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TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P545 (B1845)

Delayed neutrons are fission neutrons that...

A.

B.

C.

D.

arereleased at the instant of fission.
are responsible for the majority of U-235 fissions.
have reached thermal equilibrium with the surrounding medium.

are expelled at alower average kinetic energy than most other fission neutrons.

ANSWER: D.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P845  (B1945)

Delayed neutrons are neutrons that...

A.

B.

C.

D.

have reached thermal equilibrium with the surrounding medium.
are expelled within 1.0 x 10" seconds of the fission event.
are produced from the radioactive decay of certain fission fragments.

are responsible for the majority of U-235 fissions.

ANSWER: C.
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QID: P1145 (B1545)

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 afission product.

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

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

ANSWER: C.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P1445 (B1345)

A neutron that is expelled 1.0 x 102 seconds after the associated fission event is a
neutron.

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

ANSWER: B.
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TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P1545

A neutron that is expelled 1.0 x 10 seconds after the associated fission event isa
neutron.

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

ANSWER: C.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P1945 (B1146)

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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KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2045 (B2046)

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 agreater number of collisions to become athermal neutron.
B. be captured by U-238 at a resonance energy peak between 1 eV and 1000 eV.
C. beexpelled with alower kinetic energy.

D. causethermal fission of a U-235 nucleus.

ANSWER: A.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2145 (B2145)

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. causefast fission of a U-238 nucleus.

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

D. causethermal fission of a U-235 nucleus.

ANSWER: A.
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KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2345 (B2345)

A neutron that isreleased 1.0 x 10'1° seconds after the associated fission event is classified asa
fission neutron.

A. delayed
B. prompt
C. therma

D. spontaneous

ANSWER: A.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2445 (B3345)

In a comparison between a prompt neutron and a delayed neutron produced from the same fission

event, the delayed neutron requires collisionsin the moderator to becomethermal; 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.
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TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2545 (B2545)

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. causethermal 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: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2645 (B2645)

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. causefission of a U-238 nucleus.
C. become athermal neutron.

D. causefission of a Pu-240 nucleus.

ANSWER: C.
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KNOWLEDGE: K1.02 [2.4/2.5]
QID: P2845 (B3145)

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

Approximately how many prompt neutrons were emitted during this same time interval ?
A. 15x10°
B. 6.5x 10°
C. 1.5x 10’
D. 65x 10°

ANSWER: A.

TOPIC: 192001

KNOWLEDGE: K1.02 [2.4/2.5]

QID: P2945 (B2945)

Which one of the following types of neutronsin areactor is more likely to cause fission of a U-238
nucleus in the reactor fuel? (Assume that each type of neutron remainsin 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.
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KNOWLEDGE: K1.02 [2.4/2.5]
QID: P3545 (B3545)

During abrief timeinterval in atypical reactor operating steady-state at the beginning of afuel cycle,
1.0 x 10° delayed neutrons were emitted.

Approximately how many prompt neutrons were emitted in the reactor during this sametimeinterval?
A. 15x10°
B. 6.5x 10°
C. 1.5x 10’
D. 65x 10°

ANSWER: C.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P4123 (B4123)

A neutron that appears 1.0 x 10'1® seconds after the associated fission event is classified as a
fission neutron.

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

ANSWER: B.
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KNOWLEDGE: K1.02 [2.4/2.5]
QID: P4923 (B4923)

During a brief time interval in atypical reactor operating steady-state near the beginning of afuel
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. 15x10°
B. 6.5x 10°
C. 1.5x 10’
D. 6.5x 10’

ANSWER: D.

TOPIC: 192001

KNOWLEDGE: K1.02 [2.4/2.5]

QID: P5023 (B2245)

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. causefission of aU-238 nucleus.

B. travel to an adjacent fuel assembly.

C. beabsorbed in aB-10 nucleus.

D. leak out of the core.

ANSWER: C.
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QID: P7123 (B7123)

Which one of the following is the process that produces the majority of delayed neutronsin an
operating nuclear plant reactor?

A. A thermal neutron is absorbed by afuel nucleus. After aperiod of time, the nucleus fissions and
rel eases a delayed neutron.

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

C. A fast neutron is absorbed by afuel nucleus. After aperiod of time, the nucleus fissions and
rel eases a delayed neutron.

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

ANSWER: B.

TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P7523 (B7523)

During a brief time interval in atypical reactor operating steady-state near the beginning of afuel
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. 28x10°
B. 65x 10°
C. 2.8x10°
D. 6.5x 10°

ANSWER: A.
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TOPIC: 192001
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P7677 (B7677)

Which one of the following is the process that produces the majority of prompt neutronsin an
operating nuclear plant reactor?

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

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

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

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.07 [3.1/3.1]
QID: P44 (B186)

A reactor is initially subcritical with the effegg multiplication factor (K«) equal 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: 192002
KNOWLEDGE: K1.07 [3.1/3.1]
QID: P445  (B247)

Which one of the following conditions describesaator that is exactly critical?
A. Keit =0;AK/K =0
B. Keff =0;AK/IK =1
C. Kef =1;AK/IK=0
D. Ket =1;AK/IK =1

ANSWER: C.
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KNOWLEDGE: K1.08 [2.6/2.6]
QID: P45

The ratio of the number of neutrons in one genanat the number of neutrons in the previous
generation is the...

A. effective multiplication factor.
B. fast fission factor.
C. nonleakage factor.

D. reproduction factor.

ANSWER: A.

TOPIC: 192002

KNOWLEDGE: K1.08 [2.6/2.6]

QID: P1346 (B1447)

The effective multiplication factor (%) can be determined by dividing the number of rengrin 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: 192002

KNOWLEDGE: K1.08 [2.6/2.6]

QID: P1846 (B847)

The effective multiplication factor (%) describes the ratio of the number of fission rend at the
end of one generation to the number of fissionno@stat the of the

generation.

A. beginning; next

B. beginning; previous

C. end; next

D. end; previous

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P2647 (B2647)

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 #hchanged.

B. The neutron will be absorbed and the nucleukfisgdion, thereby decreasingK

C. The neutron will be absorbed and the nucleusfisdion, thereby increasingeK

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

ANSWER: A.
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KNOWLEDGE: K1.08 [2.6/2.6]
QID: P3046 (B3147)

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 paperation, no operator action is taken.

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

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

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

C. Core Kkt will tend to increase, but inherent reactivitydback will maintain Ksat 1.0.

D. Core ket will tend to decrease, but inherent reactivitydiegck will maintain Kqat 1.0.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P6424 (B6424)

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 #hchanged.

B. The neutron will be absorbed and the nucleukfisgdion, thereby decreasingK

C. The neutron will be absorbed and the nucleusfisdion, thereby increasingek

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

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P546

During reactor refueling, burnable poisons areroitestalled in the core to help contradkess Why
are more burnable poisons installed for the fuist £ycle than for subsequent fuel cycles?

A. Control rod worth is lower at the beginning absequent fuel cycles.
B. More fuel reactivity is present at the beginnaigubsequent fuel cycles.
C. More fission product poisons are present ab#ggnning of subsequent fuel cycles.

D. Reactor coolant boron concentration is higheéhatbeginning of subsequent fuel cycles.

ANSWER: C.

TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P646 (B1848)

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

B. Kef+1

C. (Keff- 1)/Keff

D. (1-Keff)/Kest

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P946

The following are combinations of critical condit®that exist for the same reactor operating at the
point of adding heat at different times in core.lif Which one of the following combinations indest
the_most amount of excess reactivity present irctine?

Control RCS Boron
Rod Position Concentration

A. 25% inserted 500 ppm
B. 50% inserted 500 ppm
C. 25% inserted 1,000 ppm
D. 50% inserted 1,000 ppm
ANSWER: D.
TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P1147

The following are combinations of critical condit®that exist for the same reactor operating at the
point of adding heat at different times in core.lif Which one of the following combinations indest
the least amount of excess reactivity presenterctre?

Control RCS Boron
Rod Position Concentration
A. 25% inserted 500 ppm
B. 25% inserted 1,000 ppm
C. 50% inserted 500 ppm
D. 50% inserted 1,000 ppm
ANSWER: A.
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KNOWLEDGE: K1.09 [2.5/2.7]
QID: P1246 (B2048)

Which one of the following is a reason for instadjiexcess 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 aduethe power coefficient during a power increase.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P2847 (B2747)

A reactor is operating at full power at the begmgof a fuel cycle. A neutron has just been abesbrb
by a U-238 nucleus at a resonance energy of 6ciretevolts.

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

A. Decays over several days to Pu-239, which irs@e#excess
B. Decays over several days to Pu-240, which ins&®&sxcess
C. Immediately undergoes fast fission, which desgedexcess
D. Immediately undergoes thermal fission, whichrdases Kxcess

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P3547 (B3547)

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 criticahgla peak xenon condition after a reactor trip.
C. Ensures that positive reactivity additions resutontrollable reactor power responses.

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

ANSWER: B.

TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P127

Shutdown margin can be defined as the amount ofivés...
A. inserted by burnable poisons at beginning afed €ycle.
B. added by boron in the reactor coolant system.

C. by which the reactor is subcritical.

D. that would be inserted by shutdown bank rods.

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P245 (B248)

When determining the available shutdown margirafooperating reactor, how many control rods are
assumed to remain fully withdrawn?

A. A single control rod of the highest reactivitpsh.
B. A symmetrical pair of control rods of the highesactivity worth.
C. A single control rod of average reactivity worth

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

ANSWER: A.

TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P345

With a reactor initially operating at steady-st@%epercent power with manual rod control, the
operator borates the reactor coolant system aniawiai 10 ppm. During the boration, the available
shutdown margin will...

A. decrease and stabilize at a lower value.

B. decrease, then increase to the original valummakant temperature changes.

C. increase and stabilize at a higher value.

D. increase, then decrease to the original valumakant temperature changes.

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P746

With a reactor initially operating at steady-stafepercent power with manual rod control, the
operator dilutes the reactor coolant system boamtentration by 5 ppm. During the dilution, the
available shutdown margin will...

A. increase and stabilize at a higher value.

B. increase, then decrease to the original valumakant temperature changes.

C. decrease and stabilize at a lower value.

D. decrease, then increase to the original valummakant temperature changes.

ANSWER: C.

TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P1747

A nuclear power plant is operating with the followgiinitial conditions:

» Reactor power is 50 percent.
* Rod control is in manual.
» Reactor coolant system (RCS) boron concentrati@@@sppm.

Disregarding the effects of fission product poisansich one of the following will result in a deaise
in the available shutdown margin once the plariistas?

A. Reactor power is reduced to 45 percent withl fR@S boron concentration at 620 ppm.
B. Reactor power is increased to 55 percent withl iRCS boron concentration at 580 ppm.

C. Control rods are withdrawn 3 inches with no cdeim steady-state reactor power or RCS boron
concentration.

D. Control rods are inserted 3 inches with no cleangteady-state reactor power or RCS boron
concentration.

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P2347 (B2348)

Which one of the following changes will decrease alvailable 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 powsartsient.

ANSWER: B.

TOPIC: 192002
KNOWLEDGE: K1.10 [3.2/3.6]
QID: P2546

A reactor is operating at steady-state 100 pempewer with manual rod control about three months
from the end of a fuel cycle. During the next tweeks of operation at 100 percent power, the
available shutdown margin will... (Assume no op&ractions are taken.)

A. continuously increase.

B. continuously decrease.

C. initially increase, and then decrease.

D. initially decrease, and then increase.

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.11 [2.9/3.0]
QID: P46

Reactivity is defined as the fractional change in..

A.

B.

C.

D.

reactor power per second.
neutron population per second.
reactor period from criticality.

the effective multiplication factor from critility.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.11 [2.9/3.0]
QID: P846

Which term is described by the following?

"The fractional change of the effective multiplicai factor from criticality."

A.

B.

C.

D.

1/M
Keft
Reactor period

Reactivity

ANSWER: D.
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TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P130

With Keft equal to 0.985, how much reactivity must be addadake the reactor critical? (Round
answer to the nearest 0.0A%IK.)

A. 1.48 %\K/K
B. 1.50 %AK/K
C. 1.52 %AK/K

D. 1.54 %AK/K

ANSWER: C.

TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P446 (B1548)

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

A. 1.01 %\K/K
B. 1.03 %AK/K
C. 1.30 %AK/K
D. 1.32 %AK/K

ANSWER: D.
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TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P1946 (B648)

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

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

ANSWER: B.

TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P2146 (B2848)

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

A. 1.72 %\K/K
B. 1.77 Y%AK/K
C. 1.80 YAK/K
D. 1.83 %AK/K

ANSWER: D.
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TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P2447 (B1947)

With Kest equal to 0.985, how much positive reactivity igueed to make the reactor critical?
(Round answer to the nearest 0.0AKAK.)

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

D. 1.55 %AK/K

ANSWER: C.

TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P3347 (B748)

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

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

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.12 [2.4/2.5]
QID: P7647 (B7647)

A reactor was initially shutdown at a stable poVesel of 2.0 x 1¢ percent. After a small positive
reactivity addition, the current stable power leige3.0 x 1@ percent. If the initial Kr was 0.982,
what is the current &?

A. 0.988

B. 0.992

C. 0.996

D. Cannot be determined without additional inforiowt

ANSWER: A.

TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P246

A reactor near the end of a fuel cycle has beethddwn from 100 percent power and cooled down to
140°F over three days. During the cooldown, bammcentration was increased by 100 ppm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Control rods = () 6.918 %AK/K
Xenon () 2.675 YAK/K
Power defect = () 1.575 YAK/K
Boron () 1.040 9AK/K
Cooldown () 0.500 YAK/K

A. -8.558 Y\K/K
B. -6.358 YAK/K
C. -3.208 %K/K
D. -1.128 %AK/K

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P346

A reactor was operating at steady-state 100 pepmmmér with all control rods fully withdrawn and
average reactor coolant temperaturgdtat 588°F when a reactor trip occurred.

After the trip, Tave Stabilized at the no-load temperature of 557°Fahdontrol rods were verified to
be fully inserted.

Given the following information, select the curreatue of core reactivity. (Assume no operator
actions and disregard any reactivity effects oforeh

Power coefficient -0.015 &K/K/percent
Control rod worth -6.918 AK/K
Moderator temperature coefficient = -0.0012RAK/°F

A. -5.381 %\K/K
B. -5.418 %AK/K
C. -8.383 "K/K
D. -8.418 %AK/K

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P447

A reactor is operating at steady-state 90 percawep with all control rods fully withdrawn and
average reactor coolant temperaturgd Tt 580°F. A reactor trip occurs, after whichieBtabilizes
at the no-load temperature of 550°F and all comtd$ are verified to be fully inserted.

Given the following information, calculate the cemt value of core reactivity. (Assume no operator
actions and disregard any reactivity effects oingfes in xenon-135.)

Power coefficient -0.01 &K/K/percent
Control rod worth -6.918 AK/K
Moderator temperature coefficient =-0.0\BGK/°F

A. -5.718 Y\K/K
B. -6.018 %AK/K
C. -7.518 %K/K
D. -7.818 %AK/K

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P647

A reactor was operating at steady-state 100 pepmmmér near the end of a fuel cycle when a reactor
trip occurred. Immediately after the trip, shutaomargin was determined to be -5.883K/4K.

Over the next 72 hours, the reactor coolant systasicooled down and reactor coolant boron
concentration was increased. The reactivitiextdteby the change in plant conditions are as
follows:

Reactivity Change (+) or}
Xenon = () 2.675 Y%AK/K
Moderator temperature = ) 0.5 YAK/K
Boron = () 1.04 %\K/K

What is the value of core reactivity 72 hours after trip?
A. -1.668 Y\K/K
B. -3.748 %AK/K
C. -7.018 %K/K
D. -9.098 %AK/K

ANSWER: B.
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KNOWLEDGE: K1.13 [3.5/3.7]
QID: P747

A reactor near the end of a fuel cycle has beethddwn from 100 percent power and cooled down to
140°F over three days. During the cooldown, reamolant boron concentration was increased by
100 ppm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Xenon = () 2.5 %K/K
Moderator temperature = 0.5 YA\K/K
Power defect = (1.5 %K/K
Control rods = () 7.0 %K/K

Boron () 1.0 %\K/K
A. -8.5 %K/K
B. -6.5 %\K/K
C. -3.5 %AK/K
D. -1.5 %\K/K
ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P1047

A reactor near the end of a fuel cycle has beethddwn from 100 percent power and cooled down to
140°F over three days. During the cooldown, reamolant boron concentration was increased by
100 ppm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Moderator temperature = ) 0.50 YAK/K
Control rods () 6.50 %\K/K
Boron () 1.50 ¥%AK/K
Power defect = () 1.75 %\K/K
Xenon = () 2.75 %\K/K

A. -0.0 %AK/K
B. -3.0 Y%\K/K
C. -3.5 %K/K
D. -8.5 Y%\K/K

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P1446

A reactor near the middle of a fuel cycle has lsart down from 100 percent power and cooled down
to 340°F over three days. During the cooldown¢t@acoolant boron concentration was increased
by 200 ppm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Xenon = () 3.0 %\K/K
Boron = () 3.5 %\K/K
Power defect 0 4.0 %AK/K

Control rods () 7.0 9\K/K
Moderator temperature = ) 2.0 YAK/K

A. -1.5 YAK/K
B. -2.5 Y%\K/K
C. -7.5 %K/K
D. -9.5 %\K/K
ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P1647

A reactor near the middle of a fuel cycle was ofpegaat 100 percent power for two months when a
reactor trip occurred. During the 14 hours sifeettip, the reactor has been cooled to 340°F and
reactor coolant boron concentration has been isecehy 200 ppm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Xenon = () 2.0 %\K/K
Boron = () 2.5 %\K/K
Power defect 0 4.0 %AK/K

Control rods () 7.0 9\K/K
Moderator temperature = ) 2.0 YAK/K

A. -1.5 YAK/K
B. -3.5 %\K/K
C. -5.5 %K/K
D. -7.5 Y%\K/K
ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.13 [3.5/3.7]
QID: P5224

A reactor near the middle of a fuel cycle was aliyi operating at steady-state 100 percent power
when it was shut down and cooled down to 200°F evéree-day period. During the cooldown,
reactor coolant boron concentration was increagegDippm.

Given the following absolute values of reactivitskled during the shutdown and cooldown, assign a
(+) or (-) as appropriate and choose the current valuerefreactivity.

Control rods () 6.75 YA\K/K
Xenon () 2.50 YAK/K
Power defect = () 2.00 YAK/K
Boron = () 1.25 %\K/K
Moderator temperature = ) 0.50 YA\K/K

A. -0.5 YAK/K
B. -3.0 Y%\K/K
C. -7.0 %K/K
D. -8.0 Y\K/K

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P124

Which one of the following plant parameter changékincrease the shutdown margin for a
shutdown reactor near the end of a fuel cycle?

A. Reactor coolant boron concentration is decreagetDO ppm.
B. One control rod is fully withdrawn for a test.
C. Xenon has decayed for 72 hours following shutdow

D. The reactor coolant system is allowed to hea2Qfjb-.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P547

A nuclear power plant is operating at steady-statpercent power with manual rod control. Which
one of the following events will increase the slowtd margin? (Assume that no unspecified
operator actions occur and the reactor does rmj tri

A. Reactor coolant boron concentration is decreayetD ppm.
B. A control rod in a shutdown bank (safety grodpps.

C. Power is decreased to 50 percent using boration.

D. The plant experiences a 3 percent load rejection

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2046

A reactor is shutdown with the reactor vessel hreatbved for refueling. The core is covered by 23
feet of refueling water at 100°F with a boron cortcation of 2,000 ppm.

Which one of the following will increase coredR

A. An unrodded spent fuel assembly is removed ftioencore.
B. Refueling water temperature is increased to E05°

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

D. Excore nuclear instrumentation is repositioreethtrease source range count rate.

ANSWER: B.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2247

A reactor is operating at 80 percent power wheroffeator adds 10 gallons of boric acid to the
reactor coolant system (RCS). Over the next sewdraites, the operator adjusts control rod
position as necessary to maintain a constant neagtdant average temperature.

When the plant stabilizes, the shutdown margin él| ; and axial power distribution will
have shifted toward the of the core.

A. the same; top

B. the same; bottom
C. larger; top

D. larger; bottom

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2547

A nuclear power plant malfunction requires a rapictor power decrease from 100 percent to 90
percent. The crew performs the downpower transisimgy control rod insertion when necessary.
Reactor coolant boron concentration is not changed.

If the shutdown margin at 100 percent power was/@\K/K, which one of the following describes
the shutdown margin at the lower power level? drgrany changes in core fission product
reactivity.)

A. Less than 3.5 %K/K due only to the power defect.

B. Greater than 3.5 &/K due only to the insertion of control rods.

C. Less than 3.5 %K/K due to the combined effects of control rod mig® and power defect.

D. Equal to 3.5 %KI/K regardless of the reactivity effects of controdl insertion and power defect.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2746

A reactor is shutdown with the reactor vessel lreatbved for refueling. The core is covered by 23
feet of refueling water at 105°F with a boron contcation of 2,200 ppm.

Which one of the following will increase cored®

A. A new neutron source is installed in the core.

B. Refueling water temperature is decreased toA.00°

C. A spent fuel assembly is replaced with a newdssembly.

D. Excore nuclear instrumentation is repositioreethtrease source range count rate.

ANSWER: C.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2747

Reactors A and B are identical except that reaktigroperating at steady-state 80 percent power
while reactor B is operating at steady-state 100gye power. Initial control rod positions are the
same for each reactor.

How will the shutdown margins (SDM) compare for tiv® reactors following a reactor trip?
(Assume_no post-trip operator actions are takerwvtioald affect SDM.)

A. Reactor A will have the greater SDM.
B. Reactor B will have the greater SDM.

C. When sufficient time has passed to allow bottesdo become xenon-free, the SDMs will be
equal.

D. Within a few minutes after the trips, when af@meters have returned to normal post-trip
conditions, the SDMs will be equal.

ANSWER: A.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P2947

A reactor is operating at steady-state 50 peragnep A plant test requires a 4°F decrease irntoeac
coolant system (RCS) average temperature (T-avid)e operator accomplishes this temperature
decrease by adjusting RCS boron concentration.otNer operator actions are taken.

If the initial shutdown margin was 3.0/2%/K, which one of the following describes the shach
margin at the lower RCS T-avg with the reactot atiksteady-state 50 percent power?

A. Less than 3.0 #K/K, because RCS T-avg is lower.
B. More than 3.0 %K/K, because RCS boron concentration is higher.

C. Equal to 3.0 4K/K, because the reactivity change caused by taaghin RCS T-avg offsets the
reactivity change caused by the change in RCS bavooentration.

D. Equal to 3.0 %K/K because shutdown margin in an operating reagtibnot change unless
control rod position changes.

ANSWER: B.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P3647 (B3648)

A reactor is initially operating at steady-statepgdcent 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 available shutdown mar@bi), the current available SDM is ;
and compared to the initial cored{the current core ¢ is

A. the same; smaller
B. the same; the same
C. less negative; smaller

D. less negative; the same

ANSWER: B.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P3747 (B3748)

A nuclear power plant has just completed a refgetintage. Based on the expected core loading,
reactor engineers have predicted a control rodigorgtion 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 effectttd burnable poison omission on achieving reactor
criticality during the initial reactor startup folving the refueling outage?

A. The reactor will become critical before theghoted critical control rod configuration is
achieved.

B. The reactor will become critical after the pidd 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 criticabecause the control rods contain insufficient
positive reactivity to make the reactor critical.

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P4224
A reactor is shutdown with the reactor vessel hreatbved for refueling. The core is covered by 23

feet of refueling water at 100°F with a boron cortcation of 2,000 ppm.

Which one of the following will decrease coregsKR

A

B.

C

D.

. An unrodded spent fuel assembly is removed ftioencore.
Refueling water temperature is increased to E05°
. A depleted neutron source is removed from the.co

Refueling water boron concentration is decredset ppm.

ANSWER: A.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]

Q

ID: P4924

Reactors A and B are identical except that reaktisroperating near the beginning of a fuel cycle
(BOC) and reactor B is operating near the endfaeéhcycle (EOC). Both reactors are operating at
100 percent power with all control rods fully witlagvn.

If the total reactivity worth of the control rodsthe same for both reactors, which reactor wiletthe
smaller ks five minutes after a reactor trip, and why?

A.

B.

C.

D.

Reactor A, because the power coefficient is teggative near the BOC.
Reactor A, because the concentration of U-23&erfuel rods is higher near the BOC.
Reactor B, because the power coefficient is megative near the EOC.

Reactor B, because the concentration of U-23Barfuel rods is lower near the EOC.

ANSWER: A.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P5324

A reactor is shutdown with the reactor vessel hreatbved for refueling. The core is covered by 23
feet of refueling water at 105°F with a boron cortcation of 2,000 ppm.

Which one of the following will decrease:#

A.

B.

C.

D.

Refueling water temperature decreases by 5°F.
A depleted neutron source is removed from thre.co
A spent fuel assembly is replaced with a newdssembly.

Refueling water boron concentration decreases jjym.

ANSWER: A.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P6224

Reactors A and B are identical except that reaktisroperating near the beginning of a fuel cycle
(BOC) and reactor B is operating near the endfaeéhcycle (EOC). Both reactors are operating at
100 percent power with all control rods fully witlagvn.

If the total reactivity worth of the control rodsthe same for both reactors, which reactor wiletthe
greater ks five minutes after a reactor trip, and why?

A.

B.

C.

D.

Reactor A, because the pre-trip reactor coddanbn concentration is lower near the BOC.
Reactor A, because the power coefficient adsks p@sitive reactivity after a trip near the BOC.
Reactor B, because the pre-trip reactor coddardn concentration is higher near the EOC.

Reactor B, because the power coefficient add®positive reactivity after a trip near the EOC.

ANSWER: D.
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TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P6624

A nuclear power plant was initially operating aesly state 70 percent power near the middle cfla fu
cycle when a control rod dropped into the core. nsiaer the following two possible operator
responses:

Response 1. An operator adjusts the reactor cosyastem (RCS) boron concentration to restore the
initial reactor coolant temperatures.

Response 2: An operator withdraws some of the m@ngacontrol rods to restore the initial reactor
coolant temperatures.

In a comparison between the two responses, whegoree, if any, will result in the greater shutdown
margin (SDM) when the plant is stabilized at 70cpet power, and why?

A. Response 1, because a smaller (than respoasedint of positive reactivity will be added by the
RCS cooldown that occurs immediately after a raacio.

B. Response 2, because a larger (than responseolindof negative reactivity will be added by the
control rods upon a reactor trip.

C. The SDM is the same for both responses bechagadnt is stabilized at the same initial steady
state power level.

D. The SDM is the same for both responses bechesaime amount of positive reactivity is added in
both responses.

ANSWER: B.

-32- Neutron Life Cycle



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P7124

A reactor is shutdown with the reactor vessel hreatbved for refueling. The core is covered by 23
feet of refueling water at 120°F with a boron caortcation of 2,000 ppm. Source range
instrumentation indicates 100 cps.

How will source range indication be affected ifueling water temperature decreases to 100°F?

A. Indication will increase because the effectrmfreased Kr more than offsets the effect of
decreased neutron leakage from the core.

B. Indication will increase because of the coopeeagffects of increased neutron leakage from the
core and increasedeK

C. Indication will decrease because the effectaafreased neutron leakage from the core more than
offsets the effect of increased#

D. Indication will decrease because of the coopera&iffects of decreased:Kand decreased neutron
leakage from the core.

ANSWER: D.

TOPIC: 192002
KNOWLEDGE: K1.14 [3.8/3.9]
QID: P7224

A nuclear power plant was initially operating atidiprium 100 percent power just prior to a refogi
outage. The plant was shut down, refueled, restaand is currently operating at equilibrium 100
percent power. Assume the 100 percent power figsite did not change.

Which one of the following describes the curreminplstatus as compared to the conditions just prior
to the refueling?

A. The reactor shutdown margin is greater.

B. The reactor coolant boron concentration is senall

C. The equilibrium core Xe-135 concentration is kena

D. The difference between the reactor coolant égiand cold leg temperatures is greater.

ANSWER: A.
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TOPIC: 192003
KNOWLEDGE: K1.01 [2.7/2.8]
QID: P347 (B350)

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 lessgtifor the new equilibrium source range count t@ate
be reached asdf approaches unity.

D. An incremental withdrawal of any given controtrwill produce an equivalent equilibrium count
rate increase, whethekKis 0.88 or 0.92.

ANSWER: A.

TOPIC: 192003
KNOWLEDGE: K1.01 [2.7/2.8]
QID: P1848 (B1170)

A nuclear power plant has been operating at 10€epéipower for two months when a reactor trip
occurs. Two months after the reactor trip, withcahtrol rods still fully inserted, a stable couate
of 20 cps is indicated on the source range nuahsauments.

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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TOPIC: 192003
KNOWLEDGE: K1.01 [2.7/2.8]
QID: P7687 (B7687)

The total neutron flux in a shutdown reactor isstant at 5.0 x n/cn?-sec. If non-fission neutron
sources are supplying a constant flux of 1.0 %ril6n?-sec, what is K?

A. 0.98
B. 0.96
C. 0.94

D. Cannot be determined without additional inforiowt

ANSWER: A.

TOPIC: 192003

KNOWLEDGE: K1.05 [2.7/2.8]

QID: P548

Reactor power was increased from 1.0 ¥ p@rcent to 1.0 x I®percent in 6 minutes. The average
startup rate was decades per minute.
A. 0.5

B. 1.3

C. 20

D. 5.2

ANSWER: A.
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TOPIC: 192003
KNOWLEDGE: K1.05 [2.7/2.8]
QID: P648

Reactor power increases from 1.0 @X@rcent to 5.0 x I0percent in two minutes. What was the
average startup rate during the power increase?

A. 0.95 dpm
B. 0.90 dpm
C. 0.85dpm
D. 0.82 dpm

ANSWER: C.

TOPIC: 192003
KNOWLEDGE: K1.05 [2.7/2.8]
QID: P2349

During a reactor startup, reactor power increases fl.0 x 1& percent to 2.0 x I®percent in two
minutes. What was the average reactor period guhi@ power increase?

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

ANSWER: A.
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TOPIC: 192003
KNOWLEDGE: K1.05 [2.7/2.8]
QID: P2648

During a reactor startup, reactor power increases 8.0 x 1@ percent to 5.0 x I®percent in two
minutes. What was the average reactor period guhi@ power increase?

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

D. 61 seconds

ANSWER: B.

TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P47  (B451)

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 tfecgfe 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 caista

ANSWER: D.
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TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P126

A nuclear power plant is operating at steady-si@tpercent power in the middle of a fuel cycle.
Which one of the following will initially produce positive startup rate?

A. Main turbine runback.
B. Unintentional boration.
C. Increase in main turbine load.

D. Closure of a letdown isolation valve.

ANSWER: C.

TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P248

The magnitude of the stable startup rate achieved given positive reactivity addition to a craic
reactor is dependent on the and

A. prompt neutron lifetime; axial neutron flux dibution
B. prompt neutron lifetime; effective delayed neuatfraction
C. effective delayed neutron precursor decay cotistdfective delayed neutron fraction

D. effective delayed neutron precursor decay comséxial neutron flux distribution

ANSWER: C.
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TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P2748 (B2751)

A reactor is critical at 1.0 x T0percent power during a reactor startues for this reactor is 0.0072.
Which one of the following is the approximate ambooinpositive reactivity that must be added to the
core by control rod withdrawal to attain a staliatsip rate of 1.0 dpm?

A. 0.2 9%\K/K

B. 0.5 %\K/K

C. 1.0 %AK/K

D. 2.0 %\K/K

ANSWER: A.

TOPIC: 192003

KNOWLEDGE: K1.06 [3.2/3.3]

QID: P3148 (B3151)

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: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P3548 (B3551)

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 k# = 0.998

If positive 0.003AK/K is suddenly added to each reactor, how willtbgulting stable startup rates
(SUR) compare? (Consider only the reactor respahde power is below the point of adding heat.)

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

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

ANSWER: A.
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TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P6825 (B6825)

Given the following stable initial conditions foreactor:
Power level = 1.0 x I®percent
Ket = 0.999
CoreBert = 0.006
What will the stable reactor period be followingaddition 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: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P7225

Given the following stable initial conditions foreactor:

Power level = 1.0 x I®percent
Keff 0.999
Core e 0.006

What will the stable startup rate be following adigion of positive 0.2 %K/K reactivity to the
reactor? (Assume the stable startup rate occuiosebine reactor reaches the point of adding heat.)

A. 0.24 dpm
B. 0.33 dpm
C. 0.52dpm
D. 1.30 dpm

ANSWER: C.
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TOPIC: 192003
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P7607

A nuclear power plant has just completed a refgetintage and a reactor startup is in progress.
Reactor engineers have determined that duringghering fuel cycle ert 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 approximate
stable startup rate be for this reactor until tomipof adding heat is reached?

A. 1.0dpm

B. 0.6 dpm

C. 0.5dpm

D. 0.3dpm

ANSWER: C.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P48 (B1950)

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

C. smaller; slower

D. smaller; faster

ANSWER: D.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P129

Following a reactor trip, when does the startup mattially stabilize at —1/3 dpm?

A. When decay gamma heating starts adding negedactivity.

B. When the long-lived delayed neutron precursasgehdecayed away.

C. When the installed neutron source contributethe total neutron flux becomes significant.
D. When the short-lived delayed neutron precurbaxse decayed away.

ANSWER: D.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P249

Delayed neutrons contribute more to reactor stgliian prompt neutrons because they
the average neutron generation time and are ban at Kinetic energy.

A. increase; lower
B. increase; higher
C. decrease; lower

D. decrease; higher

ANSWER: A.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P348  (B2450)

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 rem@t EOC results in a higher startup rate (SUR)
than at BOC.

D. A given reactivity addition to an operating reacat EOC results in a lower SUR than at BOC.

ANSWER: C.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P1149 (B2651)

Delayed neutrons are important for reactor coriieziause...

A. they are produced with a higher average kingtiergy 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P1248 (B1349)

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 ofiegeat 100 percent power when a reactor trip aecur

at the same time on each reactor.

If no operator action is taken and the reactoresystfor both reactors respond identically to thge tr

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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P1548 (B1250)

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 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: A.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P1649 (B1649)

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 opeath100 percent power when a reactor trip ocdurs a

the same time on each reactor.

If no operator action is taken and the reactoresystfor both reactors respond identically to the &

power level of 1.0 x I®percent 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.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P1749 (B1751)

Which one of the following is the reason that delhgpeutrons 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 generatios¢ompared to prompt neutrons.
C. Delayed neutrons produce a large amount ofiteson compared to prompt neutrons.

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

ANSWER: B.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P2249 (B2250)

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.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P2348 (B2349)

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.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P2849 (B2850)

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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P2948 (B2950)

A nuclear power plant is operating at steady-$iftpercent power when a control rod is ejected from
the core. Which one of the following distributiooisfission percentages in the core would result in
the highest startup rate? (Assume the reactivittiwof the ejected control rod is the same foheac
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.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P3248 (B3249)

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 opeahl100 percent power when a reactor trip ocdurs a
the same time on each reactor. No operator aditaken and the reactor systems for both reactors
respond identically to the trip.

Ten minutes after the trip, the greater thermatnoeuflux will exist in reactor becaitse
has a effective delayed neutron fraction

A. A, larger

B. B; larger

C. A; smaller
D. B; smaller

ANSWER: B.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P3648 (B3650)

Two reactors are identical except that reactor Aeiar the beginning of core life and reactor Baam
the end of core life. Both reactors are operaant0 percent power when a reactor trip occufseat
same time on each reactor. No operator acticakentand the reactor systems for both reactors
respond identically to the trip.

Ten minutes after the trip, the greater thermatnoeuflux will exist in reactor becaitse
has a effective delayed neutron fraction

A. A, larger

B. B; larger

C. A; smaller
D. B; smaller

ANSWER: A.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P3748 (B3749)

A step positive reactivity addition of 0.00K/K is made to a reactor with a stable neutron éinx an
initial Kest 0f 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.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P3849

A reactor is critical in the source range during ithitial reactor startup immediately following a
refueling outage. The effective delayed neutractfon is 0.0062. The operator adds positive
reactivity to establish a stable 0.5 dpm startu. ra

If the reactor had been near the end of a fuekcyith an effective delayed neutron fraction of0%.0
what would the approximate stable startup rateftee the addition of the same amount of positive
reactivity?

A. 0.55 dpm

B. 0.65 dpm

C. 0.75dpm

D. 0.85 dpm

ANSWER: B.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P4425 (B4425)

The following data is given for the fuel in an ogkmg 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P5425 (B5425)

The following data is given for the fuel in an ogkmg 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.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P5525 (B5525)

Which characteristic of delayed neutrons is pritgagsponsible 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 resonancerg@bi®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 followanfyssion event than prompt neutrons.

ANSWER: D.

TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P5725 (B5725)

For an operating reactor, the effective delayedroaudraction 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P5825 (B5825)
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.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P5925 (B5925)

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 bgctor of 10 will be greater in case
because delayed neutrons are more effective atrglawactor power changes when reactor power is

A. 1; increasing
B. 1; decreasing
C. 2;increasing
D. 2; decreasing

ANSWER: D.
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TOPIC: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P6225 (B6225)

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 santbse 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P6325 (B6325)

The following data is given for the fuel in an ogkmg 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P6525 (B6525)

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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P7025 (B7025)

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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P7325 (B7325)

A nuclear reactor is operating at steady-statepEd@ent power in the middle of a fuel cycle. Which
one of the following changes would cause the ctiexzi&ve 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P7617 (B7617)

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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P7697 (B7697)

A reactor core has a delayed neutron importanderfat 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: 192003
KNOWLEDGE: K1.07 [3.0/3.0]
QID: P7707 (B7707)

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: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P549 (B3351)

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

C. Any increase in reactor power requires a retdgtaddition 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: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P748

A critical reactor will become prompt critical whéme reactivity is equal to the...
A. shutdown margin.

B. effective delayed neutron fraction.

C. effective decay constant.

D. worth of the most reactive rod.

ANSWER: B.
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P949

A reactor is operating at 75 percent power withftllewing conditions:

Power defect = -0.0154/K/K
Shutdown margin = 0.0244/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. 0.0157AK/K
B. 0.0241AK/K
C. 0.0058AK/K
D. 0.9942AK/K

ANSWER: C.

TOPIC: 192003

KNOWLEDGE: K1.08 [2.8/2.9]

QID: P1449

A reactor with a xenon-free core is critical seVelecades below the point of adding heat (POAH).
The operator continuously withdraws control rodslanpositive 0.5 dpm startup rate (SUR) is
reached and then stops control rod motion.

When rod motion is stopped, the SUR will immediatel (Ignore any reactivity effects from fission
product poisons.)

A. stabilize at 0.5 dpm until power reaches the POA

B. decrease, and then stabilize at a value lessGsadpm until power reaches the POAH.

C. stabilize at 0.5 dpm, and then slowly and carttusly decrease until power reaches the POAH.
D. decrease, and then continue to slowly decresaisigpower reaches the POAH.

ANSWER: B.
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P1948 (B1150)

Positive reactivity is continuously added to aicakreactor. Which one of the following values of
Kest will first result in a prompt critical reactor?

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

ANSWER: C.

TOPIC: 192003

KNOWLEDGE: K1.08 [2.8/2.9]

QID: P2049

A reactor initially has a stable positive 1.0 dgarsip rate with no control rod motion several dkssa
below the point of adding heat (POAH). Controlsade inserted until a positive 0.5 dpm startug rat
is attained and then stopped.

When rod insertion is stopped, startup rate wilinediately...

A. stabilize at 0.5 dpm until power reaches the POA

B. increase, and then stabilize at a value grélager 0.5 dpm until power reaches the POAH.

C. continuously decrease until startup rate becaeaswhen power reaches the POAH.

D. increase, and then slowly and continuously desgentil startup rate becomes zero when power
reaches the POAH.

ANSWER: B.
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P2549 (B2550)

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.

TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P2949 (B2951)

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

Power defect -0.0185K/K
Shutdown margin -0.0220K/K
Effective delayed neutron fraction = 0.0061
Effective prompt neutron fraction = 0.9939

How much positive reactivity must be added to mikleereactor 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: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P3249 (B3250)

Refer to the partially labeled reactor responseeshown 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 tingeréactor that was initially

A. startup rate; subcritical

B. startup rate; critical

C. reactor fission rate; subcritical

D. reactor fission rate; critical

ANSWER: C.

0 sec 60 sec
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P3449 (B3450)

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 startup
rate observed in reactor B (EOC) will be than in reactor A (BOC). (Assume the power
level in each reactor remains below the point afilagl heat.)

A. smaller; smaller

B. smaller; larger

C. larger; smaller

D. larger; larger

ANSWER: D.
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P3649 (B3651)

Refer to the partially labeled reactor responsgeghown 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 tingeréactor that is currently (at time = 60 sec)

A. startup rate; exactly critical

B. startup rate; supercritical

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

ANSWER: D.

Log /
Scale

Linear Scale/ 0sec 60 sec
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TOPIC: 192003
KNOWLEDGE: K1.08 [2.8/2.9]
QID: P3749 (B3750)

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 mikleereactor prompt critical?
A. 0.0067AK/K

B. 0.0176AK/K

C. 0.0234AK/K

D. 0.9933AK/K

ANSWER: A.

TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P49

Which one of the following is a characteristic ai@utron source installed in a reactor?
A. Maintains the production of neutrons high enotmhllow the reactor to achieve criticality.
B. Provides a means to allow reactivity changesctur in a subcritical reactor.

C. Generates a sufficient neutron population td #te fission process and initiate subcritical
multiplication.

D. Provides a neutron level that is detectablenersburce range nuclear instrumentation.

ANSWER: D.
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TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P349

Neutron sources are installed in a reactor for tvloice of the following reasons?

A. To decrease the amount of fuel load requireccfiicality.

B. To compensate for neutrons being absorbed hyalie poisons.

C. To augment the shutdown neutron flux to allowedgon on nuclear instrumentation.

D. To provide sufficient neutron flux to achieveticality during a reactor startup following a
long-term shutdown.

ANSWER: C.

TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P1249

Which one of the following neutron reactions yietds highest neutron production rate immediately
following a reactor trip from extended power openag during the tenth fuel cycle? (Ignore any
contribution from an installed neutron source.)

A. Alpha-neutron reactions

B. Beta-neutron reactions

C. Photo-neutron reactions

D. Spontaneous fission

ANSWER: C.
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February 2016
TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P1549 (B1549)

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

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

D. Transuranic isotope decay

ANSWER: B.

TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P2149 (B2150)

Which one of the following is the neutron sourcattbroduces the greatest neutron flux for the first
few days following a reactor trip from extendedhjmpwer 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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TOPIC: 192003
KNOWLEDGE: K1.11 [2.7/2.8]
QID: P3149 (B967)

Which one of the following describes the purposa agutron source that is installed in a reactor
during refueling for the third fuel cycle?

A. Ensures shutdown neutron level is large enoadbetdetected by nuclear instrumentation.
B. Provides additional excess reactivity to incecth®e length of the fuel cycle.

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

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

ANSWER: A.
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TOPIC: 192004
KNOWLEDGE: K1.01 [3.1/3.2]
QID: P133

The moderator temperature coefficient describes the change in reactivity per degree change in...
A. fuel temperature.

B. fuel cladding temperature.

C. reactor vessel temperature.

D. reactor coolant temperature.

ANSWER: D.

TOPIC: 192004
KNOWLEDGE: K1.02 [3.0/3.2]
QID: P650 (B1952)

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

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

ANSWER: A.

-1- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.02 [3.0/3.2]
QID: P1950 (B753)

Factors that affect the probability of resonancgogition 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 eneofjyhe nucleus, and excitation energy of the
neutron.

C. excitation energy of the nucleus, excitationrgp®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: 192004
KNOWLEDGE: K1.02 [3.0/3.2]
QID: P2050 (B3352)

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.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.02 [3.0/3.2]
QID: P3150 (B3153)

Which one of the following has the smallest micaysc 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: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P251

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

A. High reactor coolant temperature at the begigmha fuel cycle.
B. High reactor coolant temperature at the endfakhcycle.
C. Low reactor coolant temperature at the beginoirg fuel cycle.
D. Low reactor coolant temperature at the endfagacycle.

ANSWER: C.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P1150

A reactor has operated at steady-state 100 pgpoerdr for the past 6 months. Compared to 6
months ago, the current moderator temperatureicaeft is...

A. more negative, due to control rod withdrawal.
B. less negative, due to control rod insertion.
C. more negative, due to decreased reactor cootanh concentration.

D. less negative, due to increased reactor coblamin concentration.

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P1650 (B652)

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.
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TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P2150

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. The controlling bank of control rods is inseriegercent into the core.
B. Fuel temperature decreases from 1500°F to 1200°F
C. Reactor coolant boron concentration increasez0lpypm.

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

ANSWER: A.

TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P2151 (B2152)

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.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P2251

Which one of the following contains two isotopeattadd significant negative reactivity when fuel
temperature increases near the end of a fuel cycle?

A.

B.

C.

D.

U-235 and Pu-239

U-235 and Pu-240

U-238 and Pu-239

U-238 and Pu-240

ANSWER: D.

TOPIC: 192004
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P7637 (B7637)

Which one of the following describes a situatioreweéhan 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 readivi

At low moderator temperatures, an increase idemator temperature can reduce neutron capture
by the moderator sufficiently to add positive r@aty.

At high moderator temperatures, an increaseoidarator temperature can reduce neutron leakage
from the core sufficiently to add positive readivi

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

ANSWER: B.

-6- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P50

As the reactor coolant boron concentration increabe moderator temperature coefficient becomes
less negative. This is because a 1°F increassattaor coolant temperature at higher boron
concentrations results in a larger increase in.the.

A. fast fission factor.

B. thermal utilization factor.

C. total nonleakage probability.

D. resonance escape probability.

ANSWER: B.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P123

In which one of the following conditions is the newdtor temperature coefficient most negative?
A. Beginning of a fuel cycle (BOC), high reactoiotant temperature

B. BOC, low reactor coolant temperature

C. End of a fuel cycle (EOC), high reactor cool@mhperature

D. EOC, low reactor coolant temperature

ANSWER: C.

-7- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: pP252

During a nuclear power plant heatup near the eradfoél cycle, the moderator temperature
coefficient becomes increasingly more negative.is ibecause...

A. as moderator density decreases, more thermaiamsuare absorbed by the moderator than by the

fuel.

B. the change in the thermal utilization factor daates the change in the resonance escape
probability.

C. a greater density change per °F occurs at higlaetor coolant temperatures.

D. the core transitions from an undermoderated itiomdto an overmoderated condition.

ANSWER: C.

TOPIC: 192004

KNOWLEDGE: K1.06 [3.1/3.1]

QID: P450

The moderator temperature coefficient will_be lesegative at a reactor coolant
temperature and a reactor coolant bmmocentration.
A. high; high

B. high; low

C. low; high

D. low; low

ANSWER: C.

-8- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P751

A reactor is operating at full power following dueling outage. Compared to the current moderator
temperature coefficient (MTC), the MTC just priorthe refueling was...

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.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P951 (B2452)

During a reactor coolant system cooldown, positeeetivity is added to the core if the moderator
temperature coefficient is negative. This is pélstidue 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.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P1250

As the core ages, the moderator temperature cegffibecomes more negative. This is primarily
due to...

A. fission product poison buildup in the fuel.
B. decreasing fuel centerline temperature.
C. decreasing control rod worth.

D. decreasing reactor coolant boron concentration.

ANSWER: D.

TOPIC: 192004

KNOWLEDGE: K1.06 [3.1/3.1]

QID: P1450

The moderator temperature coefficient will_be muegative at a reactor coolant
temperature and a reactor coolant bmmocentration.
A. low; low

B. high; low

C. low; high

D. high; high

ANSWER: B.

-10- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P1752

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

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

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

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

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

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P1850

Which one of the following describes why the motl@réemperature coefficient is more negative
near the end of a fuel cycle (EOC) compared tdodggnning of a fuel cycle (BOC)?

A. Increased nucleate boiling near the EOC amglifiee negative reactivity added by a 1°F
moderator temperature increase.

B. Increased control rod insertion near the EOCldiepthe negative reactivity added by a 1°F
moderator temperature increase.

C. Decreased fuel temperature near the EOC rasuksluced resonance neutron capture for a 1°F
increase in moderator temperature.

D. Decreased coolant boron concentration near @@ Eesults in fewer boron atoms leaving the core
for a 1°F moderator temperature increase.

ANSWER: D.

-11- Reactivity Coefficients
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P2650 (B2652)

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 mawtimons 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.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P2750

A reactor is operating at 100 percent power folluyw refueling outage. Compared to the moderator
temperature coefficient (MTC) just prior to theueling, the current MTC is...

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

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

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

ANSWER: A.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P2950

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 maratrons will be absorbed 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 femeutrons will be absorbed at resonance energies
while slowing down..

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

ANSWER: D.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P3151

How does the addition of boric acid to the reactmlant affect the moderator temperature coefficien
(MTC) 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.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P3352

Compared to the moderator temperature coefficlii§) of reactivity near the beginning of a fuel
cycle, the MTC near the end of a fuel cycle is: sg@me 100 percent power for all cases.)

A. more negative, because as U-235 depletes, nusierf neutrons are able to escape resonance
capture.

B. less negative, because as U-238 depletes, m3srerf neutrons are able to escape resonance
capture.

C. more negative, because as reactor coolant loorentration decreases, the thermal utilization of
fission neutrons increases.

D. less negative, because as control rods are raithvdfrom the core, the thermal utilization of
fission neutrons increases.

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P3650 (B3652)

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 feneutrons will be captured by the moderator while
slowing down.

ANSWER: A.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P6126

When compared to the beginning of a fuel cycle ntloelerator temperature coefficient at 100 percent
power near the end of a fuel cycle is...

A. more negative, because fewer boron-10 nuclerar®ved from the core for a given moderator
temperature increase.

B. less negative, because more boron-10 nucleeaneved from the core for a given moderator
temperature increase.

C. more negative, because a smaller fraction ohdutron flux will leak out of the core following a
given moderator temperature increase.

D. less negative, because a larger fraction ohéwron flux will leak out of the core following a
given moderator temperature increase.

ANSWER: A.

TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P7426

How does increasing the reactor coolant boron aunaton affect the moderator temperature
coefficient (MTC) in an overmoderated 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: C.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.06 [3.1/3.1]
QID: P7667

A reactor is shut down near the middle of a fuelewith the shutdown cooling system in service.
The initial reactor coolant temperature is 1609R.this condition, the reactor is undermoderated.

Then, a heatup and pressurization is performedng khe reactor coolant system to normal operating
temperature and pressure. The reactor remainsitscadc

During the heatup, & will...
A. increase continuously.
B. decrease continuously.
C. initially increase, and then decrease.

D. initially decrease, and then increase.

ANSWER: B.

TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P51

Why does the fuel temperature coefficient becorass hegative at higher fuel temperatures?
A. As reactor power increases, the rate of increasige fuel temperature diminishes.

B. Neutrons penetrate deeper into the fuel, regylh an increase in the fast fission factor.

C. The amount of self-shielding increases, resgltiniess neutron absorption by the inner fuel.
D. The amount of Doppler broadening per degree g@damfuel temperature diminishes.

ANSWER: D.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P651

Which one of the following will cause the Dopplewger coefficient to become more negative?
A. Increased clad creep

B. Increased pellet swell

C. Lower power level

D. Higher reactor coolant boron concentration

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P1052

A reactor is operating continuously at steady-st@@ percent power. As core burnup increases, the
fuel temperature coefficient becomes atnegbecause the average fuel temperature

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

ANSWER: A.

17- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P1851

Which one of the following pairs of nuclides ispessible for most of the negative reactivity
associated with a fuel temperature increase neagritd of a fuel cycle?

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.

TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P1951

A nuclear power plant is operating at steady-st@tpercent 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 coolant voids.

ANSWER: C.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2052

Compared to operation at a low power level, thé termperature coefficient of reactivity at a high
power level is negative due to

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

D. more; increased neutron flux

ANSWER: C.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2352 (B2453)

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

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

A. increase; neutrons of a wider range of enengi#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 efgees 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: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2451

Which one of the following describes how the maaphét of the fuel temperature coefficient of
reactivity is affected as the core ages?

A. It remains essentially constant over core life.
B. It becomes more negative, due to the buildupwe40.
C. It becomes less negative, due to the decresdRE€E$boron concentration.

D. It becomes more negative initially due to bugdaf fissions product poisons, then less negative
due to fuel depletion.

ANSWER: B.

TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2651 (B2553)

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.
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February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2751 (B2753)

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

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

A. decrease; fewer neutrons will be absorbed bysB-@erall
B. decrease; fewer 6.7 eV neutrons will be absolyed-238 at the resonance energy
C. remain the same; fewer neutrons will be absobyed-238 overall

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

ANSWER: C.

CROSS
SECTION

NEUTRON ENERGY

_22- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2850 (B2852)

Refer to the curve of microscopic cross sectiorafgorption versus neutron energy for a resonance
peak in U-238 in a reactor operating at 80 perpenter (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

-23- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P3750 (B3753)

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

During a subsequent reactor power decrease toréériethe 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

-24- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P3850 (B3852)

Refer to the curve of microscopic cross sectiorafgorption versus neutron energy for a resonance
peak in U-238 in a reactor operating at 80 perpenter (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

NEUTRON ENERGY

-25- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P4826 (B4826)

If the average temperature of a fuel pellet de@gay 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 easriat 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: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P6626 (B6627)

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 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: C.

-26- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P6926 (B6926)

Which one of the following 10 percent power leviednges 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.

27- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P7648 (B7648)

Refer to the drawing of a curve showing the neustosorption cross-section for U-238 at a resonance
energy (see figure below). The reactor associattédthe 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 populatsirtd 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

-28- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P7678 (B7678)

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: 192004
KNOWLEDGE: K1.08 [3.1/3.1]
QID: P253

Which one of the following groups contain parametéat, if varied, will each have a direct effest o
the power coefficient?

A. Control rod position, reactor power, moderatordvfraction

B. Moderator temperature, reactor coolant systessqure, xenon-135 concentration
C. Fuel temperature, xenon-135 concentration, obriid position

D. Moderator void fraction, fuel temperature, mader temperature

ANSWER: D.

-29- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.08 [3.1/3.1]
QID: P652

Which one of the following is responsible for tlaedest positive reactivity addition following a
reactor trip from 100 percent power at the begigmha fuel cycle? (Assume reactor coolant system
parameters stabilize at their normal post-trip gall

A. Void coefficient

B. Pressure coefficient

C. Fuel temperature coefficient

D. Moderator temperature coefficient

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.08 [3.1/3.1]
QID: P851

A nuclear power plant is initially operating atadg-state 50 percent power. Which one of the
following contains only parameters that, if variedl] each directly change the magnitude of the
power defect?

A. Control rod position, reactor power, and modarabid fraction

B. Moderator void fraction, fuel temperature, andd®rator temperature

C. Fuel temperature, xenon-135 concentration, anttal rod position

D. Moderator temperature, reactor coolant systessgure, and xenon-135 concentration

ANSWER: B.

-30- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.08 [3.1/3.1]
QID: P1353

A reactor is initially critical at the point of aohd) heat during a xenon-free reactor startup rtear t
beginning of a fuel cycle. Reactor power is ramime80 percent over a 4 hour period.

During the power increase, most of the positivetiedy added by the operator is necessary to
overcome the negative reactivity associated wigh. th

A. buildup of core xenon-135.
B. increased fuel temperature.
C. burnout of burnable poisons.

D. increased reactor coolant temperature.

ANSWER: B.

TOPIC: 192004
KNOWLEDGE: K1.08 [3.1/3.1]
QID: P1551

A nuclear power plant has been operating at ststatg-50 percent power for one month following a
refueling outage. Then, reactor power is rampetDtdpercent over a 2-hour period.

During the power increase, most of the positivetiedy added by the operator is necessary to
overcome the negative reactivity associated wigh. th

A. increased reactor coolant temperature.
B. buildup of core xenon-135.

C. burnout of burnable poisons.

D. increased fuel temperature.

ANSWER: D.

-31- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.09 [2.8/2.9]
QID: P552

As reactor coolant boron concentration decrealedjifferential boron worttWK/K/ppm)
becomes...

A. less negative, due to a larger number of watdeaules in the core.
B. less negative, due to a smaller number of barolecules in the core.
C. more negative, due to a larger number of watdeaules in the core.

D. more negative, due to a smaller number of bonofecules in the core.

ANSWER: D.

TOPIC: 192004
KNOWLEDGE: K1.09 [2.8/2.9]
QID: P1350

With higher concentrations of boron in the reactolant, the core neutron flux distribution shifis
energies where the absorption crosesexdttboron is

A. higher; smaller
B. higher; greater
C. lower; smaller
D. lower; greater

ANSWER: A.

-32- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.10 [2.9/2.9]
QID: P1152
Differential boron worth AK/K/ppm) will become negative as moaeregmperature
increases because, at higher moderator temperadutgsom increase in reactor coolant boron
concentration will add boron atoms ¢ocibre.

A. more; fewer
B. more; more
C. less; fewer

D. less; more

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.10 [2.9/2.9]
QID: P1252

Differential boron worth AK/K/ppm) becomes more negative as...
A. burnable poisons deplete.

B. boron concentration increases.

C. moderator temperature increases.

D. fission product poison concentration increases.

ANSWER: A.

-33- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.10 [2.9/2.9]
QID: P3552

The following are the initial conditions for a naal power plant:

» Reactor power is 50 percent.
» Average reactor coolant temperature is 570°F.
* Reactor coolant boron concentration is 400 ppm.

After a power increase, current plant conditioresas follows:

» Reactor power is 80 percent.
» Average reactor coolant temperature is 582°F.
» Reactor coolant boron concentration is 400 ppm.

Which one of the following describes the curreffitedential boron worth (DBW) il\K/K/ppm
compared to the initial DBW?

A. The current DBW is more negative because a a€Fease in reactor coolant temperature will

remove more boron-10 atoms from the core.

B. The current DBW is more negative because a 1ipprease in reactor coolant boron
concentration will add more boron-10 atoms to thec

C. The current DBW is less negative because ariciiease in reactor coolant temperature will
remove fewer boron-10 atoms from the core.

D. The current DBW is less negative because a lippraase in reactor coolant boron concentration

will add fewer boron-10 atoms to the core.

ANSWER: D.

-34- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.11 [2.9/3.1]
QID: P351

The amount of boric acid required to increase #aetor coolant boron concentration by 50 ppm at
1,200 ppm is approximately as the ammiumbric acid required to increase the reactor
coolant boron concentration by 50 ppm at 100 ppm.

A. the same

B. four times as large

C. eight times as large

D. twelve times as large

ANSWER: A.

TOPIC: 192004
KNOWLEDGE: K1.11 [2.9/3.1]
QID: P1050

The amount of pure water required to decreasesihaar coolant boron concentration by 20 ppm at
100 ppm is approximately the amounucd pvater required to decrease the reactor
coolant boron concentration by 20 ppm at 1,000 ppm.

A. one-tenth

B. the same as

C. 10 times

D. 100 times

ANSWER: C.

-35- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P52
A reactivity coefficient measures a/an hange in reactivity, while a reactivity defect
measures a change in reactivity duehbamage in the measured parameter.

A. integrated; total
B. integrated; differential
C. unit; total

D. unit; differential

ANSWER: C.

TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P352

Given the following initial parameters:
Reactor coolant boron concentration = 600 ppm
Moderator temperature coefficient = -0.01AR8K/°F
Differential boron worth = -0.010 2<K/K/ppm
Which one of the following is the final reactor ¢aat boron concentration required_to decrease
average reactor coolant temperature by 4°F. (Assumrchange in control rod position or
reactor/turbine power).
A. 606 ppm
B. 603 ppm
C. 597 ppm
D. 594 ppm

ANSWER: A.

-36- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P852

Given the following initial parameters:
Reactor coolant boron concentration = 500 ppm
Moderator temperature coefficient = -0.01ARB8K/°F
Differential boron worth = -0.008 &K/K/ppm
Which one of the following is the final reactor ¢aat boron concentration required_to increase
average coolant temperature by 6°F. (Assume nogehia control rod position or reactor/turbine
power.)
A. 491 ppm
B. 496 ppm
C. 504 ppm
D. 509 ppm

ANSWER: A.

-37- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P953

Given the following initial parameters:

Power coefficient
Differential boron worth -0.010 &K/K/ppm
Control rod worth -0.030 AK/K/inch
Reactor coolant boron concentration = 500 ppm

-0.016 &<K/K/percent

Which one of the following is the final reactor ¢aat boron concentration required to support
increasing reactor power from 30 percent to 80gx@rby boration/dilution with 10 inches of outward
control rod motion. (Ignore any change in fissgzoduct poison reactivity.)

A. 390 ppm

B. 420 ppm

C. 450 ppm

D. 470 ppm

ANSWER: C.

-38- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P1553

A nuclear power plant is operating at steady-st@t percent power. Given the following initial
parameters, select the final reactor coolant boomrtentration required to decrease average coolant
temperature by 6°F. (Assume no change in contibliosition or reactor/turbine power.)

Reactor coolant boron concentration = 500 ppm
Moderator temperature coefficient = -0.012AR8K/°F
Differential boron worth = -0.008 2</K/ppm

A. 509 ppm

B. 504 ppm

C. 496 ppm

D. 491 ppm

ANSWER: A.

-30- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P1753

Given the following initial parameters:

Power coefficient -0.020 &</K/percent
Differential boron worth -0.010 &K/K/ppm
Differential rod worth -0.025 ¥K/K/inch
Reactor coolant boron concentration = 500 ppm

Which one of the following is the final reactor ¢aat boron concentration required to support
increasing reactor power from 30 percent to 80gx@rby boration/dilution with 10 inches of outward
control rod motion? (Ignore any change in fisgpoaduct poison reactivity.)

A. 425 ppm

B. 450 ppm

C. 550 ppm

D. 575 ppm

ANSWER: A.

-40- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P2353

Given the following initial parameters:

Power coefficient -0.020 &</K/percent
Differential boron worth -0.010 &K/K/ppm
Differential rod worth -0.025 ¥K/K/inch
Reactor coolant boron concentration = 500 ppm

Which one of the following is the final reactor ¢aat boron concentration required to support
decreasing reactor power from 80 percent to 30gmétay boration/dilution with 10 inches of inward
control rod motion? (Ignore any change in fissioodoict poison reactivity.)

A. 425 ppm

B. 475 ppm

C. 525 ppm

D. 575 ppm

ANSWER: D.

-41- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P2453

Given the following initial parameters:

Power coefficient -0.020 &</K/percent
Differential boron worth -0.010 &K/K/ppm
Differential rod worth -0.025 ¥K/K/inch
Reactor coolant boron concentration = 600 ppm

Which one of the following is the final reactor ¢aat boron concentration required to support
increasing reactor power from 40 percent to 80grdrwith 40 inches of outward control rod motion?
(Ignore any change in fission product poison red#gt)

A. 420 ppm

B. 580 ppm

C. 620 ppm

D. 780 ppm

ANSWER: C.

-42- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P2553

Given the following initial parameters:

Power coefficient -0.020 &</K/percent
Differential boron worth -0.010 &K/K/ppm
Differential rod worth -0.025 ¥K/K/inch
Reactor coolant boron concentration = 500 ppm

Which one of the following is the final reactor ¢aat boron concentration required to support
decreasing reactor power from 100 percent to 3@gme by boration/dilution with 20 inches of inward
control rod motion? (Ignore any change in fisgpoaduct poison reactivity.)

A. 410 ppm

B. 425 ppm

C. 575 ppm

D. 590 ppm

ANSWER: D.

-43- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.12 [2.7/2.7]
QID: P6527

Given the following initial parameters:

Power coefficient -0.020 &</K/percent
Differential boron worth -0.010 &K/K/ppm
Differential rod worth -0.020 ¥K/K/inch
Reactor coolant boron concentration = 600 ppm

Which one of the following is the final reactor ¢aat boron concentration required to support
increasing reactor power from 20 percent to 50gr@reith 10 inches of control rod withdrawal?
(Ignore any change in fission product poison re#gt)

A. 520 ppm

B. 560 ppm

C. 640 ppm

D. 680 ppm

ANSWER: B.

-44- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P2071 (B2070)

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: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P2169 (B2669)

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.

-45- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P2851 (B2470)

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: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P2953 (B5034)

Ignoring the effects of changes in fission produasons, 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.

-46- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P3050 (B3051)

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.

-47- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P3753 (B3769)

Ignoring the effects of changes in fission produasons, which one of the following power changes
requires the smallest amount of positive reactiadgition?

A. 3 percentto 10 percent

B. 10 percent to 15 percent
C. 15 percent to 30 percent
D. 30 percent to 40 percent

ANSWER: B.

-48- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P4327 (B4325)

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.

-49- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192004
KNOWLEDGE: K1.13 [2.9/2.9]
QID: P6727 (B6736)

With reactor power stable at the point of addingtha control 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 occurhdinhthe power increase.
e 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 fromadlges in fission product poisons.)

A. 2.0 percent
B. 5.0 percent
C. 20 percent
D. 50 percent

ANSWER: B.

-50- Reactivity Coefficients



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P254

A reactor is initially critical below the point efdding heat (POAH) during a reactor startup.
Control rods are withdrawn for 20 seconds to eshla 0.5 dpm startup rate.

In response to the control rod withdrawal, reapmwer will increase...
A. continuously until control rods are reinserted.

B. and stabilize at a value slightly below the POAH

C. temporarily, then stabilize at the original \&alu

D. and stabilize at a value slightly above the POAH

ANSWER: D.

TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P354

A reactor is initially critical below the point @idding heat during a reactor startup. If control
rods are manually inserted for 5 seconds, reactepwill decrease...

A. to a lower power level determined by subcriticalltiplication.
B. temporarily, then return to the original powevel due to subcritical multiplication.
C. temporarily, then return to the original powerd| due to a decrease in moderator temperature.

D. until inherent positive reactivity feedback cesishe reactor to become critical at a lower
power level.

ANSWER: A.

-1- Control Rods



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P754 (B755)

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

A. increase to a stable critical power level betber POAH.
B. increase temporarily, then decrease and stalilizhe original value.
C. increase to a stable critical power level atREGAH.

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

ANSWER: C.

TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P1054

A reactor is operating at steady-state 50 percawepnear the end of a fuel cycle when the
operator withdraws a group of control rods for s®ls. (Assume main turbine load remains
constant and the reactor does not trip.)

In response to the control rod withdrawal, actealktor power will stabilize the
initial power level and reactor coolant temperatuik stabilize the initial
temperature.

A. at; at

B. at; above

C. above; at

D. above; above

ANSWER: B.

-2- Control Rods



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P1254

A reactor is operating at steady-state 50 percewepwhen control rods are inserted a short
distance. Assume that main turbine-generatorieadins constant and the reactor does not trip.

In response to the control rod insertion, reactovegr will initially decrease, and then...
A. stabilize in the source range.

B. stabilize at a lower value in the power range.

C. increase and stabilize above the original value.

D. increase and stabilize at the original value.

ANSWER: D.

TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P1654

A reactor is operating at steady-state 50 percewepnear the end of core life when the operator
inserts a group of control rods for 5 seconds. uAssturbine load remains constant and the
reactor does not trip.

In response to the control rod insertion, reactover will stabilize the initial power
level and reactor coolant temperature will stabiliz the initial temperature.

A. at; at

B. at; below

C. below; at

D. below; below

ANSWER: B.

-3- Control Rods



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P1854 (B2155)

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 abowithiral level.

D. remain the same during and after the withdrawal.

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P1955 (B954)

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.
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TOPIC: 192005
KNOWLEDGE: K1.03 [3.5/3.6]
QID: P3854

Criticality has been achieved during a xenon-fesctor startup. The core neutron flux level is
low in the intermediate range with a stable 0.5 dypantup rate (SUR). The operator begins
inserting control rods in an effort to stabilize ttore neutron flux level near its current value.
The operator stops inserting control rods wherSti® indicates exactly 0.0 dpm.

Immediately after the operator stops insertingcitiarol rods, the SUR 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: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P555  (B856)

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.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P654
Integral control rod worth can be described axt@nge in fora change

in rod position.

A. reactor power; total
B. reactivity; unit

C. reactor power; unit

D. reactivity; total

ANSWER: D.

TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P755 (B756)

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 the 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 averageneneutron flux is constant.)

A. 0.5

B. 1.4

C. 20

D. 4.0

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P1354

Integral rod worth is the...

A. change in reactivity per unit change in contom position.

B. rod worth associated with the most reactive rmod.

C. change in worth of a control rod per unit chaimgesactor power.

D. reactivity added by moving a control rod fromegosition to another position.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P1471

Reactor power was ramped from 80 percent powed@gpkrcent power over 4 hours. The 80
percent conditions were as follows:

Reactor coolant system (RCS) boron concentratio608 ppm
Control rod position = 110 inches
RCS average temperature = 575°F

The 100 percent conditions are as follows:
RCS boron concentration = 580 ppm
Control rod position = 130 inches
RCS average temperature = 580°F

Given the following reactivity coefficient/worth kees, and ignoring fission product poison
reactivity changes, what was the average diffeaéntintrol rod worth during the power change?

Power coefficient = -0.03 &K/K/percent
Moderator temperature coefficient = -0.02ABK/°F
Differential boron worth = -0.01 &K/K/ppm

A. -0.02 ¥%AK/K/inch

B. -0.025 9%AK/K/inch

C. -0.04 %AK/K/inch

D. -0.05 YAK/K/inch

ANSWER: A.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P1554 (B1057)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1.0 X*Ificn?-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 132 n/cnt-sec, the differential control rod worth will ine®e by a factor of
(Assume the core average thermalarefltix is constant.)

A. 2

B. 4

C. 10

D. 100

ANSWER: B.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P1755 (B1855)

A control rod is positioned in a reactor with tleldwing neutron flux parameters:

Core average thermal neutron flux = 1.0 X*Ificn?-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 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. 1/3

B. 3

C. 9

D. 27

ANSWER: C.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P2255

A reactor is initially operating at steady statep&dcent power with the following conditions:

Reactor coolant system (RCS) boron concentratioB08 ppm
Control rod position = 110 inches
RCS average temperature = 575°F

Reactor power is increased to 100 percent. Thep&@&ent reactor power conditions are as
follows:

RCS boron concentration = 590 ppm
Control rod position = 130 inches
RCS average temperature = 580°F

Given the following reactivity coefficient/worth kees, and ignoring fission product poison
reactivity changes, what was the average diffeaéntintrol rod worth during the power change?

Power coefficient = -0.03 &K/K/percent
Moderator temperature coefficient = -0.02AB4K/°F
Differential boron worth = -0.01 &K/K/ppm

A. -0.02 YAK/K/inch

B. -0.025 9%AK/K/inch

C. -0.04 %AK/K/inch

D. -0.05 YAK/K/inch

ANSWER: C.
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TOPIC: 192005
KNOWLEDGE: K1.05 [2.8/3.1]
QID: P2554 (B2655)

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.

TOPIC: 192005
KNOWLEDGE: K1.06 [2.6/2.9]
QID: P134 (B1755)

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.
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TOPIC: 192005
KNOWLEDGE: K1.06 [2.6/2.9]
QID: P655 (B2255)

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: 192005
KNOWLEDGE: K1.06 [2.6/2.9]
QID: P856

During normal full power operation, the differehmtwantrol rod worth is less negative at the top
and bottom of the core compared to the center nsgioie to the effects of...

A. reactor coolant boron concentration.
B. neutron flux distribution.

C. xenon concentration.

D. fuel temperature distribution.

ANSWER: B.
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TOPIC: 192005
KNOWLEDGE: K1.06 [2.6/2.9]
QID: P1555 (B1657)

Which one of the following expresses the relatigp&ietween 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.

TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P54

As moderator temperature increases, the diffedemoitaworth becomes more negative because...
A. moderator density decreases, which causes neuteam leakage out of the core.

B. the moderator temperature coefficient decreageish causes decreased competition for
neutrons.

C. fuel temperature also increases, which decréhsaste of neutron absorption in the fuel.
D. moderator density decreases, which increasesaieon migration length.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P454

Differential rod worth will become most negativeéactor coolant temperature is
and reactor coolant boron concentration is

A. increased; decreased
B. decreased; decreased
C. increased; increased

D. decreased; increased

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P955

With a nuclear power plant operating normally df power, a 5°F decrease in moderator
temperature will cause the differential control marrth to become...

A. more negative due to better moderation of nestro

B. less negative due to shorter neutron migraeoigth.

C. more negative due to increased neutron absarptithe moderator.
D. less negative due to increased resonance almsogftneutrons.

ANSWER: B.
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TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P1556 (B2656)

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.

TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P2156

A reactor is operating at 60 percent power neaetiteof a fuel cycle with the controlling group of
control rods inserted 5 percent into the core. aNlmne of the following will cause group
differential rod worth to become less negative?on&der only the direct effect of the indicated
change.)

A. Burnable poison rods become increasingly degdlete

B. Core Xe-135 concentration decreases toward aifilagum value.

C. Reactor coolant temperature is allowed to deeréd@m 575°F to 570°F.

D. The group of control rods is inserted an addaid.5 percent.

ANSWER: C.
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TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P2356
A reactor startup is in progress from a cold shwtdoondition. During the reactor coolant
heatup phase of the startup, differential contodlworth becomes negative; and
during the complete withdrawal of the initial bamikcontrol rods, differential control rod worth
becomes
A. more; more negative initially and then less riega
B. more; less negative initially and then more tiega
C. less; more negative during the entire withdrawal
D. less; less negative during the entire withdrawal
ANSWER: A.
TOPIC: 192005
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P2655

Which one of the following will cause the differaitrod worth for a group of control rods to
become less negative? (Consider only the diréettedf the initiated change.)

A.

During long-term full power operation, fuel teerature decreases as the fuel pellets come into
contact with the fuel clad.

The reactor coolant system is cooled from 140°E20°F in preparation for refueling.
Core xenon-135 builds up in the lower half e tore.

During the fuel cycle, the quantity of burnapl@sons decreases.

ANSWER: B.

-17- Control Rods



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192005
KNOWLEDGE: K1.08 [2.7/2.9]
QID: P857 (B3356)

The main reason for designing and operating aoeagth 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: 192005
KNOWLEDGE: K1.08 [2.7/2.9]
QID: P2456 (B2457)

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 decredabimgeutron 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
trip.

D. To increase differential control rod worth byaging the thermal neutron flux at the top of the
reactor core.

ANSWER: A.
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TOPIC: 192005
KNOWLEDGE: K1.09 [2.8/3.0]
QID: P55

Which one of the following includes two reasonsdontrol rod bank/group overlap?
A. Provides a more uniform differential rod worémd minimizes axial neutron flux peaking.

B. Provides a more uniform differential rod wordmd allows dampening of xenon-induced
neutron flux oscillations.

C. Ensures that all rods remain within the allowablerance between their individual position
indicators and their group counters, and ensumsertion limits are not exceeded.

D. Ensures that all rods remain within their allWeatolerance between individual position
indicators and their group counters, and providesee uniform axial flux distribution.

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.09 [2.8/3.0]
QID: P656

Which one of the following includes two reasonsdontrol rod bank/group overlap?

A. Provide a more uniform axial power distributiand provide a more uniform differential rod
worth.

B. Provide a more uniform differential rod worthdgporovide a more uniform radial power
distribution.

C. Provide a more uniform radial power distributeomd maintain individual and group rod
position indicators within allowable tolerances.

D. Maintain individual and group rod position indiors within allowable tolerances and provide
a more uniform axial power distribution.

ANSWER: A.
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TOPIC: 192005
KNOWLEDGE: K1.09 [2.8/3.0]
QID: P1156

One purpose of using control rod bank/group ovedap...

A. ensure adequate shutdown margin.

B. provide a more uniform differential rod worth.

C. allow dampening of xenon-induced neutron flugiléations.

D. ensure control rod insertion limits are not exdrd.

ANSWER: B.

TOPIC: 192005
KNOWLEDGE: K1.10 [3.0/3.3]
QID: P455

A reactor has been operating at 100 percent paweekeral weeks near the middle of a fuel cycle
with all control rods fully withdrawn. Which oné the following describes why most of the
power is being produced in the lower half of thacter core?

A. Xenon-135 concentration is lower in the lowelf lod the core.

B. The moderator to fuel ratio is lower in the lov@lf of the core.

C. The fuel loading in the lower half of the comtains a higher uranium-235 enrichment.

D. The moderator temperature coefficient of redtgtig adding less negative reactivity in the
lower half of the core.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.10 [3.0/3.3]
QID: P1357

A reactor is operating at steady-state 75 peraanepin the middle of a fuel cycle. Which one of
the following actions will cause the greatest sinifteactor power distribution toward the top of
the core? (Assume control rods remain fully witivan.)

A. Decrease reactor power by 25 percent.

B. Decrease reactor coolant boron concentratiobCogpm.

C. Decrease average reactor coolant temperatuseroy

D. Decrease reactor coolant system operating messul5 psia.

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.10 [3.0/3.3]
QID: P2656

A reactor has been operating at 100 percent pawehifee weeks shortly after a refueling outage.
All control rods are fully withdrawn. Which one tife following describes why most of the
power is being produced in the lower half of theeGo

A. The fuel loading in the lower half of the comntains a higher U-235 enrichment.

B. Reactor coolant boron is adding more negatiaetreity in the upper half of the core.

C. There is a greater concentration of Xe-135 énupper half of the core.

D. The moderator temperature coefficient of reaigtie adding more negative reactivity in the
upper half of the core.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.11 [2.8/3.2]
QID: P1157

If core quadrant power distribution (sometimesezhjuadrant power tilt or azimuthal tilt) is
maintained within design limits, which one of tlildwing conditions is most likely?

A. Axial power distribution is within design limits
B. Radial power distribution is within design lirgit
C. Nuclear instrumentation is indicating within dgsaccuracy.

D. Departure from nucleate boiling ratio is witldasign limits.

ANSWER: B.

TOPIC: 192005
KNOWLEDGE: K1.12 [2.9/3.1]
QID: P256

A reactor has been restarted following a refuetintage and is currently at the point of adding
heat. Which one of the following describes thenggain core axial power distribution as reactor
power is increased to five percent by control rothdrawal?

A. Shifts toward the bottom of the core.

B. Shifts toward the top of the core.

C. Shifts away from the center toward the top amitioon of the core.

D. Shifts away from the top and bottom toward taeter of the core.

ANSWER: B.
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TOPIC: 192005
KNOWLEDGE: K1.12 [2.9/3.1]
QID: P355
By maintaining the radial and axial core powerrthsttions within their prescribed limits, the
operator is assured that will remaihiwiacceptable limits.
A. power density (kW/foot) and departure from natéeboiling ratio (DNBR)

B.

C.

D.

DNBR and shutdown margin
core delta-T and power density (kW/foot)

shutdown margin and core delta-T

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.13 [2.8/3.2]
QID: P3156

Consider a reactor core with four quadrants: ACBand D. The reactor is operating at
steady-state 90 percent power when a fully withadraantrol rod in quadrant C drops to the
bottom of the core. Assume that no operator astaye taken and reactor power stabilizes at 88
percent.

How are the maximum upper and lower core powevdilties (sometimes called quadrant power
tilt ratio or azimuthal power tilt) affected by tkhleopped rod?

A.

B.

C.

D.

Upper core value decreases while lower coreevalareases.
Upper core value increases while lower core /alecreases.
Both upper and lower core values decrease.

Both upper and lower core values increase.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.14 [3.2/3.5]
QID: P356 (B358)

A reactor is operating at steady-state 100 pemenwer when a single control rod fully inserts
from the fully withdrawn position. After the indi transient, the operator returns the reactor to
100 percent power with the control rod still fulhserted.

Compared to the initial axial neutron flux shae, 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 lowes balves are loosely coupled.

D. major distortion, because power production alirgglength of the rod drastically decreases.

ANSWER: B.

TOPIC: 192005
KNOWLEDGE: K1.14 [3.2/3.5]
QID: P956

After a control rod is fully inserted (from the lfilwithdrawn position), the effect on the axialXlu
shape is minimal. This is because...

A. the differential rod worth is constant along teegth of the control rod.

B. the fully inserted control rod is an axially torim poison.

C. a control rod only has reactivity worth if itnsoving.

D. a variable poison distribution exists throughting length of the control rod.

ANSWER: B.
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TOPIC: 192005
KNOWLEDGE: K1.15 [3.4/3.9]
QID: P57

Why do the control rod insertion limits generaliseras reactor power increases?
A. Power defect increases as power increases.

B. Control rod worth decreases as power increases.

C. Fuel temperature coefficient decreases as pmwerases.

D. Equilibrium xenon-135 negative reactivity incsea as power increases.

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.15 [3.4/3.9]
QID: P1055

Control rod insertion limits are established foryeo operation because excessive rod insertion
will....

A. adversely affect core power distribution.

B. generate excessive liquid waste due to dilution.

C. cause reduced control rod lifetime.

D. cause unacceptable fast and thermal neutroadeak

ANSWER: A.
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TOPIC: 192005
KNOWLEDGE: K1.15 [3.4/3.9]
QID: P1456

Control rod insertion limits ensure that contradlsawvill be more withdrawn as reactor power
to compensate for the change in

A. increases; xenon reactivity
B. decreases; xenon reactivity
C. increases; power defect

D. decreases; power defect

ANSWER: C.

TOPIC: 192005
KNOWLEDGE: K1.15 [3.4/3.9]
QID: P1757

Why are control rod insertion limits established gower operation?
A. To minimize the worth of a dropped control rod.

B. To maintain a negative moderator temperaturéicant.

C. To provide adequate shutdown margin after atoeaap.

D. To ensure sufficient positive reactivity is dahie to compensate for the existing power
defect.

ANSWER: C.
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TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P557

A reactor has been operating at 80 percent powdotm weeks with the controlling rod bank/
group inserted 10 percent from the fully withdraposition.

Which one of the following will be most affected imgerting the controlling bank/group an
additional 5 percent? (Assume steady-state repotoer does not change.)

A. Total xenon-135 reactivity
B. Radial power distribution
C. Quadrant (azimuthal) power distribution

D. Axial power distribution

ANSWER: D.

TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P1457

A reactor is operating at steady-state 75 percawepwith all control rods fully withdrawn.
Assuming the reactor does not trip, which one efftllowing compares the effects of dropping
(full insertion) a center control rod to the effeof partially inserting (50 percent) the same aant
rod?

A. A dropped rod causes a greater change in shutdoavgin.

B. A dropped rod causes a smaller change in shurtchoargin.

C. A dropped rod causes a greater change in aswvedipdistribution.

D. A dropped rod causes a greater change in rpdiaér distribution.

ANSWER: D.
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TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P1657

A reactor is operating at steady-state 75 percawepwith all control rods fully withdrawn.
Assuming the reactor does not trip, which one efftllowing compares the effects of dropping
(full insertion) a center control rod to the effeof partially inserting (50 percent) the same aant
rod?

A. A partially inserted rod causes a greater changeial power distribution.

B. A patrtially inserted rod causes a greater chamgadial power distribution.

C. A partially inserted rod causes a greater chamghutdown margin.

D. A patrtially inserted rod causes a smaller changdutdown margin.

ANSWER: A.

TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P2157

A reactor is operating at steady-state 75 percewepwith all control rods fully withdrawn.
Assuming the reactor power does not trip, which afnthie following compares the effects of
dropping (full insertion) a center control rod teteffects of partially inserting (50 percent) the
same control rod?

A. A dropped rod causes a smaller change in axakep distribution.

B. A dropped rod causes a smaller change in radakr distribution.

C. A dropped rod causes a smaller change in shutdoargin.

D. A dropped rod causes a greater change in shutdwavgin.

ANSWER: A.
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TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P2257

A reactor is operating at steady-state 85 percawepwith all control rods fully withdrawn.
Assuming the reactor does not trip, which one efftillowing compares the effects of partially
inserting (50 percent) a center control rod todffects of dropping (full insertion) the same
control rod?

A. A partially inserted rod causes a smaller changxial power distribution.

B. A patrtially inserted rod causes a smaller changadial power distribution.

C. A partially inserted rod causes a greater chamghutdown margin.

D. A patrtially inserted rod causes a smaller changdutdown margin.

ANSWER: B.

TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P2457

A reactor is operating at steady-state 100 penpewer at the beginning of a fuel cycle with all
control rods fully withdrawn. Assuming the reactimes not trip, which one of the following
compares the effects of dropping a control rochendenter of the core to dropping an identical
control rod at the periphery of the core?

A. Dropping a center control rod causes a gredtange in shutdown margin.

B. Dropping a center control rod causes a smaflange in shutdown margin.

C. Dropping a center control rod causes a greatnge in axial power distribution.

D. Dropping a center control rod causes a gre&i@nge in radial power distribution.

ANSWER: D.
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A reactor has been operating at 80 percent power for four weeks with the controlling rod group
inserted 15 percent from the fully withdrawn position.

Which one of the following will be significantly affected by withdrawing the controlling rod group
an additional 5 percent? (Assume steady-state reactor power does not change.)

A. Total xenon-135 reactivity
B. Axial power distribution
C. Radial power distribution

D. Quadrant (azimuthal) power distribution

ANSWER: B.

TOPIC: 192005
KNOWLEDGE: K1.16 [2.8/3.1]
QID: P2857

A reactor is operating at steady-state 100 percent power with all control rods fully withdrawn when
one control rod at the core periphery falls completely into the core. Assuming no reactor trip and
no operator action, which one of the following will change significantly as a result of the dropped

rod?

A. Axial power distribution only.

B. Axial power distribution and shutdown margin.

C. Radial power distribution only.

D. Radial power distribution and shutdown margin.

ANSWER: C.
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Fission products that have large microscopic cross sections for capture of thermal neutrons are called...
A. breeder fuels.

B. burnable poisons.

C. fissionable fuels.

D. reactor poisons.

ANSWER: D.

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

Fission product poisons can be differentiated from other 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 thermal neutrons.

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

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

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

ANSWER: C.

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

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

A. will be radioactive for thousands of years.

B. is produced in a relatively large percentagthefmal fissions.

C. has arelatively high probability of absorbinfission neutron.

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

ANSWER: C.
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A fission product poison can be differentiated fralirother fission products because a fission pcodu
poison...

A. has a higher microscopic cross section for tlameutron capture.
B. has a longer half-life.
C. is produced in a greater percentage of thenssbhs.

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

ANSWER: A.

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

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

B. absorption cross section.

C. elastic scatter cross section.

D. inelastic scatter cross section.

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

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

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

ANSWER: A.

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

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

A. Uranium-235
B. Boron-10

C. Samarium-149
D. Xenon-135

ANSWER: D.
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Compared to other poisons in the core, the twoatitaristics that cause xenon-135 to be a major
reactor poison are its relatively aligmmross section and its relatively

variation in concentration for large reactor powkanges.
A. small; large
B. small; small
C. large; small

D. large; large

ANSWER: D.

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

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

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

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

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

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

ANSWER: B.

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

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

A. 100
B. 30
C. 3

D. 0.3

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

A. Primarily from fission, secondarily from iodimkecay
B. Primarily from fission, secondarily from prometin decay
C. Primarily from iodine decay, secondarily froresion

D. Primarily from promethium decay, secondarilynfréission

ANSWER: C.

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

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

A. Radioactive decay of I-135.

B. Radioactive decay of Cs-135.

C. Direct production from fission of U-235.
D. Direct production from fission of U-238.

ANSWER: A.
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February 2016

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

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

B. gamma decay.

C. neutron capture.

D. gamma capture.

ANSWER: A.

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

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

contributor to the initial change in xenon-135 teaty?
A. Production of xenon-135 from fission.

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

ANSWER: C.

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

C. 13y 5 13T

B+
D. 135Xe - l31|

ANSWER: A.

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

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

B. cesium-135.

C. tellurium-135.

D. lanthanum-135.

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

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

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

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

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

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

ANSWER: C.

TOPIC: 192006
KNOWLEDGE: K1.04 [2.8/2.8]
QID: P2659 (B3358)

A nuclear power plant has been operating at 100epé¢power for several months. Which one of the
following describes the relative contributions etédecay and neutron capture to xenon-135 removal
from the reactor?

A. Primary is neutron capture; secondary is betaye
B. Primary is beta decay; secondary is neutronucapt
C. Beta decay and neutron capture contribute gquall
D. Not enough information is given to make a corrgaar.

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

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

D. Remains the same, because it is independemivedp

ANSWER: B.

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

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

A. The same as the 100 percent concentration.

B. More than one-half the 100 percent concentration
C. One-half the 100 percent concentration.

D. Less than one-half the 100 percent concentration

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

A. At equilibrium.

B. Decreasing toward an upturn.

C. Decreasing toward equilibrium.

D. Increasing toward a peak.

ANSWER: C.

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

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

A. 70 to 80 hours

B. 40 to 50 hours

C. 81to 10 hours

D. 1to 2 hours

ANSWER: B.
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Which one of the following indicates that core X&Iconcentration is in equilibrium?

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

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

D. Areactor is currently operating at 100 perqemwer.

ANSWER: B.

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

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

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

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

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

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

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

ANSWER: B.
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A reactor has been operating at 50 percent powamfe week when power is ramped to 100 percent
over a four-hour period. How will the xenon-13%centration respond?

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

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

ANSWER: B.

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

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

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

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

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

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

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

ANSWER: B.

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

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

A. the same as

B. about 80 percent of

C. about 50 percent of

D. less than 25 percent of

ANSWER: C.

-15- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P1360 (B1960)

A reactor has been operating at a constant 50 pigposver level for 15 hours following a one-hour
power reduction from steady-state 100 percent pow&ihich one of the following describes the
current xenon-135 concentration?

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: D.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P1659

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

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

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

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

for a period of

A. decrease; 4 to 6 hours

B. increase; 4 to 6 hours

C. decrease; 8 to 11 hours

D. increase; 8 to 11 hours

ANSWER: D.
TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2060

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

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

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

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

A. Withdraw rods slowly during the entire period.

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

C. Insert rods slowly during the entire period.

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

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2160

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

A. Withdraw rods slowly during the entire period.

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

C. Insert rods slowly during the entire period.

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

ANSWER: D.
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Which one of the following explains why xenon-13&itlations are a concern in a reactor?

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

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

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

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

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.06 [3.2/3.4]
QID: P2360 (B2361)

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

A. Withdraw rods slowly during the entire period.

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

C. Insert rods slowly during the entire period.

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

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

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

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

D. Greater than 572°F and decreasing slowly.

ANSWER: A.

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

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

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

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

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

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

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

D. Less than 562°F and increasing slowly.

ANSWER: C.

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

Two identical reactors have been operating at atamhpower level for one week. Reactor A is at 50
percent power and reactor B is at 100 percent powkboth reactors trip at the same time, xenoB-13
negative reactivity will peak first in reactor ___; and the highest xenon-135 reactivity peak will
occur in reactor

A. B;B

B. B/ A

C. A;B

D. AJA

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

A. B;B

B. B/ A

C. A;B

D. AJA

ANSWER: B.

TOPIC: 192006

KNOWLEDGE: K1.07 [3.4/3.4]

QID: P1358 (B1361)

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

The greatest assurance that fission product poesaxtivity will permit criticality during the starp
will exist if the reactor is operated at power for 48 hours prior to the trip; and if arélity
is rescheduled for hours after the trip.

A. 100 percent; 8

B. 100 percent; 16

C. 50 percent; 8

D. 50 percent; 16

ANSWER: D.
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The amount of negative reactivity associated wihkoxenon-135 is smallest after a reactor trip from
equilibrium reactor power at the of a fuel cycle.

A. 20 percent; beginning
B. 20 percent; end
C. 100 percent; beginning

D. 100 percent; end

ANSWER: A.

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

The amount of negative reactivity associated wehkpxenon-135 is greatest after a reactor trip from
equilibrium reactor power at the of a fuel cycle.

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

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

ANSWER: D.
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A reactor has been operating at 80 percent powdwfmmonths. A manual reactor trip is required
for atest. The trip will be followed by a reacstartup with criticality scheduled to occur 24 rou
after the trip.

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

A. 60 percent; 18

B. 60 percent; 30

C. 100 percent; 18

D. 100 percent; 30

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

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

A. The count rate will remain about the same.

B. The count rate will decrease for the entirequer

C. The count rate will initially decrease and tlmerease.

D. The count rate will initially increase and théecrease.

ANSWER: C.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P62

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

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

ANSWER: D.

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

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

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

ANSWER: A.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P372

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

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

D. Inadvertent boron dilution

ANSWER: C.

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

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

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

A. shift toward the top of the core.

B. shift toward the bottom of the core.

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

D. remain symmetrical and peaked at the core midpla

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

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

The following information is given:

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

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

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

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

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

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

D. opposite quadrants

ANSWER: A.

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

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

During the power increase, axial power distributah...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. remain evenly distributed above and below thre aaidplane.

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

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.08 [3.3/3.4]
QID: P961

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

A. Feedwater variations

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

D. Samarium-149 oscillations

ANSWER: C.

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

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

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

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

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

The following information is provided:

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

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

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

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

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

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

A. higher; upward

B. higher; downward

C. lower; upward

D. lower; downward

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P353 (B355)

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

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

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

D. moderator temperature increase.

ANSWER: B.

TOPIC: 192006
KNOWLEDGE: K1.09 [3.0/3.1]
QID: P1263

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

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

B. increasing toward an equilibrium value.

C. decreasing toward an equilibrium value.

D. decreasing toward an upturn.

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

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

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

B. increasing toward a peak value.

C. decreasing toward an equilibrium value.

D. increasing toward an equilibrium value.

ANSWER: D.

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

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

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

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

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

A nuclear power plant was operating at 100 perpewnter for 3 months near the beginning of a fuel
cycle when a reactor trip occurred. Eighteen htates, the reactor is critical at the point of exdd
heat with normal operating reactor coolant tempeeaand pressure. Power level will be raised to
100 percent over the next 3 hours.

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

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

D. moderator temperature increase.

ANSWER: C.

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

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

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

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

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

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

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

B. Burning out faster than it is being produced.

C. Increasing toward a peak value.

D. At equilibrium.

ANSWER: B.

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

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

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

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

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

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

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

D. later; smaller

ANSWER: C.

TOPIC: 192006

KNOWLEDGE: K1.11 [3.1/3.1]

QID: P63

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

B. 20to 25

C. 40to 50

D. 70to 80

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

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

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

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

ANSWER: B.

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

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

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

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

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

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

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.11 [3.1/3.1]
QID: P2261 (B2761)

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

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Increasing toward equilibrium.

D. Decreasing toward equilibrium.

ANSWER: D.

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

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

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

A. 8to 10

B. 20to 25

C. 40to 50

D. 70to 80

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

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

A. Increasing toward a peak.

B. Increasing toward equilibrium.

C. Decreasing toward an upturn.

D. Decreasing toward equilibrium.

ANSWER: A.

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

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

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

A. 575°F and stable.

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

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

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

A. Increasing toward a peak.

B. Decreasing toward an upturn.

C. Decreasing toward equilibrium.

D. At equilibrium.

ANSWER: C.

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

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

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

A. earlier; the same

B. at the same time; the same

C. earlier; less negative

D. at the same time; less negative

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

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

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

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

D. the reduction of xenon-135 removal by recombamat

ANSWER: A.

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

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

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

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

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

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

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

ANSWER: D.

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

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

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

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

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

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

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

D. greater; negative

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

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

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

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

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

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

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

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

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

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

D. decrease; increasing

ANSWER: A.

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

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

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

A. Add positive reactivity during the entire period

B. Add negative reactivity during the entire period

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

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

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

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

D. dependent on, but not directly proportional to

ANSWER: D.

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

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

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

B. Xenon-135 buildup added positive reactivity.

C. Xenon-135 burnout added negative reactivity.

D. Xenon-135 burnout added positive reactivity.

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

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

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

D. negative; decreasing

ANSWER: A.

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

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

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

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

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

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

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

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

A. Negative only

B. Negative, then positive

C. Positive only

D. Positive, then negative

ANSWER: C.

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

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

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

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

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

A reactor had been operating for two months atgd€X@ent power when a trip occurred. Fifteen
hours later, during a reactor startup, the reawasrachieved criticality and reactor power is qutfye
1.0 x 10* percent.

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

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

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

ANSWER: A.

TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2260 (B2861)

A reactor is initially shut down with no xenon-1B6the core. Over the next 4 hours, the reactor is
made critical and power level is increased tol@¢mar The shift supervisor has directed that power
level and reactor coolant temperature be maintateedtant for 12 hours.

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

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

B. withdrawn periodically for the duration of th2 hours.

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

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

ANSWER: B.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P2561

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

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

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

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

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

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

ANSWER: A.

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

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

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

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

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

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

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

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

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

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

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

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

ANSWER: C.

-50- Fission Product Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P3563 (B3563)

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

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

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

D. negative; decreasing

ANSWER: D.

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

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

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

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

ANSWER: D.
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TOPIC: 192006
KNOWLEDGE: K1.14 [3.2/3.3]
QID: P6831 (B6831)

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

A. Withdraw rods slowly during the entire period.

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

C. Insert rods slowly during the entire period.

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

ANSWER: A.

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

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

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

A. greater, because the higher fission rate at p@duces xenon-135 at a faster rate.
B. greater, because the lower thermal neutrondtlBOC removes xenon-135 at a slower rate.
C. smaller, because the lower fission rate at B@@yces xenon-135 at a slower rate.
D. smaller, because the higher thermal neutrondbBOC removes xenon-135 at a faster rate.

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

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

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

ANSWER: A.
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TOPIC: 192007
KNOWLEDGE: K1.01 [2.1/2.5]
QID: P362 (B364)

Which one of the following is not a function performed 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.

TOPIC: 192007
KNOWLEDGE: K1.01 [2.1/2.5]
QID: P671

A major reason for installing burnable poisons in a reactor is to...

A. decrease the amount of fuel required to produce a given amount of heat.

B. decrease the amount of fuel required to produce a given duration of plant operation.
C. allow more fuel to be loaded to prolong a fuel cycle.

D. absorb neutrons that would otherwise be lost from the core.

ANSWER: C.
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TOPIC: 192007
KNOWLEDGE: K1.01 [2.1/2.5]
QID: P864

Instead of using only a higher reactor coolant hamncentration to offset the enrichment of new fue
assemblies, burnable poisons are installed in areaetor core to...

A. prevent boron precipitation during normal opienat
B. establish a more negative moderator temperateticient.
C. allow control rods to be farther withdrawn upoitial criticality.

D. maintain reactor coolant pH above a minimum ptatale value.

ANSWER: B.

TOPIC: 192007
KNOWLEDGE: K1.01 [2.1/2.5]
QID: P1664

Why are burnable poisons installed in a new reamicg instead of simply using a higher reactor
coolant boron concentration for reactivity control?

A. To prevent boron precipitation during normal gimn.
B. To establish a more negative moderator tempexraiefficient.
C. To minimize the distortion of the neutron flustdibution caused by soluble boron.

D. To allow the loading of excessive reactivitytire form of higher fuel enrichment.

ANSWER: B.
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P64

A reactor is operating near the end of its fueleycReactor power and reactor coolant system (RCS)
temperature are being allowed to "coast down."

Why is RCS boron dilution no longer used for reatticontrol for this reactor?

A. The magnitude of the differential boron wortkK{K/ppm) has increased so much that reactivity
changes from RCS boron dilution cannot be safehgrotied by the operator.

B. The magnitude of the differential boron wortfK(K/ppm) has decreased so much that a very
large amount of water must be added to the RCSatera small positive reactivity addition to the
core.

C. The RCS boron concentration has become so haglatvery large amount of boron must be added
to produce a small increase in boron concentration.

D. The RCS boron concentration has become so latatkery large amount of water must be added
to the RCS to produce a small decrease in borocerdration.

ANSWER: D.
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P264

Just prior to a refueling outage, a nuclear poviemtpvas operating at 100 percent power with a
reactor coolant boron concentration of 50 ppm. eAfihe refueling outage, the 100 percent power
boron concentration is approximately 1,000 ppm.

Which one of the following is the primary reasontioe large increase in 100 percent power reactor
coolant boron concentration?

A. The negative reactivity from power defect attez outage is much greater than before the outage.

B. The magnitude of differential boron worth/K/ppm) after the outage is much less than before
the outage.

C. The excess reactivity in the core after the geiia much greater than before the outage.

D. The magnitude of integral control rod worth aftee outage is much less than before the outage.

ANSWER: C.

TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P464

During a six-month period of continuous 100 pergewer operation in the middle of a fuel cycle, the
reactor coolant boron concentration must be deetepsriodically to compensate for...

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

C. decreasing control rod worth and burnable pomomout.

D. burnable poison burnout and fuel depletion.

ANSWER: B.

-4- Fuel Depletion and Burnable Poisons



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P1264 (B1163)

Refer to the drawing of & versus core age (see figure below).
The major cause for the change igslkom 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.

Keff

CORE AGE
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P1563

Refer to the graph of critical boron concentratrensus burnup for a reactor following a refueling
outage (See figure below.).

Which one of the following is primarily responsilite the shape of the curve from the middle of core
life to the end of core life?

A. Fuel depletion

B. Fission product buildup

C. Burnable poison burnout

D. Conversion of U-238 to Pu-239

ANSWER: A.
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P1864

Refer to the graph of critical boron concentratiensus core burnup for a reactor during its fiostl f
cycle (see figure below).

Which one of the following explains why reactor @ou critical boron concentration becomes
relatively constant for a period early in the fagtle?

A. Fission product poison buildup is being offsgtidurnable poison burnout and fuel depletion.
B. Fission product poison buildup and fuel depletwe being offset by burnable poison burnout.
C. Fuel depletion is being offset by the buildugisdionable plutonium and fission product poisons.

D. Fuel depletion and burnable poison burnout aedeaing offset by the buildup of fission product
poisons.

ANSWER: B.
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P2763

During continuous 100 percent power operation @rthddle of a fuel cycle, the reactor coolant boron
concentration must be decreased periodically topsmrsate for fuel depletion. What other core
age-related factor requires a periodic decreasesictor coolant boron concentration?

A. Decreasing control rod worth.

B. Buildup of fission product poisons.

C. Burnout of burnable poisons.

D. Decreasing fuel temperature.

ANSWER: B.

TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P2964

A reactor has been operating at 100 percent pawehifee months following a refueling outage. If
the reactor is operated at 100 percent power withhaking RCS boron additions or dilutions for the
next month, RCS boron concentration will...

A. decrease, because boron atoms decompose atli®@8aoperating temperatures.

B. decrease, because irradiated boron-10 atomsgmdeneutron-alpha reaction.

C. remain constant, because irradiated boron-Ifit®come stable boron-11 atoms.

D. remain constant, because irradiated boron-1fsasiill have large absorption cross sections for
thermal neutrons.

ANSWER: B.
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TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P4832

Just prior to a refueling outage, the reactor aadb@ron concentration at 100 percent power was 50
ppm. Burnable poisons were installed during thiage. Immediately following the outage, the
boron concentration at 100 percent power was 1ppod.

Which one of the following contributes to the néeda much higher 100 percent power reactor
coolant boron concentration after the outage?

A. The negative reactivity from burnable poisoneiafhe outage is greater than before the outage.

B. The negative reactivity from fission productgas after the outage is smaller than before the
outage.

C. The positive reactivity from the fuel in the eafter the outage is smaller than before the eutag

D. The positive reactivity from a unit withdrawdl atypical control rod after the outage is greater
than before the outage.

ANSWER: B.

TOPIC: 192007
KNOWLEDGE: K1.04 [3.1/3.4]
QID: P7532

A nuclear power plant had been shut down for tweksenear the middle of a fuel cycle when a
reactor startup was commenced. Twelve hours legactor power is 100 percent, where it is being
maintained. Which one of the following is the pairy reason for periodically reducing the reactor
coolant boron concentration during the next 36 s@ur

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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TOPIC: 192007
KNOWLEDGE: K1.05 [3.0/3.2]
QID: P1964

Which one of the following describes whether reapmwer can be increased from 50 percent to 100
percent in a controlled manner faster near thernmegyg of core life (BOL) or near the end of coffe li
(EOL)? (Assume all control rods are fully withdmayust prior to beginning the power increase.)

A. Faster near EOL, because faster changes in lmanorentration are possible.

B. Faster near EOL, because integral control rodiwis greater.

C. Faster near BOL, because faster changes in loortentration are possible.

D. Faster near BOL, because integral control rotthwis greater.

ANSWER: C.

TOPIC: 192007
KNOWLEDGE: K1.05 [3.0/3.2]
QID: P2053

Which one of the following correctly compares thees at which reactor power can be safely
increased from 80 percent to 100 percent at thebieg of a fuel cycle (BOC) versus at the end of a
fuel cycle (EOC)?

A. Slower at EOC, due to a lower maximum rate atter coolant boron dilution.

B. Slower at EOC, due to a less negative diffeadctontrol rod worth.

C. Slower at BOC, due to a lower maximum rate atter coolant boron dilution.

D. Slower at BOC, due to a less negative diffeedmmibntrol rod worth.

ANSWER: A.
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TOPIC: 192007
KNOWLEDGE: K1.05 [3.0/3.2]
QID: P3364
Compared to adding boric acid to the reactor coolant system (RCS) during forced circulation, adding
boric acid during natural circulation requires time to achieve complete mixing in the
RCS; and after complete mixing occurs, a 1 ppm increase in RCS boron concentration during natural
circulation will cause a/an change in reactivity for a given reactor coolant temperature.

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

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.01 [3.4/3.5]
QID: P565

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 réyaiiddition caused the stable count rate to irsgea
from 40 cps to 160 cps.

Which one of the following statements accuratelmpares the two reactivity additions?

A. The first reactivity addition was larger.

B. The second reactivity addition was larger.

C. The first and second reactivity additions wegaas.

D. There is not enough information given to compheereactivity values.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.01 [3.4/3.5]
QID: P1665

During a reactor startup, the first positive redttiaddition caused the stable source range caiet
to increase from 20 cps to 30 cps. The secondip®seactivity addition caused the stable coutd ra
to increase from 30 cps to 60 cps.eif Mvas 0.97 prior to the first reactivity addition.

Which one of the following statements accuratelypares the reactivity additions?

A. The first and second reactivity additions weppraximately equal.

B. The first reactivity addition was approximatélyice as large as the second.

C. The second reactivity addition was approximateige as large as the first.

D. There is not enough information given to compheereactivity values.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.02 [2.8/3.1]
QID: P3366

A nuclear power plant was operating at steady-dt@@epercent power near the end of a fuel cycle
when a reactor trip occurred. Four hours aftettiipe with reactor coolant temperature at normal
no-load temperature, which one of the followinglwduse the fission rate in the reactor core to
increase?

A. The operator fully withdraws one bank/group ohtrol rods.

B. Reactor coolant temperature increases by 3°F.

C. Reactor coolant boron concentration increaselqggpm.

D. An additional two hours is allowed to pass withother changes in plant parameters.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.02 [2.8/3.1]
QID: P3464

A nuclear power plant was operating at steady-dta@epercent power near the end of a fuel cycle
when a reactor trip occurred. Four hours aftettipe reactor coolant temperature is currentlynigei
maintained at normal no-load temperature in ardiogm of commencing a reactor startup.

At this time, which one of the following will causiee fission rate in the reactor core to decrease?
A. The operator fully withdraws one bank/group ohtrol rods.

B. Reactor coolant temperature decreases by 3°F.

C. Reactor coolant boron concentration decreasd$ lppm.

D. An additional 2 hours is allowed to pass withatleer changes in plant parameters.

ANSWER: D.

-2- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P65 (B266)

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.

TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P265

A reactor startup is in progress and the reactsligbtly subcritical in the source range. Assugnin
the reactor remains subcritical, a short contrdlwathdrawal will cause the reactor startup rate
indication to increase sharply in the positive dii@n, and then...

A. rapidly decrease and stabilize at a negativelp/8.

B. gradually decrease and stabilize at zero.

C. stabilize until the point of adding heat (POA8lyeached; then decrease to zero.

D. continue increasing until the POAH is reachééntdecrease to zero.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P448 (B1949)

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. 0.5 %\K/K
B. 1.0 %\K/K
C. 1.5 %K/K
D. 2.0 %\K/K

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P848  (B2149)

A subcritical reactor has an initiakiKof 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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P1065 (B1565)

During a reactor startup, equal amounts of positaaetivity are being sequentially added, and the
source range count rate is allowed to reach equilibafter each addition. Which one of the
following statements applies for each successiaetnaty addition?

A. The time required to reach equilibrium couneratthe same.

B. The time required to reach equilibrium counernatshorter.

C. The numerical change in equilibrium count ratgreater.

D. The numerical change in equilibrium count ratéhie same.

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P1166

Which one of the following describes the prompt puamd the change in stable source range count
rate resulting from a short control rod withdrawath Kes at 0.95 as compared to an identical control
rod withdrawal with k¢ at 0.99? (Assume the reactivity additions areak@nd the reactor remains
subcritical.)

A. The prompt jump in count rate will be the saeued the increase in stable count rate will be the
same.

B. The prompt jump in count rate will be greatethiesr at 0.99, but the increase in stable count rate
will be the same.

C. The prompt jump in count rate will be the samé,the increase in stable count rate will be great
with Kes at 0.99.

D. The prompt jump in count rate will be greatethi{esr at 0.99, and the increase in stable count rate
will be greater with K at 0.99.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P1348 (B1449)

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: 192008

KNOWLEDGE: K1.03 [3.9/4.0]

QID: P1448 (B1849)

A subcritical reactor has a stable source rangataaie of 150 cps with a shutdown reactivity20
%AK/K. Approximately how much positive reactivity siube added to establish a stable count rate
of 600 cps?

A. 0.5 YK/K

B. 1.0 %\K/K

C. 1.5 %K/K

D. 2.0 %\K/K

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P1748

A subcritical reactor has a stable source rangataatie of 60 cps with a shutdown reactivity oD-2.
%AK/K. How much positive reactivity must be addedestablish a stable count rate of 300 cps?

A. 0.4 Y\K/K
B. 0.6 %\K/K
C. 1.4 %K/K
D. 1.6 %\K/K

ANSWER: D.

TOPIC: 192008

KNOWLEDGE: K1.03 [3.9/4.0]

QID: P1766 (B2165)

A reactor startup is in progress with the reactorently subcritical.

Which one of the following describes the changsdarce range count rate resulting from a short
control rod withdrawal with K at 0.95 as compared to an identical control ratdvawal with ks at
0.99? (Assume the reactivity additions are equdlthe 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 witdx kt
0.95.

C. The prompt jump in count rate will be smallethwKes 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 Kes at 0.95.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P2466 (B2465)

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 eachtreisy 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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P2448 (B2649)

A reactor startup is being performed with xenorefcenditions. Control rod withdrawal is stopped
when Kef 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@eminutes after rod withdrawal is stopped?

A. Less than 1,000 cps and decreasing toward #etgrtup count rate.

B. Less than 1,000 cps and stable above the prgsteount rate.

C. Greater than 1,000 cps and increasing towatidaity.

D. 1,000 cps and constant.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P2467

A reactor startup is in progress. The reactolighty subcritical with a constant startup rate of
0.0dpm. A short control rod insertion will caubke reactor startup rate indication to initiallycbene
negative, and then...

A. gradually become less negative and return taprf.

B. gradually become more negative until the neup@pulation reaches the source range equilibrium
level, and then return to 0.0 dpm.

C. stabilize until the neutron population reactesdource range equilibrium level, and then retoirn
0.0 dpm.

D. stabilize at -1/3 dpm until fission neutrons acelonger a significant contributor to the neutron
population, and then return to 0.0 dpm.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P3048 (B3049)

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.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P3348

A xenon-free shutdown nuclear power plant is sloedgling down due to an unisolable steam leak.
The leak began when reactor coolant temperaturel@@3d- and the readings on all source range
channels were 80 cps. Currently, reactor coomperature is 350°F and all source range channels
indicate 160 cps.

Assume the moderator temperature coefficient resneamstant throughout the cooldown, and no
operator action is taken. What will the statushefreactor be when reactor coolant temperature
reaches 290°F?

A. Subcritical, with source range count rate |ésst320 cps.

B. Subcritical, with source range count rate gnetdtan 320 cps.

C. Supercritical, with source range count rate teaa 320 cps.

D. Supercritical, with source range count rate @gretinan 320 cps.

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P3925 (B3925)

A reactor startup is in progress witkdnitially 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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P4225 (B4225)

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: 192008

KNOWLEDGE: K1.03 [3.9/4.0]

QID: P4525 (B4525)

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 coolant
temperature at 350°F, the source range countgatalble at 64 cps.

Assume the moderator temperature coefficient resneamstant throughout the cooldown and reactor
power remains below the point of adding heat.

Without additional operator action, what will th@atsis of the reactor be when reactor coolant
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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P4534

A reactor is critical in the source range duringactor startup with a core effective delayed rogutr
fraction of 0.007. The operator then adds positaEtivity to establish a stable 0.5 dpm staraip.r

If the core effective delayed neutron fraction bhaén 0.005, what would be the approximate stable
startup rate after the addition of the same amotipositive reactivity?

A. 0.6 dpm
B. 0.66 dpm
C. 0.7dpm
D. 0.76 dpm

ANSWER: D.

TOPIC: 192008

KNOWLEDGE: K1.03 [3.9/4.0]

QID: 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, counwiditbe approximately...

A. 1,800 cps

B. 2,400 cps

C. 3,200 cps

D. 3,600 cps

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P5225 (B5225)

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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P5625

A PWR nuclear power plant has been shut down foriseks and currently has the following stable
conditions:

Reactor coolant temperature = 550°F
Reactor coolant boron concentration = 800 ppm
Source range count rate = 32 cps

A reactor coolant boron dilution is commenced. efAfivo hours, with reactor coolant boron
concentration stable at 775 ppm, the source rangetcate is stable at 48 cps.

Assume the differential boron worthK/K/ppm) remains constant throughout the dilutioAlso
assume that reactor coolant temperature remairstargncontrol rod position does not change, and
no reactor protection actuations occur.

If the reactor coolant boron concentration is fartreduced to750 ppm, what will be the status ef th
reactor?

A. Subcritical, with a stable source range coute od approximately 64 cps.
B. Subcritical, with a stable source range coutd oh approximately 96 cps.
C. Critical, with a stable source range count odtapproximately 64 cps.
D. Critical, with a stable source range count cdtapproximately 96 cps.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P7627 (B7627)

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 atédtends, 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: 192008
KNOWLEDGE: K1.03 [3.9/4.0]
QID: P7668 (B7668)

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: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P266 (B1566)

During a reactor startup, the operator adds JAKM 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 readijnis required to raise the stable count rate @ 88
cps?

A. 4.0 Y%AK/K
B. 2.0 %\K/K
C. 1.0 %AK/K
D. 0.5 %\K/K

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P566

A reactor is initially subcritical with a & of 0.97 and a stable source range count rate@tpS.

Which one of the following will be the approximdieal steady-state count rate following a rod
withdrawal that adds 1.05AK/K?

A. 750 cps

B. 1,000 cps
C. 2,000 cps
D. 2,250 cps

ANSWER: A.

TOPIC: 192008

KNOWLEDGE: K1.04 [3.8/3.8]

QID: P666

During a reactor startup, control rods are withdrawch that K increases from 0.98 to 0.99. If the
stable source range count rate before the rod vattal was 500 cps, which one of the following will
be the final stable count rate?

A. 707 cps

B. 1,000 cps

C. 1,500 cps

D. 2,000 cps

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P1866 (B2266)

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.

TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.9]
QID: P1867 (B2167)

During a reactor startup, the first reactivity daaoi caused the stable source range count rate to
increase from 20 cps to 40 cps. The second reyciiddition caused the stable count rate to irsea
from 40 cps to 80 cps. eKwas 0.92 prior to the first reactivity addition.

Which one of the following statements describesniagnitude 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 wgypraximately the same.

D. There is not enough data given to determinedlaionship between reactivity values.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P1972 (B1067)

February 2016

With Kefr at 0.92 during a reactor startup, the stable soage count rate is noted to be 780 cps.

Later in the same startup, the stable count rateli®80 cps.

What is the current value ofel

A.

B.

C.

D.

ANSWER: D.

0.945

0.950

0.975

0.985

TOPIC:
KNOWLEDGE: K1.04 [3.8/3.9]

QID:

192008

P2248 (B2249)

Two reactors are currently shut down with reactartgps in progress. The reactors are identical
except that reactor A has a source neutron streafdtB0 neutrons per second and reactor B has a
source neutron strength of 200 neutrons per secdrite control rods are stationary angk 6 0.98 in

both reactors.

Core neutron levels have stabilizdxbth reactors.

Which one of the following lists the core neutrendls (neutrons per second) in reactors A and B?

Reactor A
(n/sec)
A. 5,000
B. 10,000
C. 10,000
D. 20,000
ANSWER: A.

Reactor B

(n/sec)

10,000
20,000
40,000

40,000

-19-

Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P2265 (B366)

With Keff 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 Kx?

A. 0.963

B. 0.972

C. 0.981

D. 0.990

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P2366 (B2365)

A reactor startup is in progress with a curreat 8f 0.95 and a stable source range count rate of
120 cps. Which one of the following stable cowates will occur when i becomes 0.97?

A. 200 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: A.
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February 2016
TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P2468 (B1766)

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: 192008
KNOWLEDGE: K1.04 [3.8/3.9]
QID: P2766 (B2765)

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: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P3848 (B3849)

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: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P4734 (B7638)

During a reactor startup, positive reactivity amohtX caused the stable source range count rate to
increase from 20 cps to 40 cps. Later in thegbadfter several other additions of positive
reactivity, positive reactivity addition Y causdgktstable source range count rate to increase from
320 cps to 640 cps.

Which one of the following statements describes Hmvmagnitudes 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 det@erthe relationship between the reactivity
additions.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P6133 (B6134)

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.

TOPIC: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P7628 (B7628)

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: 192008
KNOWLEDGE: K1.04 [3.8/3.8]
QID: P7698 (B7698)

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.

TOPIC: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P267 (B1365)

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: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P365 (B365)

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 p)irthen 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: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P1265 (B1967)

During an initial fuel load, the subcritical mulligation factor increases from 1.0 to 4.0 as thst fi00
fuel assemblies are loaded. What ig &fter the first 100 fuel assemblies are loaded?

A. 0.25
B. 0.5
C. 0.75
D. 1.0

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P1770 (B1665)

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 ©
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TOPIC: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P3567

A reactor startup is in progress for a reactor ihat the middle of a fuel cycle. The reactor leod
system is at normal operating temperature and pressThe main steam isolation valves are open
and the main turbine bypass (also called steam Yuaipes are closed. The reactor is near
criticality.

Reactor startup rate (SUR) is stable at zero whigtidenly, a turbine bypass valve fails open and
remains stuck open, dumping steam to the main cmaile The operator immediately ensures no
control rod motion is occurring and takes no furthetion. Assume the steam generator water levels
remain stable, and no automatic reactor proteetté®ns occur.

As a result of the valve failure, SUR will initiglbecome ; and reactor power will
stabilize the point of adding heat.

A. positive; at
B. positive; above
C. negative; at
D. negative; above

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P3665 (B3665)

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 sousrgge 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: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P5733 (B5733)

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: 192008
KNOWLEDGE: K1.05 [3.8/3.9]
QID: P6034 (B6033)

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

1M B

FUEL ASSEMBLIES LOADED
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TOPIC: 192008
KNOWLEDGE: K1.06 [2.9/3.1]
QID: P466

During a reactor startup, agsKincreases toward 1.0 the value of 1/M...
A. decreases toward zero.

B. decreases toward 1.0.

C. increases toward infinity.

D. increases toward 1.0.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.06 [2.9/3.1]
QID: P969

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range

(units withdrawn) Count Rate (cps)
0 20
10 25
15 28
20 33
25 40
30 50

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 66 to 75 units withdrawn
B. 56 to 65 units withdrawn
C. 46 to 55 units withdrawn
D. 35 to 45 units withdrawn

ANSWER: C.
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February 2016
TOPIC: 192008
KNOWLEDGE: K1.06 [2.9/3.1]
QID: P1167 (B2767)

The following data was obtained under stable camstduring 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: 192008
KNOWLEDGE: K1.06 [2.9/3.1]
QID: P1667 (B1567)

The following data was obtained under stable camstduring 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.

-34- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.06 [2.9/3.1]
QID: P1966 (B1767)

The following data was obtained under stable camstduring 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: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P67

An estimated critical rod position has been cakealdor criticality to occur 4 hours after a readtip
from steady-state 100 percent power. The actitadairrod position will be lower than the estimate
critical rod position if...

A. the startup is delayed until 8 hours after tie t
B. the steam dump pressure setpoint is loweredBypsi prior to reactor startup.
C. actual boron concentration is 10 ppm higher tharassumed boron concentration.

D. one control rod remains fully inserted during #ipproach to criticality.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P367

Which one of the following is not required to deténe the estimated critical boron concentration for
a reactor startup to be performed 48 hours follgvan inadvertent reactor trip?

A. Reactor power level just prior to the trip.

B. Steam generator levels just prior to the trip.

C. Xenon-135 reactivity in the core just prior be trip.

D. Samarium-149 reactivity in the core just priothe trip.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P467

An estimated critical rod position (ECP) has beglicudated for criticality to occur 6 hours after a
reactor trip from 60 days of operation at 100 perg@wer. Which one of the following events or
conditions will result in the actual critical rodgtion being lower than the ECP?

A. The startup is delayed for approximately 2 hours

B. Steam generator feedwater addition rate is redibby 5 percent just prior to criticality.

C. Steam generator pressures are decreased biljo8typrior to criticality.

D. A new boron sample shows a current boron comagom 20 ppm higher than that used in the ECP
calculation.

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P765

Which one of the following conditions will resultt criticality occurring at a rod position that eer
than the estimated control rod position?

A. Adjusting reactor coolant system boron conceianato 50 ppm lower than assumed for startup
calculations.

B. A malfunction resulting in control rod speedrzgiower than normal speed.

C. Delaying the time of startup from 10 days tada4s following a trip from 100 percent power
equilibrium conditions.

D. Misadjusting the steam dump (turbine bypassjrotiar such that steam pressure is maintained 50
psig higher than the required no-load setting.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P970

An estimated critical rod position (ECP) has beglcudated for criticality to occur 15 hours after a
reactor trip from long-term 100 percent power opera  Which one of the following conditions
would cause the actual critical rod position tchigher than the ECP?

A. A 90 percent value for reactor power was use@béwer defect determination in the ECP
calculation.

B. Reactor criticality is achieved approximatelii@urs earlier than anticipated.
C. Steam generator pressures are decreased biljo8tyorior to criticality.

D. Current boron concentration is 10 ppm lower ttievalue used in the ECP calculation.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P1266

A reactor is subcritical with a startup in progres#/hich one of the following conditions will resuh
a critical rod position that is lower than the estted critical rod position?

A. A malfunction resulting in control rod speedmgifaster than normal speed.
B. A malfunction resulting in control rod speedrgeslower than normal speed.

C. Delaying the time of startup from 3 hours todoits following a trip from 100 percent power
equilibrium conditions.

D. An inadvertent dilution of reactor coolant systboron concentration.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P1365

Control rods are being withdrawn during a reactartgp. Which one of the following will result in
reactor criticality at a rod position that is highlean the estimated critical rod position?

A. Steam generator pressure increases by 50 psia.
B. Steam generator level increases by 10 percent.
C. Pressurizer pressure increases by 50 psia.

D. Pressurizer level increases by 10 percent.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P1565

A reactor startup is in progress following a reattip from steady-state 100 percent power. Which
one of the following conditions will result in dagality occurring at a rod position that_is highlean
the estimated critical rod position?

A. Misadjusting the steam dump (turbine bypass}rodier such that steam generator pressure is
maintained 50 psig higher than the required no-ketting.

B. Adjusting reactor coolant system boron conceiuinao 50 ppm lower than assumed for startup
calculations.

C. A malfunction resulting in control rod speedruellO percent slower than normal speed.
D. Delaying the time of startup from 10 days todb4s following the trip.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P1666

An estimated critical rod position (ECP) has beglcudated for criticality to occur 15 hours after a
reactor trip that ended three months of operatid®@ percent power.

Which one of the following will result in criticali occurring at a rod position that_is lower thha t
calculated ECP?

A. Adjusting reactor coolant system boron conceiunato 50 ppm higher than assumed for startup
calculations.

B. A malfunction resulting in control rod speedrgeslower than normal speed.
C. Moving the time of startup from 15 hours to Iits following the trip.
D. Using a pretrip reactor power of 90 percentdtednine power defect.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P1765

A reactor trip has occurred from 100 percent regmbaver and equilibrium xenon-135 conditions near
the middle of a fuel cycle. An estimated critioadl position (ECP) has been calculated using the
following assumptions:

e Criticality occurs 24 hours after the trip.

e Reactor coolant temperature is 550°F.

e Reactor coolant boron concentration is 400 ppm.

Which one of the following will result in criticali occurring at a rod position that_is higher thiae
calculated ECP?

A. Decreasing reactor coolant system boron conagaotrto 350 ppm.
B. A malfunction resulting in control rod speedrzel0 percent higher than normal speed.
C. Moving the time of criticality to 30 hours aftie trip.

D. Misadjusting the steam dump (turbine bypassjrotlar such that reactor coolant temperature is
being maintained at 553°F.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.07 [3.5/3.6]
QID: P7335

A reactor trip has occurred from 100 percent poavet equilibrium xenon-135 conditions near the
middle of a fuel cycle. An estimated critical npdsition (ECP) has been calculated for the
subsequent reactor startup using the followingragsions:

e Criticality occurs 24 hours after the trip.

e Reactor coolant temperature is 550°F.

e Reactor coolant boron concentration is 400 ppm.

Which one of the following will result in criticali occurring at a control rod position that is lawe
than the calculated ECP?

A. Moving the time of criticality to 18 hours aftdre trip.
B. Decreasing reactor coolant system boron conatoirto 350 ppm.
C. A malfunction resulting in control rod speedrgeR0 percent lower than normal speed.

D. Misadjusting the steam dump (turbine bypassjrotlar such that reactor coolant temperature is
being maintained at 553°F.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.09 [3.2/3.3]
QID: P68  (B123)

With Kefr at 0.985, how much reactivity must be added toevaakeactor exactly critical?

A. 1.48 Y%\K/K
B. 1.50 %A\K/K
C. 1.52 %AK/K
D. 1.54 %\K/K

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.09 [3.2/3.3]
QID: P469

A reactor is subcritical by 1.0 MK/K when the operator dilutes the reactor coolgstem boron
concentration by 30 ppm. If differential boron wois -0.025 9% K/K/ppm, the reactor is currently...

A. subcritical.
B. critical.
C. supercritical.

D. prompt critical.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.09 [3.2/3.3]
QID: P2267 (B867)

When a reactor is critical, reactivity is...
A. infinity.

B. undefined.

C. 0.0AK/K.

D. 1.0AK/K.

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P69

During a reactor startup, if the startup rate isstant and positive without any further reactivity
addition, then the reactor is...

A. critical.
B. supercritical.
C. subcritical.

D. prompt critical.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P125

A reactor is initially critical at 10,000 cps inetlsource range when a steam generator atmospheric
relief valve fails open. Assume end of fuel cyobmditions, no reactor trip, and no operator astion
are taken.

When the reactor stabilizes, the average reactanbtemperature &le) will be than
the initial Tave and reactor power will be the poiradding heat.

A. greater; at

B. greater; greater than
C. less; at

D. less; greater than

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P136

A reactor startup is being performed following a&enonth shutdown period. If the reactor is taken
critical and then stabilized at 10,000 cps in th@ree range, over the next 10 minutes the couat rat
will...

A. remain constant.

B. decrease linearly.

C. decrease geometrically.

D. decrease exponentially.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P1870

A reactor startup is in progress following a oneathoshutdown. Upon reaching criticality, the
operator establishes a positive 0.5 dpm startgaad stops control rod motion.

After an additional five minutes, reactor powerl\gi and startup rate will be
(Assume reactor power remains belevptimt of adding heat.)

A. constant; constant

B. constant; increasing
C. increasing; constant
D. increasing; increasing

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P2667

A reactor is critical at 1.0 x 10percent power. Control rods are withdrawn foe&ahds and then
stopped, resulting in a stable startup rate (SURpsitive 0.2 dpm.

If the control rods had been inserted for 5 secamstead of withdrawn, the stable SUR would have
been: (Assume equal absolute values of reactivgyadded in both cases.)

A. more negative than -0.2 dpm because, compareshtior power increases, reactor power
decreases result in smaller delayed neutron fragtio

B. more negative than -0.2 dpm because, companeghtbor power increases, reactor power
decreases are less limited by delayed neutrons.

C. less negative than -0.2 dpm because, compareaddtor power increases, reactor power
decreases result in larger delayed neutron frastion

D. less negative than -0.2 dpm because, companeatbor power increases, reactor power
decreases are more limited by delayed neutrons.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P3467 (B3451)

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, arstlable positive startup rate (SUR) is established

With the stable positive SUR, the following powevéls 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.

-47- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P5334 (B5334)
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: 192008

KNOWLEDGE: K1.10 [3.3/3.4]

QID: P5535 (B5534)

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: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P6435 (B6434)

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: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P6734 (B6734)

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 higher startup rate.

A AA
B. A;B
C. B;A
D. B;B

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P7688 (B7688)
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: 192008
KNOWLEDGE: K1.11 [3.8/3.9]
QID: P868

Which one of the following indicates that a readtas achieved criticality during a normal reactor
startup?

A. Constant positive startup rate during rod witvaal.
B. Increasing positive startup rate during rod ditwal.
C. Constant positive startup rate with no rod mutio
D. Increasing positive startup rate with no rod it

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.11 [3.8/3.8]
QID: P2968

A reactor startup is in progress. Control rod dittwal was stopped several minutes ago to assess
criticality. Which one of the following is a commation of indications that together support a
declaration that the reactor has reached critycalit

A. Startup rate is stable at 0.0 dpm; source raogat rate is stable.

B. Startup rate is stable at 0.2 dpm; source ranget rate is stable.

C. Startup rate is stable at 0.0 dpm; source rangat rate is slowly increasing.

D. Startup rate is stable at 0.2 dpm; source ranget rate is slowly increasing.

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.12 [3.5/3.6]
QID: P767

A reactor has just achieved criticality at 1.0 2 J@rcent reactor power during a reactor startum fro
xenon-free conditions. The operator establish@$ a@pm startup rate to increase power. Over a
period of 10 minutes, startup rate decreases toamt then becomes increasingly negative.
Which one of the following is a possible causetf@se indications?

A. Fuel depletion.

B. Burnable poison burnout.

C. Reactor power reaching the point of adding heat.

D. Inadvertent boration of the reactor coolanteryst

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.12 [3.5/3.6]
QID: P1366

During a reactor startup from a xenon-free condjtend after recording critical data, the operator
establishes a positive 0.4 dpm startup rate teass power. Within 10 minutes, and prior to
reaching the point of adding heat, reactor powagpsstncreasing and begins to slowly decrease.
Which one of the following changes could have cdubes behavior?

A. Inadvertent boration of the RCS.

B. Xenon buildup in the core.

C. Gradual cooling of the RCS.

D. Fission-induced heating of the fuel.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P670 (B670)

After taking critical data during a reactor startthge operator establishes a positive 1.0 dpmugtart
rate to increase power to the point of adding flR&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assume Bt
=0.00579.)

A. -0.16 Y\K/K

B. -0.19 %\K/K

C. -0.23 MK/K

D. -0.29 %\K/K

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P768

The point of adding heat can be defined as the ptavel at which the reactor is producing enough
heat...

A. for the fuel temperature coefficient to prodacpositive reactivity feedback.
B. for the void coefficient to produce a negatieactivity feedback.
C. to cause a measurable temperature increase fag¢hand coolant.

D. to support main turbine operations.

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P2370 (B2369)

After taking critical data during a reactor startthee operator establishes a positive 0.54 dpntugtar
rate to increase reactor power to the point ofragitieat (POAH). Which one of the following is the
approximate amount of reactivity needed to stabitiswer at the POAH? (Assunfier = 0.00579.)
A. +0.10 9%\K/K

B. +0.12 %AK/K

C. -0.10 %K/K

D. -0.12 %\K/K

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P2470

A reactor startup is in progress following a oneathoshutdown. Upon reaching criticality, the
operator establishes a stable positive 1.0 dprtugtaate and stops rod motion.

After an additional 30 seconds, reactor power bell and startup rate will be

(Assume reactor power remains belevptimt of adding heat.)

A. increasing; increasing

B.

increasing; constant

C. constant; increasing

D. constant; constant

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P2668

A reactor is critical during a xenon-free reactarsip. Reactor power is increasing in the
intermediate range with a stable 0.5 dpm starttg(BUR).

Assuming no operator action is taken that affeedgtivity, SUR will remain constant until...

A.

B.

C.

D.

reactor coolant temperature begins to increthes SUR will increase.
core xenon-135 production becomes significdr@ntSUR will increase.
delayed neutron production rate exceeds proeyron production rate, then SUR will decrease.

fuel temperature begins to increase, then SURJetrease.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P3068 (B3068)

After taking critical data during a reactor startthge operator establishes a positive 0.75 dpntugtar
rate to increase power to the point of adding (lB&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assufiie =
0.0066.)

A. -0.10 YAK/K

B. -0.12 %\K/K

C. -0.15 MK/K

D. -0.28 %AK/K

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.13 [3.4/3.6]
QID: P3935 (B3934)

After taking critical data during a reactor startthpe operator establishes a positive 0.52 dpntugtar
rate to increase power to the point of adding (lR&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 %K/K

D. -0.60 9%\K/K

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P568

During a xenon-free reactor startup, critical dags inadvertently taken two decades below the
required intermediate range (IR) power level. Thecal data was taken again at the proper IR
power level with the same reactor coolant tempeeadad boron concentration.

The critical rod position taken at the proper IRvgo level is the critical rod position
taken two decades below the proper IR power level.

A. unrelated to
B. greater than

C. the same as

D. less than

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P669

During a xenon-free reactor startup, critical dates inadvertently taken one decade above the
required intermediate range (IR) power level. Thecal data was taken again at the proper IR
power level with the same reactor coolant tempegadnd boron concentration.

The critical rod position taken at the proper IRvgo level is the critical rod position
taken one decade above the proper IR power level.

A. less than

B. the same as
C. greater than
D. unrelated to

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P972

A reactor is critical several decades below thepoi adding heat (POAH) when a small amount of
positive reactivity is added to the core. If tha& same amount of negative reactivity is thereddd
prior to reaching the POAH, reactor power will sliab...

A. higher than the initial power level but belovetROAH.

B. lower than the initial power level.

C. at the initial power level.

D. at the POAH.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P1267

A reactor has just achieved criticality during ase-free reactor startup and power is being ine@as
to take critical data. Instead of stabilizing powe1.0 x 1@ percent per the startup procedure, the
operator inadvertently stabilizes power at 1.0 ¥ fpércent.

Assuming reactor coolant system (RCS) temperannldrCS boron concentration do not change, the
critical rod height at 1.0 x 0percent power will be the critical hadght at 1.0 x 10
percent power.

A. less than

B. equal to

C. greater than

D. independent of

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P1268

A reactor is exactly critical two decades below ploént of adding heat when -0.01A%/K of
reactivity is added. If +0.01 &K/K is added 2 minutes later, reactor power wllslize at...

A. the point of adding heat.
B. the initial power level.
C. somewhat lower than the initial power level.

D. an equilibrium subcritical power level.

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P1669

A reactor is initially critical at 1.0 x 1®percent power near the middle of a fuel cycle widmual rod
control when a steam generator relief valve fgilero Assume no operator actions are taken and the
reactor does not trip.

When the reactor stabilizes, average reactor cotdarperature will be the initial reacto
coolant temperature; and reactor power will be the point of adding heat.

A. equal to; greater than
B. equal to; equal to
C. less than; greater than
D. less than; equal to

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P2269

A reactor is critical at the point of adding heROAH) when a small amount of negative reactivity is
added. If the same amount of positive reactistgdded approximately 5 minutes later, reactor
power will...

A. increase and stabilize at the POAH.

B. quickly stabilize at a power level below the PDA

C. continue to decrease with a -1/3 dpm startupuatil an equilibrium shutdown neutron level is
reached.

D. continue to decrease with an unknown startup watil an equilibrium shutdown neutron level is
reached.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P2568 (B2568)

A reactor was operating at 1.0 x3percent power with a positive 0.6 dpm startup vaten an
amount of negative reactivity was inserted thasedureactor power to decrease with a negative
0.4 dpm startup rate.

If an equal amount of positive reactivity is addechinutes later, reactor power will...

A. increase and stabilize at the point of addingthe

B. increase and stabilize at 1.0 x*Ifercent power.

C. continue to decrease with a negative 0.4 dprtugtaate until an equilibrium shutdown neutron
level is reached.

D. continue to decrease with an unknown startup watil an equilibrium shutdown neutron level is
reached.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P3668

A reactor is slightly supercritical during a reacstartup. A short control rod withdrawal is
performed to establish the desired positive starditigy. Assume that the reactor remains slightly
supercritical after the control rod withdrawal, ghdt reactor power remains well below the point of
adding heat.

Immediately after the control rod withdrawal isggped, the startup rate will initially decrease and
then...

A. stabilize at a positive value.
B. turn and slowly increase.

C. stabilize at zero.

D. continue to slowly decrease.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P4033

Refer to the drawing that shows two graphs (seedipelow). The axes on each graph have linear
scales.

A reactor is initially critical in the source rangeAt 0 seconds, a constant rate addition of paesiti
reactivity commences. Assume that reactor poweanes below the point of adding heat for the
entire time interval shown.

The general response of startup rate to this eseahiown on graph ; and the general respdnse o
reactor power to this event is shown on graph _. (Note: Either graph may be chosen once, twice,
or not at all.)

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: A.

GRAPH
A /
j T
0  Tme 120
(SEC)
GRAPH
B /‘
I T
0  Time 120
(SEC)
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TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P4434

Refer to the drawing that shows a graph of standtgversus 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 stable in the power range and
remains in the power range for the duration ofltB@-second interval shown.

B. A constant rate of positive reactivity additimna reactor that is initially stable in the powange
and remains in the power range for the duratiaefL20-second interval shown.

C. A step addition of positive reactivity to a readhat is initially critical in the source rangad
remains below the point of adding heat for the toneof the 120-second interval shown.

D. A constant rate of positive reactivity additimna reactor that is initially critical in the seerrange
and remains below the point of adding heat fordimetion of the 120-second interval shown.

ANSWER: D.

+
STARTUP

RATE 0 I [

_ 0  mme 120
(SEC)

-62- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P4636

During a reactor startup, source range count sabbserved to double every 30 seconds. Which one
of the following is the approximate startup rate?

A. 0.6 dpm
B. 0.9 dpm
C. 1.4dpm
D. 2.0dpm

ANSWER: A.

-63- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.14 [3.1/3.1]
QID: P5834 (B5833)

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 tloneof 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 oflff@-second interval shown.

D. A constant rate of positive reactivity additimna reactor that is initially critical in the pom@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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QID: P6335

Refer to the drawing that shows a graph of starditg versus time (see figure below) for a reactor.
Both axes have linear scales.

Which one of the following events, initiated at€esnds, would cause the startup rate response shown
on the graph?

A. A step addition of positive reactivity to a réacthat is initially critical in the source range.
Reactor power enters the power range at 120 seconds

B. A step addition of positive reactivity to a re@chat is initially stable in the power range. st&p
addition of negative reactivity is inserted at E2&@onds.

C. A controlled constant rate of positive reacyiatidition to a reactor that is initially critical the
source range and remains below the point of adu®ag. The positive reactivity addition ends at
120 seconds.

D. A controlled constant rate of positive reactnaddition to a reactor that is initially stabletive
power range and remains in the power range. Theiy®reactivity addition ends at 120
seconds.

ANSWER: C.

+ /_
STARTUP
0 |

RATE

0 120
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QID: P569

A reactor is critical below the point of adding hROAH). The operator adds enough reactivity to
attain a startup rate of 0.5 decades per minuteéhicibne of the following will decrease first when
the reactor reaches the POAH?

A. Pressurizer level

B. Reactor coolant temperature

C. Reactor power

D. Startup rate

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P70

For a slightly supercritical reactor operating elbe point of adding heat (POAH), what reactivity
effects are associated with reaching the POAH?

A. There are no reactivity effects.

B. Anincrease in fuel temperature will begin teate a positive reactivity effect.

C. A decrease in fuel temperature will begin taateea negative reactivity effect.

D. Anincrease in fuel temperature will begin teate a negative reactivity effect.

ANSWER: D.
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A reactor is operating at a stable power level @lgive the point of adding heat. To raise reactor
power to a higher stable power level, the openatiost increase...

A. steam demand.
B. steam generator water levels.
C. average reactor coolant temperature.

D. reactor coolant system boron concentration.

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P1070

A reactor is critical at a stable power level belbw point of adding heat (POAH) when a small
amount of positive reactivity is added. Which afi¢he following reactivity coefficient(s) will
stabilize reactor power at the POAH?

A. Moderator temperature only

B. Fuel temperature only

C. Moderator temperature and fuel temperature

D. Fuel temperature and moderator voids

ANSWER: C.
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A reactor startup is in progress near the endfoébcycle. Reactor power is 5 x 1@ercent and
increasing slowly with a stable 0.3 dpm startup.raAssuming no operator action, no reactor trip,
and_no steam release, what will reactor power tez 40 minutes?

A. 100 percent

B. 50 percent

C. 10 percent

D. 1 percent (point of adding heat)

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P1367

A reactor startup is in progress near the endfoébcycle. Reactor power is 5 x 1@ercent and
increasing slowly with a stable 0.3 dpm startup.ralssuming no operator action, no reactor trip,
and_no steam release, what will reactor power teg 40 minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Above the POAH but less than 50 percent.

D. Greater than 50 percent.

ANSWER: B.
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Near the end of a fuel cycle, a reactor requireeethours to increase power from 70 percent to 100
percent using only reactor coolant system (RCSyrbdilution at the maximum rate to control RCS
temperature.

Following a refueling outage, the same reactor palange performed under the same conditions
will require a period of time becausertie at which RCS boron concentration can be
decreased at the beginning of a fuel cycle is

A. longer; slower

B. shorter; slower

C. longer; faster

D. shorter; faster

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P1470 (B1371)

With a reactor on a constant startup rate, whiagafrthe following 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.
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With a reactor on a constant startup rate, whighafrthe following 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.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P2069 (B2072)

With a reactor on a constant startup rate, whiaghafrthe following 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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QID: P2168

A reactor is initially stable at the point of addiheat (POAH) with the average reactor coolant
temperature at 550°F during a startup. Contras ereé manually withdrawn a few inches to increase
steam generator steaming rate.

When the reactor stabilizes, reactor power will be the POAH, and average reactor coolant
temperature will be 550°F.

A. greater than; equal to
B. greater than; greater than
C. equal to; equal to

D. equal to; greater than

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.17 [3.3/3.4]
QID: P2770 (B2770)

With a reactor on a constant startup rate, whighafrthe following 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.
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QID: P869

A nuclear power plant is operating at 100 percemtgy near the end of a fuel cycle with all control
systems in manual. The reactor operator inadvigytadds 100 gallons of boric acid (4 percent by
weight) to the reactor coolant system (RCS).

Which one of the following will occur as a resultloe boric acid addition? (Assume a constant main
generator output.)

A. Pressurizer level will decrease and stabiliza lwer value.

B. RCS pressure will increase and stabilize aghéni value.

C. Reactor power will decrease and stabilize ateet value.

D. Average RCS temperature will increase and stabdt a higher value.

ANSWER: A.
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A nuclear power plant was operating with the folllogvinitial steady-state conditions:
Power level = 100 percent
Reactor coolant boron concentration = 620 ppm
Average reactor coolant temperature = 587°F
After a load decrease, the current steady-statdittons are as follows:
Power level = 80 percent

Reactor coolant boron concentration = 650 ppm
Average reactor coolant temperature = 577°F

Given the following information, how much reactwivas added by control rod movement during the
load decrease? (Disregard any changes in fissaiupt poison reactivity.)

Differential boron worth = -1.0x 1D %AK/K/ppm
Total power coefficient = -1.5 x 70 %AK/K/%
Moderator temperature coefficient = -2.0 X21LOAK/K/°F

A. 0.0 YAK/K

B. -0.2 %A\K/K

C. -0.6 YK/K

D. -0.8 %\K/K

ANSWER: A.
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A nuclear power plant was operating with the folllogvinitial steady-state conditions:

Power level = 100 percent
Reactor coolant boron concentration = 630 ppm
Average reactor coolant temperature = 582°F

After a load decrease, the current steady-statdittons are as follows:
Power level = 80 percent
Reactor coolant boron concentration = 640 ppm

Average reactor coolant temperature = 577°F

Given the following values, how much reactivity veakded by control rod movement during the load
decrease? (Assume fission product poison reactigies not change.)

Total power coefficient = -1.5 x 70 %AK/K/%
Moderator temperature coefficient = -2.0 X21LOAK/K/°F
Differential boron worth = -1.5x 1D Y%AK/K/ppm

A. +0.15 %A\K/K
B. +0.25 %AK/K
C. -0.15 %K/K
D. -0.25 %\K/K

ANSWER: C.
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QID: P1968

A nuclear power plant was operating with the folllogvinitial steady-state conditions:

Power level = 80 percent
Reactor coolant boron concentration = 630 ppm
Average reactor coolant temperature = 582°F

After a normal load decrease, the current steaatg-sbnditions are as follows:
Power level = 50 percent
Reactor coolant boron concentration = 650 ppm

Average reactor coolant temperature = 572°F

Given the following values, how much reactivity veakded by control rod movement during the load
decrease? (Assume fission product poison reactigies not change.)

Total power coefficient = -1.5 x 70 %AK/K/%

Moderator temperature coefficient = -2.0 X?2186AK/K/°F

Differential boron worth = -1.5 x 1D %AK/K/ppm
A. -0.5 K/K

B. -0.15 %AK/K
C. -0.25 %K/K
D. -0.35 %\K/K

ANSWER: B.
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A nuclear power plant was operating with the folllogvinitial steady-state conditions:

Power level = 100 percent
Reactor coolant boron concentration = 620 ppm
Average reactor coolant temperature = 587°F

After a load decrease, the current steady-statdittons are as follows:
Power level = 80 percent
Reactor coolant boron concentration = 630 ppm

Average reactor coolant temperature = 577°F

Given the following values, how much reactivity veakded by control rod movement during the load
decrease? (Assume fission product poison reactigies not change.)

Total power coefficient = -1.5 x 70 %AK/K/%

Moderator temperature coefficient = -2.0 X?2186AK/K/°F

Differential boron worth = -1.0 x 1D %AK/K/ppm
A. -0.2 %K/K

B. +0.2 %AK/K
C. -0.4 %K/K
D. +0.4 Y%A\K/K

ANSWER: A.
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One week after a refueling outage, a nuclear p@lat is currently operating at 80 percent power
with control rods fully withdrawn. During the ogj, the entire core was replaced by new fuel
assemblies and new burnable poison assembliesingtadied at various locations.

Assume reactor power and control rod position dochange during the next week. _If no operator
action is taken, how and why will average reactmwlant temperature change during the next week?

A. Decrease slowly, due to fuel burnup only.
B. Decrease slowly, due to fuel burnup and fisgimduct poison buildup.
C. Increase slowly, due to burnable poison burooly.

D. Increase slowly, due to burnable poison burmat fission product poison decay.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.19 [3.5/3.6]
QID: P570

How do the following parameters change during anaramp of reactor power from 15 percent to 75
percent?

Main Turbine First ~ Reactor Coolant System

Stage Pressure Boron Concentration
A. Increases Decreases
B. Decreases Decreases
C. Increases Increases
D. Decreases Increases
ANSWER: A.
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QID: P1672 (B1671)

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: 192008
KNOWLEDGE: K1.19 [3.5/3.6]
QID: P2272

A nuclear power plant is operating at 100 percemtgy near the end of a fuel cycle. The greatest
contribution to core heat production is being pded by the fission of...

A. U-235 and U-238.

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

ANSWER: B.

-78- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.19 [3.5/3.6]
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A refueling outage has just been completed, dusihgh the entire core was offloaded and replaced
with new fuel. A reactor startup has been perfatiawed power 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 percenépow

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: 192008
KNOWLEDGE: K1.20 [3.8/3.9]
QID: P271

A reactor is critical at 2.0 x Tpercent power. The operator withdraws rods asssary to
immediately establish and maintain a positive adhctartup rate. How long will it take the reactor
to reach 7.0 x 1®percent power?

A. 2.4 minutes

B. 5.4 minutes

C. 7.4 minutes

D. 10.4 minutes

ANSWER: B.
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A reactor is critical at 3.0 x 1percent power. The operator withdraws rods asssey to
immediately establish and maintain a positive @adhctartup rate. How long will it take the reactor
to reach 7.0 x 1®percent power?

A. 3.7 minutes

B. 5.4 minutes

C. 6.7 minutes

D. 8.4 minutes

ANSWER: A.

TOPIC: 192008
KNOWLEDGE: K1.20 [3.8/3.9]
QID: P2970

A reactor startup is in progress and criticalitg st been achieved. After recording the critroal
heights, the operator withdraws control rods fois20onds to establish a stable positive 0.5 dpm
startup rate (SUR). One minute later (prior tachéiag the point of adding heat), the operator itsser
the same control rods for 25 seconds.

During the rod insertion, when will the SUR beconegative?

A. Immediately when the control rod insertion igiated.

B. After the control rods pass through the critical height.

C. Just as the control rods pass through the arito height.

D. Prior to the control rods passing through theced rod height.

ANSWER: D.

-80- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.8]
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A nuclear power plant has been operating at 75gn¢mower for several weeks when a partial main
steam line break occurs that releases 3 perceatad steam flow. Assuming no operator or
automatic actions occur, reactor power will stakili 75 percent; and average reactor
coolant temperature will stabilize at a temperature.

A. greater than; higher

B. at; higher

C. greater than; lower

D. at; lower

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.8]
QID: P368

A reactor is critical at a stable power level belbw point of adding heat (POAH). An unisolable
steam line break occurs and 3 percent of ratednstieav is escaping.

Assuming no reactor trip, which one of the follogiidescribes the response of the reactor?
A. Reactor coolant average temperature will deereashe reactor will become subcritical.

B. Reactor coolant average temperature will rertteersame. The reactor will stabilize at 3 percent
power.

C. Reactor coolant average temperature will deeteabhe reactor will stabilize at 3 percent power.

D. Reactor coolant average temperature will deereaReactor power will not change because the
reactor was below the POAH.

ANSWER: C.
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A nuclear power plant has been operating at 80epémmower for several weeks when a partial steam
line break occurs that releases 2 percent of tsin flow. Main turbine load and control rod
position remain the same.

Assuming no operator or protective actions occinemthe plant stabilizes reactor power will be
; and average reactor coolant tempernailiige

A. higher; higher
B. unchanged; higher
C. higher; lower

D. unchanged; lower

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.9]
QID: P1570

A nuclear power plant is operating at steady-fR&tpercent power and 580°F average reactor coolant
temperature (&e near the end of a fuel cycle. A failure of thebine control system opens the
turbine control valves to admit 10 percent moramstélow to the main turbine. No operator actions
occur and no protective system actuations occuod ¢dntrol is in manual.

Following the transient, reactor power will stadli 85 percent; angdevill stabilize
580°F.

A. above; above
B. above; below
C. below; above
D. below; below

ANSWER: B.
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A nuclear power plant is operating at steady-98tpercent power near the end of a fuel cycle with
manual rod control when a turbine control systenfunation opens the main turbine steam inlet
valves an additional 5 percent. Reactor poweriwitially...

A. increase, because the rate of neutron absoristithe moderator initially decreases.

B. increase, because the rate of neutron absoratithR238 resonant energies initially decreases.

C. decrease, because the rate of neutron absomtiba moderator initially increases.

D. decrease, because the rate of neutron absogitlds238 resonant energies initially increases.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.8]
QID: P2671

A nuclear power plant is operating at 100 percemtgy near the end of a fuel cycle when the main
turbine trips. If the reactor does not immediately, which one of the following will act first to
change reactor power?

A. Positive reactivity addition from the Doppleretbcient will cause reactor power to initially
increase.

B. Positive reactivity addition from the moderat@mperature coefficient will cause reactor power to
initially increase.

C. Negative reactivity addition from the Doppleeficcient will cause reactor power to initially
decrease.

D. Negative reactivity addition from the moderatmperature coefficient will cause reactor power
to initially decrease.

ANSWER: D.
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A nuclear power plant is operating at steady-f@tpercent power and 580°F average reactor coolant
temperature (e near the end of a fuel cycle with manual rod pant A turbine control system
malfunction partially closes the turbine controlves resulting in 5 percent less steam flow to the
main turbine. No operator actions occur and naegtive system actuations occur.

Following the transient, reactor power will stabdi 80 percent; angdevill stabilize
580°F.

A. at; above
B. at; below
C. below; above

D. below; below

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.9]
QID: P3171

A nuclear power plant is operating at steady-g@tpercent power in the middle of a fuel cycle with
manual rod control when a turbine control systerifunation closes the turbine steam inlet valves an
additional 5 percent. Which one of the followirsgmost responsible for the initial reactor power
decrease?

A. The rate of neutron absorption by core xenon4ib&&lly increases.

B. The rate of neutron absorption by the modernattally increases.

C. The rate of neutron absorption by the fuel sbnance energies initially increases.

D. The rate of neutron absorption by the boromereactor coolant initially increases.

ANSWER: C.
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QID: P3484

A multi-loop nuclear power plant is operating aagty-state 50 percent power with manual rod
control when the main steam isolation valve (MSfdf)one steam generator inadvertently closes.
Assume that no reactor trip or other protectivéoacbccurs, and no operator action is taken.
Immediately after the MSIV closure, the cold lempeerature (doid) in the reactor coolant loop with
the closed MSIV will initially ; and tiieoq in a loop with an open MSIV will initially
A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.21 [3.6/3.9]
QID: P4035

A nuclear power plant is operating at steady-gatpercent power in the middle of a fuel cycle with
manual rod control when a turbine control systenfunation opens the main turbine steam inlet
valves an additional 5 percent. Which one of tilewing is responsible for the initial reactor pew
increase?

A. The rate of neutron absorption by core Xe-136ailty decreases.

B. The rate of neutron absorption in the moderiitially decreases.

C. The rate of neutron absorption at U-238 resom@nergies initially decreases.

D. The rate of neutron absorption by the bororhereactor coolant initially decreases.

ANSWER: C.
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KNOWLEDGE: K1.21 [3.6/3.8]
QID: P4735

A nuclear power plant is initially operating atadg-state 100 percent reactor power with the main
generator producing 1,100 MW. A power grid disturbe occurs and appropriate operator actions
are taken. The plant is stabilized with the follogvcurrent conditions:
* Main generator output is 385 MW.
» Steam dump/bypass system is discharging 15 peoteated steam flow to the main
condenser.
» All reactor coolant system parameters are in theimal ranges.
What is the approximate current reactor power Rvel
A. 15 percent
B. 35 percent
C. 50 percent

D. 65 percent

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.22 [2.6/3.8]
QID: P1072

A high boron concentration is necessary at therimaigg of a fuel cycle to...
A. compensate for excess reactivity in the fuel.

B. produce a negative moderator temperature cosftic

C. flatten the axial and radial neutron flux distiions.

D. maximize control rod worth until fission prodymisons accumulate.

ANSWER: A.
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During a refueling outage, new fuel assemblies Wigher enrichments of U-235 were loaded to
prolong the fuel cycle from 12 months to 16 month&/hat is a possible consequence of offsetting all
the excess positive reactivity of the new fuel agdees with a higher concentration of boron in the
reactor coolant?

A. Boron may precipitate out of the reactor cooldunting a cooldown.

B. An RCS temperature decrease may result in ativegaactivity addition.

C. Power changes requiring dilution of RCS boroty na&e longer.

D. The differential boron wortAK/K/ppm) may become positive.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P71  (B72)

Shortly after a reactor trip, reactor power indésa$.0 x 18 percent when a stable negative startup
rate is attained. Approximately how much additidimae is required for reactor power to decrease to
5.0 x 10° percent?

A. 90 seconds

B. 180 seconds

C. 270 seconds

D. 360 seconds

ANSWER: B.
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A nuclear power plant has been operating at 10€epeipower for several weeks when a reactor trip
occurs. How much time will be required for coreagheat production to decrease to one percent
power following the trip?

A. 1to 8 seconds

B. 1to 8 minutes

C. 1to 8 hours

D. 1to 8 days

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P770 (B771)

Which one of the following determines the valughe stable negative startup rate observed shortly
after a reactor trip?

A. The shortest-lived delayed neutron precursors.
B. The longest-lived delayed neutron precursors.
C. The shutdown margin just prior to the trip.

D. The worth of the inserted control rods.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P1965 (B1369)
Shortly after a reactor trip, reactor power indésat.0 x 18 percent when a stable negative startup
rate is attained. Reactor power will decrease@x1.0* percent in approximately seconds.
A. 380
B. 280
C. 180
D. 80
ANSWER: C.
TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: pP2171 (B1770)

Following a reactor trip, reactor power indicatek Percent when the typical stable post-trip sgartu
rate is observed. Approximately how much additidimae 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.

-89- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P2672 (B131)

Which one of the following approximates the fissmmduct decay heat produced in a reactor at one
second and one hour following a reactor trip framg-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.

TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P2768 (B2769)

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
trip occurs simultaneously on both reactors. Alhtrol rods fully insert, except for one reactor B
control rod that remains fully withdrawn.

Which reactor, if any, will have the smaller negatstartup rate five minutes after the trip, angywh
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 startup ratabge both reactors will be stable at a power level
low in the source range.

D. Both reactors will have the same startup ratatbse only the longest-lived delayed neutron
precursors will be releasing fission neutrons.

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P2969

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
trip occurs simultaneously on both reactors. A#ator A control rods fully insert. One reactor B
control rod sticks fully withdrawn.

Which reactor, if any, will have the smaller negatstartup rate five minutes after the trip, angywh
A. Reactor A, because its delayed neutron fraatiinbe smaller.

B. Reactor B, because its delayed neutron fraetitirbe larger.

C. Both reactors will have the same startup ratabge both reactors will be stable at a power level
low in the source range.

D. Both reactors will have the same startup ratabse only the longest-lived delayed neutron
precursors will be releasing fission neutrons.

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P3271 (B3271)

Reactors A and B are identical and have operaté@®&percent power for six months when a reactor
trip occurs simultaneously on both reactors. A#ator A control rods fully insert. One reactor B
control rod sticks fully withdrawn, but all otheftdly insert.

When compared to reactor B at five minutes afterttip, the fission rate in reactor A will be
; and the startup rate in reactor Alvell|

A. the same; more negative
B. the same; the same

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

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P3468

A reactor is critical just below the point of adgiheat when an inadvertent reactor trip occursl Al
control rods fully insert except for one rod, whigmains fully withdrawn. Five minutes after the
reactor trip, with reactor startup rate (SUR) staddl approximately -1/3 dpm, the remaining
withdrawn control rod suddenly drops (fully insérts

Which one of the following describes the reactsprnse to the drop of the last control rod?
A. SUR will remain stable at approximately -1/3 dpm

B. SUR will immediately become more negative, amehtreturn to and stabilize at approximately
-1/3 dpm.

C. SUR willimmediately become more negative, drehtturn and stabilize at a value more negative
than -1/3 dpm.

D. SUR will immediately become more negative, amehtturn and stabilize at a value less negative
than -1/3 dpm.

ANSWER: B.

TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P7035

A nuclear power plant is operating at steady-st@tepercent power when a reactor trip occurs. As a
result of the trip, the core neutron flux will irilly decrease at a startup rate that is much

negative than -1/3 dpm; the startup rate will bee@pproximately -1/3 dpm about

minutes after the trip.

A. less; 3

B. less; 30

C. more; 3

D. more; 30

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P7618 (B7618)

Refer to the graph of neutron flux versus time (gpae below) for a nuclear power plant react@atth
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.

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: 192008
KNOWLEDGE: K1.23 [2.9/3.1]
QID: P7658 (B7658)

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 poogeration 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: 192008
KNOWLEDGE: K1.23 (2.9/3.1)
QID: P7708 (B7708)

A reactor was operating for several months at Hd0emt power when a reactor trip occurred. Which
one of the following is primarily responsible foret startup rate value 2 minutes after the trip?

A. The Ke 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 precaiiadhe core.

ANSWER: D.

TOPIC: 192008
KNOWLEDGE: K1.24 [3.5/3.6]
QID: P672 (B1969)

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: 192008
KNOWLEDGE: K1.24 [3.5/3.6]
QID: P1472

A reactor is critical just below the point of adgineat when a single fully withdrawn control rodois
into the core. Assuming no operator or automatimas occur, when the plant stabilizes reactor
power will be ; and average reactor coddanperature will be

A. the same; the same

B. the same; lower

C. lower; the same

D. lower; lower

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.24 [3.5/3.6]
QID: P5136

A reactor is initially critical in the source randaring a reactor startup when the control rods are
inserted a small amount. Reactor startup ratdigesat -0.15 dpm. Assuming startup rate remains
constant, how long will it take for source rangermorate to decrease by one-half?

A. 0.3 minutes

B. 2.0 minutes

C. 3.3 minutes

D. 5.0 minutes

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.25 [2.9/3.1]
QID: P772

Which one of the following is the reason for ingegtcontrol rods in a predetermined sequence during
a normal reactor shutdown?

A. To prevent uneven fuel burnup.
B. To prevent an excessive reactor coolant systestdown rate.
C. To prevent abnormally high local power peaks.

D. To prevent divergent xenon-135 oscillations.

ANSWER: C.

TOPIC: 192008
KNOWLEDGE: K1.25 [2.9/3.1]
QID: P2971

Which one of the following describes the processrserting control rods during a normal reactor
shutdown?

A. Control rods are inserted in reverse order, lmargk at a time, to maintain acceptable power
distribution.

B. Control rods are inserted in reverse order,lmark at a time, to maintain a rapid shutdown
capability from the remainder of the control rods.

C. Control rods are inserted in reverse order,bargk overlapping sequence, to maintain a relativel
constant differential control rod worth.

D. Control rods are inserted in reverse order, ba@k overlapping sequence, to limit the amount of
positive reactivity added during a rod ejectionident.

ANSWER: C.
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TOPIC: 192008
KNOWLEDGE: K1.26 [3.1/3.2]
QID: P370 (B372)

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: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P132

The magnitude of decay heat generation is detedvpnenarily by...
A. core burnup.

B. power history.

C. final power at shutdown.

D. control rod worth at shutdown.

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P1272 (B1372)

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.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P1372

A nuclear power plant had been operating at 100gm¢power for six months when a steam line
rupture occurred that resulted in a reactor trigh alhsteam generators (SGs) blowing down
(emptying) after approximately 1 hour. The SG ldown caused reactor coolant system (RCS)
temperature to decrease to 400°F, at which tim&te became empty and an RCS heatup began.

Given the following information:

Reactor rated thermal power = 3,400 MWt

Decay heat rate = 1.0 percent rated thermal power
Reactor coolant pump heat input to the RCS = 15 MWt

RCS total heat loss rate = Negligible

RCS specific heat = 1.1 Btu/lbm-°F

RCS inventory (less pressurizer) = 475,000 Ibm

What will the average RCS heatup rate be durindgthrenutes immediately after all SGs became
empty? (Assume no heat removal from the RCS.)

A. 8to 15°F/hr

B. 50 to 75°F/hr
C. 100 to 150°F/hr
D. 300 to 350°F/hr

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P2572

A nuclear power plant had been operating at 100gm¢power for six months when a steam line
rupture occurred that resulted in a reactor trigh alhsteam generators (SGs) blowing down
(emptying) after approximately 1 hour. The SG ldown caused reactor coolant system (RCS)
temperature to decrease to 400°F, at which tim&te became empty and an RCS heatup began.

Given the following information:

Reactor rated thermal power = 2,400 MWt

Decay heat rate = 1.0 percent rated thermal power
Reactor coolant pump heat input to the RCS = 13 MWt

RCS total heat loss rate = 2.4 MWt

RCS specific heat = 1.1 Btu/lbm-°F

RCS inventory (less pressurizer) = 325,000 Ibm

What will the average RCS heatup rate be durindgthenutes immediately after all SGs became
empty? (Assume no heat removal from the RCS.)

A. 8to 15°F/hr

B. 25 to 50°F/hr
C. 80 to 150°F/hr
D. 300 to 400°F/hr

ANSWER: D.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: pP2872 (B2872)

A reactor has been shut down for several weeks w&hess of all AC power results in a loss of forced
coolant flow in the reactor coolant system (RCS).

Given the following information:

Reactor rated thermal power = 2,800 MWt

Decay heat rate = 0.2 percent rated thermal power
RCS ambient heat loss rate = 2.4 MWt

RCS specific heat = 1.1 Btu/lbm-°F

RCS inventory (less pressurizer)= 325,000 lbm

What will the average reactor coolant heatup ratduring the 20 minutes immediately after forced
decay heat removal flow is lost? Assume the R@%anes in thermal equilibrium and that only
ambient losses are removing heat from the RCS.

A.

B.

C.

D.

Less than 25°F/hour

26 to 50°F/hour

51 to 75°F/hour

More than 76°F/hour

ANSWER: B.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P2972 (B2972)

A nuclear power plant has been operating for ong Bo50 percent power following six months of
operation at steady-state 100 percent power. \Mrvaentage 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: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P4336 (B4336)

A nuclear power plant has been operating at 10€epé¢ipower for six months when a reactor trip
occurs. Which one of the following describes therse(s) of core heat generation 30 minutes after
the reactor trip?

A. Fission product decay is the only significantiis® of core heat generation.

B. Delayed neutron-induced fission is the only gigant source of core heat generation.

C. Fission product decay and delayed neutron-irdlfission are both significant sources and
produce approximately equal rates of core heatrgéoa.

D. Fission product decay and delayed neutron-indlfission are both insignificant sources and
generate core heat at rates that are less thaatthef ambient heat loss from the core.

ANSWER: A.
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TOPIC: 192008
KNOWLEDGE: K1.27 [3.1/3.4]
QID: P7638

A nuclear power plant has been operating at 10€epéipower for six months when a reactor trip
occurs. Which one of the following describes therse(s) of core heat generation 1 minute after the
reactor trip?

A. Fission product decay is the only heat sourgabke of increasing fuel temperature.

B. Delayed neutron-induced fission is the only lssatrce capable of increasing fuel temperature.

C. Both fission product decay and delayed neutnaluced fission are capable of increasing fuel
temperature.

D. Neither fission product decay nor delayed neuirmluced fission are capable of increasing fuel
temperature.

ANSWER: C.

-104- Reactor Operational Physics



