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g 5 - K1.03

B 5Lt P254 (B2254)

A nuclear reactor is exactly critical below the point of adding heat (POAH) during a reactor
startup at the end of core life. Control rods are withdrawn for 20 seconds to establish a 0.5
dpm startup rate.

Reactor power will increase...

A. continuously until control rods are reinserted.

B. and stabilize at a value slightly below the POAH.

C. temporarily, then stabilize at the original value.

D. and stabilize at a value slightly above the POAH.

ANSWER: D.
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B %,  P354 (B356)

A nuclear reactor is critical below the point of adding heat. If control rods are manually
inserted for 5 seconds, reactor power will decrease...

A. to a shutdown power level low in the source (startup) range.

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

C. until inherent positive reactivity feedback causes the reactor to become critical at a lower
neutron level.

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

ANSWER: A.
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g 5 - K1.03 [3.5/3.6]

B 5.1 P754 (B755)

A nuclear reactor is exactly critical below the point of adding heat (POAH) during a normal
reactor startup. If a control rod is manually withdrawn for 5 seconds, reactor power will
increase...

A. to astable critical power level below the POAH.

B. temporarily, then decrease and stabilize at the original value.

C. to a stable critical power level at the POAH.

D. temporarily, then decrease and stabilize below the original value.

ANSWER: C.
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A nuclear reactor is operating at end of core life with a steady state 50% power level when the
operator withdraws a group of control rods for 5 seconds. (Assume turbine load remains
constant and the reactor does not scram/trip.)

Actual reactor power will stabilize the initial power and coolant
temperature will stabilize the initial temperature.
A. at;at

B. at; above
C. above; at
D. above; above

ANSWER: B.
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A nuclear reactor is critical at 50% power. Control rods are inserted a short distance.
Assuming that the main turbine-generator load remains constant, actual reactor power will
decrease and then...

A. stabilize in the source range.

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

C. increase and stabilize above the original value.

D. increase and stabilize at the original value.

ANSWER: D.
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A nuclear reactor is operating at steady state 50% power near the end of core life when the
operator inserts a group of control rods for 5 seconds. Assume turbine load remains constant

and the reactor does not scram/trip.

Actual reactor power will stabilize the initial power level and coolant
temperature will stabilize the initial temperature.

A. at;at

B. at; below

C. below; at

D. below; below

ANSWER: B.
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FEE. . Pl1754

A nuclear reactor is exactly critical at the point of adding heat (POAH) during a reactor
startup at the end of core life. Control rods are manually withdrawn for 5 seconds and then
stopped.

Assuming only ambient heat removal from the reactor coolant system (RCS), when plant
parameters stabilize, reactor power will be the POAH, and RCS average
temperature will be

A. at; higher

B. at; the same

C. greater than; higher

D. greater than; the same

ANSWER: A.
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A nuclear reactor has been shut down for three weeks with all control rods fully inserted. If a
center control rod is fully withdrawn from the core, neutron population will: (Assume the
reactor remains subcritical.)

A. increase and stabilize at a new higher level.

B. increase, then decrease and stabilize at the original value.

C. increase, then decrease and stabilize above the original value.

D. remain the same.

ANSWER: A.
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A nuclear reactor has been shut down for three weeks with all control rods fully inserted. If a
center control rod is fully withdrawn from the core, neutron population will: (Assume the
reactor remains subcritical.)

A. increase and stabilize at a new higher level.

B. increase temporarily then return to the original value.

C. increase exponentially until the operator inserts the control rod.

D. remain the same.

ANSWER: A.
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Criticality has been achieved during a xenon-free nuclear reactor startup. The core neutron
flux level is low in the intermediate range and a stable 0.5 dpm startup rate (SUR) has been
established. The operator begins inserting control rods in an effort to stabilize the core neutron
flux level near its current value. The operator stops inserting control rods exactly when the
SUR indicates 0.0 dpm.

Immediately after the operator stops inserting the control rods, the SUR will become
; then the core neutron flux level will

A. positive; increase exponentially

B. positive; increase linearly

C. negative; decrease exponentially

D. negative; decrease linearly

ANSWER: A.
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B %,  P555(B856)

The total amount of reactivity added by a control rod position change from a reference height
to any other rod height is called...

A. differential rod worth.
B. shutdown reactivity.
C. integral rod worth.

D. reference reactivity.

ANSWER: C.
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5 ¥ . P654

Integral control rod worth is the change in

per

position.

A. reactor power; total
B. reactivity; unit

C. reactor power; unit
D. reactivity; total

ANSWER: D.
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A control rod is positioned in a nuclear reactor with the following neutron flux parameters:

Core average thermal neutron flux = 10'? neutrons/cm*-sec
Control rod tip neutron flux = 5 x 10'* neutrons/cm*-sec

If the control rod is slightly withdrawn such that the tip of the control rod is located in a
neutron flux of 10" neutrons/cm’-sec, then the differential control rod worth will increase by
a factor of . (Assume the average flux is constant.)

A. 05

B. 14

C. 20

D. 4.0

ANSWER: D.
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F g, . Pl1354

Integral rod worth is the...

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

B. reactivity inserted by moving a control rod from a reference point to another point.
C. change in worth of a control rod per unit change in reactor power.

D. rod worth associated with the most reactive control rod.

ANSWER: B.
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Reactor power was ramped from 80% power to 100% power over 4 hours. The 80%
conditions were as follows:

Reactor coolant system (RCS) boron concentration: 600 ppm
Control rod position: 110 inches
RCS average temperature: 575°F

The 100% conditions are as follows:
RCS boron concentration: 580 ppm
Control rod position: 130 inches

RCS average temperature: 580°F

Given the following reactivity coefficient/worth values, and neglecting changes in fission
product poison reactivity, what is the differential control rod worth?

Power coefficient: -0.03% AK/K/%
Moderator temperature coefficient: -0.02% AK/K/°F
Differential boron worth: -0.01% AK/K/ppm

A. -0.02% AK/K/inch
B. -0.025% AK/K/inch
C. -0.04% AK/K/inch
D. -0.05% AK/K/inch

ANSWER: A.
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C.

D.
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Y A Sl N -0.01% AK/K/ppm
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BE.:  P1554 (B1057)

A control rod is positioned in a nuclear reactor with the following neutron flux parameters:

Core average thermal neutron flux =1 x 10'* n/cm’-sec
Control rod tip thermal neutron flux = 5 x 10'* n/cm*-sec

If the control rod is slightly withdrawn such that the control rod tip is located in a thermal
neutron flux of 1 x 10" n/cm?-sec, then the differential control rod worth will increase by a

factor of . (Assume the core average thermal neutron flux is constant.)
A 2

B. 4

C. 10

D. 100

ANSWER: B.
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BE.: P1755(B1855)

A control rod is positioned in a nuclear reactor with the following neutron flux parameters:

Core average thermal neutron flux = 1.0 x 10'* n/cm’-sec
Control rod tip thermal neutron flux = 4.0 x 10" n/cm*-sec

If the control rod is slightly inserted such that the control rod tip is located in a thermal

neutron flux of 1.2 x 10" n/cmz-sec, then the differential control rod worth will be increased
by a factor of . (Assume the core average thermal neutron flux is constant.)

A 173
B. 3
C. 9
D. 27

ANSWER: C.
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F g, P2255

A nuclear reactor is operating at steady state 70% power with the following conditions:

RCS boron concentration: 600 ppm
Control rod position: 110 inches
RCS average temperature: 575°F

Reactor power is increased to 100% over the next four hours. The 100% reactor power
conditions are as follows:

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

Given the following reactivity coefficient/worth values, and neglecting fission product poison
reactivity changes, what is the differential control rod worth?

Power coefficient: -0.3% AK/K/%
Moderator temperature coefficient: -0.2% AK/K/°F
Differential boron worth: -0.1% AK/K/ppm

A. 0.2% AK/K/inch
B. 0.25% AK/K/inch
C. 0.4% AK/K/inch
D. 0.5% AK/K/inch

ANSWER: C.
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B2 S ;i -0.3% AK/K/%
oM R G -0.2% AK/K/°F
Y A el N -0.1% AK/K/ppm
A. 0.2% AK/K/inch
B. 0.25% AK/K/inch
C. 0.4% AK/K/inch
D. 0.5% AK/K/inch
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BE. 1 P2554 (B2655)

A control rod is positioned in a nuclear reactor with the following neutron flux parameters:

Core average thermal neutron flux = 1.0 x 10'* n/cm’-sec
Control rod tip thermal neutron flux = 4.0 x 10" n/cm*-sec

If the control rod is slightly inserted such that the control rod tip is located in a thermal
neutron flux of 1.6 x 10" n/cm*-sec, then the differential control rod worth will increase by a

factor of . (Assume the core average thermal neutron flux is constant.)
A 2

B. 4

C. 8

D. 16

ANSWER: D.

P FF R o - Bl b Y i ST

Yoo Tragd 3% =1.0x10"n/cm’-sec
a4 338 % =4.0x 10”n/cm’-sec
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Which one of the following expresses the relationship between differential rod worth (DRW)
and integral rod worth (IRW)?

A. DRW is the IRW at a specific rod position.

B. DRW is the square root of the IRW at a specific rod position.
C. DRW: is the slope of the IRW curve at a specific rod position.
D. DRW is the area under the IRW curve at a specific rod position.

ANSWER: C.

T o A At A AR (DRW) A 2 24 1 A AR (IRW) sl 7 7
A. DRWE_Z - §r 414 =% SIRW -

B. DRWE_ iz — #7414 =% IRWE = 42

C. DRWEiZ - 741 = B OIRWH 54 F -

D. DRWE i - #5241 =% IIRWd 8T = 6 f
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BE. 1 P655 (B2255)

Which one of the following parameters typically has the greatest effect on the shape of a
differential rod worth curve?

A. Core radial neutron flux distribution
B. Core axial neutron flux distribution
C. Core xenon distribution

D. Burnable poison distribution

ANSWER: B.

T A PIT S dd K A BRI A AT AR G Bt B0

A gl ¥ F L F A o
B. b ¥ A F A0 -
C. i &40

D. ¥ 4 4 A o
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E¥. .  P856

During normal full power operation, the differential control rod worth is less negative at the
top and bottom of the core compared to the center regions due to the effects of...

A. boron concentration.

B. neutron flux distribution.

C. xenon concentration.

D. fuel temperature distribution.
ANSWER: B.

- PR EEN 2SSV EEE ﬁﬁﬁ”wwﬁia: » A F A AR s TE
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BE.: P1555(B1657)

Which one of the following expresses the relationship between differential rod worth (DRW)
and integral rod worth (IRW)?

A. IRW is the slope of the DRW curve.

B. IRW is the inverse of the DRW curve.

C. IRW is the sum of the DRWs between the initial and final control rod positions.

D. IRW is the sum of the DRWs of all control rods at any specific control rod position.

ANSWER: C.

T A e o ACA $ 4 ¥ AT (DRW) S A A £ A A (IRW)enbf % 2
A. IRWEDRW# &Rkl 5 o

B. IRWEDRW 4 chis|#ic -

C. IRWEm A0 ds =8 T B ¥ =% SDRW A e -

D. IRWE 54 414 &2 v 4 245 = pF FDRW A, o -
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FE. . P54

As moderator temperature increases, the differential rod worth becomes more negative
because...

A. decreased moderator density causes more neutron leakage out of the core.
B. moderator temperature coefficient decreases, causing decrease competition.
C. fuel temperature increases, decreasing neutron absorption in fuel.

D. decreased moderator density increases neutron migration length.
ANSWER: D .

MEFSERER P E o AR A AT IIRIE T E A ¥ 2L § B (more
negative) ¢

A BBl B REM > @ gy FBREH A o

B. #{c@E & G#cs 1> 3 2 L 4 (competition) T ¥ o

C. ol m b2 s g s plend 3 e yg g T % o

D. BfcRm R g7 B L RH 4 o

%D,
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B e . P454

Differential rod worth will become most negative if reactor coolant system (RCS) temperature
is and RCS boron concentration is

A. increased; decreased
B. decreased; decreased
C. increased; increased
D. decreased; increased
ANSWER: A.

ek F R EAIOR S ARCS)MER T RER o AR AR
~ f {&(most negative) e

A, Hide s
B. "5 i
C. Hi4e 5 4
D. ' 5 4o
B3 A
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g 5 - K1.07 [2.5/2.8]
BE.: P95SS

As moderator temperature decreases, the differential rod worth will become...
A. more negative due to better moderation of neutrons.

B. less negative due to shorter neutron migration length.

C. more negative due to increased neutron absorption in moderator.

D. less negative due to increased resonance absorption of neutrons.

ANSWER: B.

SEESEACHIE R TR o e frdl AR L

A. $=~ j @ (more negative) » F1 5 ¥ F+ E oMz o

B. #] f E(less negative) > F]5 ¢ F BB & K HFE -

C. #+ f & (more negative) > F] 5 & fof e + sjt & # 4 o

D. #] f 5 (less negative) » F] 5 ¢ 5  JReR T £ H 4e o
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g 5 - K1.07 [2.5/2.8]
B 5.1 P1556 (B2656)
As moderator temperature increases, the differential rod worth will become...
A. more negative due to longer neutron migration length.

B. less negative due to reduced moderation of neutrons.

C. more negative due to decreased resonance absorption of neutrons.

D. less negative due to decreased moderator absorption of neutrons.

ANSWER: A.

BEORE R P A IR AR L

A. $& =~ f i@ (more negative) » Fl i ¥ + B P L BRE o

B. #] § i@ (less negative) > F]u ¢ F i o] o

C. #* } E(more negative) > F| 5 ® F ek JRe JTp /] o

D. #| § i&(less negative) > F] 5 F o P + Sjr g ] o

BE A
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E g, . P2156

A nuclear reactor is operating at 80% power near the end of a fuel cycle with the controlling
group of control rods inserted 5% into the core. Which one of the following will cause group
differential rod worth to become less negative? (Consider only the direct effect of the
indicated change.)
A. Burnable poison rods become increasingly depleted.
B. Core Xe-135 concentration decreases toward an equilibrium value.
C. Reactor coolant temperature is allowed to decrease from 575°F to 570°F.
D. Reactor power is decreased to 70% using control rods for control of RCS temperature.
ANSWER: C.

FMEAT LTI R H P R R B L 80% 4 F3F i b B - 445 %2 (controlling group)

e 5% T e K Mg Rk oA Itk AAE R ] | (8 (less negative) ? (1
TR AR e )

A T E B AL R 4 o

B. JpehiXe-135 kR 3 TR o

C. F B4 r-k s o8 1 _575°F "% 3 570°F o

D. fI* #4134 RCSER » HF BREH F% 3 70% °

g% C
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E ¥ . P2254

For stationary control rods in an operating nuclear reactor, which one of the following events
will cause differential control rod worth to become less negative?

A. Fuel temperature decreases as the fuel pellets come into contact with the fuel clad.
B. RCS boron concentration increases by 5 ppm at 80% power.
C. Reactor power is decreased from 100% to 90%.

D. Early in core life, the concentration of burnable poison decreases.

ANSWER: B.

@Y 3 F BB AR S 0 T AR E E R S s AR AR R
/|- g 18 (less negative) ?

A SRR B PR B R B R o

B. RCS 7k & >t 80%% & pF3 4¢ 5 ppm °

C. 7 BB Fi.100%"% 3 90% o

D. tlhedbilh 7 rid kR
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E g . P2356

A nuclear reactor startup is in progress from a cold shutdown condition. During the RCS

heatup phase of the startup, control rod differential reactivity worth (AK/K per inch insertion)

becomes negative; and during the complete withdrawal of the initial bank of control

rods, control rod differential reactivity worth becomes

A. more; more negative and then less negative

B. more; less negative and then more negative

C. less; more negative during the entire withdrawal

D. less; less negative during the entire withdrawal

ANSWER: A.

- PR B EAL BRI FEE P o RCS A e (8 eh B > Mo s 4B A4
o

(F 4~ 1 v AK/K B) % = ;B Ed7 4145 e (initial bank of control rods) = 2 4 |
R A B AR -

A. #+ f B (more negative) ; o~ f B 0 £ = Zf] B
B. #* j E(more negative) ; $i-| f B > £ & G fRK f B
C. #| f (E(less negative) 3 B fF i I3 B gRiads i< f i@
D. #] f E(less negative) * B RF 4o N AR iadm O] fE

=N

7
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E g, P2655

Which one of the following will cause group differential control rod worth to become less
negative? (Assume the affected group of control rods remains 10% inserted for each case.)

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

B. The reactor coolant system is cooled from 170°F to 120°F in preparation for a core
refueling.

C. Core Xe-135 builds up in the lower half of the core.

D. Early in core life, the concentration of burnable poison decreases.

ANSWER: B.
T A e S S A TR S BUL | (less negative) ? (K B g BT 0
FUR S EE L 10 4 - 10%)

A GEW RS FEEDE 0 RELRPREEE S RAPERTS -

B. B3 { g Bplpr > F O RS Aok s BEC1T0°F * 3 120°F o

@
ﬁ

1 Xe-135 B AR Ap e T L2

O
L

b d b TR BR R

N
>
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A nuclear reactor is operating at 85% power with the controlling group of control rods
inserted 10%. Which one of the following will cause the differential rod worth of the
controlling group to become more negative? (Assume reactor power and control rod position
remain constant for each case.)

A. Fuel temperature increases as fission product gasses accumulate in a fuel rod.

B. RCS average temperature drifts from 580°F to 575°F.

C. Core Xe-135 builds up in the lower half of the core.

D. RCS boron concentration is increased by 5 ppm.

ANSWER: C.

- FRFE S F B L 80%F I > gt g 4145 2 (controlling group)3E » g s 10% o T
7 i —“‘Ff #-ig = ;Z _E_mﬁf(/»\#“# ¥ AR % 2 R~ f E(more negative) ? (LK f & AR
TR EESFELAIREE AT %)

A PR R AN AL FHBH R A
B. RCS T :2i8 & j£_580°F B#% (drift) T 575°F -

C. %o e Xe-135 R gt ipe ™ L300

D. RCS #k A& 3 4v 5 ppm °

#%:C

7
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A nuclear power plant is operating at 80% power with manual rod control. It has been
determined that power distribution is excessive in the lower half of the core.

Which one of the following will shift power distribution toward the upper half of the core?
(Assume no additional operator actions.)

A. Increasing power to 90%.
B. Withdrawing control rods.
C. Borating the reactor coolant system.
D. Diluting the reactor coolant system.

ANSWER: B.

.|
=

Prie R 80% S o I AT B N o R s T L e SR
TR H R A G e P LB ? (B EE R G R )

A H b F 3 90% o

B. 4 M dlth o

C. ABFRBLIFL HRTPER o

D. 5 & B4k PR R o

%% 1B,

7
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The main reason for designing and operating a nuclear reactor with a flattened neutron flux
distribution is to...

A. provide even burnup of control rods.

B. reduce neutron leakage from the core.

C. allow a higher average power density.

D. provide more accurate nuclear power indication.

ANSWER: C.

W4 T (flattened)? i F AT~ BEP I F BRBLEE L E R F L P9
A GRipdiReg e

B. g kY 3

C. B3 ToHFBR -

D. # i { M AP # Sdp T B o

§5:C
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Which one of the following is a reason for neutron flux shaping in a nuclear reactor core?

A. To minimize local power peaking by more evenly distributing the core thermal neutron
flux

B. To reduce thermal neutron leakage by decreasing the neutron flux at the edge of the
reactor core

C. To reduce the size and number of control rods needed to ensure the reactor remains
subcritical following a reactor trip

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

ANSWER: A.

Tl I F R s P 5 A G (flux shaping)i F] 2
A JEd A0 e Y FAEF B RS F LS
B. fid % ipeifigen? S BB T B

C. RUF BELE B AFRE T DidlhikE

D. o M7 3 SOk G L IR S R AT

CA.

RS
W
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What is a purpose of control rod bank overlap?

A. Provides a more uniform differential rod worth and axial flux distribution.

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

C. Ensures that all rods remain within the allowable tolerance between their individual
position indicators and their group counters, and ensures rod insertion limits are not
exceeded.

D. Ensures that all rods remain within their allowable tolerance between individual position
indicators and their group counters, and provides a more uniform axial flux distribution.

ANSWER: A.

TARE S LIRS T

A HERLEG GOHcA IR AMEE e T A0 o

B. #&iE# G353 o 131 A4E 0 T Hrdl(dampen) s & 518 il SR o

C. FEF"73 7 fi;*rs Tl W i dp T 2 it B 2 B eh g ¥ 35 A (allowable tolerance)
pooom ”lia #"”'FF B e o

D. Faidt3 HdlRIo B Bt tdp 7 & 15 et BB 2 B 0% 374 (allowable tolerance)
P TR RG2S hihe ld F A o

R A

38



FB 1 192005
e 58 0 K1.09 [2.8/3.0]
E¥. . P656

The purposes of using control rod bank overlap are to...

A. provide a more uniform axial power distribution and to provide a more uniform
differential rod worth.

B. provide a more uniform differential rod worth and to provide a more uniform radial
power distribution.

C. provide a more uniform radial power distribution and to maintain individual and group
rod position indicators within allowable tolerances.

D. maintain individual and group rod position indicators within allowable tolerances and to
provide a more uniform axial power distribution.

ANSWER: A.

WAl ep s L

A RS 323 thphe B 58§ B s i A

e

LR g A R AR B A G

C. REREBImEwH S ol o hn P RHE - 2 Ll Témﬁéw;}ﬂ—r I AR TR
ip\ o

D. iRH - 2 Fradrdlihenth g 7 A8 L FFFLN > B 2 RERGIDS e 5
AT o

BE A
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BE.:  P1156

One purpose of using control rod bank/group overlap is to...
A. ensure adequate shutdown margin.

B. provide a more uniform differential rod worth.

C. allow dampening of xenon-induced flux oscillation.

D. ensure control rod insertion limits are not exceeded.

ANSWER: B.

A, FE IR K5 chik i o
B, #5095 s dH AR o

C. #& rFr#)(dampen)d & 313 oud FIRF -
D. FEFZ AL D415~ 1TE -

B% B,
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Which one of the following describes why most of the power is produced in the lower half of
a nuclear reactor core that has been operating at 100% power for several weeks with all
control rods withdrawn at the beginning of core life?

A. Xenon concentration is lower in the lower half of the core.

B. The moderator to fuel ratio is lower in the lower half of the core.

C. The fuel loading in the lower half of the core contains a higher U-235 enrichment.

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

ANSWER: D.
- PG F B 100%7 FEERCE 0 T AR F AR D o R A 3R
‘)&? e TEIE 2 PRFG R T

Al s T LR A kR RS -

B. o x

Ji=
i\4

R 2 o] - L L K o

3

C. Yhr ™ L Far s cgfl 3 4 gk 5 U235 -

3

O
i

SRR R Glich Mg T EIenE F R ) o

N
AN

% :D.
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A nuclear reactor is operating at 75% power at the middle of core life. Which one of the

following actions will cause the greatest shift in reactor power distribution toward the top of

the core? (Assume control rods remain fully withdrawn.)

A. Decrease reactor power by 25%.

B. Decrease reactor coolant boron concentration by 10 ppm.

C. Decrease average reactor coolant temperature by 5°F.

D. Decrease reactor coolant system operating pressure by 15 psia.

ANSWER: A.

MBS R ST WP T FE BB T5% S B T VR e (TR E B
’ R BB E ? (Bl e bx 20 3 agk i)

A F R FE R 25% -

B. F B E 4 Fr-krk R "5 1 10 ppm o

@
)
o
R

ATk T g R R MOSOF o

o
W
=
R

ATk Gk SLea@ R 4 ' L 15 psia ©
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A nuclear reactor has been operating at 100% power for 3 weeks, with all control rods fully
withdrawn, shortly after a refueling outage. Which one of the following describes why most
of the power is being produced in the lower half of the core?

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

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

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

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

ANSWER: D.

Tt abzs {HEBPE A B 2R

FWEFF B 100%7 FF
. aﬁ % Ypru T IR A R F] D

o TR K LP T A R

[roal Y

A Yges T X IRAEE L 2 5 ok e U-235 o
B. & BEAAr-RAT g i lpeo P X304 » X eh & i & (more negative reactivity) e

C. Jpwt X3enXe-135 kR E o

ﬁ

D. ¥{c®E R Gdctlps b 2304~ X 9§ F i R (more negative reactivity) e

F_

N

¢ % 1 D.
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If core quadrant power distribution (sometimes referred as quadrant power tilt or azimuthal
tilt) is maintained within design limits, which one of the following conditions is most likely?

A. Axial power distribution is within design limits.

B. Radial power distribution is within design limits.

C. Nuclear instrumentation is indicating within design accuracy.
D. Departure from nucleate boiling ratio is within design limits.

ANSWER: B.

hrd g GO 0 T (F AR RO F AR S AR AR LER
R iR T E A ?

A. Bhr B F A EOTRFUER

B. e Soa i TR RER -

C. frit kB 7 ELEONEHAR o

D. i 3grid st ot L o

B% B,
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A comparison of the heat flux in the hottest coolant channel to the average heat flux in the
core describes...

A. acore correction calibration factor.
B. ahot channel/peaking factor.

C. aheat flux normalizing factor.

D. an axial/radial flux deviation factor.

ANSWER: B.

BAGA IR g e 5 Bl TR Fant B L
A. g 12 2 Fldi(core correction calibration factor) °

B. % #:i /% % Fl¥c o

C. #i ¥ jF- 1 Fl#(normalizing factor)

D. #he /jie il 5 ih £ Fll o

¥% B
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A nuclear reactor has been taken critical following a refueling outage and is currently at the
point of adding heat during a normal reactor startup. Which one of the following describes the
axial power distribution in the core as power is increased to 10% by control rod withdrawal?
(Neglect reactivity effects of reactor coolant temperature change.)

A. Shifts toward the bottom of the core

B. Shifts toward the top of the core

C. Shifts away from the center toward the top and bottom of the core

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

ANSWER: B.

i\4

P R ET LS BB TITRR 0 B B ASTE F R B e Bl g o T

Plip X 5 NS AR F1 10% %ﬁ'vmﬁwﬂ R A R
Bk bk B R kR )

A 31 RSB o

B. iF s HHH B -

C. HER e ¥ WRNA > §1 4 T8 AFTA 6 o

D. iy BINE A flp P Lo

%% 1B,

7/
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By maintaining the radial and axial core power distribution within prescribed limits, the
operator is assured that will remain within acceptable limits.

A. power density (kW/foot) and departure from nucleate boiling ratio (DNBR)

B. DNBR and shutdown margin
C core delta-T and power density (kW/foot)
D. shutdown margin and core delta-T

ANSWER: A.

A. 7 F % R (kW/foot) £ i 4% i v (DNBR) ©
B. DNBR & i% #4245 o
C. g AT &3 F % & (kW/foot) -

D. is4pip g lp o AT -
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BE.:  P3156

Consider a nuclear reactor core with four quadrants: A, B, C, and D. The reactor is operating
at steady state 90% power when a fully withdrawn control rod in quadrant C drops to the
bottom of the core. Assume that no operator actions are taken and reactor power stabilizes at

88%.

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

A. Upper core value decreases while lower core value increases.
B. Upper core value increases while lower core value decreases.
C. Both upper and lower core values decrease.

D. Both upper and lower core values increase.

ANSWER: D.

REPFF BERet E 2 A8 L ABC Do ik BB 90% F 4L E
Pro '0CH - 2 2f Nl e A BRIEEE L BT F BEH
F PIAE T b 88% o

N

FR e P T g B A E(F AL 3T
2:1’5?

AL & S e AL B P AR

A_ JZ% ti{_!' = ﬁ’(]’ﬁ“% f'& y T 3 ﬁ'{fﬁﬁlji\g 4y o
B. Ypeu b BciE e 0 T BB P o
C. s 1 T BB AR IS

D' J,Zél\.»'_" —rﬁ'{@__;}ggi‘g 4(: o

N
oS

% :D.
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A nuclear reactor is operating at equilibrium full power when a single control rod fully inserts
(from the fully withdrawn position). Reactor power is returned to full power with the control
rod still fully inserted.

Compared to the initial axial neutron flux shape, the current flux shape will have a...

A. minor distortion, because a fully inserted control rod has zero reactivity worth.

B. minor distortion, because the fully inserted control rod is an axially uniform poison.

C. major distortion, because the upper and lower core halves are loosely coupled.

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

ANSWER: B.

..$4lf§r£14 ‘r’ﬁ#‘gﬁﬁ%" %lﬁ,(ﬂ\mi;}éqhﬂ )ﬁ'ﬁl;{ﬁﬁfn%oﬁfl@
P2 22T o PRI 2 F o

;&f-

Bri-Hp e ¢ S XA HAR > P ool XA H R

A, Ecl W

-

SRS ST
B. dzicid o Fl5 2 2B~ B - ph 03 4 £
C. Beffrd » Flidpe ©a:msficims -

D. e o » FloiinFirdlpL Rens F 4 4 gD o

E')\
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After a control rod is fully inserted (from the fully withdrawn position), the effect on the axial
flux shape is minimal. This is because...

A. the differential rod worth is constant along the length of the control rod.
B. the fully inserted control rod is an axially uniform poison.
C. acontrol rod only has reactivity worth if it is moving.

D. avariable poison distribution exists throughout the length of the control rod.

ANSWER: B.

A
e

z
SH

ETS

MRk Z 2 B R NE A S B A R PR A K o B E TG
A IR FFAIR L A AR MR RE -

B. 22 »irdlg imeing 44 o

C. ¥rflterts AB®FA LF BAE A4
D. £l 2 E30F 3 Echd 540 -
¢k B
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Why are the control rod insertion limits power dependent?

A. Power defect increases as power increases.

B. Control rod worth decreases as power increases.

C. Doppler (fuel temperature) coefficient decreases as power increases.

D. Moderator temperature coefficient increases as power increases.

ANSWER: A.

Pl Ve PEFS Fa R0

A. # 5 74+ (power defect)sE ¥ # 5 Hf 4v @ Hf 4v o
B. Hrdlts AAEE S R e d B o

C. 38" B(PoRER)GETF# FH4em K-
D. ${c&E & GHEEF# F R 4em 3 4o o

BE A
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Control rod insertion limits are established for power operation because excessive rod
insertion will...

A. adversely affect core power distribution.

B. generate excessive liquid waste due to dilution.

C. cause reduced control rod lifetime.

D. cause unacceptable fast and thermal neutron leakage.

ANSWER: A.

B FEEPEE 2 I U B L AT R B
A BHpeHFomgafa B

B. #-FIfFrfa &2 8 5 iR AR

C. #g 3yrdlthit * & e

D, #ig 2 p? 3289 TamkEEr # & o

BE A
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Control rod insertion limits ensure that control rods will be more withdrawn as reactor power
to compensate for the change in

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

D. decreases; power defect

ANSWER: C.
FE Al U E o AR BEH S PE o e - W4 IR A
S o

A.i“gﬁ:i—%—ﬁﬁ%&

B. #1453 F AR

o

C. 3 4v ; # 5 % 4% (power defect)
D. " 7 F Tk

§5:C
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BE.:  P1757

Why are control rod insertion limits established for power operation?

A. To minimize the worth of a postulated dropped control rod.

B. To maintain a negative moderator temperature coefficient in the reactor.

C. To provide adequate shutdown margin after a reactor trip.

D. To ensure sufficient positive reactivity is available to compensate for the remaining
power defect.

ANSWER: C.

e FEEPEE RS LEGR TR A
A. B2 (postulated) - 7% e 414 A AE "F I B K o

B. B¥F BRBaOEoRER GEKL f B -

C. bF BEERL > HIETIINiBBaip o

D. ikt BJgeni £ G 1A Flepens X 18 o

BEC
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A nuclear reactor has been operating at 80% power for four weeks with the controlling rod
group inserted 10% from the fully withdrawn position.

Which one of the following will be most significantly affected by inserting the controlling
group an additional 5%? (Assume reactor power does not change.)

A. Total xenon reactivity

B. Radial power distribution

C. Quadrant (azimuthal) power distribution
D. Axial power distribution

ANSWER: D.

- PSR R 80% F B 4k > PR B A 2R N R 10%
FREAIE AR~ S% 0 T A % B R 2 (KR F B ES F R e®)
A & A F RR o

B. jiw# A0 o

C. (3 ) F L F o

D. phrer 7 5 A o

%% 1 D.

7/
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A nuclear reactor is operating at 80% power during a load decrease to 60% when a control rod
becomes stuck during insertion of the rest of its group. If group control rod insertion
continues, which of the following will be adversely affected? (Assume the stuck control rod is
trippable.)

A. Power distribution and shutdown margin

B. Shutdown margin and power defect

C. Power defect and critical heat flux

D. Critical heat flux and power distribution

ANSWER: D.

- P F I E L 80% FEEEL T 60% AT 0 G - #”“%Jﬁ’“ﬁ: * e e el

Tl P+ G o 4ok B~ R4l e o T A SRR TR AP (B i
FHE 7T BER)

Al T T B IR o
BB ARAS BT 3 Tk o
C. # F 7 32y i@ & (critical heat flux) °

AN

o

=)

D. §h #1i F e

L

% 1D,
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A nuclear reactor is operating at 75% power. Assuming reactor power does not change, which
one of the following compares the effects of dropping a center control rod to the effects of
partially inserting (50%) the same control rod?

A. A dropped rod causes a greater change in shutdown margin.

B. A dropped rod causes a smaller change in shutdown margin.

C. A dropped rod causes a greater change in axial power distribution.

D. A dropped rod causes a greater change in radial power distribution.

ANSWER: D.

- E R E N TS% FE A Bk F B ES LG AR - P LIRS

- dmdl 4~ - 2(50%) e gps - TR A SR 7
FHIBHEE R S iR aip it i o
FAHHT i & i i R 1 ]

C. I 4f5Eas & chphd 7 5 0 5 R 1 A

D. 4l HH g S aSe # 50680 RL -

%% D

A
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A nuclear reactor is operating at 75% power with all control rods fully withdrawn. Assuming
reactor power does not change, which one of the following compares the effects of dropping
(full insertion) a single center control rod to the effects of partially inserting (50%) the same
control rod?

A. A partially inserted rod causes a greater change in axial power distribution.

B. A partially inserted rod causes a greater change in radial power distribution.

C. Anpartially inserted rod causes a greater change in shutdown margin.

D. A partially inserted rod causes a smaller change in shutdown margin.

ANSWER: A.

= AP F B T5% FEHE o T IR 2 N B F BB G R
g F LRI (R 24 )8 - IR~ - 2 (S0%) i fepE 0 T AR G
3 ?

A FdlBiE - XA ddhe b F 0 F RS .

B. #f#4#1HFE > - L@ die B F o m gt o

C. 3 flBdE » — %33 & i B apip 8 1 s

D. ZHlH4E » - F@ =~ i aip i o) o

Ex A
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A nuclear reactor is operating at 75% power with all control rods fully withdrawn. Assuming
reactor power does not change, which one of the following compares the effects of dropping
(full insertion) a single center control rod to the effects of partially inserting (50%) the same
control rod?

A. A dropped rod causes a smaller change in axial power distribution.

B. A dropped rod causes a smaller change in radial power distribution.

C. A dropped rod causes a smaller change in shutdown margin.

D. A dropped rod causes a greater change in shutdown margin.

ANSWER: A.

= AP E B TS% FE o T IR 2 N R F BB G R

- k(R 2R B - R~ - L (50%) kB o T AP K

7
A FAIBHTE S e B 50 F R .
B. 4 B33 5T e s I A HRLER] -

C. 4 BH T iR i) o

'(.

D. Zdl i iE@ & ik e 1 it o

Ex A
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A nuclear reactor is operating at 85% power with all control rods fully withdrawn. Assuming
reactor power does not change, which one of the following compares the effects of partially
inserting (50%) a single center control rod to the effects of dropping (full insertion) the same
control rod?

A. A partially inserted rod causes a smaller change in axial power distribution.

B. A partially inserted rod causes a smaller change in radial power distribution.

C. Anpartially inserted rod causes a greater change in shutdown margin.

D. A partially inserted rod causes a smaller change in shutdown margin.

ANSWER: B.

- P F B TS%H S v AR 2 R F REH SR e
- P L AR - 2 (50%)E - ) T%(m IR AR 0 T J'J G-

37
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B. #4184 » - L3 A s st F A G o
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A nuclear reactor is operating at 100% power at the beginning of a fuel cycle with all control
rods fully withdrawn. Assuming the reactor does not trip, which one of the following
compares the effects of dropping a control rod in the center of the core to dropping an
identical control rod at the periphery of the core?

A. Dropping a center control rod rod causes a greater change in shutdown margin.
B. Dropping a center control rod causes a smaller change in shutdown margin.
C. Dropping a center control rod causes a greater change in axial power distribution.

D. Dropping a center control rod causes a greater change in radial power distribution.

ANSWER: D.

M3 F B 100%7 FiFE o EF R BASS RS AH T %’i%‘]ﬁé?fﬁ%iﬁ
CBAE RERT A B RS H A < P LT A b e BT
I R L E T

A, JE I I i AR R T B

Jr
o

B. ¥ L Eendr it 2 hiB AR R R -
C. &P & % e dHeid & cnfhe 7 5 A 14 o
D. P L HEendr gl S # 0 R o

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

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

A. Total xenon reactivity

B. Axial power distribution

C. Radial power distribution

D. Quadrant (azimuthal) power distribution

ANSWER: B.

- WP FF B 80%F FiEE 4% 0 LERE >R e~ 15% -

EFFEHBER D 5% T AR F L IMERE (BN F BEH S AP R)
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A nuclear reactor is operating at steady state full power with all control rods fully withdrawn
when one control rod at the core periphery falls completely into the core. Assuming no reactor
trip and no operator action, which one of the following will have changed significantly as a
result of the dropped rod?

A. Axial power distribution only

B. Axial power distribution and shutdown margin

C. Radial power distribution only

D. Radial power distribution and shutdown margin

ANSWER: C.

-G E RN FERER 4)33}’”#”%%'* DA P - AR B Flen
Al i~ po o lF)»TJi BFRAG A% EER S 5 HEEEE 0 4B A
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