P 292004
fea AT 0 KL01[3.2/3.2]
R B252

The moderator temperature coefficient describes a change in resulting from a
change in
A. reactivity; moderator temperature
B. Ketf; moderator temperature
C. moderator temperature; reactivity
D. moderator temperature; Kes
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P 292004
feadg 0 K1.02 [2.5/2.6]
B350 B353 (P350)

Which one of the following will directly result in a less negative fuel temperature coefficient?
(Consider only the effect of the change in the listed parameters.)

A. Increase in fuel burnup

B. Decrease in fuel temperature

C. Increase in void fraction

D. Decrease in moderator temperature

ANSWER: D.
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P 292004
feadg 0 K1.02 [2.5/2.6]
B350 B651 (P751)

A reactor is currently at end-of-life in its fuel cycle, and it will be refueled next month. In

comparison to the current moderator temperature coefficient (MTC) , the MTC after refueling

will be...

A. less negative at all coolant temperatures.

B. more negative at all coolant temperatures.

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

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

ANSWER: B.

- F BB AT AN 0 TR g (Vo B W E oA R Al (MTC)
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P 292004
fei#E 0 K102 [2.5/2.6]
B350 B752 (N/A)

A reactor is operating at full power following a refueling outage. In comparison to the current

moderator temperature coefficient (MTC) , the MTC just prior to the refueling was...

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

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

C. more negative at all coolant temperatures.

D. less negative at all coolant temperatures.

ANSWER: D.
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P 292004
fea AT K102 [2.5/2.6]
F3.: B852

Which one of the following conditions will cause the moderator temperature coefficient (MTC)
to become more negative? (Consider only the direct effect of the indicated change on MTC.)

A. Control rods are inserted from 50% rod density to 75% rod density.

B. Fuel temperature decreases from 1500°F to 1200°F.

C. Recirculation flow increases by 10%.

D. Moderator temperature decreases from 500°F to 450°F.

ANSWER: A.

AREHER G (MTC) 3+ E? (XY KT 7 FF HMTC

A. FH1¥3E ~ % R 1E50%3H v 3175%
B. “:#LiE & & 1500°F*% i< 1 1200°F
C. £ ta%kin £ #4:10%

D. #{r#[if & /$500°F"% i 3 450°F
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P 292004
fea AT K102 [2.5/2.6]
3. B1152

Which one of the following describes the change in the moderator temperature coefficient (MTC)

of reactivity over core life? (Assume 100% power for all cases.)

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

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

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

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

ANSWER: A.

F.
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P 292004
fea AT K102 [2.5/2.6]
R 0 B1253

The moderator temperature coefficient of reactivity is negative at end of core life
because, over core life, the utilization of thermal neutrons
A. more; decreases

B. less; decreases

C. more; increases

D. less; increases

ANSWER: D.
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P 292004
feadg 0 K1.02 [2.5/2.6]
B35t B1752 (P1752)

Which one of the following describes the net reactivity effect of a decrease in moderator

temperature in an undermoderated reactor core?

A. Negative reactivity will be added because more thermal neutrons will be captured by the
moderator.

B. Negative reactivity will be added because more neutron leakage will occur.

Positive reactivity will be added because less neutron leakage will occur.

D. Positive reactivity will be added because less thermal neutrons will be captured by the
moderator.

O

ANSWER: C.
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FEF RSB ?

A g4er fFIER > FIG L 5 afh? RS foR i g

B. €4 rfF sk > Fli{ 5?3 8RBEHA

C. ¢4 r B FER » FIZfbehd 3 8 E®EH 2

D. €4 » 2 F JER > Fla ot g P 3 Rl 8 ol df g

g% C



P 292004
fei#E 0 K102 [2.5/2.6]
B350 B2052 (N/A)

A reactor is shut down with the reactor vessel head removed for refueling. The core is covered

by 23 feet of water with a temperature of 100°F.

Which one of the following can both increase and decrease Keff depending on core burnup?

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

B. Refueling water temperature decreases to 95°F.

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

D. Movable incore source range instrumentation is repositioned to increase source range count rate.
ANSWER: B.
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P 292004
fei#E 0 K102 [2.5/2.6]
B350 B2252 (N/A)

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

A. Low coolant temperature at beginning-of-life

B. Low coolant temperature at end-of-life

C. High coolant temperature at beginning-of-life

D. High coolant temperature at end-of-life

ANSWER: B.

AT AR ANRT o F BERC BTG - g foRE A Bk ?
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P 292004
feadg 0 K1.02 [2.5/2.6]
B350 B2452 (P951)

During a reactor vessel cooldown, positive reactivity is added to the core (assuming a negative
moderator temperature coefficient). This is partially due to...

A. a decrease in the thermal utilization factor.

B. an increase in the thermal utilization factor.

C. a decrease in the resonance escape probability.

D. an increase in the resonance escape probability.

ANSWER: D.

wF et A AR R R 2 g § Y (BRREfoRER Rics f B) o %4 R FIE
7 &

A. # 7 3 4 * Fli (thermal utilization factor) = %

RS IRt T R

= F= % % (resonance escape probability ) T %
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P 292004
fea AT K102 [2.5/2.6]
B 3L 0 B2652 (P2650)

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

A. Negative reactivity will be added because more neutron leakage will occur.

B. Negative reactivity will be added because more neutrons will be captured by the moderator.
C. Positive reactivity will be added because less neutron leakage will occur.

D. Positive reactivity will be added because fewer neutrons will be captured by the moderator.
ANSWER: B.

TR H AR et - ¥ e (overmoderated) F s Epee? o FIEfRER T RS @
XEF R R R ?

A g4 r B ERRE > FlE{ e 3 OREREF 2

B. §tcr fF A Fl5 L 3 hEd 3 g {oRyf &
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P 292004
fea AT K102 [2.5/2.6]
F3. 0 B2853

Which one of the following describes the change in the moderator temperature coefficient (MTC)

of reactivity over core life? (Assume 100% power for all cases.)

A. MTC becomes less negative because as control rods are withdrawn from the core, the increase
in the number of neutrons leaking from the core for a 1°F increase in moderator temperature is
smaller.

B. MTC becomes less negative because as U-238 depletes, a 1 °F increase in moderator
temperature results in fewer neutrons escaping resonance capture.

C. MTC becomes more negative because as U-235 depletes, a 1 °F increase in moderator
temperature permits more neutrons to leak out of the core.

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

ANSWER: A.

TR Fj I FER 4y it

35 % 100%)
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P 292004
fea AT K102 [2.5/2.6]
B 3L 0 B2952 (P2950)

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

A. Negative reactivity will be added because more neutron leakage will occur.

B. Negative reactivity will be added because more neutrons will be captured by the moderator.
C. Positive reactivity will be added because less neutron leakage will occur.

D. Positive reactivity will be added because fewer neutrons will be captured by the moderator.
ANSWER: D.

TP K LAY f it A- ¥ o (overmoderated) F & Fpc ¢ 0 oBIE R M ek R
9

A g4er fFERE S TR 5eh? 3 BRREF S
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P 292004
fea AT K102 [2.5/2.6]
B30 B3152 (P3151)

How does control rod withdrawal affect the moderator temperature coefficient in an
undermoderated reactor core?

A. The initially negative MTC becomes more negative.

B. The initially negative MTC becomes less negative.

C. The initially positive MTC becomes more positive.

D. The initially positive MTC becomes less positive.

ANSWER: B.

& - % %4 (undermoderated) & i Rih.w ¥ o bl HE foRE B G BcenE R G
A RALEEAMTC: § %5 o

B. mA L f EMTC, f iE®" o
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P 292004
fea AT K102 [2.5/2.6]
B 3L 0 B3652 (P3650)

Which one of the following describes the overall core reactivity effect of a moderator

temperature increase in an undermoderated reactor core?

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

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

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

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

ANSWER: A.

- T ¥9r (undermoderated ) ¥ & Bipw® > T A T:{Jl FEb a0 B {oBE R B A HH AR
s F R ST ?

A Gt (R RBA T 5 e S il ma g AU23B A RN B T e
B. §her f R A TIE L5 3 A A § AL oA
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P 292004
feadg 0 KL.03[2.6/2.7]
B35 ¢ B753 (P1950)

Factors that affect resonance absorption of a neutron into a nucleus include...

A. Kinetic energy of the nucleus, kinetic energy of the neutron, and excitation energy of the
nucleus.

B. Kinetic energy of the neutron, excitation energy of the nucleus, and excitation energy of the
neutron.

C. excitation energy of the nucleus, excitation energy of the neutron, and kinetic energy of the
nucleus.

D. excitation energy of the neutron, kinetic energy of the nucleus, and kinetic energy of the neutron.
ANSWER: A.
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P 292004
fea AT K103 [2.6/2.7]
F 3. B1052

As fuel temperature increases, the effective resonant absorption peaks exhibited by U-238 will
in height and will in width.

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.

B UORLE R B 4 pF > U-238en7 s s drexjeit (effective resonance absorption peak ) % g & F
¢ ERRLE o

Al Rl B

B. &Il

C. Hf4e ; Hi4e
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P 292004
fea AT K103 [2.6/2.7]
B350 B3153 (P3150)

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

A. Uranium-235

B. Uranium-238

C. Samarium-149

D. Xenon-135

ANSWER: B.

h-FEY F RER TR Jﬁﬂ’ﬁ B e ? 3 e esco)c @ (microscopic absorption
cross section) 9

A. U-235

B. U-238

C. Sm-149

D. Xe-135

% B
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P 292004
feadg 0 KL.04 [2.6/2.7]
B350 B652 (P1650)

Which one of the following contains the pair of nuclides that are the most significant contributors
to the total resonance capture in the core near the end of a fuel cycle?

A. Pu-239 and U-235

B. Pu-239 and Pu-240

C. U-238 and Pu-240

D. U-238 and Pu-239

ANSWER: C.

W3- e P AP paipge > TR eI SR ESORL R TE),%?{ ?
A.Pu-239 - U-235

B. Pu-239 4 Pu-240

C.U-238 4= Pu-240

D. U-238 4§ Pu-239

g% : C
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P 292004
fea AT 0 K104 [2.6/2.7]
B350 B1553 (P1951)

A reactor plant is operating at 70% power. Which one of the following will result in a less
negative fuel temperature coefficient? (Consider only the direct effect of the change in each
listed parameter.)

A. Increase in Pu-240 inventory in the core

B. Increase in moderator temperature

C. Increase in fuel temperature

D. Increase in void fraction

ANSWER: C.

- R R ETO% F T o T Al K W ARE A e B 7 (R AT L
B 1 3 Bl o)
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P 292004
fea AT 0 K104 [2.6/2.7]
F 3. B1852

Which one of the following is a characteristic of Doppler broadening?

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

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

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

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

ANSWER: B.

| fa?‘{ {;‘K * ¥ ¥ 3% (Doppler broadening ) 3 ?

A 5 FEEARERA > g IR S g oRl s g B

B. % F BEVHERM AP { Ravilen? 8¢ A0 R R

C. £ ol e FR e Ypu P i F A4 40ots # & chped ¢ { i
D. § &4l hpF > BE T ok RERE > A ERA FH 4

£%: B
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P 292004
fea AT 0 K104 [2.6/2.7]
B 3L 0 B1952 (P650)

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

A. U-238

B. U-233

C. Pu-240

D. Pu-239

ANSWER: A.

W3- mot B A nE R > THV- B EE IR E SN HP FRIRFE
X 9

f
A. U-238

B. U-233
C. Pu-240
D. Pu-239
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P 292004
fea AT 0 K104 [2.6/2.7]
B350 B3352 (P2050)

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

A. U-235

B. U-238

C. Pu-239

D. Pu-240

ANSWER: B.

W3- e R EH R P s BERs 0 TV B F AL LAY FRERFE
X ?

f
A. U-235

B. U-238
C. Pu-239
D. Pu-240
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P 292004
feadg 0 KL.04 [2.6/2.7]
B35 1 B3753 (P3750)

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

During a subsequent reactor power decrease to 70%, the curve will become ; and the
percentage of the core neutron population lost to resonance capture by U-238 will

A. taller and more narrow; decrease

B. taller and more narrow; increase

C. shorter and broader; decrease

D. shorter and broader; increase

ANSWER: A.

frdr? F BT 0 - L AIU-238 R G P S oo el SAeT BlATor o AP chE BRE P W

é—80%}43:ﬁ1,%%\13§ﬁ0g%;ﬁ@_%}égi“gf&i?O%,ﬂ_b@'fﬂj&_%%g ;ﬁ'—’{zé\;ﬂ_*
Tl U-238% JR4F B A A AL e A -4 i -

A BRFERF R
B. %P RF 5 H 4
C. #A&T |E
D. #&T #F ; H 4
Ex A

CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION
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P 292004
fea AT K104 [2.9/2.9]
B350 B3852 (P3850)

Refer to the drawing of microscopic cross section for absorption versus neutron energy for a
resonance peak in U-238 in a reactor operating at 80% power (see figure below).

If reactor power is decreased to 60%, the height of the curve will and the area under
the curve will

A. increase; increase

B. increase; remain the same

C. decrease; decrease

D. decrease; remain the same

ANSWER: B.

- F R E ©80% F enfE i T iE > U-238% Jr4E T o figELY {8 g (microcopic cross section)

B0 3R G ST BT o FF RS E K T60% R4 RSB RE A
fg‘%‘l\—f ﬁ’]ﬁq %?]:- g o
N TR
B. Hite; A7
C. &b s
D. 5 A %
it B

'
CROSS
SECTION

WEUTRON ENERGY
U-238 RESONANCE AESORPTION
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P 292004
Seadg 0 KL.05[2.9/2.9]
B350 B452 (P2251)

Which one of the following pairs of isotopes is responsible for the negative reactivity associated
with a fuel temperature increase near the end of core life?

A. U-235 and Pu-239

B. U-235 and Pu-240

C. U-238 and Pu-239

D. U-238 and Pu-240

ANSWER: D.

BRI AAADE S TAVI- B d g A FREER DA dp FRA ?
A.U-235 4= Pu-239

B.U-235 fr Pu-240

C.U-238 4= Pu-239

D. U-238 4 Pu-240

% : D
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P 292004
fea AT KL.05[2.9/2.9]
B350 B552 (P2451)

Which one of the following describes how the magnitude of the Doppler coefficient of reactivity

is affected over core life?

A. It becomes more negative due to the buildup of Pu-240.

B. It becomes less negative due to the buildup of fission products.

C. It becomes more negative initially due to gadolinium burnout, then less negative due to fuel
depletion.

D. It remains essentially constant.

ANSWER: A.

W
=
ps!
=g
~0

TP B AR R B AT L F R ) R d e L

A. FlLPU-240cn B A A e FH f m ] 4

B. I A A A fia g FE f E%"

C. B4oprF) 54 (Gd) enjf4em R FH f @4 > BT 5 2 sm f BR"
D. AirtadFr g

ERx A
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P 292004
fea AT KL.05[2.9/2.9]
F3.0 B1353

Compared to beginning of core life, the Doppler coefficient of reactivity is

negative at end of core life due to

A. less; depletion of U-238

B. more; burnout of gadolinium

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

BRsF Al BRCFERYF S KB G| B v A

WL R AR o)

A. #i] U238 4

B. fit 4 (Gd) i) 4
C. #] 3 AH A4
D. #i* ; Pu-240:17% 4
% : D

. (Assume the same initial fuel temperature.)
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P 292004
fea AT KL.05[2.9/2.9]
B350 B2053 (P2052)

Compared to operating at a low power level, the fuel temperature (Doppler) coefficient of

reactivity at a high power level is negative due to

same core age.)

A. less; buildup of fission product poisons

B. more; improved pellet-to-clad heat transfer
C. less; higher fuel temperature

D. more; increased neutron flux

ANSWER: C.

. (Assume the

Pt FEE AR AR A FEE T RER (3 B Rl f B

(Bx g Edipl o )

A ol s R R RS R A

B. #i* s kL I HERG Ferecd
C. #] & # il g

D. #i* 5 @ 33 F o 4

gx: C
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P 292004
fea AT KL.05[2.9/2.9]
B3t B2152 (P2151)

Which one of the following contains the nuclides responsible for most of the resonance capture
of fission neutrons in the core at the beginning of the sixth fuel cycle? (Assume that each
refueling replaces one-third of the fuel.)

A. U-235 and Pu-239

B. U-235 and U-238

C. U-238 and Pu-240

D. U-238 and Pu-239

ANSWER: C.

oo A BEE A PESF BRGC T A B Pfd AT A A SR 3 2R
g

A.U-235 4= Pu-239

B.U-235 fr U-238

C.U-238 4= Pu-240

D. U-238 4§ Pu-239

§%:C
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P 292004
Seadg 0 KL.05[2.9/2.9]
B35 1 B2453 (P2352)

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

If fuel temperature increases, the area under the curve will and negative reactivity
will be added to the core because .

A. increase; neutrons of a wider range of energies will be absorbed by U-238

B. increase; more neutrons will be absorbed by U-238 at the resonance neutron energy

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

D. remain the same; more neutrons will be absorbed by U-238 at the resonance neutron energy
ANSWER: C.

©U-238% 4% T o pELS B g B P 3 a0 B OB Rl AT Bl AT o VLR R B 4> Bl

R I R LT T P
A Hide s 3 LR AR E PR 5§ HRU-2383
B. #4575 { ?m“‘:l-g U-238 £ =P F it £ T AT
C. af2 %7 LR L E#FF:D? F §4rU-2383 42
D. a2 % 3 L 5 e0¢ + g4 U238 £ 4k% F it £ 7 L
§%: C
4
CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION
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P 292004
fea AT KL.05[2.9/2.9]
B350 B2553 (P2651)

The fuel temperature (Doppler) coefficient of reactivity is more negative at the of
a fuel cycle because . (Assume the same initial fuel temperature throughout
the fuel cycle.)

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

B. end; more fission products are in the core

C. beginning; more U-238 is in the core
D. beginning; less fission products are in the core

ANSWER: A.
PALE R (3R P Rl B ARG P e 0 F G o (TBRK wBE B

FIEH P G s R R o)
A. R E ;5 Yp o ePU-24082 %

B. ¥ ;B chhHAP RS
C. 48 5 @ eU-2384 %

D. 48 5 s cns A f gt
ERx A
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P 292004
Seadg 0 KL.05[2.9/2.9]
B35t B2753 (P2751)

Refer to the drawing of microscopic cross section for absorption versus neutron energy for a 6.7
electron volt (ev) resonance peak in U-238 for a reactor operating at 50% power (see figure
below). If fuel temperature decreases by 50 °F, the area under the curve will and
positive reactivity will be added to the core because
A. decrease; fewer neutrons will be absorbed by U-238 overall

B. decrease; fewer 6.7 ev neutrons will be absorbed by U-238 at the resonance energy

C. remain the same; fewer neutrons will be absorbed by U-238 overall

D. remain the same; fewer 6.7 ev neutrons will be absorbed by U-238 at the resonance energy
ANSWER: C.

~ F b E £50%% & T B > St U-238E R A B6.7T 5 KRBT > el G 2 35 R
SR e T Bl o BB RS KB0F  Pld TG A g FPREEF A& F:
M oA Yges o

A R s akU-23890 e end T B

B. -l rdRa BT 0 U-2389 s B T 3 R S

C. a7 % #U-2385re feeh? 3 5 #icf

D. 47 % e e £7 0 RU-238 X feehB. 78 F KgFd F |

CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION
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P 292004
fea AT KL.05[2.9/2.9]
B350 B2852 (P2850)

Refer to the drawing of microscopic cross section for absorption versus neutron energy for a
resonance peak in U-238 in a reactor operating at 80% power (see figure below).

If reactor power is increased to 100%, the height of the curve will and the area under
the curve will

A. increase; increase

B. increase; remain the same

C. decrease; decrease

D. decrease; remain the same

ANSWER: D

- FEE A fEE80% F T iEH 5 At U-238L R wE T o HkE S e g B¢ S 0 &l e

TR c B REFFHATI00% MY RMPBRE_ A dRTPGFE_ e
A. i%{ﬁ,iﬂﬁ

B. M4 ; iF7 ¥

C. B> e

D. " afF72 %

§%: D

CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION
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P 292004
fea 4T K110 [3.2/3.2]
3. B125

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

A. Core void fraction increases.

B. Fuel temperature decreases.

C. Gadolinium burns out.

D. Control rods are partially inserted.

ANSWER: B.

LS RE2 ELEE IR R REES EOLES T2 2D
A b %iE A S

B. WANEAR T

C. & (Gd) i #

D. HdlteIns 46 »

B% B
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P 292004
fea 4T K110 [3.2/3.2]
F 3. B354

Which one of the following is the primary reason the void coefficient becomes less negative with
core burnup toward the end of core life?

A. The thermal neutron flux increases.

B. The thermal diffusion length decreases.

C. The fuel centerline temperature increases.

D. The control rod density decreases.

ANSWER: D.
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P 292004
fea 4T K110 [3.2/3.2]
R0 B2153

Which one of the following describes why most reactor power is produced in the lower half of a
core (versus the upper half) that has been operating at 100% power for several weeks at the

beginning of a fuel cycle?
A. Xenon concentration is higher in the upper half of the core.
B. The moderator-to-fuel ratio is higher in the upper half of the core.

C. The void coefficient is adding more negative reactivity in the upper half of the core.

D. Control rods are adding more negative reactivity in the upper half of the core.
ANSWER: C.

PR B A diE P o T A e H LA e 0 F B F 2100% 5T E P
FrE A Jgo T I (fpgan r A3R) Ar g 4 9

A B P NG ER R

B. flpw b LIng{omH 2l (Moderator-to-Fuel ) et & fi 3

C. fps b 230z e B 4 » P f F RS

D. fvpet Z30dlthte » chf F BRI

ERNe
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P 292004
fea AT KL11[25/2.6]
3. B175

Assume a BWR plant is at 20% power. Power is increased to 30% by control rod withdrawal.
Which one of the following statements describes the change in void fraction?

A. Void fraction initially decreases, then linearly increases with rod worth increase.

B. Void fraction increases.

C. Void fraction decreases.

D. Void fraction remains the same.

ANSWER: B.

B3k - %2005 F L BWRE B+ J5 0 40l 915 i 54 50 4o 130% o T 2o F et
DA T e A Kengi 9
A 5 A S Eo R RUSEF A AR G P SR B 5

B
C.
D
4
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P 292004
fea AT KL11[25/2.6]
F3. 0 B953

Which one of the following describes how and why the void coefficient changes as void fraction

increases during a control rod withdrawal at power?

A. Becomes more negative due to a greater fractional loss of moderator for a 1% void increase at
higher void fractions

B. Becomes more negative due to the reduction in the fast fission contribution to the neutron
population

C. Becomes less negative due to a greater fraction of neutrons lost to leakage from the core

D. Becomes less negative due to the increased absorption of neutrons by U-238

ANSWER: A.

T RS g it gl PR e e 2 R F) 0

A ERS S FS uﬁwmw T ’i%{*‘cl%ﬁﬂé}‘;ié?g%%;fz.z%frﬁf'é_iﬁ SRR
B. f R~ FIZEm Ao x4

C. piE®] » Flafbad 34 {}é'uy‘g—!‘/%miﬁ—{

D. f %] FliA44U-238975 Jran? 5 3 4o

BHA
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P 292004
fea 4T K114 [3.3/3.3]
B3 B52

A reactor has been shut down for a shift and shutdown cooling is in service. Upon a loss of
cooling water to the shutdown cooling heat exchangers, which of the following coefficients of
reactivity will act first to change core reactivity? (Assume continued forced circulation through
the core.)

A. Moderator temperature coefficient

B. Doppler coefficient

C. Void coefficient

D. Pressure coefficient

ANSWER: A.

- FRBiRE- BE(H N PF) T F R4 4 (Shutdown Cooling) ¥ o o 30 iR is 484 4r
2 AR AL R A > TR B ORR e g B LR F R ? (BRRS T
FHAORFIER )

A EioRE R Gk

B. ¥HRLE R ik
C. Zie thik
D. &4 ik
§%: A
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P 292004
fea 4T K114 [3.3/3.3]
R B253

During a hot reactor startup with the reactor coolant at 520°F, excessive rod withdrawal results

in a 10 second reactor period with reactor power low in the intermediate range. Without any
further operator action, the coefficient will respond first to reduce the rate of the
power increase.

A. pressure

B. void

C. moderator

D. Doppler

ANSWER: D.

- FF REILEr-RGRE 5520 R 0 FliEE m:]f”"#lﬁs I FRI0F ek B RFH @k
ErF ad 42FF (Intermediate Range) e @ FiT o fil 2 i g f 3 (T ’_'3
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P 292004
fea 4T K114 [3.3/3.3]
3L B272

For a normal reactor power increase from 20% to 100%, the smallest change in negative
reactivity at steady-state conditions will be caused by...

A. void content.

B. fuel temperature.

C. xenon concentration.

D. moderator temperature.

ANSWER: D.

FERE > 3 5 20%H 4c 1 100%P% T |- g R AEET §F A i
9

C. 4 kR
D. #{coH® R B
%0 D
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P 292004
fea 4T K114 [3.3/3.3]
R 0 B1653

Which one of the following lists the moderator temperature coefficient (MTC), fuel temperature
coefficient (FTC), and void coefficient (VC) in typical order of magnitude from most negative to
least negative at 50% power at the middle of core life?

A. FTC, VC, MTC

B. FTC, MTC, VC

C.VC, MTC, FTC

D.VC, FTC, MTC

ANSWER: C.

B50%3 5 R b B BEFHER Gl (MTC) ~ %5RUE & ik (FTC) 2 %
e thlic (VC) Jif e 5 F) f e s3] » T 7]ip ¥ AR A5 ?

A.FTC, VC, MTC

B. FTC, MTC, VC

C.VC, MTC, FTC

D.VC, FTC, MTC

B%:C
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P 292004
fea 4T K114 [3.3/3.3]
F3.0 B2353

During a normal power decrease from 100% to 20%, the smallest positive reactivity addition will
be caused by the change in...

A. void percentage.

B. fuel temperature.

C. xenon concentration.

D. moderator temperature.

ANSWER: D.

¥ - 0¥ 3 E1000% T 20068 » T FN— IF e g B D FORA 4o » 2
A ZiEF At

B. wiiE

WOER

$foRliE R

%% 1 D,
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#p o 292005
fea 4T KL.01[3.2/3.3]
F 3. B854

Rod position indications indicate that a control rod is at position 16. When the control rod is
moved to position 22, it is being...

A. inserted 18 inches.

B. withdrawn 18 inches.

C. inserted 36 inches.

D. withdrawn 36 inches.

ANSWER: B.
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#p o 292005
fea 4T KL.01[3.2/3.3]
R85 B1255

A core consists of fuel bundles and control rods that are 12 feet in length. A new rod position is
indicated for every 3 inches of rod motion.

If a control rod is inserted 75% into the core, it will be located at rod position...

A. 9.

B. 12.

C. 27.

D. 36.

ANSWER: B.

S R R B R R 12 B E B3 0 i § A AT R BB
B~ s T5% 0 RIE Ay D B G

A. 9.

B. 12.

C. 27.

D. 36.

% B
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#p o 292005
fea 4T KL.01[3.2/3.3]
R85 0 B3054

Rod position indication shows that a control rod is at position 22. If the control rod is then
moved to position 12, it is being...

A. inserted 30 inches.

B. withdrawn 30 inches.

C. inserted 60 inches.

D. withdrawn 60 inches.

ANSWER: A.

il e g il =l 222 FidltR e kBT =R 12 RIS
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#p 1 292005
Sodi &5 0 K1.01[3.2/3.3]
K1.11 [2.4/2.5]
B B3554

A group of control rods, initially at position 06 are withdrawn three notches. After withdrawal, this
group of rods is classified as rods; and the blade tips for this group of rods are
positioned 36 inches from the of the reactor core.

A. shallow; top

B. shallow; bottom

C. deep; top

D. deep; bottom

ANSWER: C.

- B o AR R 5060 Iz a o AR 2 P EREAES Booa ek
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Fp 292005
Sof #8 0 K1.02 [2.5/2.6]
B E . B754

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

A. B-10.

B. C-12.

C. Xe-135.

D. U-235.

ANSWER: A.

TR R AR ST TR+ 7
A. B-10.

B. C-12.

C. Xe-135.

D. U-235.

gx A
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#p o 292005
fea 4T 0 K104 [3.5/3.5]
F 350 BS54

The reverse power effect (or reverse reactivity effect) occasionally observed when a shallow control
rod is withdrawn one or two notches is due to a relatively...

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

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

C. large local power increase being offset by a void-related power decrease.

D. large local power increase being offset by a moderator temperature-related power decrease.
ANSWER: C.

Rl R i 1h - F IR Ll o= f&* I R ’*’*if@s (REF BRI E) » 2 FG
A TR B ;:f@;i\g e R T B IR g
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C. ¥ %

D
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#p 1 292005
Sodi &5 0 K1.04 [3.5/3.5]
K1.12 [2.6/2.9]
B B134

Withdrawal of a deep control rod will significantly affect which one of the following?
A. Axial flux shape

B. Rod shadowing

C. Radial power distribution

D. Reverse power effect

ANSWER: C.
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#p o 292005
fea 4T 0 K104 [3.5/3.5]
R  B254

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

A. increase and stabilize at a higher value.

B. increase temporarily, then return to the original value.

C. decrease and stabilize at a lower value.

D. decrease temporarily, then return to the original value.

ANSWER: C.
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#p o 292005
fea#g 0 K1.04 [3.5/3.5]
B35 : B356 (P354)

A 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 determined by subcritical multiplication.

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.

- FEBEITRA R AD e BRIFE > BT EE O 0 RIF BES IR
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Rl E/3E%E : 292004/1 (2016 #75)
KIBESE © K1.02 (2.5/2.6)
FFo% © B4226

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

Which one of the following will increase Kett if the reactor is at the end of core life,
but will decrease Kert if the reactor is at the beginning of core life?

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

B. Refueling water temperature is increased to 105°F.

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

D. Movable incore source range instrumentation is repositioned to increase source
range count rate.

ANSWER: B.

— N FESS RIS IR A ESSTHE - M0 LAS 23 feet - JiE 100°F HY B K}
KL - THVRIER G e LS ans g A SRR - TR O S g7
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Rl E /EE%E : 292004/2 (2016 #75)
MIBEE © k1.02 (2.5/2.6)
FF5% © B6526

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

During this period of operation, the depletion of U-235 in the fuel tends to make the
moderator temperature coefficient negative; and the withdrawal of
control rods tends to make the moderator temperature coefficient

negative.

A. less; less

B. less; more

C. more; less

D. more; more

ANSWER: A

BT PR BNERERA Y 100%1)2 B —(1 B HART o HA UL EEEART » Rl chah
-235 HURMFERHERATEDRE REBOR B T HPZEfIieh G (R AT E
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R} H R85k © 292004/3 (2016 i)
HIBESH © k1.02 [2.5/2.6 )
FE9k © B6926(P6926)

Which one of the following 10 percent power level changes produces the largest
amount of negative reactivity from the fuel temperature coefficient? (Assume that
each power level change produces the same increase/decrease in fuel temperature.)
A. 30 percent to 40 percent

B. 30 percent to 20 percent

C. 80 percent to 90 percent

D. 80 percent to 70 percent

ANSWER: A.

NHIAEHY 100%R SR RO AR (R B LR R B SEREE 2 (B —
{ELRAY A AR S 2 A AR [E R RE IR D)

A.30%% 40%

B.30% % 20%
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FHE /SR - 292004/4 (2016 H73)
MIBEE © k1.02 (2.5/2.6)
FFif : B7608

A reactor is shutdown near the end of a fuel cycle with the shu tdown cooling system
in service. The initial reactor vessel water temperature is 100°F. In this condition, the
reactor is overmoderated.

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

During the heatup, Keff will...

A. increase continuously.

B. decrease continuously.

C. initially increase, and then decrease.

D. initially decrease, and then increase.

ANSWER: C.

— N FESSAE RTINS AR Z A > BSOS Bl S i o - - /COR
JEiZ 100°F « FEREIRAF T > RESSHARREGRA » 2R TIIEVAIT IR (S S 25
EER I H DR AT » MBS R RERST - E NIRRT A R0E N Bk &
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R} H R85k © 292004/5 (2016 i)
HIFESE ¢ k1.02 [2.5/2.6 )
FE9k : B7637(P7637)

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

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

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

C. At high moderator temperatures, an increase in moderator temperature can reduce
neutron leakage from the core sufficiently to add positive reactivity.

D. At high moderator temperatures, an increase in moderator temperature can reduce
neutron capture by the moderator sufficiently to add positive reactivity.

ANSWER: B.
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Rl E/3E%E : 292004/6 (2016 #7i)
MIBEE © k1.02 (2.5/2.6)
FFo% © B7667

A reactor is shut down near the middle of a fuel cycle with the shutdown cooling
system in service.

The initial reactor vessel water temperature is 160%. In this condition, the reactor is
undermoderated.

Then, a heatup and pressurization is performed to bring the reactor to normal
operating temperature

and pressure. The reactor remains subcritical.

During the heatup, Keff will...

A. increase continuously.

B. decrease continuously.

C. initially increase, and then decrease.

D. initially decrease, and then increase.

ANSWER: B.

— R FESSAEFEAT MBI IR ZER > AR B S i o - FE e/ OR
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Rl E/3E%E : 292004/7 (2016 #75)
MIBERE  k1.02 (2.6/2.7)
3 B4826(P4826)

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

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: B.
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Rl E/3E%E : 292004/8 (2016 #7i)
MIBESE - k1.04 (2.6/2.7)
FF3%  B6627(P6626)

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

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: C.
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Rl E/EE%E : 292004/9 (2016 #75)
MIBESE - k1.04 (2.6/2.7)
Pk © B7648(P7648)

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

If reactor power is increased to 90 percent over the next few hours, the curve will
become ; and the percentage of the core neutron population lost to
resonance capture by U-238 will

A. shorter and broader; increase

B. shorter and broader; decrease

C. taller and more narrow; increase

D. taller and more narrow; decrease

ANSWER: A.
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FHERESE © 292004/10 (2016 #73H)
KIRESE © K1.04 (2.6/2.7)
FF3% - B7678(P7678)

A reactor has an initial effective fuel temperature of 800EF. If the effective fuel

temperature increases to 1,000EF, the fuel temperature coefficient will become
negative; because at higher effective fuel temperatures, a 1EF increase in

effective fuel temperature produces a change in Doppler broadening.

A. less; greater

B. less; smaller

C. more; greater

D. more; smaller

ANSWER: B.

— N ESS G TR 800EF - Bl SRR ERE 12 1000EF - PAREE
FEGHBEERER_ WRERSEBWNEERE - HARIERR I 1EF
HEEED MR A O

AU IR

B.E% /)N 5 BN

CH% & Bk

D% ¢ U

Rz .
EX: B

64



	292004CE
	292004CE-1

