NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.01 [2.9/3.0]
QID: B124

A reactor startup is in progress. Which one offttlewing statements describes the reactor regpons
to control rod withdrawal when taking the reactotical?

A. The nuclear instrumentation will take longeistabilize at each new subcritical power level.

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

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

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

ANSWER: A.

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

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

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

B. As Kerf approaches unity, a smaller change in neutror mairs for a given change in&

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

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

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

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

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

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

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

ANSWER: B.

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

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

B. Moderator, fission product decay, angkkess than one

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

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

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

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

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

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

ANSWER: A.

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

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

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

A. remain essentially constant.

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

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

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

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

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

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

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

ANSWER: A.

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

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

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

A. intrinsic source neutrons

B. fission gammas from previous power operation

C. fission neutrons from subcritical multiplication

D. delayed fission neutrons from previous powerragpen

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

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

D. Transuranic isotope decay

ANSWER: B.

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

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

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

C. Spontaneous fission in the fuel.

D. Alpha-neutron reactions in the fuel.

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

A. 0.98
B. 0.96
C. 0.94

D. Cannot be determined without additional inforiomt

ANSWER: A.

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

Which one of the following defines the delayed nemtfraction?

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

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

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

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

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

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

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

ANSWER: B.

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

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

A. U-235 and U-238

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

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

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

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

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

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

ANSWER: C.

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

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

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

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

ANSWER: C.

-8- Reactor Kinetics and Neutron Sources



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.04 [2.5/2.5]
QID: B1172 (P2272)

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

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

D. U-238 and Pu-241.

ANSWER: C.

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

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

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

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

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

U-235 U-238 Pu-239

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

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

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

U-235 U-238 Pu-239

A. 90% 7% 3%

B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%
ANSWER: D.
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A refueling outage has just been completed in wthehentire core was offloaded and replaced with
new fuel. A reactor startup has been performadadk the beginning of the next fuel cycle and
power is being increased to 100 percent.

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

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

D. U-235 and Pu-241

ANSWER: A.

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

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

U-235 U-238 Pu-239

A, 90% 8% 2%
B. 80% 7% 13%
C. 70% 7% 23%
D. 60% 8% 32%
ANSWER: D.
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The following data is given for the fuel in an ogimg reactor:

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

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

ANSWER: C.
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QID: B5425 (P5425)

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

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

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

ANSWER: B.

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

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

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

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

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

ANSWER: A.
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QID: B5825 (P5825)
Given the following data for a reactor:

» The average delayed neutron fraction is 0.0068.

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

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

D. end; more

ANSWER: A.

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

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

A. Burnup of the burnable poisons.

B. Changes in the fuel composition.

C. Buildup of fission product poisons.

D. Shift in the core axial power distribution.

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

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

D. The thermal utilization factor decreases.

ANSWER: B.

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

Given the following data for a reactor:

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

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

A. beginning; less

B. beginning; more

C. end; less

D. end; more

ANSWER: D.
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K1.06 [3.7/3.7]

QID: B3551 (P3548)

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

Given:

Reactor A ks = 0.999
Reactor B ks = 0.998

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

A.

B.

C.

D.

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

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

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

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

D. not be able to attain criticality.

ANSWER: C.

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

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

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

A. Prompt neutron lifetime

B. Fuel temperature coefficient

C. Moderator temperature coefficient

D. Effective delayed neutron precursor decay casta

ANSWER: D.

-18- Reactor Kinetics and Neutron Sources



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.06 [3.7/3.7]
QID: B1250 (P1548)

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

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

A. A; smaller

B. A, larger

C. B;smaller

D. B; larger

ANSWER: A.

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

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

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

occurs at the same time on each reactor.

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

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

A. 80; 56

B. 80; 80

C. 56; 56

D. 56; 80

ANSWER: B.
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QID: B1649 (P1649)

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

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

at the same time on each reactor.

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

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

A. A; larger

B. B; larger

C. A; smaller

D. B; smaller

ANSWER: C.

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

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

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

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

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

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

C. smaller; slower

D. smaller; faster

ANSWER: D.

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

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

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

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

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

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

ANSWER: D.
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Delayed neutrons are important for reactor coriieglause...

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

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

ANSWER: D.

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

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

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

A. A; smaller

B. A; larger

C. B; smaller

D. B; larger

ANSWER: C.
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QID: B3249 (P3248)

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

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

A. A; larger

B. B; larger

C. A; smaller

D. B; smaller

ANSWER: B.

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

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

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

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

A. A, larger

B. B; larger

C. A; smaller
D. B; smaller

ANSWER: A.
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QID: B3749 (P3748)

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

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

Assume the initial neutron flux is the same forleaase.

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

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

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

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

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

ANSWER: B.

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

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

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

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

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

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

ANSWER: D.
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QID: B5925 (P5925)

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

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

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

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

B. 1; decreasing

C. 2;increasing

D. 2; decreasing

ANSWER: D.

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

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

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

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

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

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

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

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

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

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

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

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

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

ANSWER: C.
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KNOWLEDGE: K1.06 [3.7/3.7]
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A reactor core has a delayed neutron importanderfa€ 1.02. If the average delayed neutron
fraction in the core is 0.0057, the effective delhyeutron fraction is...

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

D. unpredictable without additional information.

ANSWER: C.

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

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

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

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

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

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

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

D. increase; increases

ANSWER: C.

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

A reactor is operating at 50 percent power withftllewing conditions:

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

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

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

B. delayed neutron fraction.

C. prompt neutron decay constant.

D. prompt neutron fraction.

ANSWER: B.

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

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

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

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

ANSWER: B.
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QID: B1150 (P1948)

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

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

ANSWER: C.

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

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

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

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

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

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

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

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

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

D. lengthen and then stabilize; zero

ANSWER: C.

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

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

A. The total control rod worth

B. The differential control rod worth

C. The duration of control rod withdrawal

D. The magnitude of the fuel temperature coefficien

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

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

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

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

ANSWER: A.

-32- Reactor Kinetics and Neutron Sources



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292003
KNOWLEDGE: K1.07 [3.3/3.3]
QID: B3250 (P3249)

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

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

The response curve shows versus tingergactor that was initially

A. reactor period; subcritical

B. reactor period; critical

C. reactor fission rate; subcritical

D. reactor fission rate; critical

ANSWER: C.

0 sec 60 sec
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QID: B3351 (P549)

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

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

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

ANSWER: D.

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

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

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

A. smaller; longer

B. smaller; shorter

C. larger; longer

D. larger; shorter

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

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

A. reactor period; exactly critical

B. reactor period; supercritical

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

ANSWER: D.

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

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

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

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

ANSWER: A.

TOPIC: 292003

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B49

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

A. 1.2 minutes

B. 4.0 minutes

C. 9.2 minutes

D. 15.8 minutes

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

A. 27 watts

B. 32 watts

C. 49 watts

D. 54 watts

ANSWER: A.

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

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

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

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

B. positive 80 seconds.

C. negative 130 seconds.

D. positive 130 seconds.

ANSWER: C.

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

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

A. 3 seconds

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

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

K1.05 [3.7/3.7]
QID: B1651

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

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

D. 61 seconds

ANSWER: B.

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

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

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

ANSWER: A.
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QID: B2751 (P2748)

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

A. 0.2 YAK/K

B. 0.5 %\K/K

C. 1.0 %AK/K

D. 2.0 %\K/K

ANSWER: A.

TOPIC: 292003

KNOWLEDGE: K1.08 [2.7/2.8]

QID: B3151 (P3148)

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

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

A. 20 seconds

B. 40 seconds

C. 60 seconds

D. 80 seconds

ANSWER: C.
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QID: B3451 (P3467)

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

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

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

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

B. 5.0 x 1 percent

C. 6.32 x 1€ percent

D. 1.0 x 10" percent

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

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

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

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

D. 40 seconds

ANSWER: D.

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

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

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

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

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

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

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

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

Given the following stable initial conditions fore@actor:

Power level = 1.0 x T®percent

Kett =0.999

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

C. 80 seconds

D. 110 seconds

ANSWER: B.

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

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

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

A. 26 seconds

B. 42 seconds

C. 54 seconds

D. 80 seconds

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

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

A. 341 seconds

B. 483 seconds

C. 697 seconds

D. 965 seconds

ANSWER: C.

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

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

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

ANSWER: A.
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QID: B1451

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

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

D. 166 seconds

ANSWER: D.

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

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

A. 90 seconds

B. 125 seconds

C. 180 seconds

D. 260 seconds

ANSWER: B.
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