NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292008
KNOWLEDGE: K1.01 [3.8/3.9]
QID: B3365

A nuclear power plant was operating at steady-dt@@epercent power near the end of a fuel cycle
when a reactor scram occurred. Four hours afees¢ham, reactor pressure is currently being
maintained at 600 psig in anticipation of commega@arreactor startup.

Which one of the following will cause the core fssrate to increase?

A. The operator fully withdraws the first groupadntrol rods.

B. Reactor vessel pressure is allowed to increpdipsig.

C. Reactor coolant temperature is allowed to irszdsy 3°F.

D. An additional 2 hours are allowed to pass withother changes in plant parameters.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.01 [3.8/3.9]
QID: B3465

A nuclear power plant was operating at steady-di@@epercent power near the end of a fuel cycle
when a reactor scram occurred. Four hours afees¢ham, reactor pressure is currently being
maintained at 600 psig in anticipation of commega@arreactor startup.

Which one of the following will cause the core fssrate to decrease?

A. Core void fraction is decreased by 2 percent.

B. Reactor coolant temperature is allowed to deserdy 3°F.

C. The operator fully withdraws the first groupcaintrol rods.

D. An additional 2 hours are allowed to pass withother changes in plant parameters.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.02 [3.8/3.8]
QID: B1065

A refueling outage has just been completed, améetor startup is being commenced. Which one of
the following lists the method(s) typically usedattdd positive reactivity during the approach to
criticality?

A. Control rods only

B. Recirculation flow only

C. Control rods and recirculation flow

D. Recirculation flow and steaming rate

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B266 (P65)

While withdrawing control rods during a reactorrgip, the stable source range count rate doubled.
If the same amount of reactivity that caused tist floubling is added again, the stable countwdte
; and the reactor will be
A. more than double; subcritical
B. more than double; critical
C. double; subcritical

D. double; critical

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1449 (P1348)

A reactor is shut down by 1.8RK/K. Positive reactivity is added that increadss stable source
range count rate from 15 cps to 300 cps.

What is the current value of
A. 0.982
B. 0.990
C. 0.995
D. 0.999

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B1565 (P1065)

During a reactor startup, equal amounts of posraetivity are being sequentially added, and the
source range count rate is allowed to reach eqiutibafter each addition. Which one of the
following statements applies for each successiaetinaty addition?

A. The time required to reach equilibrium counteratthe same.

B. The time required to reach equilibrium couneratshorter.

C. The numerical change in equilibrium count ratgreater.

D. The numerical change in equilibrium count ratéhie same.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1766 (P2468)

A reactor startup is in progress with a currest 8f 0.95 and a stable source range count rate of
150 cps. Which one of the following stable cowates will occur when i becomes 0.98?

A. 210 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B1849 (P1448)

A subcritical reactor has a stable source rangataate of 150 cps with a shutdown reactivity20
%AK/K. Approximately how much positive reactivity stube added to establish a stable count rate
of 600 cps?

A. 0.5 9%\K/K

B. 1.0 %\K/K

C. 1.5 %K/K

D. 2.0 %\K/K

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1949 (P448)

A subcritical reactor has a stable source rangataaiie of 150 cps with a shutdown reactivity20
%AK/K. How much positive reactivity must be addedestablish a stable count rate of 300 cps?

A.

B.

C.

D.

0.5 YA\K/K

1.0 YAK/K

1.5 %AK/K

2.0 %\K/K

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B1964

A reactor startup is in progress and the reactsligbtly subcritical with a stable source rangarto
rate. Assuming the reactor remains subcriticah@t control rod withdrawal will cause the reactor
period to become positive, and then...

A.

B.

C.

D.

gradually lengthen and stabilize at a negati¥es&cond period.
gradually lengthen and stabilize at infinity.
gradually lengthen until reactor power reachespoint of adding heat, then stabilize at infinity

gradually lengthen until the neutron populatieaches equilibrium, then stabilize at a negative
80-second period.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2069

A reactor startup is in progress with a curreat 6f 0.95 and a stable source range count rate®f 12
cps. Which one of the following stable count ratdsoccur when ks becomes 0.98?

A. 210 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2149 (P848)

A subcritical reactor has an initiakiof 0.8 with a stable source range count rate 6fcids. |If
positive reactivity is added untild equals 0.95, at what value will the count ratbistae?

A. 150 cps
B. 200 cps
C. 300 cps
D. 400 cps

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2165 (P1766)

A reactor startup is in progress with the reactorently subcritical.

Which one of the following describes the changsaarce range count rate resulting from a short
control rod withdrawal with K at 0.95 as compared to an identical control ratidvawal with ke at
0.99? (Assume the reactivity additions are eqndlthe reactor remains subcritical.)

A. Both the prompt jump in count rate and the iaseein stable count rate will be the same.

B. Both the prompt jump in count rate and the iaseein stable count rate will be smaller wit Kt
0.95.

C. The prompt jump in count rate will be smallethwKeft at 0.95, but the increase in stable count rate
will be the same.

D. The prompt jump in count rate will be the saing,the increase in stable count rate will be senall
with Kesr at 0.95.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2365 (P2366)

A reactor startup is in progress with a curregt &f 0.95 and a stable source range count rate of
120 cps. Which one of the following stable cowtes will occur when & becomes 0.97?

A. 200 cps
B. 245 cps
C. 300 cps
D. 375 cps

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2465 (P2466)

A reactor startup is being performed by adding Egoeunts of positive reactivity and waiting for
neutron population to stabilize. As the reactgrapches criticality, the numerical change in sabl
neutron population resulting from each reactivigi@ion will ; and the time required for
the neutron population to stabilize after eachtreisyg addition will

A. increase; remain the same

B. increase; increase

C. remain the same; remain the same

D. remain the same; increase

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2566

A reactor startup is in progress with a curregt &f 0.95 and a stable source range count rate®f 12
cps. Which one of the following stable count ratdsoccur when ks becomes 0.985?

A. 250 cps
B. 300 cps
C. 350 cps
D. 400 cps

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2649 (P2448)

A reactor startup is being performed with xenorefcenditions. Control rod withdrawal is stopped
when Ket equals 0.995 and source range count rate stabdizé,000 cps. No additional operator
actions are taken.

Which one of the following describes the count 2@aninutes after rod withdrawal is stopped?

A. Less than 1,000 cps and decreasing toward #stqtup count rate.

B. Less than 1,000 cps and stable above the prgstaount rate.

C. Greater than 1,000 cps and increasing towatidaity.

D. 1,000 cps and constant.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B2949

A nuclear power plant is being cooled down from 40t 250°F. Just prior to commencing the
cooldown, the stable source range count rate wap82 After two hours, with reactor coolant
temperature at 300°F, the stable count rate i964 ¢

Assuming that the moderator temperature coeffigiemiains constant throughout the cooldown, what
will be the status of the reactor when reactor @oblemperature reaches 250°F?

A. Subcritical, with source range count rate beld@ cps.
B. Subcritical, with source range count rate abby@ cps.
C. Critical, with source range count rate below tp8.
D. Critical, with source range count rate above ¢H$.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B3049 (P3048)

A reactor startup is being commenced with init@li€e range count rate stable at 20 cps. After a
period of control rod withdrawal, count rate steda at 80 cps.

If the total reactivity added by the above contoa withdrawal is 4.5 %K/K, how much additional
positive reactivity must be inserted to make treeter critical?

A. 1.5 %\K/K
B. 2.0 %\K/K
C. 2.5 %\K/K
D. 3.0 %\K/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B3925 (P3925)

A reactor startup is in progress withdnitially equal to 0.90. By what factor will treore neutron
level increase if the reactor is stabilized when &quals 0.99?

A. 10
B. 100
C. 1,000
D. 10,000

ANSWER: A.

-10- Reactor Operational Physics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B4225 (P4225)

A reactor is shutdown with ackof 0.96 and a stable source range count rate opS@vhen a reactor
startup is commenced. Which one of the followirilj lne the stable count rate whenr#¢eaches
0.995?

A. 400 cps

B. 800 cps

C. 4,000 cps

D. 8,000 cps

ANSWER: A.

TOPIC: 292008

KNOWLEDGE: K1.03 [4.1/4.0]

QID: B4525 (P4525)

A nuclear power plant is being cooled down from %0t 190°F. Just prior to commencing the
cooldown, the source range count rate was stald2 eps. After two hours, with reactor water
temperature at 350°F, the source range countgatalble at 64 cps.

Assume the moderator temperature coefficient resneoamstant throughout the cooldown and reactor
power remains below the point of adding heat.

Without additional operator action, what will th@tsis of the reactor be when reactor water
temperature reaches 190°F?

A. Subcritical, with source range count rate beld®@ cps.
B. Subcritical, with source range count rate abba»@ cps.
C. Exactly critical.

D. Supercritical.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B4533

A reactor is critical in the source range duringactor startup with a core effective delayed rogutr
fraction of 0.007. The operator then adds positaztivity to establish a stable 60-second reactor
period.

If the core effective delayed neutron fraction baeén 0.005, what would the approximate stable
reactor period be after the addition of the sameuwarnhof positive reactivity?

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

D. 40 seconds

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B5225 (P5225)

A nuclear power plant was initially shutdown witlstable source range count rate of 30 cps. Using
many small additions of positive reactivity, a taih0.1 YAK/K was added to the core and the stable
source range count rate is currently 60 cps.

What was the stable source range count rate aftgi0d05 YAK/K had been added during the above
process?

A. 40 cps
B. 45 cps
C. 50 cps
D. 55 cps

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B5625

A reactor startup is in progress at a BWR nucleavgy plant. The following stable conditions
currently exist:

Reactor coolant temperature = 180°F
Control rod density =50 percent
Source range count rate =32 cps

Control rods are withdrawn to a control rod density#5 percent, where the source range count rate
stabilizes at 48 cps.

Assume that control rod differential reactivity wWioremains constant during the withdrawal, reactor
coolant temperature remains constant, and no nepigitection actuations occur.

If control rods are withdrawn further to a controtl density of 40 percent, what will be the staitis
the reactor?

A. Subcritical, with a stable source range coutd cd approximately 64 cps.
B. Subcritical, with a stable source range coutd oh approximately 96 cps.
C. Ciritical, with a stable source range count cditapproximately 64 cps.

D. Critical, with a stable source range count cdtepproximately 96 cps.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7433 (P5025)

A nuclear power plant is initially shutdown wittas of 0.92 and a stable source range count rate of
200 cps. Then a reactor startup is initiated. cAltrol rod motion is stopped whersequals

0.995. The instant that rod motion stops, sounoge count rate is 1,800 cps.

When source range count rate stabilizes, countwgitbe approximately...

A. 1,800 cps

B. 2,400 cps

C. 3,200 cps

D. 3,600 cps

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7627 (P7627)

Refer to the drawing that shows a graph of fissate versus time (see figure below). Both axeghav
linear scales.

Which one of the following events, initiated atdtends, could cause the reactor response shown on
the graph?

A. A step addition of positive reactivity to a réacthat is initially subcritical in the source gand
remains subcritical for the duration of the 60-setmterval shown.

B. A step addition of positive reactivity to a reacthat is initially critical in the source rangad
remains below the point of adding heat for the tdoneof the 60-second interval shown.

C. A continuous addition of positive reactivityaatonstant rate to a reactor that is initially sittoal
in the source range and remains subcritical fodtimation of the 60-second interval shown.

D. A continuous addition of positive reactivityatonstant rate to a reactor that is initiallyicaikin
the source range and remains below the point dhgdueat for the duration of the 60-second
interval shown.

ANSWER: A.

FISSION
RATE

0 TIME 60
(SEC)
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TOPIC: 292008
KNOWLEDGE: K1.03 [4.1/4.0]
QID: B7668 (P7668)

At the beginning of a reactor startupyivas 0.97 and the stable source range count rateaps.
After several incremental control rod withdrawdlg stable source range count rate was 400 cps.
The next incremental control rod withdrawal resilite a stable source range count rate of 600 cps.
What is the current &7

A. 0.98

B. 0.988

C. 0.998

D. There is not enough information given to calteikhe current K.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B67

As a reactor approaches criticality during a reastartup, it takes longer to reach a stable source
range count rate after each control rod withdradua to the increased...

A. fraction of fission neutrons leaking from the€o

B. number of neutron generations required to reastable neutron level.
C. length of time from neutron generation to absorp

D. fraction of delayed neutrons appearing as @liticis approached.

ANSWER: B.
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February 2016
TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B365 (P365)

A reactor startup is in progress with a stable s®uange count rate and the reactor is near dityica
Which one of the following statements describestoate characteristics during and after a 5-second
control rod withdrawal? (Assume the reactor remaubcritical.)

A. There will be no change in count rate untilicatity is achieved.

B. The count rate will rapidly increase (prompt jino a stable higher value.

C. The count rate will rapidly increase (prompt pirthen gradually increase and stabilize at a
higher value.

D. The count rate will rapidly increase (prompt pinthen gradually decrease and stabilize at the
original value.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B366 (P2265)

With Kest at 0.95 during a reactor startup, source rangeatidn is stable at 100 cps. After a number
of control rods have been withdrawn, source randeation stabilizes at 270 cps. What is the
current value of Kq?

A. 0.963

B. 0.972

C. 0.981

D. 0.990

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B865

Which one of the following is a significant factwhen calculating the critical rod position for a
reactor startup?

A. Core flow rate
B. Source range initial count rate

C. Recirculation ratio

D. Core age

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B1067 (P1972)

With Keft at 0.92 during a reactor startup, the stable gotancge count rate is noted to be 780 cps.
Later in the same startup, the stable count ratel80 cps.

What is the current value ofel
A. 0.945
B. 0.950
C. 0.975
D. 0.985

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B1566 (P266)

During a reactor startup, the operator adds 1AKM of positive reactivity by withdrawing control
rods, thereby increasing the stable source ranget cate from 220 cps to 440 cps.

Approximately how much additional positive readijis required to raise the stable count rate @ 88
cps?

A. 4.0 Y%AK/K
B. 2.0 %\K/K
C. 1.0 %K/K
D. 0.5 %\K/K

ANSWER: D.

TOPIC: 292008

KNOWLEDGE: K1.04 [3.3/3.4]

QID: B2167 (P1867)

During a reactor startup, the first reactivity aaoh caused the stable source range count rate to
increase from 20 cps to 40 cps. The second réyciiddition caused the stable count rate to irsgea
from 40 cps to 80 cps. eKwas 0.92 prior to the first reactivity addition.

Which one of the following statements describesntiagnitude of the reactivity additions?

A. The first reactivity addition was approximatélyice as large as the second.

B. The second reactivity addition was approximatelige as large as the first.

C. The first and second reactivity additions wegypraximately the same.

D. There is not enough data given to determinedlaionship between reactivity values.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2249 (P2248)

Two reactors are currently shut down with reactartgps in progress. The reactors are identical
except that reactor A has a source neutron strasfgtB0 neutrons per second and reactor B has a
source neutron strength of 200 neutrons per secadrtte control rods are stationary angk i 0.98 in
both reactors. Core neutron levels have stabilizdubth reactors.

Which one of the following lists the core neutrenéls (neutrons per second) in reactors A and B?

Reactor A Reactor B

(n/sec) (n/sec)

A. 5,000 10,000

B. 10,000 20,000

C. 10,000 40,000

D. 20,000 40,000
ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2266 (P1866)

As a reactor approaches criticality during a reastartup, it takes longer to reach an equilibrium
neutron level after each control rod withdrawal twéhe increased...

A. length of time required to complete a neutronegation.

B. number of neutron generations required to reastable neutron level.
C. length of time from neutron birth to absorption.

D. fraction of delayed neutrons being produced.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2449

Two reactors are currently shut down with reactartgps in progress. The reactors are identical
except that reactor A has a source neutron strasfgtB0 neutrons per second and reactor B has a
source neutron strength of 80 neutrons per secadrtte control rods are stationary angs ks 0.98 in
both reactors. Core neutron level has stabilindabih reactors.

Which one of the following lists the core neutrenéls (neutrons per second) in reactors A and B?

Reactor A (n/sec) _ Reactor B (n/sec)

A. 5,000 4,000
B. 5,000 1,600
C. 2,000 1,600
D. 2,000 400
ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B2765 (P2766)

With Keft at 0.95 during a reactor startup, source rangeaiidn is stable at 120 cps. After a period
of control rod withdrawal, source range indicatgtabilizes at 600 cps.

What is the current value ofel
A. 0.96
B. 0.97
C. 0.98
D. 0.99

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B3849 (P3848)

A reactor is shutdown with a«{of 0.8. The source range count rate is stal®#®@tcps. What
percentage of the core neutron population is beamgributed directly by neutron sources other than
neutron-induced fission?

A. 10 percent

B. 20 percent

C. 80 percent

D. 100 percent

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B6134 (P6133)

A subcritical reactor has a stable source rangataaite of 2.0 x 10cps with a K of 0.98. Positive
reactivity is added to the core until a stable ¢oate of 5.0 x 10cps is achieved. What is the current
value of Ke?

A. 0.984

B. 0.988

C. 0.992

D. 0.996

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7233

A nuclear power plant is shutdown with the follogistable initial conditions:
Reactor coolant temperature: 200°F
Reactor vessel pressure: 300 psia
Source range count rate: 140 cps

Control rods are withdrawn to commence a reactstigt. After 50 units of control rod withdrawal,
the equilibrium source range count rate is 280 cps.

Assume that each unit of control rod withdrawal theessame reactivity worth. Also assume that the
reactor coolant temperature remains constant,aepotver remains below the point of adding heat,
and_no reactor protection actuations occur.

What will be the status of the reactor after thetoa rods are withdrawn a total of 75 units?

A. Subcritical, with equilibrium source range couaitte less than 600 cps.

B. Subcritical, with equilibrium source range coute greater than 600 cps.

C. Critical, with equilibrium source range counteréess than 600 cps.

D. Critical, with equilibrium source range countergreater than 600 cps.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7628 (P7628)

A reactor is shutdown with a<{of 0.8. The source range count rate is stal®#®@tcps. What
percentage of the core neutron population is beamgributed directly by neutron-induced fission?

A. 10 percent
B. 20 percent
C. 80 percent
D. 100 percent

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7638 (P4734)

During a reactor startup, positive reactivity amohtX caused the stable source range count rate to
increase from 20 cps to 40 cps. Later in the gtadtier several other additions of positive reaist;
positive reactivity addition Y caused the stablerse range count rate to increase from 320 cp4@o 6
cps.

Which one of the following statements describes Hmsvmagnitudes of the two positive reactivity
additions (X and Y) compare?

A. Reactivity addition X was several times greatemagnitude than reactivity addition Y.
B. Reactivity addition X was several times smaillemagnitude than reactivity addition Y.
C. Reactivity additions X and Y were about equahiagnitude.

D. There is not enough information given to detaerthe relationship between the reactivity
additions.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.04 [3.3/3.4]
QID: B7698 (P7698)

A reactor is shutdown with a«{of 0.96. The source range count rate is stabd@@tcps. What
percentage of the core neutron population is beamgributed directly by neutron sources other than
neutron-induced fission?

A. 4 percent

B. 50 percent

C. 96 percent

D. 100 percent

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B267

A reactor startup is in progress with#at 0.999 and reactor period stable at infinity.a ¢ontrol rod
is withdrawn one notch, reactor period will inifabecome and then

(Assume ks remains less than 1.0.)

A. positive; approach infinity

B. positive; stabilize at a positive value

C. negative; approach infinity

D. negative; stabilize at a negative value

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B966

During an initial reactor fuel load, the 1/M factecreases from 1.0 to 0.5 after the first 100 fuel
assemblies are loaded. What is the current vdle«®@

A. 0.2
B. 0.5
C. 0.875
D. 1.0

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1365 (P267)

As criticality is approached during a reactor stpytequal insertions of positive reactivity resala
numerical change in the stable sournggeraount rate and a time to reach

each new stable count rate.

A. larger; longer

B. larger; shorter

C. smaller; longer

D. smaller; shorter

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1665 (P1770)

Refer to the drawing of three 1/M plots labeledBAand C (see figure below). Each axis has linear
units.

The least conservative approach to criticalityeresented by plot ; which could possibly
result from recording source range count rates at time intervals after incremental fuel
loading steps as compared to the conditions repteddy the other plots.

A. A; shorter

B. A; longer

C. C; shorter

D. C; longer

ANSWER: C.

1.0 —

1/M ¢

1.0
Keff
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B1967 (P1265)

During an initial fuel load, the subcritical muligation factor increases from 1.0 to 4.0 as thst fi00
fuel assemblies are loaded. What g &fter the first 100 fuel assemblies are loaded?

A. 0.25
B. 0.5
C. 0.75
D. 1.0

ANSWER: C.

TOPIC: 292008

KNOWLEDGE: K1.05 [4.3/4.3]

QID: B3566

A reactor startup is in progress for a reactor ihat the middle of a fuel cycle. The reactoais
normal operating temperature and pressure. The st@am isolation valves are open and the main
turbine bypass (also called steam dump) valveslased. The reactor is near criticality.

Reactor period is stable at infinity when, suddealturbine bypass valve fails open and remairgkstu
open, dumping steam to the main condenser. Theigpemmediately ensures no control motion is
occurring and takes no further action. Assumeadhetor vessel water level remains stable, the
reactor does not scram, and no other protectiverecbccur.

As a result of the valve failure, reactor period witially become ; and reactor power
will stabilize the point of adding heat.

A. positive; below
B. positive; above
C. negative; below
D. negative; above

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B3665 (P3665)

Refer to the drawing of a 1/M plot with curves AddB (see figure below). Each axis has linear units
Curve A would result if each fuel assembly loadadrmdy the early stages of the refueling caused a
relatively fractional change in sousrege count rate compared to the later stages of the
refueling; curve B would result if each fuel assgmiontained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: D.

1.0 —

1/M

FUEL ASSEMBLIES LOADED
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B5733 (P5733)

During an initial fuel load, the subcritical mulligation factor increases from 1.0 to 8.0. Whahis
current value of Kq?

A. 0.125
B. 0.5

C. 0.75
D. 0.875

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.05 [4.3/4.3]
QID: B6033 (P6034)

Refer to the drawing of a 1/M plot with curves AddB (see figure below). Each axis has linear units
Curve A would result if each fuel assembly loadedrty the early stages of core refueling caused a
relatively fractional change in stablérse range count rate compared to the later stages
of the refueling; curve B would result if each fasksembly contained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: B.

1.0

1/M -

FUEL ASSEMBLIES LOADED
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1567 (P1667)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
0 180
5 200
10 225
15 257
20 300
25 360
30 450

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 40 units withdrawn
B. 50 units withdrawn
C. 60 units withdrawn
D. 70 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1767 (P1966)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
10 360
15 400
20 450
25 514
30 600
35 720
40 900

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 50 units withdrawn
B. 60 units withdrawn
C. 70 units withdrawn
D. 80 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B1866

A reactor has just achieved criticality during aae-free reactor startup. Instead of stabilizing
source range count rate at 1.0 X ¢s per the startup procedure, the operator imsehity allows
count rate to increase to 1.0 X*1ps.

Assuming reactor vessel coolant temperature argspre do not change, the critical rod height at 1.0
x 10* cps will be the critical rod height &tx 16 cps. (Neglect any effects of changes
in fission product poisons.)

A. different, but unpredictable compared to

B. less than

C. greater than

D. equal to

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.06 [4.2/4.2]
QID: B2767 (P1167)

The following data was obtained under stable cambstduring a reactor startup:

Control Rod Position Source Range
(units withdrawn) Count Rate (cps)
0 180
10 210
15 250
20 300
25 360
30 420

Assuming uniform differential rod worth, at whatpapximate control rod position will criticality
occur?

A. 35 to 45 units withdrawn
B. 46 to 55 units withdrawn
C. 56 to 65 units withdrawn
D. 66 to 75 units withdrawn

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B123 (P68)

With Kefr at 0.985, how much reactivity must be added toevaakeactor exactly critical?
A. 1.48 YAK/K
B. 1.50 %\K/K
C. 1.52 %K/K

D. 1.54 %\K/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B667

When a reactor is critical, reactivity is...
A. greater than 1.0 &K/K.

B. equal to 1.0 %K/K.

C less than 1.0 &K/K.

D. undefined.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.07 [3.9/3.9]
QID: B867 (P2267)

When a reactor is critical, reactivity is...
A. infinity.

B. undefined.

C. 0.0AK/K.

D. 1.0AK/K.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B269

During a reactor startup, a stable positive 304sdceactor period has been established and naefurth
reactivity additions are made. The reactor is...

A. exactly critical.
B. supercritical.
C. subcritical.

D. prompt critical.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B868

Which one of the following indicates that a readtas achieved criticality during a normal reactor
startup?

A. Constant positive period with no control rod roat
B. Increasing positive period with no control rodtion.
C. Constant positive period during control rod ditwal.

D. Increasing positive period during control rodhadirawal.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B1069

A reactor is critical just below the point of adgiheat (POAH) at a temperature of 160°F in the
middle of a fuel cycle. Which one of the followimgll result in reactor power increasing and
stabilizing at the POAH?

A. Reactor recirculation flow increases 10 percent.

B. Reactor coolant temperature increases 3°F.

C. A single control rod is inserted one notch.

D. Core xenon-135 concentration decreases.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B2668

A reactor is critical at 1.0 x 10percent power. Control rods are withdrawn foe&ahds and then
stopped, resulting in a stable reactor period aftpe@ 100 seconds.

If control rods had been inserted (instead of wikah) for 5 seconds with the reactor initially ioat
at 1.0 x 1@ percent power, the stable reactor period wouldhmen... (Assume equal absolute
values of reactivity are added in both cases.)

A. longer than negative 100 seconds, because rgamicer decreases are more limited by delayed
neutrons than power increases.

B. shorter than negative 100 seconds, becausergamier decreases are less limited by delayed
neutrons than power increases.

C. longer than negative 100 seconds, because rgamt@r decreases result in smaller delayed
neutron fractions than power increases.

D. shorter than negative 100 seconds, becausergamter decreases result in larger delayed
neutron fractions than power increases.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [3.3/3.4]
QID: B2966

A reactor startup is in progress. Control rod dittwal was stopped several minutes ago to assess
criticality. Which one of the following is a conmation of indications that together support a
declaration that the reactor has reached criticalit

A. Period is stable at positive 200 seconds; sowacge count rate is stable.

B. Period is stable at infinity; source range caate is stable.

C. Period is stable at positive 200 seconds; saamge count rate is slowly increasing.

D. Period is stable at infinity; source range caaté is slowly increasing.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B5334 (P5334)
Given:

» Reactors A and B are identical except that reaktoas an effective delayed neutron fraction of
0.0068 and reactor B has an effective delayed oedtaction of 0.0052.

* Reactor A has a stable period of 45 seconds audareB has a stable period of 42 seconds.

 Both reactors are initially operating at 1.0 x¥Jf&rcent power.

The reactor that is supercritical by the greatepamh of positive reactivity is reactor and
the first reactor to reach 1.0 x“1percent power will be reactor

A AA
B. A;B
C. B;A
D. B;B

ANSWER: B.

TOPIC: 292008

KNOWLEDGE: K1.08 [4.1/4.1]

QID: B5534 (P5535)

A reactor is currently operating in the source eanith a stable positive 90-second period. The cor
effective delayed neutron fractiofef) is 0.006. How much additional positive reactivg needed

to establish a stable positive 60-second period?

A. 0.026 YAK/K

B. 0.033 %AK/K

C. 0.067 9AK/K

D. 0.086 YAK/K

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B6434 (P6435)

A reactor is critical near the end of a fuel cywith power level stable at 1.0 x ®percent.  Which
one of the following is the smallest listed amoahpositive reactivity that is capable of increagsin
reactor power level to the point of adding heat?

A. 0.001 %AK/K

B. 0.003 %AK/K

C. 0.005 9AK/K

D. 0.007 %AK/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B6734 (P6734)

Reactors A and B are identical except that regktoas an effective delayed neutron fraction of @.00
and reactor B has an effective delayed neutronifraof 0.006. Both reactors are initially criticd
1.0 x 10° percent of rated thermal power when +0 AR is simultaneously added to both reactors.

Five minutes after the reactivity additions, reacto __ will be at the higher power level; and teac
will have the shorter period.

A AA
B. A;B
C. B;A
D. B;B

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.08 [4.1/4.1]
QID: B7688 (P7688)
Given:

» Reactors A and B are identical except that reaktoas an effective delayed neutron fraction of
0.0055 and reactor B has an effective delayed oedtaction of 0.0052.

» Reactor A has a stable period of 42 seconds audareB has a stable period of 45 seconds.

 Both reactors are initially operating at 1.0 x¥Jf&rcent power.

The reactor that is supercritical by the greatepamh of positive reactivity is reactor and
the first reactor to reach 1.0 x“1percent power will be reactor

A AA
B. A;B
C. B;A
D. B;B

ANSWER: A.

TOPIC: 292008

KNOWLEDGE: K1.10 [3.6/3.6]

QID: B468

A reactor is being started up from cold shutdownditions and currently has a stable positive
100-second reactor period in the intermediate rangesuming no operator action is taken that
affects reactivity, which one of the following deabes how reactor period will respond?

A. Remain constant until void production beginsha core.

B. Remain constant until saturation temperatureashed in the core.

C. Increase to infinity after heat production ie ttore exceeds ambient heat loss.

D. Decrease to zero as the fuel temperature iner@@ds negative reactivity to the core.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B669

A reactor is being started up with a stable posifi@0-second period, and power is entering the
intermediate range. Assuming no operator actidmn¢hvone of the following describes the future
response of reactor period? (Ignore any changgssion product poison reactivity.)

A. Prior to reaching the point of adding heat,ftied temperature increase will add negative redgtiv
and reactor period will approach infinity.

B. When heat production in the reactor exceeds emlieat losses, the temperature of the fuel and
moderator will increase, adding negative reactj\atyd reactor period will approach infinity.

C. The heat produced by the reactor when operdtittte intermediate range is insufficient to raise
the fuel or moderator temperatures, and reactoogheemains nearly constant throughout the
entire intermediate range.

D. When heat production in the reactor exceeds emlibsses, positive reactivity added by the fuel
temperature increase counteracts the negativavidaeidded by the moderator temperature
increase, and reactor period remains nearly coniteoughout the entire intermediate range.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B2168 (P1870)

A reactor startup is in progress following a oneathacshutdown. Upon reaching criticality, the
operator establishes a positive 80-second periddstaps control rod motion.

After an additional five minutes, reactor powerl\gi ; and reactor period will be
(Assume reactor power remains belevpdimt of adding heat.)

A. constant; constant

B. constant; increasing
C. increasing; constant
D. increasing; increasing

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.10 [3.6/3.6]
QID: B2671

A reactor is being started up under cold shutdoemdiions. The reactor has a stable positive
100-second period and power is entering the intdiae range. Assuming no operator action is
taken that affects reactivity, reactor period welinain constant until...

A. void production begins in the core, then reapinod will increase toward infinity.

B. core heat production exceeds ambient losses réeetor period will increase toward infinity.

C. xenon-135 production becomes significant, tleactor period will decrease toward zero.

D. fuel temperature begins to increase, then repetiood will decrease toward zero.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.11 [3.7/3.8]
QID: B568

After recording critical data during a cold reacstartup with main steam isolation valves open, the
operator withdraws the control rods to continuestagtup. Which one of the following pairs of
parameters will provide the first indications odching the point of adding heat?

A. Reactor pressure and reactor water level

B. Reactor power and reactor period

C. Reactor pressure and turbine load

D. Reactor water level and core flow rate

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.11 [3.7/3.8]
QID: B3934 (P3935)

After taking critical data during a reactor starttlpe operator establishes a stable 50-secondreact
period to increase power to the point of adding (R&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assufiie =
0.006.)

A. -0.01 YAK/K

B. -0.06 YA\K/K

C. -0.10 9K/K

D. -0.60 YAK/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B133

A reactor is critical well below the point of addiheat when a small amount_of positive reactisty i
added to the core. If the same amount of negatizetivity is added to the core approximately one
minute later, reactor power will stabilize at...

A. the initial power level.

B. somewhat higher than the initial power level.

C. somewhat lower than the initial power level.

D. the subcritical multiplication equilibrium level

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2467

Criticality has just been achieved during a reastartup at 160°F. The main steam isolation valves
are closedi(e., no steam flow from reactor). The operator widlvas control rods as necessary to
establish a stable positive 60-second reactor ¢gheribo additional operator actions are taken.

How will reactor power and reactor period respoftérahe control rod withdrawal is completed?
(Assume a negative moderator temperature coeffigien

A. Reactor power will increase and stabilize atRI@AH; reactor period will remain nearly constant
until the POAH is reached and then stabilize anhityf.

B. Reactor power will increase and stabilize atRI@AH; reactor period will decrease slowly until
the POAH is reached and then stabilize at infinity.

C. Reactor power will increase and stabilize alibeePOAH; reactor period will remain nearly
constant until the POAH is reached and then stabdt infinity.

D. Reactor power will increase and stabilize abimnePOAH; reactor period will decrease slowly
until the POAH is reached and then stabilize anhityf.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B1467

A reactor is critical at the point of adding heROAH) when a small amount of negative reactivity is
added to the core. If the same amount of positeaetivity is added to the core approximately 5
minutes later, reactor power will...

A. stabilize at the equilibrium shutdown neutrovndie

B. stabilize at a level lower than the POAH.

C. continue to decrease on a negative 80-secomatper

D. stabilize at the POAH.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2268

A reactor startup is in progress and criticalitg st been achieved. After recording critical rod
heights, the operator withdraws control rods fos&0onds to establish a stable positive 30-second
reactor period. One minute later (well beforen point of adding heat) the operator inserts dimess
control rods for 25 seconds. (Assume the contiwithdrawal and insertion rates are the same.)
During the rod insertion, the reactor period wékcbme...

A. negative during the entire period of control rodertion.

B. negative shortly after the control rods paseugh the critical rod height.

C. negative just as the control rods pass thronglttitical rod height.

D. negative shortly before the control rods passuph the critical rod height.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2568 (P2568)

A reactor was operating at 1.0 x3percent power with a positive 60-second reactdodavhen an
amount of negative reactivity was inserted thaseduweactor power to decrease with a negative
40-second reactor period.

If an equal amount of positive reactivity is addeshinutes later, reactor power will...

A. increase and stabilize at the point of addingthe

B. increase and stabilize at 1.0 x31@ercent power.

C. continue to decrease with a negative 40-secenddguntil an equilibrium shutdown neutron level
is reached.

D. continue to decrease with an unknown period antiequilibrium shutdown neutron level is
reached.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B2969

A reactor startup is in progress and criticalitg hast been achieved. After recording the critroal
heights, the operator withdraws a control rod fdisBconds to establish a stable positive 60-second
reactor period. One minute later (well before heag the point of adding heat), the operator irssert
the same control rod for 25 seconds. (Assumedh&a rod withdrawal and insertion rates are the
same.)

During the insertion, when will the reactor perlmetome negative?

A. Immediately when the control rod insertion igiated.

B. After the control rod passes through the critrod height.

C. Just as the control rod passes through thealritod height.

D. Prior to the control rod passing through théaal rod height.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B3668

With a reactor initially critical in the source @& a short control rod withdrawal is performed to
establish the desired reactor period. Assumerdaator power remains well below the point of
adding heat.

Immediately after the control rod withdrawal isggted, the reactor period will initially lengthendan
then...

A. stabilize at a positive value.
B. turn and slowly shorten.

C. stabilize at infinity.

D. continue to slowly lengthen.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B4034

With a reactor initially critical in the source g a constant rate addition of positive reactivity

commences and lasts for 120 seconds. Assumeetiabr power remains below the point of adding

heat for the entire 120-second time interval.

During the 120-second time interval, reactor penadinitially shorten and then continue to sharte

at a/an rate; and reactor power wiihilhy increase and then continue to increaseaat a/
rate.

A. decreasing; increasing

B. decreasing; decreasing

C. increasing; increasing

D. increasing; decreasing

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B271

Upon reaching criticality during a reactor starttipg operator establishes a positive reactor period
Upon reaching the point of adding heat, the pendidbecome due to the

reactivity feedback from the moderator and fuelgenatures.

A. shorter; negative

B. shorter; positive

C. longer; negative

D. longer; positive

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.12 [3.6/3.7]
QID: B5833 (P5834)

Refer to the drawing that shows a graph of fissate versus time (see figure below). Both axeghav
linear scales.

Which one of the following events, initiated atétends, would cause the reactor response shown on
the graph?

A. A step addition of positive reactivity to a réacthat is initially subcritical in the source geand
remains subcritical for the duration of the 120es&tinterval shown.

B. A step addition of positive reactivity to a reacthat is initially critical in the source rangad
remains below the point of adding heat for the toneof the 120-second interval shown.

C. A step addition of positive reactivity to a readhat is initially critical in the power ranga
remains in the power range for the duration ofltk@-second interval shown.

D. A constant rate of positive reactivity additimna reactor that is initially critical in the poi@ange
and remains in the power range for the duratiotm@fL20-second interval shown.

ANSWER: B.

FISSION
RATE

0 TIME 120
(SEC)
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TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B670 (P670)

After taking critical data during a reactor starttipe operator establishes a positive 26-secoradaea
period to increase power to the point of adding (R&AH). Which one of the following is the
approximate amount of reactivity needed to stabitezactor power at the POAH? (Assume tBuat
=0.00579.)

A. -0.16 YAK/K

B. -0.19 %\K/K

C. -0.23 MK/K

D. -0.29 %A\K/K

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B968

After taking critical data during a reactor starttipe operator establishes a positive 26-secoraddaea
period to increase power to the point of adding (R&AH). How much negative reactivity must be
added to stabilize power at the POAH? (AssUtee= 0.00579.)

A. 0.10 %AK/K

B. 0.16 %\K/K

C. 1.0 %K/K

D. 1.6 Y%\K/K

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B1667

After taking critical data during a reactor starttige operator establishes a 38-second reactadoeri
increase power to the point of adding heat (POAMYhich one of the following is the approximate
negative reactivity required to stop the powerease at the POAH? (Assume titag¢ = 0.00579.)
A. 0.01 ¥AK/K

B. 0.12 %\K/K

C. 0.16 YAK/K

D. 0.21 %AK/K

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B1769

After taking critical data during a reactor startthe operator establishes a positive 31-secoradaea
period to increase power to the point of adding (B&®AH). Which one of the following is the
approximate amount of reactivity needed to stabitiswer at the POAH? (Assunfier = 0.00579.)
A. -0.14 YAK/K

B. -0.16 Y%\K/K

C. -1.4 %K/K

D. -1.6 YAK/K

ANSWER: A.
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KNOWLEDGE: K1.13 [3.8/3.9]
QID: B2369 (P2370)

After taking critical data during a reactor starttipe operator establishes a positive 48-secoradaea
period to increase reactor power to the point afiregiheat (POAH). Which one of the following is
the approximate amount of reactivity needed toiltalpower at the POAH? (Assunfls =
0.00579.)

A. +0.10 9%\K/K

B. +0.12 %AK/K

C. -0.10 "K/K

D. -0.12 %AK/K

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.13 [3.8/3.9]
QID: B3068 (P3068)

After taking critical data during a reactor startthe operator establishes a positive 34-secoradaea
period to increase power to the point of adding (B&®AH). Which one of the following is the
approximate amount of reactivity needed to staditezactor power at the POAH? (Assufh@ =
0.0066.)

A. -0.10 Y%\K/K

B. -0.12 9%\K/K

C. -0.15 %MK/K

D. -0.28 Y\K/K

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B769

During a reactor heatup, if a center control rodaghed outward with no subsequent operator action
the heatup rate will...

A. increase initially, then gradually decrease.
B. decrease initially, then gradually increase.
C. increase and stabilize at a new higher value.

D. decrease and stabilize at a new lower value.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B1071

A reactor heatup from 180°F to 500°F is in progre3® maintain a constant heatup rate as reactor
temperature increases, reactor power will have to..

A. increase, due to increasing density of water.

B. decrease, due to decreasing specific heat @frwat

C. increase, due to increasing heat losses to ainbie

D. decrease, due to decreasing heat of vaporizatiomter.

ANSWER: C.
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KNOWLEDGE: K1.14 [3.5/3.5]
QID: B1468

A nuclear power plant is undergoing a startup h#hreactor coolant initially saturated at 508°F.
The main steam isolation valves are closed andaeagticality has been achieved. The reactor
currently has a stable positive 100-second reganod with reactor power well below the point of
adding heat (POAH).

Which one of the following will occur first whenaetor power reaches the POAH?

A. Reactor period will shorten.

B. Reactor pressure will increase.

C. Reactor coolant temperature will decrease.

D. Intermediate range power level will decrease.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.14 [3.5/3.5]
QID: B6335

A nuclear power plant is undergoing a startup whianreactor water initially saturated at 508°F. e Th
main steam isolation valves are closed and readtirality has been achieved. The reactor
currently has a stable positive 100-second reg&nod with reactor power well below the point of
adding heat (POAH).

Which one of the following will occur first whenaetor power reaches the POAH?

A. Reactor power will decrease.

B. Reactor period will lengthen.

C. Reactor pressure will increase.

D. Reactor water temperature will increase.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B469

A reactor is initially stable at the point of addiheat (POAH) with a reactor coolant temperature of
160°F. Control rods are withdrawn a few notchesaise reactor power and establish a heatup rate.
Assume no core voiding occurs unless otherwisedtat

If no further control rod movement occurs, reagower will initially increase and then...

A. remain stable until voiding begins to occur.

B. continue to increase until the control rodsraraserted.

C. decrease and stabilize at a subcritical povwel.le

D. decrease and stabilize at the POAH.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B1966

A reactor startup is in progress at the beginningpee life. Reactor power is 5 x $@ercent and
increasing slowly with a stable period of 87 se@nd\ssuming no operator action, no reactor scram,
and no steam release, what will reactor power tez 40 minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Above the POAH but less than 49 percent.

D. Approximately 50 percent.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B2569

A reactor is at 1.0 x I®percent power with a stable period of positiveséfonds at the beginning of
a fuel cycle. Assuming no operator action, no t@agcram, and no steam release, what will reactor
power be after 10 minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Approximately 22 percent.

D. Greater than 100 percent.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B3051 (P3050)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdrol rod malfunction causes an inadvertent rod
withdrawal that results in adding 0.3A%/K reactivity.

Given:

All control rod motion has been stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.04/2/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate power level increase reguio offset the reactivity added by the inadverten
control rod withdrawal? (Ignore any reactivityeafts from changes in fission product poisons.)

A. 3.0 percent
B. 5.0 percent
C. 6.7 percent
D. 7.5 percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B4325 (P4327)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdarol rod malfunction causes an inadvertent rod
withdrawal that results in adding 0.2A%/K reactivity.

Given:

All control rod motion has been stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.04/2/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate reactor power level in@aasgjuired to offset the reactivity added by the
inadvertent control rod withdrawal? (Ignore angatévity effects from changes in fission product
poisons.)

A. 3.3 percent

B. 5.0 percent

C. 6.7 percent

D. 7.5 percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.15 [3.7/3.7]
QID: B6736 (P6727)

A reactor startup is in progress with the reactoraamal operating temperature and pressure. With
reactor power stable at the point of adding heagrdarol rod malfunction causes a short rod
withdrawal that increases reactivity by 0.1AR4K.

Given:

All control rod motion has stopped.

No automatic system or operator actions occurhdihthe power increase.
Power coefficient equals -0.028M&/K/percent.

The effective delayed neutron fraction equals 0.006

What is the approximate power level increase reguio offset the reactivity added by the contral ro
withdrawal? (Ignore any reactivity effects fromadiges in fission product poisons.)

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

D. 50 percent

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.16 [3.6/3.7]
QID: B870

During a reactor heatup, reactor pressure wasaserefrom 5 psig to 50 psig in a 2-hour period.
What was the average heatup rate?

A. 35°F/hr
B. 60°F/hr
C. 70°F/hr
D. 120°F/hr

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.16 [3.6/3.7]
QID: B1972

A reactor is critical and a reactor coolant heasup progress with coolant temperature currently a
140°F. If the point of adding heat is initiallylQpercent reactor power, and reactor power is held
constant at 1.0 percent during the heatup, whiehadthe following describes the coolant heatup rat
(HUR) from 140°F to 200°F?

A. HUR will initially decrease and then increase.

B. HUR will slowly decrease during the entire pekrio

C. HUR will slowly increase during the entire pe&fio

D. HUR will remain the same during the entire pério

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1270

Which one of the following will add the most pogéireactivity during a power decrease from 100
percent to 65 percent over a one hour period? ufsshe power change is performed only by
changing core recirculation flow rate.)

A. Fuel temperature change

B. Moderator temperature change

C. Fission product poison change

D. Core void fraction change

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1371 (P1470)

With a reactor on a constant period, which onéieffollowing power changes requires the longest
time to occur?

A. 1.0 x 10° percent to 4.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent

D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B1570 (P1567)

With a reactor on a constant period, which onéeffollowing power changes requires the least
amount of time to occur?

A. 1.0 x 10° percent to 6.0 x I®percent
B. 1.0 x 10’ percent to 2.0 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent
D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B1671 (P1672)

A refueling outage has just been completed, dusinigh one-third of the core was replaced with new
fuel assemblies. A reactor startup has been paddito begin the sixth fuel cycle, and reactor powe
is being increased to 100 percent.

Which one of the following pairs of reactor fuelgl\wrovide the greatest contribution to core heat
production when the reactor reaches 100 percenggow

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

D. U-235 and Pu-241

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B1765

Which one of the following lists the method(s) use@dd positive reactivity during a normal power
increase from 10 percent to 100 percent?

A. Control rod withdrawal only.

B. Recirculation pump flow increase only.

C. Control rod withdrawal and recirculation pumgalincrease.
D. Recirculation pump flow increase and steamirtg acrease.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2070 (P2071)

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

A. 3 percentto 5 percent
B. 5 percent to 15 percent
C. 15 percent to 30 percent

D. 30 percent to 60 percent

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2072 (P2069)

With a reactor on a constant period, which onéeffollowing power changes requires the longest
amount of time to occur?

A. 3.0 x 10° percent to 5.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 1.5 x 10 percent to 3.0 x I0percent
D. 3.0 x 10’ percent to 6.0 x I0percent

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2166

A reactor is operating at 80 percent power neaetiteof a fuel cycle. Which one of the following
lists the typical method(s) used to increase pdwéO0 percent?

A. Withdrawal of deep control rods and increasiegnculation flow rate.
B. Withdrawal of deep control rods only.
C. Withdrawal of shallow control rods and incregsiacirculation flow rate.

D. Withdrawal of shallow control rods only.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B2270

With a reactor on a constant period, which onéeffollowing power changes requires the shortest
time to occur?

A. 1.0 x 10° percent to 4.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 2.0 x 10 percent to 3.5 x I0percent
D. 4.0 x 10’ percent to 6.0 x I0percent

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2470 (P2851)

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

A. 3 percentto 10 percent
B. 10 percent to 25 percent
C. 25 percent to 60 percent

D. 60 percent to 100 percent

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2669 (P2169)

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

A. 2 percent to 5 percent

B. 5 percent to 15 percent
C. 15 percent to 30 percent
D. 30 percent to 50 percent

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B2770 (P2770)

With a reactor on a constant period, which onéeffbllowing power changes requires the least
amount of time to occur?

A. 3.0 x 10° percent to 5.0 x I®percent
B. 5.0 x 1 percent to 1.5 x I0percent
C. 1.5 x 10 percent to 3.0 x I0percent

D. 3.0 x 10’ percent to 6.0 x I0percent

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.9]
QID: B3769 (P3753)

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

A. 3 percent to 10 percent

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

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.18 [3.8/3.8]
QID: B5034 (P2953)

Ignoring the effects of changes in fission procdaasons, which one of the following reactor power
changes requires the greatest amount of positaaiviy addition?

A. 3 percentto 10 percent
B. 10 percent to 25 percent
C. 25 percent to 65 percent

D. 65 percent to 100 percent

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B69

With a nuclear power plant operating at steadyestatpercent power, for which one of the following
events will the Doppler coefficient act first toastge the reactivity of the core?

A. A control rod drop.

B. The loss of one feedwater heater (extractioanstesolated).
C. Tripping of the main turbine.

D. A safety relief valve opening.

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B367

Reactor power was increased from 20 percent teeBfept in one hour using only control rod
withdrawal. Which one of the following describég response of void fraction during the power
increase?

A. Void fraction initially decreases, then increaback to the original value.

B. Void fraction initially increases, then decreaback to the original value.

C. Void fraction decreases and stabilizes belowotigenal value.

D. Void fraction increases and stabilizes aboveotinginal value.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B1169

Which one of the following describes the core Vioégttion response that accompanies a reactor power
increase from 20 percent to 30 percent using ooyrol rod withdrawal?

A. Decreases and stabilizes at a lower void fractio

B. Increases and stabilizes at a higher void foacti

C. Initially decreases, then increases and stakilat the initial void fraction.
D. Initially increases, then decreases and st&sila the initial void fraction.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B1368

A reactor is operating at 90 percent power lateoire life. When an operator withdraws a shallow
control rod two notches, a power decrease occitsis power decrease can be attributed to
differential rod worth being and bundle void content.

A. high; decreased
B. high; increased
C. low; increased

D. low; decreased

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2354

A reactor is initially operating at steady-statep2@cent power when power is increased to 40 percen
In comparison to the operating conditions at 2@@etr power, when the plant stabilizes at 40 percent
power, reactor vessel pressure will be and reactor vessel water temperature will be

A. the same; the same

B. the same; higher

C. higher; the same

D. higher; higher

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2670

A reactor was operating with the following init@nditions:

Power level = 100 percent
Control rod density = 60 percent

After a power decrease, current reactor conditeoesas follows:

Power level = 80 percent
Control rod density = 62 percent

All parameters attained steady-state values befodeafter the power change.
Given the following:
Total control rod

reactivity change
Power coefficient

-2.2 x T0%AK/K
-1.5 x 10 %AK/K/% power

How much reactivity was added by changes in careadation flow rate during the load decrease?
(Assume fission product poison reactivity doesaiange.)

A. 0.0 %AK/K

B. -5.2x 10" %AK/K
C. -2.0x 100 %AK/K
D. -8.0x 10 %AK/K

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.19 [3.1/3.2]
QID: B2970

Which one of the following increases in void fractiwould produce the greatest amount of negative
reactivity?

A. From 5 percent to 10 percent near the beginafrayfuel cycle.
B. From 5 percent to 10 percent near the end oékdycle.
C. From 40 percent to 45 percent near the beginoiiagfuel cycle.

D. From 40 percent to 45 percent near the endiuélecycle.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.20 [3.3/3.4]
QID: B70

With a nuclear power plant initially operating s¢ady-state 100 percent power and 100 percent core
flow rate, reactor power is reduced to 90 percgnmhberting control rods. (Assume that recircaati
pump speed and valve positions_do not change.)

What is the effect of the power reduction on céoevfrate?

A. Core flow rate will increase, due to a decraasecirculation ratio.

B. Core flow rate will increase, due to a decraadevo-phase flow resistance.

C. Core flow rate will decrease, due to an increasecirculation ratio.

D. Core flow rate will decrease, due to an incraagw/o-phase flow resistance.

ANSWER: B.
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TOPIC: 292008
KNOWLEDGE: K1.20 [3.3/3.4]
QID: B1469

Which one of the following parameter changes wittur if reactor power is increased from 70 percent
to 90 percent by changing recirculation flow?

A. Core void fraction increases.
B. Feedwater temperature decreases.
C. Reactor vessel outlet steam pressure increases.

D. Condensate depression in the main condenseehanereases.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B270

A nuclear power plant has been operating at stetatg- 100 percent power for several months.
Following a normal reactor shutdown, the rate okadecay heat production will depend on the...

A. rate of reactor power decrease from 100 pericetite point of adding heat.
B. pressure being maintained in the reactor presgessel (RPV).

C. pre-shutdown power level and the time elapsaecesshutdown.

D. recirculation flow rate and the water level lgemaintained in the RPV.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B1372 (P1272)

Following a reactor shutdown from three monthspdération at 100 percent power, the core decay
heat production rate will depend on the...

A. amount of fuel that has been depleted.
B. decay rate of the fission product poisons.
C. time elapsed sinceeKdecreased below 1.0.

D. decay rate of the photoneutron source.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B3169

A nuclear power plant is initially operating atadg-state 60 percent power in the middle of a fuel
cycle when a turbine control system malfunctiorsekthe turbine steam inlet valves an additional 5
percent. Which one of the following describesithigal reactor power change and the cause for the
power change?

A. Decrease, because the rate of neutron absoriptibie moderator initially increases.

B. Decrease, because the rate of neutron absoitidr238 resonance energies initially increases.
C. Increase, because the rate of neutron absorptitve moderator initially decreases.

D. Increase, because the rate of neutron absoratioh238 resonance energies initially decreases.

ANSWER: D.
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TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B4036

A nuclear power plant is operating at 60 percemtgran the middle of a fuel cycle when a turbine
control system malfunction opens the turbine stedet valves an additional 5 percent. Which one
of the following describes the initial reactor pawlange and the cause for the power change?

A. Decrease, because the rate of neutron absoriptitie moderator initially increases.

B. Decrease, because the rate of neutron absomitidr238 resonance energies initially increases.

C. Increase, because the rate of neutron absorptitve moderator initially decreases.

D. Increase, because the rate of neutron absoratioh238 resonance energies initially decreases.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.21 [2.9/3.0]
QID: B4735

A nuclear power plant is initially operating atadg-state 60 percent power when a main steamline
break occurs that releases a constant 5 perceateaf main steam flow. The plant stabilizes as
follows:

» No operator or automatic protective actions occur.
» Automatic pressure control returns reactor pressuits initial value.
» Feedwater injection temperature remains the same.

Compared to the initial operating conditions, catmeactor power is approximately ; and
current turbine power is approximately

A. the same; 5 percent lower

B. the same; the same

C. 5 percent higher; 5 percent lower
D. 5 percent higher; the same

ANSWER: A.
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TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B570

A nuclear power plant is initially operating atadg-state 50 percent power when a steam line break
occurs that releases a constant 5 percent of s&ead flow.

» No operator or protective actions occur.
» Automatic pressure control returns reactor pressuits initial value.
» Feedwater injection temperature remains the same.

In response to the steam line break, reactor pawker.

A. decrease and stabilize at a lower power level.

B. increase and stabilize at a higher power level.

C. decrease at first, then increase and stabiéae the initial power level.

D. increase at first, then decrease and stabibze the initial power level.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B971

A nuclear power plant is operating at steady-s8atpercent power when a failure of the turbine
control system positions the turbine control valieadmit 10 percent more steam flow to the main
turbine. No operator actions are taken and nceptive system actuations occur. The turbine
control valves remain in the failed position.

In response to the above, reactor power will...

A. increase until power level matches the new stdamand.

B. increase continuously and exceed reactor pioteset points.

C. decrease and stabilize at a lower power lev@l@lhe point of adding heat.

D. decrease and stabilize at a critical power lbeédw the point of adding heat.

ANSWER: C.
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TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B1670

A nuclear power plant is operating normally at 8dgent of rated power when a main steamline break
occurs that continuously releases 5 percent ofl rsteam flow. Assume no operator or protective
actions occur, automatic pressure control retugastor pressure to its initial value, and feedwater
injection temperature remains the same.

How will turbine power respond to the main steamlmeak?

A. Decrease and stabilize at a lower power level.

B. Increase and stabilize at a higher power level.

C. Initially decrease, then increase and stabdizthe previous power level.

D. Initially increase, then decrease and stabdizihe previous power level.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.22 [3.5/3.6]
QID: B2371

A nuclear power plant is operating at steady-Q8atpercent power. If a turbine control system
malfunction opens the turbine steam inlet valveadttitional 5 percent, reactor power will initially

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator temperature coefficients.
C. decrease, due to negative reactivity additiomfthe void coefficient only.
D. decrease, due to negative reactivity additiomfthe void and moderator temperature coefficients.

ANSWER: C.
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KNOWLEDGE: K1.22 [3.5/3.6]
QID: B2571

A nuclear power plant is operating at steady-$i@tpercent power. If a steam break occurs that
releases 5 percent of rated steam flow, reactoepaml initially...

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator temperature coefficients.
C. decrease, due to negative reactivity additiomfthe void coefficient only.

D. decrease, due to negative reactivity additiomfthe void and moderator temperature coefficients.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.23 [2.6/3.1]
QID: B368

Which one of the following is the purpose of a sefjuence exchange?
A. Ensures proper rod coupling.

B. Prevents rod shadowing.

C. Promotes even fuel burnout.

D. Minimizes water hole peaking.

ANSWER: C.
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KNOWLEDGE: K1.23 [2.6/3.1]
QID: B2572

During continuous reactor power operation, rod saqga exchanges are performed periodically to...
A. ensure some control rods remain inserted as ceeypol rods until late in the fuel cycle.

B. allow the local power range monitoring nucleatruments to be asymmetrically installed in the
core.

C. increase the rod worth of control rods thatrearly fully withdrawn.

D. prevent the development of individual contralsavith very high reactivity worths.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B72 (P71)

Shortly after a reactor scram, reactor power irtd&&.0 x 16 percent when a stable negative reactor
period is attained. Approximately how much additibtime is required for reactor power to decrease
to 5.0 x 1 percent?

A. 90 seconds

B. 180 seconds

C. 270 seconds

D. 360 seconds

ANSWER: B.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B771 (P770)

Which one of the following determines the valughef stable negative reactor period observed shortly
after a reactor scram?

A. The shortest-lived delayed neutron precursors.
B. The longest-lived delayed neutron precursors.
C. The shutdown margin just prior to the scram.

D. The worth of the inserted control rods.

ANSWER: B.

TOPIC: 292008

KNOWLEDGE: K1.25 [2.8/2.9]

QID: B1369 (P1965)

Shortly after a reactor scram, reactor power irtd£d.0 x 13 percent when a stable negative period
is attained. Reactor power will decrease to 110 percent in approximately seconds.
A. 380

B. 280

C. 180

D. 80

ANSWER: C.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B1770 (P2171)

Following a reactor scram, reactor power indic@tdspercent when the typical stable post-scram
reactor period is observed. Approximately how madtitional time is required for reactor power to
decrease to 0.05 percent?

A. 24 seconds

B. 55 seconds

C. 173 seconds

D. 240 seconds

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B2071

A nuclear power plant is operating at 100 percemtgy near the end of core life when a single main
steam isolation valve suddenly closes. Priori@agtor scram, reactor power will initially...

A. increase, due to positive reactivity additioonfr the void coefficient only.
B. increase, due to positive reactivity additioonfrthe void and moderator coefficients.
C. decrease, due to negative reactivity additiomfthe Doppler coefficient only.

D. decrease, due to negative reactivity additiomfthe Doppler and moderator temperature
coefficients.

ANSWER: A.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B2769 (P2768)

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. céyitrol rods fully insert, except for one reactor B
control rod that remains fully withdrawn.

Which reactor, if any, will have the longer reagberiod five minutes after the scram, and why?

A. Reactor A, due to the greater shutdown reagtivit

B. Reactor B, due to the smaller shutdown reagtivit

C. Both reactors will have the same reactor pdmechuse both reactors will be stable at a power
level low in the source range.

D. Both reactors will have the same reactor pebiecause only the longest-lived delayed neutron
precursors will be releasing fission neutrons.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3271 (P3271)

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. re&ittor A control rods fully insert. One reactor B
control rod sticks fully withdrawn, but all othetdly insert.

When compared to reactor B at five minutes aftersttram, the fission rate in reactor A will be
; and the reactor period in reactor Alveil

A. the same; shorter
B. the same; the same
C. smaller; shorter

D. smaller; the same

ANSWER: D.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3472

A reactor is critical just below the point of adgiheat when an inadvertent reactor scram occur$. A
control rods fully insert except for one rod, whigmains fully withdrawn. Five minutes after the
reactor scram, with reactor period stable at agprately -80 seconds, the remaining withdrawn
control rod suddenly and rapidly fully inserts.

Which one of the following describes the reactespnse to the insertion of the last control rod?
A. The negative period will remain stable at apjmately -80 seconds.

B. The negative period will immediately become $tigrand then stabilize at a value significantly
shorter than -80 seconds.

C. The negative period will immediately become sdprand then lengthen and stabilize at
approximately -80 seconds.

D. The negative period will immediately become lengnd then shorten and stabilize at
approximately -80 seconds.

ANSWER: C.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B3771

A nuclear power plant has been operating at 10€ep¢ipower for two months when a reactor scram
occurs. Five minutes after the scram, with alttcamods still fully inserted, a count rate of 6(cps
is indicated on the source range nuclear instrugneith a reactor period of negative 80 seconds.

The majority of the source range detector outpatirsently being caused by detector interactions
with...

A. intrinsic source neutrons.

B. fission gammas from previous power operation.

C. fission neutrons from subcritical multiplication

D. delayed fission neutrons from previous powerragen.

ANSWER: D.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B4736

Reactors A and B are identical and have operat&é@®&percent power for six months when a reactor
scram occurs simultaneously on both reactors. re&ittor A control rods fully insert.  One reactor B
control rod remains fully withdrawn, but all othddly insert.

When compared to reactor A at 10 minutes aftestham, the fission rate in reactor B will be
; and the reactor period in reactor Bhil

A. higher; longer
B. higher; the same
C. the same; longer

D. the same; the same

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7036

A nuclear power plant is operating at steady-st@t percent power when a reactor scram occurs.

As a result of the scram, the core neutron flux wvitially decrease on a period that is much
than -80 seconds; and the period wilbime approximately -80 seconds about
minutes after the scram.

A. longer; 3

B. longer; 30

C. shorter; 3

D. shorter; 30

ANSWER: C.
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7618 (P7618)

Refer to the graph of neutron flux versus time (gpae below) for a nuclear power plant react@tth
experienced a reactor scram from extended full p@peration at time = 0 seconds. The neutron
flux axis has a logarithmic scale while the timéséhas a linear scale.

Which section(s) of the curve has/have a slopeishatimarily determined by the production rate of
delayed neutrons?

A. Bonly
B. BandC
C. Conly
D. Cand D

ANSWER: B.

NEUTRON
FLUX

0 TIME
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7658 (P7658)

Refer to the graph of neutron flux versus time (ggp&e below) for a nuclear power plant that
experienced a reactor trip from extended full poogzration at time = 0 seconds. The neutron flux
axis has a logarithmic scale while the time axis &éinear scale.

In which section of the curve does the productaie of source neutrons primarily determine theeslop
of the curve?

A A
B. B
C. C
D. D

ANSWER: D.

NEUTRON
FLUX

0 TIME
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KNOWLEDGE: K1.25 [2.8/2.9]
QID: B7708 (P7708)

A reactor was operating for several months at X8ent power when a reactor scram occurred.
Which one of the following is primarily responsilitea the reactor period value 2 minutes after the
scram?

A. The Kest In the core.
B. The rate of source neutron production in thecor
C. The effective delayed neutron fraction in theeco

D. The decay rates of the delayed neutron precgiradhe core.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.26 [3.4/3.7]
QID: B471

A nuclear power plant was operating at steady-di@@epercent power when one recirculation pump
tripped. Reactor power decreased and stabilizadaater power level. Which one of the following
reactivity coefficients caused the initial decremseeactor power?

A. Void coefficient

B. Pressure coefficient

C. Moderator temperature coefficient

D. Fuel temperature (Doppler) coefficient

ANSWER: A.
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KNOWLEDGE: K1.26 [3.4/3.7]
QID: B672
A nuclear power plant is operating at steady-st@tpercent of rated power when one recirculation
pump trips. Reactor power will initially because of the effects of the
coefficient.

A. decrease; void
B. increase; moderator temperature
C. decrease; moderator temperature

D. increase; void

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B126

A reactor is critical in the source range whenlly fwithdrawn control rod fully inserts into the i@
If no operator or automatic actions occur, how wi# source range count rate respond?

A. Decrease to zero.

B. Decrease to the count rate produced by the smeuatron flux.

C. Decrease to a count rate greater than that peadoy the source neutron flux.

D. Decrease initially and then slowly increase stadbilize at the critical count rate.

ANSWER: C.
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KNOWLEDGE: K1.27 [3.4/3.5]
QID: B1472

A nuclear power plant is initially operating atastg-state 100 percent power when a control rog full
inserts into the core. Assume the reactor doesaerain. With no operator action, reactor power
will initially decrease and then...

A. return to 100 percent with the void boundary éown the core.

B. stabilize at a lower power level with the voiouimdary lower in the core.

C. return to 100 percent with the void boundaryhkigin the core.

D. stabilize at a lower power level with the voundary higher in the core.

ANSWER: D.

TOPIC: 292008
KNOWLEDGE: K1.27 [3.4/3.5]
QID: B1969 (P672)

A reactor is critical below the point of adding heden a fully withdrawn control rod fully inselitgo
the core. Assuming no operator or automatic astioare neutron flux will slowly decrease to...

A. zero.

B. an equilibrium value less than the source neufitox.

C. an equilibrium value greater than the sourcdroaulux.

D. aslightly lower value, then slowly return teetimitial value.

ANSWER: C.
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KNOWLEDGE: K1.27 [3.4/3.5]
QID: B7336

A nuclear reactor initially has ael{of 0.999 and a stable source range count ratentr@aoods are
inserted until k¢ decreases to 0.998, resulting in a negative repetaod. After the control rod
insertion stops, reactor period will...

A. gradually lengthen until the neutron populatieaches equilibrium, then stabilize at infinity.

B. gradually lengthen until the neutron populatieaches equilibrium, then stabilize at an unknown
negative value.

C. quickly stabilize at approximately negative &ands until the neutron population approaches
equilibrium, then gradually lengthen and stabibzenfinity.

D. quickly stabilize at an unknown negative valmgilithe neutron population approaches
equilibrium, then gradually lengthen and stabiizen unknown negative value.

ANSWER: A.

TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B131 (P2672)

Which one of the following approximates the fissmpmoduct decay heat produced in a reactor at one
second and one hour following a reactor scram fimrg-term operation at 100 percent power?

One Second _ One Hour

A. 15 percent 1 percent
B. 7 percent 1 percent
C. 1 percent 0.1 percent
D. 0.5 percent 0.1 percent

ANSWER: B.
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KNOWLEDGE: K1.30 [3.2/3.5]
QID: B372 (P370)

After one month of operation at 100 percent powes fraction of rated thermal power being produced
from the decay of fission products in an operatg®gtor is...

A. greater than 10 percent.
B. greater than 5 percent, but less than 10 percent
C. greater than 1 percent, but less than 5 percent.

D. less than 1 percent.

ANSWER: B.

TOPIC: 292008
KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2272 (P572)

A nuclear power plant has been operating at 10€epeipower for several weeks when a reactor
scram occurs. How much time will be required forecdecay heat production to decrease to one
percent power following the scram?

A. 1to 8 seconds

B. 1to 8 minutes

C. 1to 8 hours

D. 1to 8 days

ANSWER: C.
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KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2872 (P2872)

A reactor has been shut down for several weeks w&hess of all AC power results in a loss of forced
coolant flow through the reactor vessel (RV).

Given the following information:

Reactor rated thermal power = 2,800 MWt

Decay heat rate =0.2 percent rated thermal power
RV ambient heat loss rate  =2.4 MWt

RV coolant specific heat  =1.1 Btu/lom-°F

RV coolant inventory = 325,000 Ibm

What will the average reactor vessel heatup ragubieg the 20 minutes immediately after forced
decay heat removal flow is lost? Assume that antpient losses are removing heat from the reactor
vessel?

A. Less than 25°F/hour

B. 26 to 50°F/hour

C. 51to 75°F/hour

D. More than 76°F/hour

ANSWER: B.
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KNOWLEDGE: K1.30 [3.2/3.5]
QID: B2972 (P2972)

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: 292008

KNOWLEDGE: K1.30 [3.2/3.5]
QID: B4336 (P4336)

A nuclear power plant has been operating at 10€epé¢ipower for six months when a reactor scram
occurs. Which one of the following describes therse(s) of core heat generation 30 minutes after
the reactor scram?

A. Fission product decay is the only significantis@ 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 heatrgéna.

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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