSWER: A.

TOPIC: 292005

KNOWLEDGE: K1.05 [2.5/2.6]

QID: B555

Rod density is a measure of the total number ofrobrod notches the core divided
by the total number of control rod notches the core.

A. inserted into; available in

B. inserted into; withdrawn from
C. withdrawn from; available in
D. withdrawn from; inserted into

ANSWER: A.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.05 [2.5/2.6]
QID: B955

How is control rod density affected as control rads inserted during a reactor shutdown?
A. Increases continuously during rod insertion.

B. Decreases continuously during rod insertion.

C. Increases initially, then decreases after 50querof the rods are inserted.

D. Decreases initially, then increases after 5@g@rof the rods are inserted.

ANSWER: A.

TOPIC: 292005
KNOWLEDGE: K1.05 [2.5/2.6]
QID: B1055

Control rod density is a measure of the...

A. percentage of control rods inserted into theecor

B. percentage of control rods withdrawn from theeco

C. number of control rods fully inserted dividedthg number of control rods fully withdrawn.
D. number of control rods fully withdrawn divideg the number of control rods fully inserted.

ANSWER: A.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.05 [2.5/2.6]
QID: B1355

During a reactor startup, as control rods are beitigdrawn, control rod density...
A. decreases until 50 percent of the rods are wathd, then increases.

B. increases until 50 percent of the rods are wathvth, then decreases.

C. decreases whenever any of the rods are withdrawn

D. increases whenever any of the rods are withdrawn

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.5/2.6]
QID: B756 (P755)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1 X2eutrons/crirsec
Control rod tip thermal neutron flux = 5 x%®eutrons/crirsec

If the control rod is slightly withdrawn such thle tip of the control rod is located in a thermal
neutron flux of 1 x 1& neutrons/crirsec, the differential control rod worth will in@se by a
factor of . (Assume the core averagenleneutron flux is constant.)

A. 0.5

B. 1.4

C. 20

D. 4.0

ANSWER: D.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B856 (P555)

The total amount of reactivity added by a contoal position change from a reference height to
any other rod height is called...

A. differential rod worth.
B. excess reactivity.
C. integral rod worth.

D. reference reactivity.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1057 (P1554)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1.0 X*I0cn?-sec
Control rod tip thermal neutron flux = 5.0 x#@/cn?-sec

If the control rod is slightly inserted such thag tontrol rod tip is located in a thermal neutron

flux of 1.0 x 133 n/cnt-sec, the differential control rod worth will in@ge by a factor of
(Assume the core average thermalarefitrx is constant.)

A 2

B. 4

C. 10

D. 100

ANSWER: B.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1555

As a control rod is withdrawn from notch positidd # notch position 48, the absolute value of
integral rod worth will...

A. decrease, then increase.
B. increase, then decrease.
C. decrease continuously.

D. increase continuously.

ANSWER: D.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1657 (P1555)

Which one of the following expresses the relatigpfietween differential rod worth (DRW) and
integral rod worth (IRW)?

A. IRW is the slope of the DRW curve.

B. IRW is the inverse of the DRW curve.

C. IRW is the sum of the DRWs between the initiad &inal control rod positions.
D. IRW is the sum of the DRWs of all control rodsaespecific control rod position.

ANSWER: C.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1755 (P134)

Which one of the following expresses the relatigm&ietween differential rod worth (DRW) and
integral rod worth (IRW)?

A. DRW is the area under the IRW curve at a givahposition.
B. DRW is the slope of the IRW curve at a given pogition.
C. DRW is the IRW at a given rod position.

D. DRW is the square root of the IRW at a given podition.

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1855 (P1755)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1.0 X*I0cn?-sec
Control rod tip thermal neutron flux = 4.0 x#@/cn?-sec

If the control rod is slightly inserted such tha tontrol rod tip is located in a thermal neufitar
of 1.2 x 182 n/cn?-sec, the differential control rod worth will in@se by a factor of

(Assume the core average thermal neutron flux nstzmt.)

A. 1/3

B. 3

C. 9

D. 27

ANSWER: C.
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February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B1955

Which one of the following describes the changmagnitude (positive value) of integral rod
worth during the complete withdrawal of a fully @mged control rod?

A. Increases, then decreases.
B. Decreases, then increases.
C. Increases continuously.

D. Decreases continuously.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B2055

Which one of the following describes the changmagnitude (absolute value) of differential
control rod worth during the complete withdrawaldiully inserted control rod?

A. Increases, then decreases.
B. Decreases, then increases.
C. Increases continuously.
D. Decreases continuously.

ANSWER: A.

-15- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B2255 (P655)

Which one of the following parameters typically hlas greatest influence on the shape of a
differential rod worth curve?

A. Core radial neutron flux distribution
B. Core axial neutron flux distribution
C. Core xenon distribution

D. Burnable poison distribution

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B2655 (P2554)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1.0 X*I0cn?-sec
Control rod tip thermal neutron flux = 4.0 x#@/cn?-sec

If the control rod is slightly inserted such tha tontrol rod tip is located in a thermal neufitar
of 1.6 x 13° n/cn?-sec, the differential control rod worth will in@se by a factor of

(Assume the core average thermal neutron flux nstzmt.)

A 2

B. 4

C. 8

D. 16

ANSWER: D.
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Integral rod worth is the...

A. change in reactivity per unit change in rod posi

B. rod worth associated with the most reactive rmod.

C. change in worth of a control rod per unit chaimgeeactor power.

D. reactivity added by moving a control rod fromegerence point to another point.

ANSWER: D.

TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B2856

During normal full power operation, the differemtwantrol rod worth is small near the top and
bottom of the core compared to the center regioestd the effects of...

A. fuel enrichment.

B. neutron flux distribution.

C. xenon concentration.

D. fuel temperature distribution.

ANSWER: B.

-17- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.07 [2.4/2.6]
QID: B2956

A reactor is operating at steady-state 50 percawepnear the end of a fuel cycle with all control
systems in manual. The radial power distribut®syimmetric and peaked in the center of the
core, and the axial power distribution is peakéghdlly below the core midplane.

The tip of the most centrally-located control reccurrently located at the core midplane. The
control rod is constructed of a homogeneous newbsiorber and the active neutron absorber
length is exactly as long as the adjacent fuelmble The rod is manually inserted fully into the
core, and reactor power stabilizes at 42 percent.

If, instead, the control rod had been withdrawyfidom its core midplane position, the reactor
would have experienced

A. alarger absolute change in integral controlnesktivity.
B. a smaller absolute change in integral contrdlneactivity.
C. alarger absolute change in reactor shutdowigimar

D. a smaller absolute change in reactor shutdowgima

ANSWER: A.

TOPIC: 292005
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B53

Which one of the following statements describes kbbanges in core parameters affect control
rod worth (CRW)?

A. CRW increases with an increase in void fraction.

B. CRW increases with an increase in fast neutiwon f

C. CRW decreases when approaching the end of @yualkd.
D. CRW decreases when the temperature of the aozbdses.

ANSWER: C.
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If the void fraction surrounding several centrdtigated fuel bundles increases, the worth of the
associated control rods will...

A.

decrease, because the average neutron enettyy fnel bundles decreases, resulting in fewer
neutrons traveling from within the fuel bundleghe affected control rods.

decrease, because more neutrons are resonhstisbad in the fuel while they are being
thermalized, resulting in fewer thermal neutrongilable to be absorbed by the affected
control rods.

increase, because the diffusion length of teentlal neutrons increases, resulting in more
thermal neutrons traveling from within the fuel biles to the affected control rods.

increase, because neutrons will experiencegelosiowing down length, resulting in a smaller
fraction of thermal neutrons being absorbed byfileéand more thermal neutrons available to
be absorbed by the affected control rods.

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B1157

Which one of the following conditions will causeetassociated differential control rod worth(s) to
become more negative? (Consider only the dirdetedf the indicated changes.)

A.

B.

C.

D.

During a small power change, fuel temperatuoedases.
With the reactor shut down, reactor coolant terafure increases from 100°F to 200°F.
During a small power change, the percentageiofsvincreases.

During a control pattern adjustment, the lobartal neutron flux surrounding a control rod
decreases while the core average thermal neutigidmains the same.

ANSWER: B.

-19- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B1556

If the void fraction surrounding several centrdtigated fuel bundles decreases, the worth of the
associated control rods will...

A. increase, because the average neutron enetlyg area of the affected control rods increases.

B. increase, because fewer neutrons are resorabgtyrbed in the fuel while they are being
thermalized, resulting in more thermal neutrondlalke to be absorbed by the affected
control rods.

C. decrease, because the diffusion length of tertal neutrons decreases, resulting in fewer
thermal neutrons reaching the affected control.rods

D. decrease, because neutrons will experiencertesistowing down length, resulting in a larger
fraction of thermal neutrons being absorbed byukéand fewer thermal neutrons available to
be absorbed by the affected control rods.

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B2656 (P1556)

As moderator temperature increases, the diffedamtthworth becomes...
A. more negative due to longer neutron diffusiamglis.

B. more negative due to decreased resonance alosoopineutrons.

C. less negative due to reduced moderation of oesitr

D. less negative due to decreased moderator aisogdtneutrons.

ANSWER: A.

-20- Control Rods



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292005
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B2857

A reactor is operating at 85 percent power withtdmod X-Y inserted 20 percent. Which one
of the following will cause the differential rod wih of control rod X-Y to become more negative?
(Assume that control rod X-Y remains 20 percengited for each case.)

A. Core Xe-135 builds up in the lower half of there.

B. An adjacent control rod is fully withdrawn frotine core.

C. Reactor vessel pressure drifts from 900 psRgpsig.

D. Fuel temperature increases as fission prodwsgggaccumulate in nearby fuel rods.

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.10
QID: B179

Which one of the following is a reason for neutflux shaping?
A. To minimize the worth of individual control rothy evenly distributing the flux radially.

B. To reduce the reverse power effect during ratidvawal by peaking the flux at the top of the
core.

C. To equalize control rod drive mechanism wear@ndrol rod burnup.

D. To increase the effectiveness of the power cbndds by peaking the flux at the bottom of the
core.

ANSWER: A.
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Neutron flux shaping within a reactor core is desijto...

A. prevent the effects of rod shadowing during ocointod motion.

B. generate more power in the top portion of thee@arly in core life.
C. ensure that local core thermal power limitsraveexceeded.

D. minimize the reverse power effect during cointool motion.

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.10 [2.8/3.3]
QID: B1557

Which one of the following is a reason for neutflux shaping?
A. To minimize local power peaking by more evenistidbuting the core thermal neutron flux.

B. To reduce the reverse power effect during ratidvawal by peaking the thermal neutron flux
at the top of the core.

C. To equalize control rod drive mechanism wear@ndrol rod burnup.

D. To increase control rod worth by peaking theriad neutron flux at the bottom of the core.

ANSWER: A.
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The primary purpose for performing control rod paog changes is to...
A. evenly burn up the fuel.

B. evenly burn up the control rods.

C. reduce excessive localized reactor vessel neunadiation.

D. reduce control rod shadowing.

ANSWER: A.

TOPIC: 292005
KNOWLEDGE: K1.10 [2.8/3.3]
QID: B2457 (P2456)

Which one of the following is a reason for neutflux shaping in a reactor core?

A. To minimize local power peaking by more evenistidbuting the core thermal neutron flux.

B. To reduce thermal neutron leakage by decredbemgeutron flux at the periphery of the
reactor core.

C. Toreduce the size and number of control roésleé to shut down the reactor during a reactor

Scram.

D. To increase differential control rod worth byageng the thermal neutron flux at the top of the

reactor core.

ANSWER: A.
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The main reason for designing and operating aoseagth a flattened neutron flux distribution is
to...

A. provide even burnup of control rods.
B. reduce neutron leakage from the core.
C. achieve a higher average power density.

D. provide more accurate nuclear power indication.

ANSWER: C.

TOPIC: 292005

KNOWLEDGE: K1.11 [2.4/2.5]

QID: B557

A control rod located at notch position in the core would be considered a
control rod.

A. 36; deep

B. 36; intermediate
C. 12; intermediate
D. 12; deep

ANSWER: D.
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A reactor is operating at steady-state 100 pempewer when a single control rod fully inserts
from the fully withdrawn position. After the ingdi transient, the operator returns the reactor to
100 percent power with the control rod still fuihserted.

Compared to the initial axial neutron flux shaje turrent axial neutron flux shape will have a...
A. minor distortion, because a fully inserted cohtod has zero reactivity worth.

B. minor distortion, because the fully insertedteolrod is an axially uniform poison.

C. major distortion, because the upper and lowss balves are loosely coupled.

D. major distortion, because power production alirgglength of the rod drastically decreases.

ANSWER: B.

TOPIC: 292005
KNOWLEDGE: K1.12 [2.6/2.9]
QID: B454

Which one of the following control rods, when repiosed by 2 notches, will have the greatest
effect on the axial neutron flux shape?

A. Deep rod at the center of the core

B. Deep rod at the periphery of the core
C. Shallow rod at the center of the core

D. Shallow rod at the periphery of the core

ANSWER: C.
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During reactor power operations, the axial neuthaxi shape is affected most by withdrawal of
control rods; and the radial neutrox $liape is affected most by withdrawal of
control rods.

A. shallow; shallow

B. deep; shallow

C. shallow; deep

D. deep; deep

ANSWER: C

TOPIC: 292005
KNOWLEDGE: K1.12 [2.6/2.9]
QID: B1357

During reactor power operations, the radial neuthaashape is affected most by the withdrawal
of control rods.

A. shallow

B. deep

C. peripheral
D. intermediate

ANSWER: B.
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A reactor is operating at 60 percent power withrred neutron flux peaked in the bottom half of
the core. Partial withdrawal of a deep control wolll primarily affect total (versus local) core
power because is relatively high iraetfea of withdrawal.

A. fuel enrichment

B. thermal neutron flux

C. void content

D. moderator temperature

ANSWER: C.

TOPIC: 292005
KNOWLEDGE: K1.12 [2.6/2.9]
QID: B1757

Which one of the following control rods, when repiosed by 2 notches, will have the smallest
effect on the axial neutron flux shape?

A. Deep rods at the center of the core

B. Deep rods at the periphery of the core
C. Shallow rods at the center of the core

D. Shallow rods at the periphery of the core

ANSWER: B.
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A reactor is operating at 50 percent power at the beginning of a fuel cycle. Which one of the
following compares the effects of dropping a deep control rod out of the core to the effects of
dropping the same control rod if it is shallow? (Assume the reactor does not scram.)

A.

B.

C.

D.

Dropping a deep control rod causes a greater change in shutdown margin.
Dropping a deep control rod causes a smaller change in shutdown margin.
Dropping a deep control rod causes a greater change in axial power distribution.

Dropping a deep control rod causes a greater change in radial power distribution.

ANSWER: D.
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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.
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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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QID: B1960 (P1360)

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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KNOWLEDGE: K1.05 [2.9/2.9]
QID: B2760 (P2859)

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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KNOWLEDGE: K1.06 [2.7/2.7]
QID: B660

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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KNOWLEDGE: K1.06 [2.7/2.7]
QID: B1262 (P1960)

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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KNOWLEDGE: K1.06 [2.7/2.7]
QID: B2559 (P3362)

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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KNOWLEDGE: K1.06 [2.7/2.7]
QID: B2960 (P2961)

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.
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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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TOPIC: 292006
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B1361 (P1358)

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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KNOWLEDGE: K1.07 [3.2/3.2]
QID: B3861 (P3860)

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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KNOWLEDGE: K1.08 [2.8/3.2]
QID: B135

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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TOPIC: 292006
KNOWLEDGE: K1.08 [2.8/3.2]
QID: B1062

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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TOPIC: 292006
KNOWLEDGE: K1.08 [2.8/3.2]
QID: B2660 (P2359)

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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TOPIC: 292006
KNOWLEDGE: K1.08 [2.8/3.2]
QID: B3061 (P3060)

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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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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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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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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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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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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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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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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KNOWLEDGE: K1.13 [2.6/2.6]
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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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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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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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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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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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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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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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KNOWLEDGE: K1.14 [3.1/3.2]
QID: B3563 (P3563)

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.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B3863

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.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B6831 (P6831)

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.
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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.

TOPIC: 292006
KNOWLEDGE: K1.14 [3.1/3.2]
QID: B7531

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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KNOWLEDGE: K1.14 [3.1/3.2]
QID: B7657 (P7657)

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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Which one of the following describes burnable pogd

A. Fuel mixtures containing isotopes with large negcopic cross sections for scattering to improve
neutron thermalization.

B. Thermal neutron absorbing material added tdukeduring manufacturing to increase allowable
core fuel load.

C. Thermal neutron absorbing material producetiénnon-fissionable fuel isotopes by fast neutron
absorption.

D. Fast neutron absorbing material loaded intaughyger one-third of the core to aid in flattening th
thermal neutron flux.

ANSWER: B.

TOPIC: 292007
KNOWLEDGE: K1.01 [2.9/3.1]
QID: B136

Burnable poisons are placed in a reactor to...

A. increase the amount of fuel that can be loademthe core.

B. accommodate control rod depletion that occues gore life.

C. compensate for the buildup of xenon-135 thatover core life.

D. ensure the reactor will always operate in anenmdbderated condition.

ANSWER: A.
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KNOWLEDGE: K1.01 [2.9/3.1]
QID: B264

Burnable poisons are loaded into a reactor to...

A. reduce the rod shadowing effect between shaltmig early in core life.

B. provide for flux shaping in areas of deep rodsry high power operation.

C. increase the excess reactivity that can be tbade the core during refueling.

D. ensure the moderator temperature coefficien¢activity remains negative throughout core life.

ANSWER: C.

TOPIC: 292007
KNOWLEDGE: K1.01 [2.9/3.1]
QID: B364 (P362)

Which one of the following is not a function perfogd by burnable poisons in an operating reactor?
A. Provide neutron flux shaping.

B. Provide more uniform power density.

C. Offset the effects of control rod burnout.

D. Allow higher enrichment of new fuel assemblies.

ANSWER: C.
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QID: B1265
Gadolinium (Gd-155, Gd-157) is used instead of hd&-10) as the material; when
compared to boron, gadolinium has a much cross section for absorbing thermal neutrons.

A. control rod; larger
B. burnable poison; larger
C. control rod; smaller

D. burnable poison; smaller

ANSWER: B.

TOPIC: 292007
KNOWLEDGE: K1.01 [2.9/3.1]
QID: B2564 (P2164)

Why are burnable poisons installed in a reactor?

A. To shield reactor fuel from thermal neutron flumtil later in core life.

B. To compensate for control rod burnout that os@wer core life.

C. To flatten the radial thermal neutron flux disition at the end of core life.
D. To ensure a negative moderator temperatureicteeff early in core life.

ANSWER: A.
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At the beginning of a fuel cycle (BOC), the contiadis are inserted relatively deep into the codéat
percent power. At the end of a fuel cycle (EOG#, ¢ontrol rods are nearly fully withdrawn at 100
percent power.

Which one of the following is the primary reasonttte change in the full power control rod posi#ton
A. Reactivity from the power defect is much lesg@xC.

B. Reactivity from the void coefficient is much gter at EOC.

C. The excess reactivity in the core is much |¢£CC.

D. The integral control rod worth is much greateE@C.

ANSWER: C.
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KNOWLEDGE: K1.03 [2.4/2.7]
QID: B1163 (P1264)

Refer to the drawing of & versus core age (see figure below).
The major cause for the change igskom point 1 to point 2 is the...
A. depletion of fuel.

B. burnout of burnable poisons.

C. initial heatup of the reactor.

D. buildup of fission product poisons.

ANSWER: D.

Kot

CORE AGE
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QID: B1364

Refer to the drawing of & versus core age (see figure below).
The major cause for the change igslkom point 2 to point 3 is the...
A. depletion of fuel.

B. depletion of control rods.

C. burnout of burnable poisons.

D. burnout of fission product poisons.

ANSWER: C.

Ko

CORE AGE
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KNOWLEDGE: K1.03 [2.4/2.7]
QID: B1563

Refer to the drawing of & versus core age (see figure below).
The major cause for the change igsikom point 3 to point 4 is the...
A. depletion of U-235.

B. depletion of U-238.

C. burnout of burnable poisons.

D. buildup of fission product poisons.

ANSWER: A.

Ker

CORE AGE
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QID: B3264

Refer to the curve of § versus core age for an operating reactor (seefigelow).

The reactor has been operating at 100 percent pgowseveral weeks and is currently operating
between points 2 and 3 on the curve.

Assuming reactor recirculation flow rate remains shhme, what incremental control rod operation(s)
will be needed to maintain 100 percent power ynaiht 3 is reached?

A. Withdrawal for the entire period.
B. Withdrawal at first, then insertion.
C. Insertion for the entire period.

D. Insertion at first, then withdrawal.

ANSWER: C.

Ker

CORE AGE
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Which one of the following contributes to the need for a much higher 100 percent power control rod
density at the beginning of a fuel cycle (BOC) as compared to the end of a fuel cycle (EOC)?

A. The negative reactivity from burnable poisons is greater at BOC.
B. The negative reactivity from fission product poisons is smaller at BOC.
C. The positive reactivity from the fuel in the core is smaller at BOC.

D. The positive reactivity from a unit withdrawal of a typical control rod is greater at BOC.

ANSWER: B.
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A nuclear power plant was operating at steady-state 100 percent power near the end of a fuel cycle
when a reactor scram occurred. Four hours after the scram, reactor pressure is currently being
maintained at 600 psig in anticipation of commencing a reactor startup.

Which one of the following will cause the core fission rate to increase?

A. The operator fully withdraws the first group of control rods.

B. Reactor vessel pressure is allowed to increase by 20 psig.

C. Reactor coolant temperature is allowed to increase by 3°F.

D. An additional 2 hours are allowed to pass with no other changes in plant parameters.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.01 [3.8/3.9]
QID: B3465

A nuclear power plant was operating at steady-state 100 percent power near the end of a fuel cycle
when a reactor scram occurred. Four hours after the scram, reactor pressure is currently being
maintained at 600 psig in anticipation of commencing a reactor startup.

Which one of the following will cause the core fission rate to decrease?

A. Core void fraction is decreased by 2 percent.

B. Reactor coolant temperature is allowed to decrease by 3°F.

C. The operator fully withdraws the first group of control rods.

D. An additional 2 hours are allowed to pass with no other changes in plant parameters.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.02 [3.8/3.8]
QID: B1065

A refueling outage has just been completed, améetor startup is being commenced. Which one of
the following lists the method(s) typically usedattdd positive reactivity during the approach to
criticality?

A. Control rods only

B. Recirculation flow only

C. Control rods and recirculation flow

D. Recirculation flow and steaming rate

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B266 (P65)

While withdrawing control rods during a reactorrgip, the stable source range count rate doubled.
If the same amount of reactivity that caused tist floubling is added again, the stable countwdte
; and the reactor will be
A. more than double; subcritical
B. more than double; critical
C. double; subcritical

D. double; critical

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1449 (P1348)

A reactor is shut down by 1.8RK/K. Positive reactivity is added that increadss stable source
range count rate from 15 cps to 300 cps.

What is the current value of
A. 0.982
B. 0.990
C. 0.995
D. 0.999

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B1565 (P1065)

During a reactor startup, equal amounts of posraetivity are being sequentially added, and the
source range count rate is allowed to reach eqiutibafter each addition. Which one of the
following statements applies for each successiaetinaty addition?

A. The time required to reach equilibrium counteratthe same.

B. The time required to reach equilibrium couneratshorter.

C. The numerical change in equilibrium count ratgreater.

D. The numerical change in equilibrium count ratéhie same.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1766 (P2468)

A reactor startup is in progress with a currest 8f 0.95 and a stable source range count rate of
150 cps. Which one of the following stable cowates will occur when i becomes 0.98?

A. 210 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B1849 (P1448)

A subcritical reactor has a stable source rangataate of 150 cps with a shutdown reactivity20
%AK/K. Approximately how much positive reactivity stube added to establish a stable count rate
of 600 cps?

A. 0.5 9%\K/K

B. 1.0 %\K/K

C. 1.5 %K/K

D. 2.0 %\K/K

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1949 (P448)

A subcritical reactor has a stable source rangataaiie of 150 cps with a shutdown reactivity20
%AK/K. How much positive reactivity must be addedestablish a stable count rate of 300 cps?

A.

B.

C.

D.

0.5 YA\K/K

1.0 YAK/K

1.5 %AK/K

2.0 %\K/K

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1964

A reactor startup is in progress and the reactsligbtly subcritical with a stable source rangarto
rate. Assuming the reactor remains subcriticah@t control rod withdrawal will cause the reactor
period to become positive, and then...

A.

B.

C.

D.

gradually lengthen and stabilize at a negati¥es&cond period.
gradually lengthen and stabilize at infinity.
gradually lengthen until reactor power reachespoint of adding heat, then stabilize at infinity

gradually lengthen until the neutron populatieaches equilibrium, then stabilize at a negative
80-second period.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2069

A reactor startup is in progress with a curreat 6f 0.95 and a stable source range count rate®f 12
cps. Which one of the following stable count ratdsoccur when ks becomes 0.98?

A. 210 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2149 (P848)

A subcritical reactor has an initiakiof 0.8 with a stable source range count rate 6fcids. |If
positive reactivity is added untild equals 0.95, at what value will the count ratbistae?

A. 150 cps
B. 200 cps
C. 300 cps
D. 400 cps

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2165 (P1766)

A reactor startup is in progress with the reactorently subcritical.

Which one of the following describes the changsaarce range count rate resulting from a short
control rod withdrawal with K at 0.95 as compared to an identical control ratidvawal with ke at
0.99? (Assume the reactivity additions are eqndlthe reactor remains subcritical.)

A. Both the prompt jump in count rate and the iaseein stable count rate will be the same.

B. Both the prompt jump in count rate and the iaseein stable count rate will be smaller wit Kt
0.95.

C. The prompt jump in count rate will be smallethwKeft at 0.95, but the increase in stable count rate
will be the same.

D. The prompt jump in count rate will be the saing,the increase in stable count rate will be senall
with Kesr at 0.95.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2365 (P2366)

A reactor startup is in progress with a curregt &f 0.95 and a stable source range count rate of
120 cps. Which one of the following stable cowtes will occur when & becomes 0.97?

A. 200 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2465 (P2466)

A reactor startup is being performed by adding Egoeunts of positive reactivity and waiting for
neutron population to stabilize. As the reactgrapches criticality, the numerical change in sabl
neutron population resulting from each reactivigi@ion will ; and the time required for
the neutron population to stabilize after eachtreisyg addition will

A. increase; remain the same

B. increase; increase

C. remain the same; remain the same

D. remain the same; increase

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2566

A reactor startup is in progress with a curregt &f 0.95 and a stable source range count rate®f 12
cps. Which one of the following stable count ratdsoccur when ks becomes 0.985?

A. 250 cps
B. 300 cps
C. 350 cps
D. 400 cps

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2649 (P2448)

A reactor startup is being performed with xenorefcenditions. Control rod withdrawal is stopped
when Ket equals 0.995 and source range count rate stabdizé,000 cps. No additional operator
actions are taken.

Which one of the following describes the count 2@aninutes after rod withdrawal is stopped?

A. Less than 1,000 cps and decreasing toward #stqtup count rate.

B. Less than 1,000 cps and stable above the prgstaount rate.

C. Greater than 1,000 cps and increasing towatidaity.

D. 1,000 cps and constant.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2949

A nuclear power plant is being cooled down from 40t 250°F. Just prior to commencing the
cooldown, the stable source range count rate wap82 After two hours, with reactor coolant
temperature at 300°F, the stable count rate i964 ¢

Assuming that the moderator temperature coeffigiemiains constant throughout the cooldown, what
will be the status of the reactor when reactor @oblemperature reaches 250°F?

A. Subcritical, with source range count rate beld@ cps.
B. Subcritical, with source range count rate abby@ cps.
C. Critical, with source range count rate below tp8.
D. Critical, with source range count rate above ¢H$.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B3049 (P3048)

A reactor startup is being commenced with init@li€e range count rate stable at 20 cps. After a
period of control rod withdrawal, count rate steda at 80 cps.

If the total reactivity added by the above contoa withdrawal is 4.5 %K/K, how much additional
positive reactivity must be inserted to make treeter critical?

A. 1.5 %\K/K
B. 2.0 %\K/K
C. 2.5 %\K/K
D. 3.0 %\K/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B3925 (P3925)

A reactor startup is in progress withdnitially equal to 0.90. By what factor will treore neutron
level increase if the reactor is stabilized when &quals 0.99?

A. 10
B. 100
C. 1,000
D. 10,000

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B4225 (P4225)

A reactor is shutdown with ackof 0.96 and a stable source range count rate opS@vhen a reactor
startup is commenced. Which one of the followirilj lne the stable count rate whenr#¢eaches
0.995?

A. 400 cps

B. 800 cps

C. 4,000 cps

D. 8,000 cps

ANSWER: A.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B4525 (P4525)

A nuclear power plant is being cooled down from %0t 190°F. Just prior to commencing the
cooldown, the source range count rate was stald2 eps. After two hours, with reactor water
temperature at 350°F, the source range countgatalble at 64 cps.

Assume the moderator temperature coefficient resneoamstant throughout the cooldown and reactor
power remains below the point of adding heat.

Without additional operator action, what will th@tsis of the reactor be when reactor water
temperature reaches 190°F?

A. Subcritical, with source range count rate beld®@ cps.
B. Subcritical, with source range count rate abba»@ cps.
C. Exactly critical.

D. Supercritical.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B4533

A reactor is critical in the source range duringactor startup with a core effective delayed rogutr
fraction of 0.007. The operator then adds positaztivity to establish a stable 60-second reactor
period.

If the core effective delayed neutron fraction baeén 0.005, what would the approximate stable
reactor period be after the addition of the sameuwarnhof positive reactivity?

A. 28 seconds
B. 32 seconds
C. 36 seconds

D. 40 seconds

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B5225 (P5225)

A nuclear power plant was initially shutdown witlstable source range count rate of 30 cps. Using
many small additions of positive reactivity, a taih0.1 YAK/K was added to the core and the stable
source range count rate is currently 60 cps.

What was the stable source range count rate aftgi0d05 YAK/K had been added during the above
process?

A. 40 cps
B. 45 cps
C. 50 cps
D. 55 cps

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B5625

A reactor startup is in progress at a BWR nucleavgy plant. The following stable conditions
currently exist:

Reactor coolant temperature = 180°F
Control rod density =50 percent
Source range count rate =32 cps

Control rods are withdrawn to a control rod density#5 percent, where the source range count rate
stabilizes at 48 cps.

Assume that control rod differential reactivity wWioremains constant during the withdrawal, reactor
coolant temperature remains constant, and no nepigitection actuations occur.

If control rods are withdrawn further to a controtl density of 40 percent, what will be the staitis
the reactor?

A. Subcritical, with a stable source range coutd cd approximately 64 cps.
B. Subcritical, with a stable source range coutd oh approximately 96 cps.
C. Ciritical, with a stable source range count cditapproximately 64 cps.

D. Critical, with a stable source range count cdtepproximately 96 cps.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7433 (P5025)

A nuclear power plant is initially shutdown wittas of 0.92 and a stable source range count rate of
200 cps. Then a reactor startup is initiated. cAltrol rod motion is stopped whersequals

0.995. The instant that rod motion stops, sounoge count rate is 1,800 cps.

When source range count rate stabilizes, countwgitbe approximately...

A. 1,800 cps

B. 2,400 cps

C. 3,200 cps

D. 3,600 cps

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7627 (P7627)

Refer to the drawing that shows a graph of fissate versus time (see figure below). Both axeghav
linear scales.

Which one of the following events, initiated atdtends, could cause the reactor response shown on
the graph?

A. A step addition of positive reactivity to a réacthat is initially subcritical in the source gand
remains subcritical for the duration of the 60-setmterval shown.

B. A step addition of positive reactivity to a reacthat is initially critical in the source rangad
remains below the point of adding heat for the tdoneof the 60-second interval shown.

C. A continuous addition of positive reactivityaatonstant rate to a reactor that is initially sittoal
in the source range and remains subcritical fodtimation of the 60-second interval shown.

D. A continuous addition of positive reactivityatonstant rate to a reactor that is initiallyicaikin
the source range and remains below the point dhgdueat for the duration of the 60-second
interval shown.

ANSWER: A.

FISSION
RATE

0 TIME 60
(SEC)
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7668 (P7668)

At the beginning of a reactor startupyivas 0.97 and the stable source range count rateaps.
After several incremental control rod withdrawdlg stable source range count rate was 400 cps.
The next incremental control rod withdrawal resilite a stable source range count rate of 600 cps.
What is the current &7

A. 0.98

B. 0.988

C. 0.998

D. There is not enough information given to calteikhe current K.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B67

As a reactor approaches criticality during a reastartup, it takes longer to reach a stable source
range count rate after each control rod withdradua to the increased...

A. fraction of fission neutrons leaking from the€o

B. number of neutron generations required to reastable neutron level.
C. length of time from neutron generation to absorp

D. fraction of delayed neutrons appearing as @liticis approached.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B365 (P365)

A reactor startup is in progress with a stable s®uange count rate and the reactor is near dityica
Which one of the following statements describestoate characteristics during and after a 5-second
control rod withdrawal? (Assume the reactor remaubcritical.)

A. There will be no change in count rate untilicatity is achieved.

B. The count rate will rapidly increase (prompt jino a stable higher value.

C. The count rate will rapidly increase (prompt pirthen gradually increase and stabilize at a
higher value.

D. The count rate will rapidly increase (prompt pinthen gradually decrease and stabilize at the
original value.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B366 (P2265)

With Kest at 0.95 during a reactor startup, source rangeatidn is stable at 100 cps. After a number
of control rods have been withdrawn, source randeation stabilizes at 270 cps. What is the
current value of Kq?

A. 0.963

B. 0.972

C. 0.981

D. 0.990

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B865

Which one of the following is a significant factwhen calculating the critical rod position for a
reactor startup?

A. Core flow rate
B. Source range initial count rate

C. Recirculation ratio

D. Core age

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B1067 (P1972)

With Keft at 0.92 during a reactor startup, the stable gotancge count rate is noted to be 780 cps.
Later in the same startup, the stable count ratel80 cps.

What is the current value ofel
A. 0.945
B. 0.950
C. 0.975
D. 0.985

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B1566 (P266)

During a reactor startup, the operator adds 1AKM of positive reactivity by withdrawing control
rods, thereby increasing the stable source ranget cate from 220 cps to 440 cps.

Approximately how much additional positive readijis required to raise the stable count rate @ 88
cps?

A. 4.0 Y%AK/K
B. 2.0 %\K/K
C. 1.0 %K/K
D. 0.5 %\K/K

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.04 [3.3/3.4]

QID: B2167 (P1867)

During a reactor startup, the first reactivity aaoh caused the stable source range count rate to
increase from 20 cps to 40 cps. The second réyciiddition caused the stable count rate to irsgea
from 40 cps to 80 cps. eKwas 0.92 prior to the first reactivity addition.

Which one of the following statements describesntiagnitude of the reactivity additions?

A. The first reactivity addition was approximatélyice as large as the second.

B. The second reactivity addition was approximatelige as large as the first.

C. The first and second reactivity additions wegypraximately the same.

D. There is not enough data given to determinedlaionship between reactivity values.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2249 (P2248)

Two reactors are currently shut down with reactartgps in progress. The reactors are identical
except that reactor A has a source neutron strasfgtB0 neutrons per second and reactor B has a
source neutron strength of 200 neutrons per secadrtte control rods are stationary angk i 0.98 in
both reactors. Core neutron levels have stabilizdubth reactors.

Which one of the following lists the core neutrenéls (neutrons per second) in reactors A and B?

Reactor A Reactor B

(n/sec) (n/sec)

A. 5,000 10,000

B. 10,000 20,000

C. 10,000 40,000

D. 20,000 40,000
ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2266 (P1866)

As a reactor approaches criticality during a reastartup, it takes longer to reach an equilibrium
neutron level after each control rod withdrawal twéhe increased...

A. length of time required to complete a neutronegation.

B. number of neutron generations required to reastable neutron level.
C. length of time from neutron birth to absorption.

D. fraction of delayed neutrons being produced.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2449

Two reactors are currently shut down with reactartgps in progress. The reactors are identical
except that reactor A has a source neutron strasfgtB0 neutrons per second and reactor B has a
source neutron strength of 80 neutrons per secadrtte control rods are stationary angs ks 0.98 in
both reactors. Core neutron level has stabilindabih reactors.

Which one of the following lists the core neutrenéls (neutrons per second) in reactors A and B?

Reactor A (n/sec) _ Reactor B (n/sec)

A. 5,000 4,000
B. 5,000 1,600
C. 2,000 1,600
D. 2,000 400
ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2765 (P2766)

With Keft at 0.95 during a reactor startup, source rangeaiidn is stable at 120 cps. After a period
of control rod withdrawal, source range indicatgtabilizes at 600 cps.

What is the current value ofel
A. 0.96
B. 0.97
C. 0.98
D. 0.99

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B3849 (P3848)

A reactor is shutdown with a«{of 0.8. The source range count rate is stal®#®@tcps. What
percentage of the core neutron population is beamgributed directly by neutron sources other than
neutron-induced fission?

A. 10 percent

B. 20 percent

C. 80 percent

D. 100 percent

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B6134 (P6133)

A subcritical reactor has a stable source rangataaite of 2.0 x 10cps with a K of 0.98. Positive
reactivity is added to the core until a stable ¢oate of 5.0 x 10cps is achieved. What is the current
value of Ke?

A. 0.984

B. 0.988

C. 0.992

D. 0.996

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7233

A nuclear power plant is shutdown with the follogistable initial conditions:
Reactor coolant temperature: 200°F
Reactor vessel pressure: 300 psia
Source range count rate: 140 cps

Control rods are withdrawn to commence a reactstigt. After 50 units of control rod withdrawal,
the equilibrium source range count rate is 280 cps.

Assume that each unit of control rod withdrawal theessame reactivity worth. Also assume that the
reactor coolant temperature remains constant,aepotver remains below the point of adding heat,
and_no reactor protection actuations occur.

What will be the status of the reactor after thetoa rods are withdrawn a total of 75 units?

A. Subcritical, with equilibrium source range couaitte less than 600 cps.

B. Subcritical, with equilibrium source range coute greater than 600 cps.

C. Critical, with equilibrium source range counteréess than 600 cps.

D. Critical, with equilibrium source range countergreater than 600 cps.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7628 (P7628)

A reactor is shutdown with a<{of 0.8. The source range count rate is stal®#®@tcps. What
percentage of the core neutron population is beamgributed directly by neutron-induced fission?

A. 10 percent
B. 20 percent
C. 80 percent
D. 100 percent

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7638 (P4734)

During a reactor startup, positive reactivity amohtX caused the stable source range count rate to
increase from 20 cps to 40 cps. Later in the gtadtier several other additions of positive reaist;
positive reactivity addition Y caused the stablerse range count rate to increase from 320 cp4@o 6
cps.

Which one of the following statements describes Hmsvmagnitudes of the two positive reactivity
additions (X and Y) compare?

A. Reactivity addition X was several times greatemagnitude than reactivity addition Y.
B. Reactivity addition X was several times smaillemagnitude than reactivity addition Y.
C. Reactivity additions X and Y were about equahiagnitude.

D. There is not enough information given to detaerthe relationship between the reactivity
additions.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7698 (P7698)

A reactor is shutdown with a«{of 0.96. The source range count rate is stabd@@tcps. What
percentage of the core neutron population is beamgributed directly by neutron sources other than
neutron-induced fission?

A. 4 percent

B. 50 percent

C. 96 percent

D. 100 percent

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B267

A reactor startup is in progress with#at 0.999 and reactor period stable at infinity.a ¢ontrol rod
is withdrawn one notch, reactor period will inifabecome and then

(Assume ks remains less than 1.0.)

A. positive; approach infinity

B. positive; stabilize at a positive value

C. negative; approach infinity

D. negative; stabilize at a negative value

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B966

During an initial reactor fuel load, the 1/M factecreases from 1.0 to 0.5 after the first 100 fuel
assemblies are loaded. What is the current vdle«®@

A. 0.2
B. 0.5
C. 0.875
D. 1.0

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1365 (P267)

As criticality is approached during a reactor stpytequal insertions of positive reactivity resala
numerical change in the stable sournggeraount rate and a time to reach

each new stable count rate.

A. larger; longer

B. larger; shorter

C. smaller; longer

D. smaller; shorter

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1665 (P1770)

Refer to the drawing of three 1/M plots labeledBAand C (see figure below). Each axis has linear
units.

The least conservative approach to criticalityeresented by plot ; which could possibly
result from recording source range count rates at time intervals after incremental fuel
loading steps as compared to the conditions repteddy the other plots.

A. A; shorter

B. A; longer

C. C; shorter

D. C; longer

ANSWER: C.

1.0 —

1/M ¢

1.0
Keff
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1967 (P1265)

During an initial fuel load, the subcritical muligation factor increases from 1.0 to 4.0 as thst fi00
fuel assemblies are loaded. What g &fter the first 100 fuel assemblies are loaded?

A. 0.25
B. 0.5
C. 0.75
D. 1.0

ANSWER: C.

TOPIC: 292008

KNOWLEDGE: K1.05 [4.3/4.3]

QID: B3566

A reactor startup is in progress for a reactor ihat the middle of a fuel cycle. The reactoais
normal operating temperature and pressure. The st@am isolation valves are open and the main
turbine bypass (also called steam dump) valveslased. The reactor is near criticality.

Reactor period is stable at infinity when, suddealturbine bypass valve fails open and remairgkstu
open, dumping steam to the main condenser. Theigpemmediately ensures no control motion is
occurring and takes no further action. Assumeadhetor vessel water level remains stable, the
reactor does not scram, and no other protectiverecbccur.

As a result of the valve failure, reactor period witially become ; and reactor power
will stabilize the point of adding heat.

A. positive; below
B. positive; above
C. negative; below
D. negative; above

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B3665 (P3665)

Refer to the drawing of a 1/M plot with curves AddB (see figure below). Each axis has linear units
Curve A would result if each fuel assembly loadadrmdy the early stages of the refueling caused a
relatively fractional change in sousrege count rate compared to the later stages of the
refueling; curve B would result if each fuel assgmiontained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: D.

1.0 —

1/M

FUEL ASSEMBLIES LOADED
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B5733 (P5733)

During an initial fuel load, the subcritical mulligation factor increases from 1.0 to 8.0. Whahis
current value of Kq?

A. 0.125
B. 0.5

C. 0.75
D. 0.875

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B6033 (P6034)

Refer to the drawing of a 1/M plot with curves AddB (see figure below). Each axis has linear units
Curve A would result if each fuel assembly loadedrty the early stages of core refueling caused a
relatively fractional change in stablérse range count rate compared to the later stages
of the refueling; curve B would result if each fasksembly contained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: B.

1.0

1/M -

FUEL ASSEMBLIES LOADED

-31- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1567 (P1667)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
0 180
5 200
10 225
15 257
20 300
25 360
30 450

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 40 units withdrawn
B. 50 units withdrawn
C. 60 units withdrawn
D. 70 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1767 (P1966)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
10 360
15 400
20 450
25 514
30 600
35 720
40 900

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 50 units withdrawn
B. 60 units withdrawn
C. 70 units withdrawn
D. 80 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1866

A reactor has just achieved criticality during aae-free reactor startup. Instead of stabilizing
source range count rate at 1.0 X ¢s per the startup procedure, the operator imsehity allows
count rate to increase to 1.0 X*1ps.

Assuming reactor vessel coolant temperature argspre do not change, the critical rod height at 1.0
x 10* cps will be the critical rod height &tx 16 cps. (Neglect any effects of changes
in fission product poisons.)

A. different, but unpredictable compared to

B. less than

C. greater than

D. equal to

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B2767 (P1167)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
0 180
10 210
15 250
20 300
25 360
30 420

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 35 to 45 units withdrawn
B. 46 to 55 units withdrawn
C. 56 to 65 units withdrawn
D. 66 to 75 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B123 (P68)

With Kefr at 0.985, how much reactivity must be added toevaakeactor exactly critical?
A. 1.48 YAK/K
B. 1.50 %\K/K
C. 1.52 %K/K

D. 1.54 %\K/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B667

When a reactor is critical, reactivity is...
A. greater than 1.0 &K/K.

B. equal to 1.0 %K/K.

C less than 1.0 &K/K.

D. undefined.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B867 (P2267)

When a reactor is critical, reactivity is...
A. infinity.

B. undefined.

C. 0.0AK/K.

D. 1.0AK/K.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B269

During a reactor startup, a stable positive 304sdceactor period has been established and naefurth
reactivity additions are made. The reactor is...

A. exactly critical.
B. supercritical.
C. subcritical.

D. prompt critical.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B868

Which one of the following indicates that a readtas achieved criticality during a normal reactor
startup?

A. Constant positive period with no control rod roat
B. Increasing positive period with no control rodtion.
C. Constant positive period during control rod ditwal.

D. Increasing positive period during control rodhadirawal.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B1069

A reactor is critical just below the point of adgiheat (POAH) at a temperature of 160°F in the
middle of a fuel cycle. Which one of the followimgll result in reactor power increasing and
stabilizing at the POAH?

A. Reactor recirculation flow increases 10 percent.

B. Reactor coolant temperature increases 3°F.

C. A single control rod is inserted one notch.

D. Core xenon-135 concentration decreases.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B2668

A reactor is critical at 1.0 x 10percent power. Control rods are withdrawn foe&ahds and then
stopped, resulting in a stable reactor period aftpe@ 100 seconds.

If control rods had been inserted (instead of wikah) for 5 seconds with the reactor initially ioat
at 1.0 x 1@ percent power, the stable reactor period wouldhmen... (Assume equal absolute
values of reactivity are added in both cases.)

A. longer than negative 100 seconds, because rgamicer decreases are more limited by delayed
neutrons than power increases.

B. shorter than negative 100 seconds, becausergamier decreases are less limited by delayed
neutrons than power increases.

C. longer than negative 100 seconds, because rgamt@r decreases result in smaller delayed
neutron fractions than power increases.

D. shorter than negative 100 seconds, becausergamter decreases result in larger delayed
neutron fractions than power increases.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [3.3/3.4]
QID: B2966

A reactor startup is in progress. Control rod dittwal was stopped several minutes ago to assess
criticality. Which one of the following is a conmation of indications that together support a
declaration that the reactor has reached criticalit

A. Period is stable at positive 200 seconds; sowacge count rate is stable.

B. Period is stable at infinity; source range caate is stable.

C. Period is stable at positive 200 seconds; saamge count rate is slowly increasing.

D. Period is stable at infinity; source range caaté is slowly increasing.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B5334 (P5334)
Given:

» Reactors A and B are identical except that reaktoas an effective delayed neutron fraction of
0.0068 and reactor B has an effective delayed oedtaction of 0.0052.

* Reactor A has a stable period of 45 seconds audareB has a stable period of 42 seconds.

 Both reactors are initially operating at 1.0 x¥Jf&rcent power.

The reactor that is supercritical by the greatepamh of positive reactivity is reactor and
the first reactor to reach 1.0 x“1percent power will be reactor

A AA
B. A;B
C. B;A
D. B;B

ANSWER: B.

TOPIC: 292008

KNOWLEDGE: K1.08 [4.1/4.1]

QID: B5534 (P5535)

A reactor is currently operating in the source eanith a stable positive 90-second period. The cor
effective delayed neutron fractiofef) is 0.006. How much additional positive reactivg needed

to establish a stable positive 60-second period?

A. 0.026 YAK/K

B. 0.033 %AK/K

C. 0.067 9AK/K

D. 0.086 YAK/K

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B6434 (P6435)

A reactor is critical near the end of a fuel cywith power level stable at 1.0 x ®percent.  Which
one of the following is the smallest listed amoahpositive reactivity that is capable of increagsin
reactor power level to the point of adding heat?

A. 0.001 %AK/K

B. 0.003 %AK/K

C. 0.005 9AK/K

D. 0.007 %AK/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B6734 (P6734)

Reactors A and B are identical except that regktoas an effective delayed neutron fraction of @.00
and reactor B has an effective delayed neutronifraof 0.006. Both reactors are initially criticd
1.0 x 10° percent of rated thermal power when +0 AR is simultaneously added to both reactors.

Five minutes after the reactivity additions, reacto __ will be at the higher power level; and teac
will have the shorter period.

A AA
B. A;B
C. B;A
D. B;B

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B7688 (P7688)
Given:

» Reactors A and B are identical except that reaktoas an effective delayed neutron fraction of
0.0055 and reactor B has an effective delayed oedtaction of 0.0052.

» Reactor A has a stable period of 42 seconds audareB has a stable period of 45 seconds.

 Both reactors are initially operating at 1.0 x¥Jf&rcent power.

The reactor that is supercritical by the greatepamh of positive reactivity is reactor and
the first reactor to reach 1.0 x“1percent power will be reactor

A AA
B. A;B
C. B;A
D. B;B

ANSWER: A.

TOPIC: 292008

KNOWLEDGE: K1.10 [3.6/3.6]

QID: B468

A reactor is being started up from cold shutdownditions and currently has a stable positive
100-second reactor period in the intermediate rangesuming no operator action is taken that
affects reactivity, which one of the following deabes how reactor period will respond?

A. Remain constant until void production beginsha core.

B. Remain constant until saturation temperatureashed in the core.

C. Increase to infinity after heat production ie ttore exceeds ambient heat loss.

D. Decrease to zero as the fuel temperature iner@@ds negative reactivity to the core.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B669

A reactor is being started up with a stable posifi@0-second period, and power is entering the
intermediate range. Assuming no operator actidmn¢hvone of the following describes the future
response of reactor period? (Ignore any changgssion product poison reactivity.)

A. Prior to reaching the point of adding heat,ftied temperature increase will add negative redgtiv
and reactor period will approach infinity.

B. When heat production in the reactor exceeds emlieat losses, the temperature of the fuel and
moderator will increase, adding negative reactj\atyd reactor period will approach infinity.

C. The heat produced by the reactor when operdtittte intermediate range is insufficient to raise
the fuel or moderator temperatures, and reactoogheemains nearly constant throughout the
entire intermediate range.

D. When heat production in the reactor exceeds emlibsses, positive reactivity added by the fuel
temperature increase counteracts the negativavidaeidded by the moderator temperature
increase, and reactor period remains nearly coniteoughout the entire intermediate range.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B2168 (P1870)

A reactor startup is in progress following a oneathacshutdown. Upon reaching criticality, the
operator establishes a positive 80-second periddstaps control rod motion.

After an additional five minutes, reactor powerl\gi ; and reactor period will be
(Assume reactor power remains belevpdimt of adding heat.)

A. constant; constant

B. constant; increasing
C. increasing; constant
D. increasing; increasing

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B2671

A reactor is being started up under cold shutdoemdiions. The reactor has a stable positive
100-second period and power is entering the intdiae range. Assuming no operator action is
taken that affects reactivity, reactor period welinain constant until...

A. void production begins in the core, then reapinod will increase toward infinity.

B. core heat production exceeds ambient losses réeetor period will increase toward infinity.

C. xenon-135 production becomes significant, tleactor period will decrease toward zero.

D. fuel temperature begins to increase, then repetiood will decrease toward zero.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.11 [3.7/3.8]
QID: B568

After recording critical data during a cold reacstartup with main steam isolation valves open, the
operator withdraws the control rods to continuestagtup. Which one of the following pairs of
parameters will provide the first indications odching the point of adding heat?

A. Reactor pressure and reactor water level

B. Reactor power and reactor period

C. Reactor pressure and turbine load

D. Reactor water level and core flow rate

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.11 [3.7/3.8]
QID: B3934 (P3935)

After taking critical data during a reactor starttlpe operator establishes a stable 50-secondreact
period to increase power to the point of adding (R&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assufiie =
0.006.)

A. -0.01 YAK/K

B. -0.06 YA\K/K

C. -0.10 9K/K

D. -0.60 YAK/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B133

A reactor is critical well below the point of addiheat when a small amount_of positive reactisty i
added to the core. If the same amount of negatizetivity is added to the core approximately one
minute later, reactor power will stabilize at...

A. the initial power level.

B. somewhat higher than the initial power level.

C. somewhat lower than the initial power level.

D. the subcritical multiplication equilibrium level

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2467

Criticality has just been achieved during a reastartup at 160°F. The main steam isolation valves
are closedi(e., no steam flow from reactor). The operator widlvas control rods as necessary to
establish a stable positive 60-second reactor ¢gheribo additional operator actions are taken.

How will reactor power and reactor period respoftérahe control rod withdrawal is completed?
(Assume a negative moderator temperature coeffigien

A. Reactor power will increase and stabilize atRI@AH; reactor period will remain nearly constant
until the POAH is reached and then stabilize anhityf.

B. Reactor power will increase and stabilize atRI@AH; reactor period will decrease slowly until
the POAH is reached and then stabilize at infinity.

C. Reactor power will increase and stabilize alibeePOAH; reactor period will remain nearly
constant until the POAH is reached and then stabdt infinity.

D. Reactor power will increase and stabilize abimnePOAH; reactor period will decrease slowly
until the POAH is reached and then stabilize anhityf.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B1467

A reactor is critical at the point of adding heROAH) when a small amount of negative reactivity is
added to the core. If the same amount of positeaetivity is added to the core approximately 5
minutes later, reactor power will...

A. stabilize at the equilibrium shutdown neutrovndie

B. stabilize at a level lower than the POAH.

C. continue to decrease on a negative 80-secomatper

D. stabilize at the POAH.

ANSWER: B.

-46- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2268

A reactor startup is in progress and criticalitg st been achieved. After recording critical rod
heights, the operator withdraws control rods fos&0onds to establish a stable positive 30-second
reactor period. One minute later (well beforen point of adding heat) the operator inserts dimess
control rods for 25 seconds. (Assume the contiwithdrawal and insertion rates are the same.)
During the rod insertion, the reactor period wékcbme...

A. negative during the entire period of control rodertion.

B. negative shortly after the control rods paseugh the critical rod height.

C. negative just as the control rods pass thronglttitical rod height.

D. negative shortly before the control rods passuph the critical rod height.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2568 (P2568)

A reactor was operating at 1.0 x3percent power with a positive 60-second reactdodavhen an
amount of negative reactivity was inserted thaseduweactor power to decrease with a negative
40-second reactor period.

If an equal amount of positive reactivity is addeshinutes later, reactor power will...

A. increase and stabilize at the point of addingthe

B. increase and stabilize at 1.0 x31@ercent power.

C. continue to decrease with a negative 40-secenddguntil an equilibrium shutdown neutron level
is reached.

D. continue to decrease with an unknown period antiequilibrium shutdown neutron level is
reached.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2969

A reactor startup is in progress and criticalitg hast been achieved. After recording the critroal
heights, the operator withdraws a control rod fdisBconds to establish a stable positive 60-second
reactor period. One minute later (well before heag the point of adding heat), the operator irssert
the same control rod for 25 seconds. (Assumedh&a rod withdrawal and insertion rates are the
same.)

During the insertion, when will the reactor perlmetome negative?

A. Immediately when the control rod insertion igiated.

B. After the control rod passes through the critrod height.

C. Just as the control rod passes through thealritod height.

D. Prior to the control rod passing through théaal rod height.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B3668

With a reactor initially critical in the source @& a short control rod withdrawal is performed to
establish the desired reactor period. Assumerdaator power remains well below the point of
adding heat.

Immediately after the control rod withdrawal isggted, the reactor period will initially lengthendan
then...

A. stabilize at a positive value.
B. turn and slowly shorten.

C. stabilize at infinity.

D. continue to slowly lengthen.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B4034

With a reactor initially critical in the source g a constant rate addition of positive reactivity

commences and lasts for 120 seconds. Assumeetiabr power remains below the point of adding

heat for the entire 120-second time interval.

During the 120-second time interval, reactor penadinitially shorten and then continue to sharte

at a/an rate; and reactor power wiihilhy increase and then continue to increaseaat a/
rate.

A. decreasing; increasing

B. decreasing; decreasing

C. increasing; increasing

D. increasing; decreasing

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B271

Upon reaching criticality during a reactor starttipg operator establishes a positive reactor period
Upon reaching the point of adding heat, the pendidbecome due to the

reactivity feedback from the moderator and fuelgenatures.

A. shorter; negative

B. shorter; positive

C. longer; negative

D. longer; positive

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B5833 (P5834)

Refer to the drawing that shows a graph of fissate versus time (see figure below). Both axeghav
linear scales.

Which one of the following events, initiated atétends, would cause the reactor response shown on
the graph?

A. A step addition of positive reactivity to a réacthat is initially subcritical in the source geand
remains subcritical for the duration of the 120es&tinterval shown.

B. A step addition of positive reactivity to a reacthat is initially critical in the source rangad
remains below the point of adding heat for the toneof the 120-second interval shown.

C. A step addition of positive reactivity to a readhat is initially critical in the power ranga
remains in the power range for the duration ofltk@-second interval shown.

D. A constant rate of positive reactivity additimna reactor that is initially critical in the poi@ange
and remains in the power range for the duratiotm@fL20-second interval shown.

ANSWER: B.

FISSION
RATE

0 TIME 120
(SEC)
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TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B670 (P670)

After taking critical data during a reactor starttipe operator establishes a positive 26-secoradaea
period to increase power to the point of adding (R&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assume tBuat
=0.00579.)

A. -0.16 YAK/K

B. -0.19 %\K/K

C. -0.23 MK/K

D. -0.29 %A\K/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B968

After taking critical data during a reactor starttipe operator establishes a positive 26-secoraddaea
period to increase power to the point of adding (R&AH). How much negative reactivity must be
added to stabilize power at the POAH? (AssUtee= 0.00579.)

A. 0.10 %AK/K

B. 0.16 %\K/K

C. 1.0 %K/K

D. 1.6 Y%\K/K

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B1667

After taking critical data during a reactor starttige operator establishes a 38-second reactadoeri
increase power to the point of adding heat (POAMYhich one of the following is the approximate
negative reactivity required to stop the powerease at the POAH? (Assume titag¢ = 0.00579.)
A. 0.01 ¥AK/K

B. 0.12 %\K/K

C. 0.16 YAK/K

D. 0.21 %AK/K

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B1769

After taking critical data during a reactor startthe operator establishes a positive 31-secoradaea
period to increase power to the point of adding (B&®AH). Which one of the following is the
approximate amount of reactivity needed to stabitiswer at the POAH? (Assunfier = 0.00579.)
A. -0.14 YAK/K

B. -0.16 Y%\K/K

C. -1.4 %K/K

D. -1.6 YAK/K

ANSWER: A.
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KNOWLEDGE: K1.13 [3.8/3.9]
QID: B2369 (P2370)

After taking critical data during a reactor starttipe operator establishes a positive 48-secoradaea
period to increase reactor power to the point afiregiheat (POAH). Which one of the following is
the approximate amount of reactivity needed toiltalpower at the POAH? (Assunfls =
0.00579.)

A. +0.10 9%\K/K

B. +0.12 %AK/K

C. -0.10 "K/K

D. -0.12 %AK/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B3068 (P3068)

After taking critical data during a reactor startthe operator establishes a positive 34-secoradaea
period to increase power to the point of adding (B&®AH). Which one of the following is the
approximate amount of reactivity needed to staditezactor power at the POAH? (Assufh@ =
0.0066.)

A. -0.10 Y%\K/K

B. -0.12 9%\K/K

C. -0.15 %MK/K

D. -0.28 Y\K/K

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B769

During a reactor heatup, if a center control rodaghed outward with no subsequent operator action
the heatup rate will...

A. increase initially, then gradually decrease.
B. decrease initially, then gradually increase.
C. increase and stabilize at a new higher value.

D. decrease and stabilize at a new lower value.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B1071

A reactor heatup from 180°F to 500°F is in progre3® maintain a constant heatup rate as reactor
temperature increases, reactor power will have to..

A. increase, due to increasing density of water.

B. decrease, due to decreasing specific heat @frwat

C. increase, due to increasing heat losses to ainbie

D. decrease, due to decreasing heat of vaporizatiomter.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B1468

A nuclear power plant is undergoing a startup h#hreactor coolant initially saturated at 508°F.
The main steam isolation valves are closed andaeagticality has been achieved. The reactor
currently has a stable positive 100-second reganod with reactor power well below the point of
adding heat (POAH).

Which one of the following will occur first whenaetor power reaches the POAH?

A. Reactor period will shorten.

B. Reactor pressure will increase.

C. Reactor coolant temperature will decrease.

D. Intermediate range power level will decrease.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B6335

A nuclear power plant is undergoing a startup whianreactor water initially saturated at 508°F. e Th
main steam isolation valves are closed and readtirality has been achieved. The reactor
currently has a stable positive 100-second reg&nod with reactor power well below the point of
adding heat (POAH).

Which one of the following will occur first whenaetor power reaches the POAH?

A. Reactor power will decrease.

B. Reactor period will lengthen.

C. Reactor pressure will increase.

D. Reactor water temperature will increase.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B469

A reactor is initially stable at the point of addiheat (POAH) with a reactor coolant temperature of
160°F. Control rods are withdrawn a few notchesaise reactor power and establish a heatup rate.
Assume no core voiding occurs unless otherwisedtat

If no further control rod movement occurs, reagower will initially increase and then...

A. remain stable until voiding begins to occur.

B. continue to increase until the control rodsraraserted.

C. decrease and stabilize at a subcritical povwel.le

D. decrease and stabilize at the POAH.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B1966

A reactor startup is in progress at the beginningpee life. Reactor power is 5 x $@ercent and
increasing slowly with a stable period of 87 se@nd\ssuming no operator action, no reactor scram,
and no steam release, what will reactor power tez 40 minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Above the POAH but less than 49 percent.

D. Approximately 50 percent.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B2569

A reactor is at 1.0 x I®percent power with a stable period of positiveséfonds at the beginning of
a fuel cycle. Assuming no operator action, no t@agcram, and no steam release, what will reactor
power be after 10 minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Approximately 22 percent.

D. Greater than 100 percent.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B3051 (P3050)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdrol rod malfunction causes an inadvertent rod
withdrawal that results in adding 0.3A%/K reactivity.

Given:

All control rod motion has been stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.04/2/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate power level increase reguio offset the reactivity added by the inadverten
control rod withdrawal? (Ignore any reactivityeafts from changes in fission product poisons.)

A. 3.0 percent
B. 5.0 percent
C. 6.7 percent
D. 7.5 percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B4325 (P4327)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdarol rod malfunction causes an inadvertent rod
withdrawal that results in adding 0.2A%/K reactivity.

Given:

All control rod motion has been stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.04/2/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate reactor power level in@aasgjuired to offset the reactivity added by the
inadvertent control rod withdrawal? (Ignore angatévity effects from changes in fission product
poisons.)

A. 3.3 percent

B. 5.0 percent

C. 6.7 percent

D. 7.5 percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B6736 (P6727)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdarol rod malfunction causes a short rod
withdrawal that increases reactivity by 0.1AR4K.

Given:

All control rod motion has stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.028M&/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate power level increase reguio offset the reactivity added by the contral ro
withdrawal? (Ignore any reactivity effects fromadiges in fission product poisons.)

A. 2.0 percent
B. 5.0 percent
C. 20 percent

D. 50 percent

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.16 [3.6/3.7]
QID: B870

During a reactor heatup, reactor pressure wasaserefrom 5 psig to 50 psig in a 2-hour period.
What was the average heatup rate?

A. 35°F/hr
B. 60°F/hr
C. 70°F/hr
D. 120°F/hr

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.16 [3.6/3.7]
QID: B1972

A reactor is critical and a reactor coolant heasup progress with coolant temperature currently a
140°F. If the point of adding heat is initiallylQpercent reactor power, and reactor power is held
constant at 1.0 percent during the heatup, whiehadthe following describes the coolant heatup rat
(HUR) from 140°F to 200°F?

A. HUR will initially decrease and then increase.

B. HUR will slowly decrease during the entire pekrio

C. HUR will slowly increase during the entire pe&fio

D. HUR will remain the same during the entire pério

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1270

Which one of the following will add the most pogéireactivity during a power decrease from 100
percent to 65 percent over a one hour period? ufsshe power change is performed only by
changing core recirculation flow rate.)

A. Fuel temperature change

B. Moderator temperature change

C. Fission product poison change

D. Core void fraction change

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1371 (P1470)

With a reactor on a constant period, which onéieffollowing power changes requires the longest
time to occur?

A. 1.0 x 10° percent to 4.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent

D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B1570 (P1567)

With a reactor on a constant period, which onéeffollowing power changes requires the least
amount of time to occur?

A. 1.0 x 10° percent to 6.0 x I®percent
B. 1.0 x 10’ percent to 2.0 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent
D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1671 (P1672)

A refueling outage has just been completed, dusinigh one-third of the core was replaced with new
fuel assemblies. A reactor startup has been paddito begin the sixth fuel cycle, and reactor powe
is being increased to 100 percent.

Which one of the following pairs of reactor fuelgl\wrovide the greatest contribution to core heat
production when the reactor reaches 100 percenggow

A. U-235 and U-238
B. U-238 and Pu-239
C. U-235 and Pu-239

D. U-235 and Pu-241

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B1765

Which one of the following lists the method(s) use@dd positive reactivity during a normal power
increase from 10 percent to 100 percent?

A. Control rod withdrawal only.

B. Recirculation pump flow increase only.

C. Control rod withdrawal and recirculation pumgalincrease.
D. Recirculation pump flow increase and steamirtg acrease.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2070 (P2071)

Ignoring the effects of changes in fission produasons, which one of the following power changes
requires the greatest amount of positive reactiitgition?

A. 3 percentto 5 percent
B. 5 percent to 15 percent
C. 15 percent to 30 percent

D. 30 percent to 60 percent

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2072 (P2069)

With a reactor on a constant period, which onéeffollowing power changes requires the longest
amount of time to occur?

A. 3.0 x 10° percent to 5.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 1.5 x 10 percent to 3.0 x I0percent
D. 3.0 x 10’ percent to 6.0 x I0percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2166

A reactor is operating at 80 percent power neaetiteof a fuel cycle. Which one of the following
lists the typical method(s) used to increase pdwéO0 percent?

A. Withdrawal of deep control rods and increasiegnculation flow rate.
B. Withdrawal of deep control rods only.
C. Withdrawal of shallow control rods and incregsiacirculation flow rate.

D. Withdrawal of shallow control rods only.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B2270

With a reactor on a constant period, which onéeffollowing power changes requires the shortest
time to occur?

A. 1.0 x 10° percent to 4.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent
D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2470 (P2851)

Ignoring the effects of changes in fission produasons, which one of the following power changes
requires the greatest amount of positive reactiitgition?

A. 3 percentto 10 percent
B. 10 percent to 25 percent
C. 25 percent to 60 percent

D. 60 percent to 100 percent

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2669 (P2169)

Ignoring the effects of changes in fission produasons, which one of the following power changes
requires the smallest amount of positive reactiadgition?

A. 2 percent to 5 percent

B. 5 percent to 15 percent
C. 15 percent to 30 percent
D. 30 percent to 50 percent

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2770 (P2770)

With a reactor on a constant period, which onéeffbllowing power changes requires the least
amount of time to occur?

A. 3.0 x 10° percent to 5.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 1.5 x 10 percent to 3.0 x I0percent

D. 3.0 x 10’ percent to 6.0 x I0percent

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B3769 (P3753)

Ignoring the effects of changes in fission produmsons, which one of the following power changes
requires the smallest amount of positive reactiadgition?

A. 3 percent to 10 percent

B. 10 percent to 15 percent
C. 15 percent to 30 percent
D. 30 percent to 40 percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B5034 (P2953)

Ignoring the effects of changes in fission procdaasons, which one of the following reactor power
changes requires the greatest amount of positaaiviy addition?

A. 3 percentto 10 percent
B. 10 percent to 25 percent
C. 25 percent to 65 percent

D. 65 percent to 100 percent

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B69

With a nuclear power plant operating at steadyestatpercent power, for which one of the following
events will the Doppler coefficient act first toastge the reactivity of the core?

A. A control rod drop.

B. The loss of one feedwater heater (extractioanstesolated).
C. Tripping of the main turbine.

D. A safety relief valve opening.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B367

Reactor power was increased from 20 percent teeBfept in one hour using only control rod
withdrawal. Which one of the following describég response of void fraction during the power
increase?

A. Void fraction initially decreases, then increaback to the original value.

B. Void fraction initially increases, then decreaback to the original value.

C. Void fraction decreases and stabilizes belowotigenal value.

D. Void fraction increases and stabilizes aboveotinginal value.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B1169

Which one of the following describes the core Vioégttion response that accompanies a reactor power
increase from 20 percent to 30 percent using ooyrol rod withdrawal?

A. Decreases and stabilizes at a lower void fractio

B. Increases and stabilizes at a higher void foacti

C. Initially decreases, then increases and stakilat the initial void fraction.
D. Initially increases, then decreases and st&sila the initial void fraction.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B1368

A reactor is operating at 90 percent power lateoire life. When an operator withdraws a shallow
control rod two notches, a power decrease occitsis power decrease can be attributed to
differential rod worth being and bundle void content.

A. high; decreased
B. high; increased
C. low; increased

D. low; decreased

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2354

A reactor is initially operating at steady-statep2@cent power when power is increased to 40 percen
In comparison to the operating conditions at 2@@etr power, when the plant stabilizes at 40 percent
power, reactor vessel pressure will be and reactor vessel water temperature will be

A. the same; the same

B. the same; higher

C. higher; the same

D. higher; higher

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2670

A reactor was operating with the following init@nditions:

Power level = 100 percent
Control rod density = 60 percent

After a power decrease, current reactor conditeoesas follows:

Power level = 80 percent
Control rod density = 62 percent

All parameters attained steady-state values befodeafter the power change.
Given the following:
Total control rod

reactivity change
Power coefficient

-2.2 x T0%AK/K
-1.5 x 10 %AK/K/% power

How much reactivity was added by changes in careadation flow rate during the load decrease?
(Assume fission product poison reactivity doesaiange.)

A. 0.0 %AK/K

B. -5.2x 10" %AK/K
C. -2.0x 100 %AK/K
D. -8.0x 10 %AK/K

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2970

Which one of the following increases in void fractiwould produce the greatest amount of negative
reactivity?

A. From 5 percent to 10 percent near the beginafrayfuel cycle.
B. From 5 percent to 10 percent near the end oékdycle.
C. From 40 percent to 45 percent near the beginoiiagfuel cycle.

D. From 40 percent to 45 percent near the endiuélecycle.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.20 [3.3/3.4]
QID: B70

With a nuclear power plant initially operating s¢ady-state 100 percent power and 100 percent core
flow rate, reactor power is reduced to 90 percgnmhberting control rods. (Assume that recircaati
pump speed and valve positions_do not change.)

What is the effect of the power reduction on céoevfrate?

A. Core flow rate will increase, due to a decraasecirculation ratio.

B. Core flow rate will increase, due to a decraadevo-phase flow resistance.

C. Core flow rate will decrease, due to an increasecirculation ratio.

D. Core flow rate will decrease, due to an incraagw/o-phase flow resistance.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.20 [3.3/3.4]
QID: B1469

Which one of the following parameter changes wittur if reactor power is increased from 70 percent
to 90 percent by changing recirculation flow?

A. Core void fraction increases.
B. Feedwater temperature decreases.
C. Reactor vessel outlet steam pressure increases.

D. Condensate depression in the main condenseehanereases.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B270

A nuclear power plant has been operating at stetatg- 100 percent power for several months.
Following a normal reactor shutdown, the rate okadecay heat production will depend on the...

A. rate of reactor power decrease from 100 pericetite point of adding heat.
B. pressure being maintained in the reactor presgessel (RPV).

C. pre-shutdown power level and the time elapsaecesshutdown.

D. recirculation flow rate and the water level lgemaintained in the RPV.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B1372 (P1272)

Following a reactor shutdown from three monthspdération at 100 percent power, the core decay
heat production rate will depend on the...

A. amount of fuel that has been depleted.
B. decay rate of the fission product poisons.
C. time elapsed sinceeKdecreased below 1.0.

D. decay rate of the photoneutron source.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B3169

A nuclear power plant is initially operating atadg-state 60 percent power in the middle of a fuel
cycle when a turbine control system malfunctiorsekthe turbine steam inlet valves an additional 5
percent. Which one of the following describesithigal reactor power change and the cause for the
power change?

A. Decrease, because the rate of neutron absoriptibie moderator initially increases.

B. Decrease, because the rate of neutron absoitidr238 resonance energies initially increases.
C. Increase, because the rate of neutron absorptitve moderator initially decreases.

D. Increase, because the rate of neutron absoratioh238 resonance energies initially decreases.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B4036

A nuclear power plant is operating at 60 percemtgran the middle of a fuel cycle when a turbine
control system malfunction opens the turbine stedet valves an additional 5 percent. Which one
of the following describes the initial reactor pawlange and the cause for the power change?

A. Decrease, because the rate of neutron absoriptitie moderator initially increases.

B. Decrease, because the rate of neutron absomitidr238 resonance energies initially increases.

C. Increase, because the rate of neutron absorptitve moderator initially decreases.

D. Increase, because the rate of neutron absoratioh238 resonance energies initially decreases.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B4735

A nuclear power plant is initially operating atadg-state 60 percent power when a main steamline
break occurs that releases a constant 5 perceateaf main steam flow. The plant stabilizes as
follows:

» No operator or automatic protective actions occur.
» Automatic pressure control returns reactor pressuits initial value.
» Feedwater injection temperature remains the same.

Compared to the initial operating conditions, catmeactor power is approximately ; and
current turbine power is approximately

A. the same; 5 percent lower

B. the same; the same

C. 5 percent higher; 5 percent lower
D. 5 percent higher; the same

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B570

A nuclear power plant is initially operating atadg-state 50 percent power when a steam line break
occurs that releases a constant 5 percent of s&ead flow.

» No operator or protective actions occur.
» Automatic pressure control returns reactor pressuits initial value.
» Feedwater injection temperature remains the same.

In response to the steam line break, reactor pawker.

A. decrease and stabilize at a lower power level.

B. increase and stabilize at a higher power level.

C. decrease at first, then increase and stabiéae the initial power level.

D. increase at first, then decrease and stabibze the initial power level.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B971

A nuclear power plant is operating at steady-s8atpercent power when a failure of the turbine
control system positions the turbine control valieadmit 10 percent more steam flow to the main
turbine. No operator actions are taken and nceptive system actuations occur. The turbine
control valves remain in the failed position.

In response to the above, reactor power will...

A. increase until power level matches the new stdamand.

B. increase continuously and exceed reactor pioteset points.

C. decrease and stabilize at a lower power lev@l@lhe point of adding heat.

D. decrease and stabilize at a critical power lbeédw the point of adding heat.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B1670

A nuclear power plant is operating normally at 8dgent of rated power when a main steamline break
occurs that continuously releases 5 percent ofl rsteam flow. Assume no operator or protective
actions occur, automatic pressure control retugastor pressure to its initial value, and feedwater
injection temperature remains the same.

How will turbine power respond to the main steamlmeak?

A. Decrease and stabilize at a lower power level.

B. Increase and stabilize at a higher power level.

C. Initially decrease, then increase and stabdizthe previous power level.

D. Initially increase, then decrease and stabdizihe previous power level.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B2371

A nuclear power plant is operating at steady-Q8atpercent power. If a turbine control system
malfunction opens the turbine steam inlet valveadttitional 5 percent, reactor power will initially

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator temperature coefficients.
C. decrease, due to negative reactivity additiomfthe void coefficient only.
D. decrease, due to negative reactivity additiomfthe void and moderator temperature coefficients.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B2571

A nuclear power plant is operating at steady-$i@tpercent power. If a steam break occurs that
releases 5 percent of rated steam flow, reactoepaml initially...

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator temperature coefficients.
C. decrease, due to negative reactivity additiomfthe void coefficient only.

D. decrease, due to negative reactivity additiomfthe void and moderator temperature coefficients.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.23 [2.6/3.1]
QID: B368

Which one of the following is the purpose of a sefjuence exchange?
A. Ensures proper rod coupling.

B. Prevents rod shadowing.

C. Promotes even fuel burnout.

D. Minimizes water hole peaking.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.23 [2.6/3.1]
QID: B2572

During continuous reactor power operation, rod saqga exchanges are performed periodically to...
A. ensure some control rods remain inserted as ceeypol rods until late in the fuel cycle.

B. allow the local power range monitoring nucleatruments to be asymmetrically installed in the
core.

C. increase the rod worth of control rods thatrearly fully withdrawn.

D. prevent the development of individual contralsavith very high reactivity worths.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B72 (P71)

Shortly after a reactor scram, reactor power irtd&&.0 x 16 percent when a stable negative reactor
period is attained. Approximately how much additibtime is required for reactor power to decrease
to 5.0 x 1 percent?

A. 90 seconds

B. 180 seconds

C. 270 seconds

D. 360 seconds

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B771 (P770)

Which one of the following determines the valughef stable negative reactor period observed shortly
after a reactor scram?

A. The shortest-lived delayed neutron precursors.
B. The longest-lived delayed neutron precursors.
C. The shutdown margin just prior to the scram.

D. The worth of the inserted control rods.

ANSWER: B.

TOPIC: 292008

KNOWLEDGE: K1.25 [2.8/2.9]

QID: B1369 (P1965)

Shortly after a reactor scram, reactor power irtd£d.0 x 13 percent when a stable negative period
is attained. Reactor power will decrease to 110 percent in approximately seconds.
A. 380

B. 280

C. 180

D. 80

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B1770 (P2171)

Following a reactor scram, reactor power indic@tdspercent when the typical stable post-scram
reactor period is observed. Approximately how madtitional time is required for reactor power to
decrease to 0.05 percent?

A. 24 seconds

B. 55 seconds

C. 173 seconds

D. 240 seconds

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B2071

A nuclear power plant is operating at 100 percemtgy near the end of core life when a single main
steam isolation valve suddenly closes. Priori@agtor scram, reactor power will initially...

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator coefficients.
C. decrease, due to negative reactivity additiomfthe Doppler coefficient only.

D. decrease, due to negative reactivity additiomfthe Doppler and moderator temperature
coefficients.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B2769 (P2768)

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. céyitrol rods fully insert, except for one reactor B
control rod that remains fully withdrawn.

Which reactor, if any, will have the longer reagberiod five minutes after the scram, and why?

A. Reactor A, due to the greater shutdown reagtivit

B. Reactor B, due to the smaller shutdown reagtivit

C. Both reactors will have the same reactor pdmechuse both reactors will be stable at a power
level low in the source range.

D. Both reactors will have the same reactor pebiecause only the longest-lived delayed neutron
precursors will be releasing fission neutrons.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3271 (P3271)

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. re&ittor A control rods fully insert. One reactor B
control rod sticks fully withdrawn, but all othetdly insert.

When compared to reactor B at five minutes aftersttram, the fission rate in reactor A will be
; and the reactor period in reactor Alveil

A. the same; shorter
B. the same; the same
C. smaller; shorter

D. smaller; the same

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3472

A reactor is critical just below the point of adgiheat when an inadvertent reactor scram occur$. A
control rods fully insert except for one rod, whigmains fully withdrawn. Five minutes after the
reactor scram, with reactor period stable at agprately -80 seconds, the remaining withdrawn
control rod suddenly and rapidly fully inserts.

Which one of the following describes the reactespnse to the insertion of the last control rod?
A. The negative period will remain stable at apjmately -80 seconds.

B. The negative period will immediately become $tigrand then stabilize at a value significantly
shorter than -80 seconds.

C. The negative period will immediately become sdprand then lengthen and stabilize at
approximately -80 seconds.

D. The negative period will immediately become lengnd then shorten and stabilize at
approximately -80 seconds.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3771

A nuclear power plant has been operating at 10€ep¢ipower for two months when a reactor scram
occurs. Five minutes after the scram, with alttcamods still fully inserted, a count rate of 6(cps
is indicated on the source range nuclear instrugneith a reactor period of negative 80 seconds.

The majority of the source range detector outpatirsently being caused by detector interactions
with...

A. intrinsic source neutrons.

B. fission gammas from previous power operation.

C. fission neutrons from subcritical multiplication

D. delayed fission neutrons from previous powerragen.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B4736

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. re&ittor A control rods fully insert.  One reactor B
control rod remains fully withdrawn, but all othddly insert.

When compared to reactor A at 10 minutes aftestham, the fission rate in reactor B will be
; and the reactor period in reactor Bhil

A. higher; longer
B. higher; the same
C. the same; longer

D. the same; the same

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7036

A nuclear power plant is operating at steady-st@t percent power when a reactor scram occurs.

As a result of the scram, the core neutron flux wvitially decrease on a period that is much
than -80 seconds; and the period wilbime approximately -80 seconds about
minutes after the scram.

A. longer; 3

B. longer; 30

C. shorter; 3

D. shorter; 30

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7618 (P7618)

Refer to the graph of neutron flux versus time (gpae below) for a nuclear power plant react@tth
experienced a reactor scram from extended full p@peration at time = 0 seconds. The neutron
flux axis has a logarithmic scale while the timéséhas a linear scale.

Which section(s) of the curve has/have a slopeishatimarily determined by the production rate of
delayed neutrons?

A. Bonly
B. BandC
C. Conly
D. Cand D

ANSWER: B.

NEUTRON
FLUX

0 TIME
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7658 (P7658)

Refer to the graph of neutron flux versus time (ggp&e below) for a nuclear power plant that
experienced a reactor trip from extended full poogzration at time = 0 seconds. The neutron flux
axis has a logarithmic scale while the time axis &éinear scale.

In which section of the curve does the productaie of source neutrons primarily determine theeslop
of the curve?

A A
B. B
C. C
D. D

ANSWER: D.

NEUTRON
FLUX

0 TIME
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TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7708 (P7708)

A reactor was operating for several months at X8ent power when a reactor scram occurred.
Which one of the following is primarily responsilitea the reactor period value 2 minutes after the
scram?

A. The Kest In the core.
B. The rate of source neutron production in thecor
C. The effective delayed neutron fraction in theeco

D. The decay rates of the delayed neutron precgiradhe core.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.26 [3.4/3.7]
QID: B471

A nuclear power plant was operating at steady-di@@epercent power when one recirculation pump
tripped. Reactor power decreased and stabilizadaater power level. Which one of the following
reactivity coefficients caused the initial decremseeactor power?

A. Void coefficient

B. Pressure coefficient

C. Moderator temperature coefficient

D. Fuel temperature (Doppler) coefficient

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.26 [3.4/3.7]
QID: B672
A nuclear power plant is operating at steady-st@tpercent of rated power when one recirculation
pump trips. Reactor power will initially because of the effects of the
coefficient.

A. decrease; void
B. increase; moderator temperature
C. decrease; moderator temperature

D. increase; void

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B126

A reactor is critical in the source range whenlly fwithdrawn control rod fully inserts into the i@
If no operator or automatic actions occur, how wi# source range count rate respond?

A. Decrease to zero.

B. Decrease to the count rate produced by the smeuatron flux.

C. Decrease to a count rate greater than that peadoy the source neutron flux.

D. Decrease initially and then slowly increase stadbilize at the critical count rate.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B1472

A nuclear power plant is initially operating atastg-state 100 percent power when a control rog full
inserts into the core. Assume the reactor doesaerain. With no operator action, reactor power
will initially decrease and then...

A. return to 100 percent with the void boundary éown the core.

B. stabilize at a lower power level with the voiouimdary lower in the core.

C. return to 100 percent with the void boundaryhkigin the core.

D. stabilize at a lower power level with the voundary higher in the core.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B1969 (P672)

A reactor is critical below the point of adding heden a fully withdrawn control rod fully inselitgo
the core. Assuming no operator or automatic astioare neutron flux will slowly decrease to...

A. zero.

B. an equilibrium value less than the source neufitox.

C. an equilibrium value greater than the sourcdroaulux.

D. aslightly lower value, then slowly return teetimitial value.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B7336

A nuclear reactor initially has ael{of 0.999 and a stable source range count ratentr@aoods are
inserted until k¢ decreases to 0.998, resulting in a negative repetaod. After the control rod
insertion stops, reactor period will...

A. gradually lengthen until the neutron populatieaches equilibrium, then stabilize at infinity.

B. gradually lengthen until the neutron populatieaches equilibrium, then stabilize at an unknown
negative value.

C. quickly stabilize at approximately negative &ands until the neutron population approaches
equilibrium, then gradually lengthen and stabibzenfinity.

D. quickly stabilize at an unknown negative valmgilithe neutron population approaches
equilibrium, then gradually lengthen and stabiizen unknown negative value.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B131 (P2672)

Which one of the following approximates the fissmpmoduct decay heat produced in a reactor at one
second and one hour following a reactor scram fimrg-term operation at 100 percent power?

One Second _ One Hour

A. 15 percent 1 percent
B. 7 percent 1 percent
C. 1 percent 0.1 percent
D. 0.5 percent 0.1 percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B372 (P370)

After one month of operation at 100 percent powes fraction of rated thermal power being produced
from the decay of fission products in an operatg®gtor is...

A. greater than 10 percent.
B. greater than 5 percent, but less than 10 percent
C. greater than 1 percent, but less than 5 percent.

D. less than 1 percent.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2272 (P572)

A nuclear power plant has been operating at 10€epeipower for several weeks when a reactor
scram occurs. How much time will be required forecdecay heat production to decrease to one
percent power following the scram?

A. 1to 8 seconds

B. 1to 8 minutes

C. 1to 8 hours

D. 1to 8 days

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2872 (P2872)

A reactor has been shut down for several weeks w&hess of all AC power results in a loss of forced
coolant flow through the reactor vessel (RV).

Given the following information:

Reactor rated thermal power = 2,800 MWt

Decay heat rate =0.2 percent rated thermal power
RV ambient heat loss rate  =2.4 MWt

RV coolant specific heat  =1.1 Btu/lom-°F

RV coolant inventory = 325,000 Ibm

What will the average reactor vessel heatup ragubieg the 20 minutes immediately after forced
decay heat removal flow is lost? Assume that antpient losses are removing heat from the reactor
vessel?

A. Less than 25°F/hour

B. 26 to 50°F/hour

C. 51to 75°F/hour

D. More than 76°F/hour

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2972 (P2972)

A nuclear power plant has been operating for one hour at 50 percent power following six months of
operation at steady-state 100 percent power. What percentage of rated thermal power is currently
being generated by fission product decay?

A. 1 percent to 2 percent

B. 3 percent to 5 percent

C. 6 percent to 8 percent

D. 9 percent to 11 percent

ANSWER: B.
TOPIC: 292008

KNOWLEDGE: K1.30 [3.2/3.5]
QID: B4336 (P4336)

A nuclear power plant has been operating at 100 percent power for six months when a reactor scram
occurs. Which one of the following describes the source(s) of core heat generation 30 minutes after
the reactor scram?

A. Fission product decay is the only significant source of core heat generation.

B. Delayed neutron-induced fission is the only significant source of core heat generation.

C. Fission product decay and delayed neutron-induced fission are both significant sources and
produce approximately equal rates of core heat generation.

D. Fission product decay and delayed neutron-induced fission are both insignificant sources and
generate core heat at rates that are less than the rate of ambient heat loss from the core.

ANSWER: A.
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