BB 192004
i 8 0 K101 [3.1/3.2]
B PI33

Moderator temperature coefficient is defined as the change in core reactivity per degree
change in...

A. fuel temperature.

B. fuel clad temperature.

C. reactor vessel temperature.
D. reactor coolant temperature.

ANSWER: D.

FieAE R Gl Ao F BREF TP F A R A A2 e ?
Al PR R o

B. %EkLE % (fuel clad)ig & -

C. ¥ B%iER »

D. F BgBAIrRER o



#p 1 192004
s % ¢ K1.02[3.0/3.2]
BE: P350 (B353)

Which one of the following will result in a less negative fuel temperature coefficient?
(Consider only the direct 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.

Toie R R R A YRR R Tl ? (Y R SR T AL T BB

A, HRLEEAEH b e
B. UELE R U I o
C. %% A S+ o
D. i foME A& ¥ K o

%D,



#p 1 192004
s % ¢ K1.02[3.0/3.2]
BE : P650 (B1952)

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

A. U-233

B. U-238
C. Pu-239
D. Pu-240
ANSWER: B.
- Aot oA Gl aPis F R B s 2 TR md £ i B A Al S
LR
A. U-233

B. U-238

C. Pu-239
D. Pu-240

%% 1B,
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#p 1 192004
s % ¢ K1.02[3.0/3.2]
BE : P1950 (B753)

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.

L LI RN S s R

A B3 Prehdes s 0 3 i s R RS P ik i £ o

B. ¥ 3 eheil ~ RS Pt £ S M E P S it £ o
C. R Prerpdn g~ 7 3 e it B~ UE BRI Pramd i o
D. ¥ Fgtoa £ 2 RS Pendea 22 ¢ 3 s il o

R A



BB 192004
i 47 K1.02 [3.0/3.2]
B0 P2050 (B3352)

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

A. U235
B. U-238

C. Pu-239

D. Pu-240

ANSWER: B.

- AT AP P I F BB A T 0 T AR £ & B Y 3
RIS 2

A. U-235

B. U-238

C. Pu-239

D. Pu-240

%% 1B,
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BB 192004
i 47 K1.02 [3.0/3.2]
FEL: P3150 (B3153)

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

A. Uranium-235

B. Uranium-238

C. Samarium-149

D. Xenon-135
ANSWER: B.

ho FEY PP S E BEN 0 T A ﬁ 23 o] gt ? 3 L T £ G (microscopic
absorption cross section) ?
A. U-235

B. U-238

C. Sm-149

D. Xe-135

% % 1B,
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BB 192004
i 4 K1.03 [2.9/3.1]
B P251(B2252)

Under which one of the following conditions is a nuclear 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: A.

P F BB AT A RMAE R T 0 BT e L g foRR R ik ?

A EZ oA o SRR M2 PE o

jac)

B. &K AFrRiER M2 PFo
C. i » LI RiERB2LFF-

D. &% > LFrRIERBLPF-



BB 192004
i 4 K1.03 [2.9/3.1]
B P1150

A nuclear reactor has operated at steady-state 100% power for the past 6 months. Compared
to 6 months ago, current moderator temperature coefficient is...

A. more negative due to control rod withdrawal.

B. less negative due to control rod insertion.

C. more negative due to decreased reactor coolant system (RCS) boron concentration.
D. less negative due to increased RCS boron concentration.

ANSWER: C.

— P F R 100%E A FER S B Y o AR B F 0 B B e el

A, d AR N EEFHE 0 3% B S i+ f B (more negative) °

B. d 33~ #4014 0 3% e S ] B e (less negative) ©

C. o v F BB Fr-k k SL(RCS)ewB )k B "% ™M » 3% k= 5 &~ § & (more negative) °
D. d 3t F B4 prok i Sy(RCS) ek & 3 4e 0 3% i 5 fie] f 2 (less negative) ©

- C.

o
bl



BB 192004
i 4 K1.03 [2.9/3.1]
BEL: P1650 (B652)

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.

HEIVPEEP AP PRen 3 > TR EFBELTT & #ﬁﬁjﬁm@?}?iﬁ ?
A. Pu-2394-U-235
B. Pu-2394rPu-240
C. U-2384rPu-240
D. U-2384rPu-239

BEC



B 192004
feii 47 K1.03/K1.06[2.9/3.1]
B D P2150

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. The controlling bank of control rods is inserted 5% into the core.
B. Fuel temperature decreases from 1500°F to 1200°F.

C. Reactor coolant boron concentration increases by 20 ppm.

D. Moderator temperature decreases from S00°F to 450°F.

ANSWER: A.

T OA|VRIE E - R {oRE R R B(MTC) % = i~ f {E(more negative) ? (3 Jg “74p
FiVHMTC i = hE 7 F)

A B dl el @B 5%

B. 748 & _1500°F "% = 1200°F -

C. F Ju B4 frok ok & # 4c 20 ppm °

D. 3 fo&[:§ & ¥ _500°F *% I 450°F -

BE A
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8 192004

g 5 - K1.03 [2.9/3.1]

B .t P2151(B2152)

Which one of the following contains the nuclides responsible for most of the resonance
capture of fission neutrons in a nuclear reactor 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-239

D. U-238 and Pu-240

ANSWER: D.

AL A SRR A P F RS T AR e P A A A A R Y 5 2
Pedqf i 7 (B3R B = L #2ppr o B R Wlaz 22 -)

A. U-2354-Pu-239

B. U-2354rU-238

C. U-2384rPu-239

D. U-2384-Pu-240

§% 1D,
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P 192004
Sei 4 K1.03[2.9/3.1]
A5 P2251 (B652)

Which one of the following contains two isotopes, both of which are responsible for the
negative reactivity inserted when fuel temperature increases 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.

BRTHRCESRYE S THAVE- B nF X FIRBRER Y Al KRR ?
A. U-2354Pu-239
B. U-2354rPu-240
C. U-2384¢Pu-239
D. U-2384rPu-240

%D,
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BB 192004
feii 4 0 K106 [3.1/3.1]
BE P50

As the reactor coolant boron concentration increases, the moderator temperature coefficient
becomes less negative. This is because, at higher boron concentrations, a 1°F increase in
reactor coolant temperature at higher boron concentrations results in a larger increase in the...
A. fast fission factor.

B. thermal utilization factor.

C. total nonleakage probability.

D. resonance escape probability.

ANSWER: B.

BeRER G EEFF BBAIRBER R v %2 ) f B (less negative) 0 iz E_F]
RAERRRE P FEEARERFAF IF FERT AP H RS RS B B D

A s B FEk e

B. # ¢ & 41 * Fld(thermal utilization factor) °

C. mmiBasxo

D. # $&i* % 1% & (resonance escape probability)

B% B,
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BB 192004
feii 4 0 K106 [3.1/3.1]
B PI23

In which of the following conditions is the moderator temperature coefficient most negative?
A. Beginning of core life (BOL), high temperature

B. BOL, low temperature

C. End of core life (EOL), high temperature

D. EOL, low temperature

ANSWER: C.

BAeRE R BB LT A PMAIEET 2 5 & 5§ E(most negative) ?
A e e (BOL)EFE -

no

o
%ﬁ‘v
T

o Am & MOR o

C. %o & AW (EOL)% 3 & -

D. kA isE o
#%:C
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BB 192004
feii 4 0 K106 [3.1/3.1]
B P252

During a nuclear power plant heat-up at end of core life, the moderator temperature
coefficient becomes increasingly more negative . This is because...

A. as moderator density decreases, more thermal neutrons are absorbed by the moderator
than by the fuel.

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

C. a greater density change per EF occurs at higher reactor coolant temperatures.
D. the core transitions from an undermoderated condition to an overmoderated condition.
ANSWER: C.

PhaiThR*Thed b iy
negative) » =& _F| 5 ......

-

EREHFR G4 $ { * § & (more

A CEFF ORI B A K FREEER T L SRS S o
B. #d 341" M@ 3 0 LRSS F R
C. FEEAIKERRFPE > FF A2 chBAFLRL -

D. %< % ¥ fr(undermoderated); & #& 5 i ¥ {-(overmoderated); % ik °

N
oS

% C
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BB 192004
feii 4 0 K106 [3.1/3.1]
B D P450

The moderator temperature coefficient will be least negative at a
reactor coolant boron concentration.

temperature and a

A. high; high
B. high; low
C. low; high

D. low; low

ANSWER: C.

SR ER G AF BRELIORER 2R R e

negative) °

A %GB
B. %M
C. ;3
D. 4
gr:C

16
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reactor coolant

B ] f & (least



P 192004
SeidF  K1.06 [3.1/3.1]
BE : P751 (B651)

A nuclear 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. 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.

— P R AL ESE B FER o PRSP W g {oRE R Tk
(MTC) » { $ %41 % chMTC......

A, ity A AT KRR T 0 f E35$] (less negative) o

B. &3 4 4r-RIER T 0§ B3+ (more negative) e

C. B4 r KR & X350°F ™ pF f Edi] 5 o4 £r-RE R §350°F 7 F pF i i~ (more
negative) °

D. #.44r KB B X350°F 0 T RF R Bt s AreKR B 5350°F e b pE i | (less
negative) °

%% 1B,

7/
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BB 192004
feii 4 0 K106 [3.1/3.1]
BEL P95 (B2452)

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

A. adecrease in the thermal utilization factor.

B. an increase in the thermal utilization factor.

C. adecrease in the resonance escape probability.

D. an increase in the resonance escape probability.

ANSWER: D.

Bk B EL AR R AURCS)S FrpE s B K R R A g (BREfoBE R Glics § 1)
TR R FIER ] L

A. # ¢ 3 41 * Fli(thermal utilization factor) ™ *% -

B. #¢ 3 1% FHcH 4o o

C. * 41 :% 4% & (resonance escape probability) ™ " o

D. % 5 it 5 5 4e o

18



BB 192004
feii 4 0 K106 [3.1/3.1]
B D P1250

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

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

D. decreasing reactor coolant system boron concentration.

ANSWER: D.

FAeHE R RBEF oo £ A AR | E(more negative) » A & BT 5P ¥
ATHR Y

A Bp? Aol HAY 4 G -

B. e g R

C. HAltEAATEM -

D. & B Ar-k k Seerwmk BV 1L o

%D,
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BB 192004
feii 4 0 K106 [3.1/3.1]
B D P1450

The moderator temperature coefficient will be most negative at a reactor coolant
temperature and a reactor coolant boron concentration.

A. low; low
B. high; low
C. low; high
D. high; high

ANSWER: B.

FAicME R GHEF RELIOLER LD Wi o E 5 & f & (most
negative) °

A Mo
B. 3,
C. ®: 3
D. 3%
¢% B
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P 0 192004
Foqn %5 1 K1.06 [3.1/3.1]
B3 P1752 (B1752)

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

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

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

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

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

moderator.
ANSWER: C.
TSl I Edy i 7 % % fr(undermoderated) st F F g B P o FIEfoE R T @
ERER R RO

A ¥t fFRR > Fl mRpRFE ISR B th? L5 .

AN
o

B. #der fFRR > FEE ORI EY 3
C. ﬁ:ﬁ—%c)\_ﬁﬁ}‘@}ia‘fﬂé E/ﬁkﬂf&ﬁfﬂ# é‘;ipi‘,]/{ﬁjﬁ_;_i,’) o

D. #4c x 0 F R 0 F R B g 3 0 o
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P 192004
SeidF  K1.06 [3.1/3.1]
BEL: P1850 (N/A)

Which one of the following describes why the moderator temperature coefficient is more
negative at the end of core life (EOL) compared to the beginning of core life (BOL)?

A. Increased nucleate boiling at the EOL amplifies the negative reactivity added by a 1°F
moderator temperature increase.

B. Increased control rod insertion at the EOL amplifies the negative reactivity added by a
1°F moderator temperature increase.

C. Decreased fuel temperature at the EOL results in reduced resonance neutron capture for a
1°F increase in moderator temperature.

D. Decreased coolant boron concentration at the EOL results in fewer boron atoms leaving
the core for a 1°F moderator temperature increase.

ANSWER: D.

BAoBER Gl F & X PEOL)E B 5 wiRYpcd mi #(BOL)gf B { +
(more negative) ?

A.

B.

N
oS

Vs E e R B P AR 4 0 %X T B e RIEARE S B IF A B binf FORA -
ok bR AR EH A0 A T EIRERF A F IF AW ) F
B oo

BB G RP AR ERE N ERECHERELF IF B> FEDLIRS 3 £
;F\:”) o

Yo d b AP AL I RE B ERECRIERSF S B IF pFo B g o
R+ Hc o

% ' D.
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BB 192004
feii 4 0 K106 [3.1/3.1]
BEL P2650 (B2652)

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

A. Positive reactivity will be added because fewer neutrons will be captured by the
moderator.

B. Positive reactivity will be added because fewer neutrons will be absorbed at resonance
energies while slowing down.

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

D. Negative reactivity will be added because more neutrons will be absorbed at resonance
energies while slowing down.

ANSWER: C.

T 7P A I FEds i i % fr(overmoderated) ¢ 5 BBy ® > FEfoRER T E S 3
EF R R «E‘

>

dede B R FlE BB EL VY S
B. #4e r t FRAE 0 FlE ARERFEIIE RN B joehy 0 o
C. #4er f FRRE rﬂﬁ‘%fr%l]ﬁ%—#ﬁ‘jﬁiiﬂ—? o
D. #tex f F R > Fla pp@dpd ik 23 jeam? 3 § o

H%}:C.

23



BB 192004
feii 4 0 K106 [3.1/3.1]
BEL: P2750

A nuclear reactor is operating at full power following a refueling outage. Compared to the
moderator temperature coefficient (MTC) just prior to the refueling, the current MTC is...

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

C. less negative below approximately 350°F 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: A.

PG R AL EE BB S FEE AR L R P oRE R Tk
(MTC) » P % ¢MTC......

A, ity AT KRR T 0 f B350 (less negative) o

B. &3 4 4r-RiER T 0§ B3+ (more negative) e

A Fro KGR B %350°F 0 T pF fiE g ) (less negative); 4 AroRKIE B X)350°F 7 b pF
=~ (more negative) °

O
R

D. a4 #r kiR B §350°F 12 T pF § (@ i+ (more negative) 5 74 AroKE B 9 350°F 17 ¢ opE
§ B #] (less negative) °
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BB 192004
feii 4 0 K106 [3.1/3.1]
BEL P2950 (B2952)

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

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

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

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

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

ANSWER: D.

Tl ¥ T FEdy i 0 i % fr(overmoderated)shr + F B B e ¥ 0 8 foRE A H 4o iz

F R ?

A et n fF R TR AR E R B ead 3L 5

4y

B. #-dex fF R FlEIoRIBHEL 50
C. #4e L F bk > Fl5 hifd Bl Pl £ 3R B frend 3 0 o
D. #4c x 0 F R 0 F R B g 3 0 o

H%}:D.
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BB 192004
feii 4 0 K106 [3.1/3.1]
BEL: P3151(B3152)

How does the addition of boric acid to the reactor coolant affect the moderator temperature
coefficient in an undermoderated nuclear 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.
& % # fo(undermoderated) s + £ fls Bl ¥ o AR e x K g BIE Aok Rt fod]
BRGHEE S PAPE?

A. RA*E p EaMTC» f E% % (more negative) °
%

B. AL f ®MTC o f 1

s

‘% (less negative) °

C. RA:Z2EaMTC> & B% % -
D. A#&stx EcMTC & E% " o

B% B,
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BB 192004
fii 47 K1.06 [2.5/2.6]
BEL P3352

As compared to the moderator temperature coefficient (MTC) of reactivity at the beginning of
core life, the MTC at the end of core life is: (Assume 100% power for all cases.)

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

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

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

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

ANSWER: C.

s E b B F R g {oAliE R GHE(MTC) » s B & ke MTC......(B#®
RS 100%3 )

A. @2 U-235 4% @ % 2 i+ § @ (more negative) » it Wi £ Ry A H P F L % o
B. d 3t U-238 423 @ % & #) f fE(less negative) » it i £ Ry s HP F L § o

C. o »F RBAFrkmERS Ka $ 2+ § E(more negative) > 4 4 ¢ + e+ &

i%(“[: o
D. d »jdpsdh gl a %= o] foE(less negative) 0 A 4 P F g I F R 3 4 o

H%}:C.
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BB 192004
feii 4 0 K106 [3.1/3.1]
B0 P3650 (B3652)

Which one of the following describes the overall core reactivity effect of a moderator
temperature increase in an undermoderated nuclear 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.

& © % fr(undermoderated)cr 3 £ e Bl ¢ 0 T Sl K T AEK i 4 {rAliE B A e #
W F R Tk ?

A Bder R RER > FIZ L 57 3 AR PFARU-238 AL Jric £ Tt e
B. #ter fFRAE O FIE L 5P S AR AL o E

C. B4vr P F R > Flafet P 3+ A PFAU-238 Ak driat £ 7 s o

\

D. ¥4 » 0 F R > Fl 0¥ 3 AR PRARE {odld g -

H%}:A.
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B . P51

Why does the fuel temperature (Doppler) coefficient becomes less negative at higher fuel
temperatures?

A. As reactor power increases, the rate of increase in the fuel temperature diminishes.
B. Neutrons penetrate deeper into the fuel, resulting in an increase in the fast fission factor.

C. The amount of self-shielding increases, resulting in less neutron absorption by the inner
fuel.

D. The amount of Doppler broadening per degree change in fuel temperature diminishes.

ANSWER: D.

kgl (‘%’K SR RBc AR R R PFen g B ] (less negative) 0 R Fl At

A BANE R B b S EFF RS F R e a B

B. ¢ 3 LiEr 7SR EREA A T 4

C. f 7% B jir(self-shielding) & 3 4¢ » F3yp - Pl frahd 5 85 .
D 38 B TR FS R AR AR A L -

% D
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BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL: P65I

Which one of the following will cause the Doppler power coefficient to become more
negative?

A. Increased clad creep

B. Increased pellet swell

C. Lower power level

D. Higher coolant boron concentration

ANSWER: C.

T I g R B S e ® S < f E(more negative) ?

F
A. # 2 % (clad creep)f 4r ©
B. ¥k WRR R B 4o o

C. # Ffig o

D. 4 Fr-kmk R #g o

§5:C
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B D P1052

As core age increases, for the same power level the fuel temperature coefficient of reactivity
becomes negative because average fuel temperature

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

D. less; increases

ANSWER: A.
R EBE L RHER AEAR S F TGS L THRPER
S

A. = § iE(more negative) ; *§
B. #+ f {&(more negative) ; < B
C. #| f @ (less negative) ; " 4
D. #-] f & (less negative) 5 = &

BE A
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B : PI8SI

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.

FRERERTESADPE > Tomek =t ZHERBAERAPM § F BRH 4 ?
A. U-235 2 Pu-239
B. U-235 £ Pu-240
C. U-238 £7 Pu-239
D. U-238 £ Pu-240

%D,
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BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL: P1951 (B1553)

A nuclear power 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.

i B L T70%x4 FiFfE o T | iw -‘F’i‘ H#-ié 17 ELE B Glicen f B R | (less negative) 7 (R
YRR T Bk k)

A. 3 4o hp s ePPu-240 8.8 -

B. #3 8f-®ER -

C. &3 2ER -
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BB 192004
i 47 0 K1.07 [2.9/2.9]
FEL P2052 (B2053)

Compared to operation at a low power level, the fuel temperature coefficient of reactivity at a
high power level is negative due to . (Assume the same core

age.)

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

D. more; increased neutron flux

ANSWER: C.

R MNP FERDF > ARIPFERTORPEER G 0 Fli
o (B ERAR)

A. #| f e (less negative) 5 %l 1 T EE R B E G ek

B. #& = § i (more negative) ; ~» HAF 3 Z A

C. #] f @ (less negative) ; L8 & B

D. # ~ § i&(more negative) ; ¥ + i I Hf 4o

B%:C
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BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL P2352 (B2453)

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.

BU-238EJR 2 4 2. T 5 BT B G 8¢ 3 i BB A e T BT o
EOALE R R4 0 W AT he R G LR BAS e FE o
A H4es 3 LR SR BFROY F §4RU-238% ¢

B. H4c: 5 L 5°¢F gHRU2I8ELIRY F it T3

C.oasFz2 %3 LALNEFFDY + g4 U-238% ¢

D. ‘a2 % ;3 L 57 F §4#U238%£4R7 F i E T

bl

E%:C
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B P2451 (B552)

Which one of the following describes how the magnitude of the fuel temperature coefficient
of reactivity is affected over core life?

A. It remains essentially constant over core life.
B. It becomes more negative due to the buildup of Pu-240.
C. It becomes less negative due to the decrease in RCS boron concentration.

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

ANSWER: B.

Tl Ay T R R hieh k] Ao flpu Y R

Wa
b
RS
=g
~0

A AAd > e b aEF 2 %
B. Fl15Pu-240n 3 44 m @ 7 H f & { * (more negative) °

C. FIZRCSmk " Mm ¢ (FH § &% ] (less negative) o

D. A2d~d 2 B A4 F A0 @ (FH f %~ (more negative) » H {5 F] 5 ol B
f 18 % | (less negative) °

B% B,
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BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL: P2651(B2553)

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.

RS o VSRR R (3R #) Thdic I %+ (more negative) 0 F]
R EF BTG R ad AR )

A. R E ;5 Yps FPu-2408 5

B. 2 mw s HAF S

C. 4= ¥ ; Yo enU-2384 %

D. 48 ; g s H A P b

SN

/
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BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL P2751 (B2753)

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 nuclear 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.
- P F B rIS50% FE g > pU-238% 4R 4 B6.77 F RiE(ev)T o H AR o B
BB 35 & R e T BlAToT o
AR B R M50°F 0 BlW AT ehg ff K- DR EELF R E T 7 e~

A R U238 e eh? 3 g b
B. ] 5 iR BT 0 U238 Jc6.7% F kP I gt

C. a#72 % #U-238s Jxin? F Bl

D. a¥7 % tXiki BT 0 AU Jz6.77 + REF? F b

H%}:C.

39



CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION

40




BB 192004
i 47 0 K1.07 [2.9/2.9]
BEL P2850 (B2852)

Refer to the drawing of microscopic cross section for absorption versus neutron energy for a
resonance peak in U-238 in a nuclear 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. 1increase; increase

B. increase; remain the same
C. decrease; decrease

D. decrease; remain the same
ANSWER: D.

- MPEFF REIR0% S F i 0 AU238L R E T o Hipg e g g &P 3 £
B 44T BT o

EFRBHFHI00% Pl RBEAY > ad RTORHH o
A. i\a e i\a 4
B. #f4c ; aFEr ¥
C. B gt
D. Bt a2 g
3
CROSS
SECTION
- NEUTRON ENERGY
1J-238 RESONANCE ABSORPTION
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B P3750 (B3753)

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 nuclear
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.

2

T B 80% 5 AL 1L B 4 o

FERTEY - L AURF P AREY T RBT P S R PR
HsF o Bt 500 005 70% 0 F 44518 @ P 3 FRU238E SR E A
AL R A :

A BE P RCE RS

B. #&3 F #&F ; i‘gﬂ:

C. BAED WE D
D. JET JE S H 4
& A

CROSS
SECTION

NEUTRON ENERGY
U-238 RESONANCE ABSORPTION
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BB 192004
i 47 0 K1.07 [2.9/2.9]
B P3850 (B3852)

Refer to the drawing of microscopic cross section for absorption versus neutron energy for a
resonance peak in U-238 in a nuclear 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. 1increase; increase

B. increase; remain the same

C. decrease; decrease

D. decrease; remain the same

ANSWER: B.

- P F F B 80%F F AR E R > A U-238% Rk T o H BB e 6 (microcopic
cross section)£2 ¥ & ip & el (ad HRAcT BlAToT o

FFEEEAFERI60% BV AFARK o AdRTEOR R o

A. i\‘gﬁ ;i\‘g’%\:

B. #4r; afFH g

D. B a2 ¥

CROSS
SECTION

NEUTRON ENERGY
U-238 RESOMANCE ABSORPTION
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BB 192004
feii 4 0 K108 [3.1/3.1]
B P253

Which one of the following groups contain parameters that, if varied, will each have a direct
effect on the power coefficient?

A. Control rod position, reactor power, moderator voids

B. Moderator temperature, RCS pressure, Xenon level

C. Fuel temperature, xenon level, control rod (CEA) position
D. Moderator voids, fuel temperature, moderator temperature

ANSWER: D.

Tl R A R A N Gl S I R

A FHIBEE ~F REFHF oA 3 0E
B. $fc#E & ~RCS &+ ~ 54 &

C. #iHER &3 & 4% (CEA) =}
D. $fc@l g e ~ B R ~ iR AR

% :D.

RS
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BB 192004
feii 4 0 K108 [3.1/3.1]
BEL: P652

Which one of the following adds the most positive reactivity following a reactor trip/scram
from full power at the beginning of core life? (Assume reactor coolant system parameters
stabilize at their normal post-trip values.)

A. Void coefficient

B. Pressure coefficient

C. Fuel temperature coefficient

D. Moderator temperature coefficient

ANSWER: C.
S REM R R A DE RE EN RS FEER AR TR F SRSk
A F R ?(BEF BERA IR A EEON A B SR LD ¥ BE)

A. 7 ¥k

B. &+ iz

C. PR B ik
D. S{-®f & ¥

B%C
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BB 192004
feii 4 0 K108 [3.1/3.1]
BEL: P8SI

Which one of the following groups contains only parameters that, if varied, will each have a
direct effect on the power defect?

A. Control rod position, reactor power, and moderator voids

B. Moderator voids, fuel temperature, and moderator temperature

C. Fuel temperature, xenon concentration, and control rod position

D. Moderator temperature, reactor coolant pressure, and xenon concentration

ANSWER: B.

TPl S 2 R PR 3R g 5T 4k (power defect)id & B 3R Y
A Bl s F BES 2 EoRT e

B. 4o® %o~ SR 2 SRR

C. #HER - ~FFERZIHBEE

D. ${cBR R ~F BBAILERS 2 4 4R

% ! B.

RS
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BB 192004
feii 4 0 K108 [3.1/3.1]
BEL P1353

A nuclear reactor is exactly critical at the point of adding heat during a xenon-free reactor
startup at the beginning of core life. Reactor power is ramped to 50% over the next 4 hours.

During the power increase, most of the positive reactivity added by the operator is necessary
to overcome the negative reactivity associated with the...

A. buildup of core Xe-135.

B. increased fuel temperature.

C. burnout of burnable poisons.

D. increased reactor coolant temperature.

ANSWER: B.

BEL AP I FRBL R eAPEREBPE R BLTEFTRE o F BREH T4 pEp
=l

PEHAHE R A L R RS SR T AR F AR D F R
A. Xe-135 % B A o

B. L A H 4 o

D. FREEAIRER Y -

&% B
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BB 192004
feii 4 0 K108 [3.1/3.1]
B 1 PI5S1

A nuclear reactor has been operating at steady state 50% power for one month following a
refueling outage. Reactor power is ramped to 100% over the next 2 hours.

During the power increase, most of the positive reactivity added by the operator is necessary
to overcome the negative reactivity associated with the...

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

C. burnout of burnable poisons.

D. increased fuel temperature.

ANSWER: D.

S F R E AR B 0 0 S0% F AR B - B o 2 5 R RED S
2 RN EAD T 100%

BEH BT TR e LB F BRSPS AT AR E M ] F R
A FEBAIGRER A o

B. Xe-135 g R ff o

D. 8 R A 4o -

H%}:D.
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BB 192004
i 47 K1.09 [2.8/2.9]
BE: P552

As reactor coolant boron concentration is reduced differential boron reactivity worth (AK/K
per ppm) becomes...

A. less negative due to the increased number of water molecules in the core.
B. more negative due to the increased number of water molecules in the core.
C. less negative due to the decreased number of boron molecules in the core.
D. more negative due to the decreased number of boron molecules in the core.

ANSWER: D.

LEFORF AR OPER TN s A E R A AE(AK/K/ppm).. ...
A. % = o] f o E(less negative) > F] & Yg oo R A F Hed e o

B. % = #&*~ f i (more negative) » F| i Vg & R A F B Ao o

C. ® =] f B (less negative) » F| 5z Vg s crF2 A 3 Hop b o

D. % = f~ § (@ (more negative) > F] 5 Vg o R A F Hps b o

%D,
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BB 192004
i 47 K1.09 [2.8/2.9]
BE: P1350

With higher concentrations of boron in the reactor coolant, the core neutron flux distribution
shifts to energies where the absorption cross-section of boron is

A. higher; lower
B. higher; higher
C. lower; lower

D. lower; higher

ANSWER: A.
FRRBAF-RaMmER FH o Yo 3UFLSHERBI_ wd o s wes
e

A RE R

B. & ;&3

C. fixid 5 fiid

D. % 5 B

R A
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BB 192004
i 47 K110 [2.9/2.9]
B D P52

Differential boron reactivity worth will become negative as moderator temperature
increases because, at higher moderator temperatures, a 1 ppm increase in reactor coolant
system boron concentration will add boron atoms to the core.

A. more; fewer

B. more; more

C. less; fewer

D. less; more

ANSWER: C.
B FRE o R AT HEF E ORI R A e %S R P SN
T R EL Aok k SLermiE B R B e 1 ppm o St e x R

A. #.+ } {&(more negative) ; $ix "
B. #+ f i&(more negative) ; i %
C. #] f & (less negative) 5 $ix ">
D. #-| § & (less negative) ; # %

$ % 1 C.

/
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8 192004

g 5 - K1.10 [2.9/2.9]

BE.:  P1252

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

B. boron concentration increases.

C. moderator temperature increases.

D. fission product poison concentration increases.

ANSWER: A.

M s N AR (AK/K/ppm) #->% fr fiF 5 =6 fi % f {8 (more negative) ?
A VRMEREG o

B. Ak & H e o

C. SRR o

D. »H A # RIERH e o

BE A
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BB 192004
i 47 K110 [2.9/2.9]
Bt P3552

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

Reactor power is 50%.
Average reactor coolant temperature is 570°F.

After a power increase, current plant conditions are as follows:

Reactor power is 80%.
Average reactor coolant temperature is 582°F.

Assume that the initial and current reactor coolant boron concentrations are the same. Which
one of the following describes the current differential boron worth (DBW) in comparison to

the initial DBW?

A. The current DBW is more negative because a 1°F increase in reactor coolant temperature
will remove more boron-10 atoms from the core.

B. The current DBW is more negative because a 1 ppm increase in reactor coolant boron
concentration will add more boron-10 atoms to the core.

C. The current DBW is less negative because a 1°F increase in reactor coolant temperature
will remove fewer boron-10 atoms from the core.

D. The current DBW is less negative because a 1 ppm increase in reactor coolant boron
concentration will add fewer boron-10 atoms to the core.

ANSWER: D.

T 5 AP T AR R 2

FRESF L 50%
FREBAFRTIEE R A 5T0°F

BT R S TRUPIRG BT

F R B % L 80%
F R RLprok T ¥ B L 582°F

Bk A 42 G F s B4 Ao kAR R RAR P 0 AR BT A0 ds i £ 4 4E (DBW) 0 T S i
¥4 MG DBW?

A. 73 DBW i #a+ f & (more negative) > F15 & e B4 4r KR A& 34 19F > Yo 4
PRy ES R
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W

.7 DBW % f+ f E(more negative) > Fl & F JE B4 Fr KAk R & H 4 | ppm > o
g a0 R+ { 5§ o

Bt DBW 3 #i] f & (less negative) » F1 5 F s B4 fr-RKiE B F K4 1°F > pu 4 3
10 e+ {0 o

.3 DBW Z $i] f & (less negative) » Fli & B B4 Ar Rk R & H 4 1 ppm > 4v »
Tprs 10 o+ {0 o
% ' D.
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BB 192004
foi 47 KL [2.9/3.1]
BEL P35I

The amount of boric acid required to increase the reactor coolant boron concentration by 50
ppm at the beginning of core life (1200 ppm) is approximately as the amount
of boric acid required to increase boron concentration by 50 ppm at the end of core life (100

ppm).

A. the same

B. four times as large
C. eight times as large
D. twelve times as large
ANSWER: A.

Fet Vg s & 6 A7 8P (1200 ppm) e x i B4 Fr Rk B 3 4e 50 ppm A7 F cRREL £ 0 4p 0T
b A A H (100 ppm)Hg 4eF2k B 50 ppm #7E REREE L.

~

A BbiBENEeiY

T

B. 264+ id x4
C. 36495367283

D. 264953679123

=N

7

55



B 192004
i 47 1 K111 [2.9/3.1]
BE: P1050

The amount of pure water required to decrease the reactor coolant boron concentration by 20
ppm at the end of core life (100 ppm) is approximately the amount of pure
water required to decrease reactor coolant boron concentration by 20 ppm at the beginning of
core life (1000 ppm).

A. one-tenth

B. the same as

C. 10 times

D. 100 times

ANSWER: C.

s & 6 R (100 ppm) sk Jis B4 FroR AR RS 20 ppm fTE kR R o ARt
tlig s F 4 8 (1000 ppm)j > F i B4 kAR R 20 ppm HTF PM R E L

A BEAD A bi Pt s -

B. 6% W EF &4
C. 36252564+ P0108
D. & AH 53 &4 #1100 2

g% C
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#p 1 192004
feqn & K112 [2.7/2.7)
B3 P52

A reactivity coefficient measures a/an
reactivity defect measures a

change in reactivity while a

measured parameter.

A. integrated; total

B. integrated; differential
C. unit; total

D. unit; differential

change in reactivity due to a change in the

ANSWER: C.
FIER G8cg BIF BR O %15 F R T 4 (reactivity defect) ] 5_& B “7ip] S B %
va ERaE BR i

A F AR

B. # A A

C. i %
D. ¥ i+ ; jcA
5% C
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#p 1 192004
feqn & K112 [2.7/2.7)
B P352

Given the following initial parameters, select the final reactor coolant boron concentration
required to decrease average coolant temperature by 4°F. (Assume no change in rod position
or reactor/turbine power).

Initial reactor coolant system boron concentration = 600 ppm

Moderator temperature coefficient =-0.015% AK/K per °F
Difterential boron worth =-0.010% AK/K per ppm
Inverse boron worth =-100 ppm/% AK/K
A. 606 ppm
B. 603 ppm
C. 597 ppm
D. 594 ppm
ANSWER: A.
C AT G dn Sl BT RAATRTIE RS M 4°F s F R RAIORGPBEEMER T L
FOU(BRBAF BB AW LT R

F OB AR s B ek B = 600 ppm

BiomE R Gk =-0.015% AK/K/°F
M s> 7N AR =-0.010% AK/K/ppm

i A2 A 4F (Inverse boron worth) = -100 ppm/% AK/K
606 ppm
603 ppm
597 ppm

594 ppm
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#p 1 192004
feqn & K112 [2.7/2.7)
B P8s2

Given the following initial parameters, select the final reactor coolant boron concentration
required to increase average coolant temperature by 6°F. (Assume no change in rod position
or reactor/turbine power.)

Initial boron concentration =500 ppm
Moderator temperature coefficient =-0.012% AK/K per °F

Difterential boron worth =-0.008% AK/K per ppm
Inverse boron worth =-125 ppm/% AK/K

A. 491 ppm

B. 496 ppm

C. 504 ppm

D. 509 ppm

ANSWER: A.

C T ARl B0 A IR T SRR A R 6°F 0 F R EL Ik PR B PER G 5
PO (BRBEAF BB LG )

F R BA K s S ek R =500 ppm

BiomE R ik =-0.012% AK/K/°F
A =-0.008% AK/K/ppm
if #% 47 (Inverse boron worth) -125 ppm/% AK/K

A. 491 ppm
B. 496 ppm
C. 504 ppm

D. 509 ppm
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#p 1 192004
feqn & K112 [2.7/2.7)
B3 P953

Given the following initial parameters:

Total power coefficient =-0.016% AK/K/%
Boron worth =-0.010% AK/K/ppm
Rod worth =-0.030% AK/K/inch inserted

Initial reactor coolant system
(RCS) boron concentration = 500 ppm

Which one of the following is the final RCS boron concentration required to support
increasing plant power from 30% to 80% by boration/dilution with 10 inches of outward
control rod motion. (Assume no change in xenon reactivity.)

A. 390 ppm
B. 420 ppm
C. 450 ppm

D. 470 ppm

ANSWER: C.

@ ST R 4 ol

ot X R =-0.016% AK/K/%
F&RAR =-0.010% AK/K/ppm
Al AR =-0.030% AK/K/inch inserted

F O E L Aok ks
(RCS)#= 4-F2 3k B =500 ppm

F R DA 10+ 2 AR 0 R R FH30%H T 80%PF > RCS ik & ik
BRabP2(BXFZFBAEALTRM)

A. 390 ppm
B. 420 ppm

C. 450 ppm
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#p 1 192004
feqn & K112 [2.7/2.7)
B3 PI553

Given the following initial parameters, select the final reactor coolant boron concentration
required to decrease average coolant temperature by 6°F. (Assume no change in rod position
or reactor/turbine power.)

Initial boron concentration =500 ppm
Moderator temperature coefficient =-0.012% AK/K per °F

Difterential boron worth =-0.008% AK/K per ppm
Inverse boron worth =-125 ppm/% AK/K
A. 509 ppm
B. 504 ppm
C. 496 ppm
D. 491 ppm
ANSWER: A.
CAT A Sl 5 RAATRTIOE RN 6F F RBARDEEMERT S
FOU(BRBAF BB AW LT R

A7 he AR B =500 ppm
BiomE R ik =-0.012% AK/K/°F
M s> 7N AR =-0.008% AK/K/ppm
if # 48 (Inverse boron worth)  =-125 ppm/% AK/K
A. 509 ppm
B. 504 ppm
C. 496 ppm

D. 491 ppm
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#p 1 192004
feqn & K112 [2.7/2.7)
B3 P1753

Given the following initial parameters:

Total power coefficient =-0.020% AK/K/%
Boron worth =-0.010% AK/K/ppm
Rod worth =-0.025% AK/K/inch inserted

Initial reactor coolant system
(RCS) boron concentration = 500 ppm

Which one of the following is the final RCS boron concentration required to support
increasing plant power from 30% to 80% by boration/dilution with 10 inches of outward
control rod motion?(Assume no change in xenon reactivity.)

A. 425 ppm
B. 450 ppm

C. 550 ppm

D. 575 ppm

ANSWER: A.

S AT P e

B X ik =-0.020% AK/K/%
R AR =-0.010% AK/K/ppm
FHlE A4 = -0.025% AK/K/inch inserted

FRBA IR &
(RCS)#4~ 4ok B = 500 ppm
%ﬁ%#ﬁ DAl 10 2 A FEER 0 ® T R F30%3H T 80%FF » RCS ik ¥ Ak
U (BRLAF BRRT R

3y
e

. 425 ppm

R
A
B. 450 ppm
C. 550 ppm
D

. 575 ppm

=N
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#p 1 192004
feqn & K112 [2.7/2.7)
B P2353

Given the following initial parameters:

Total power coefficient =-0.020% AK/K/%
Boron worth -0.010% AK/K/ppm
Rod worth -0.025% AK/K/inch inserted
Initial reactor coolant system
(RCS) boron concentration = 500 ppm

Which one of the following is the final RCS boron concentration required to support
decreasing plant power from 80% to 30% by boration/dilution with 10 inches of inward
control rod motion?(Assume no change in xenon reactivity.)

A. 425 ppm
B. 475 ppm
C. 525 ppm

D. 575 ppm

ANSWER: D.

& ST Z(-ﬁr, Q’{:

ot &Rk =-0.020% AK/K/%
F&RAR =-0.010% AK/K/ppm
e AR =-0.025% AK/K/inch inserted
F A Gk
(RCS)#~ 472k B = 500 ppm

FRE A 1042 0 i{w,}a}i ' 1T Rt 5 80% 3 30%P¥ » RCS ehid & pak
1y "?(n;‘,\‘.jtq,%ﬁff@;)ﬁ 4 )

475 ppm

};ﬁ_
A. 425 ppm
B.

C. 525 ppm
D.

575 ppm

B% D
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P 192004
fean 4 0 K112 [2.7/2.7]
B3t : P2453 (B2453)

Given the following initial parameters:

Total power coefficient =-0.020% AK/K/%
Boron worth =-0.010% AK/K/ppm
Rod worth =-0.025% AK/K/inch inserted

Initial reactor coolant system
(RCS) boron concentration = 600 ppm

Which one of the following is the final RCS boron concentration required to support
increasing plant power from 40% to 80% by boration/dilution with 40 inches of outward
control rod motion?(Assume no change in core xenon -135 reactivity.)

A. 420 ppm
B. 580 ppm
C. 620 ppm
D. 780 ppm

ANSWER: C.

S e A d

RS = 0.020% AK/K/%
FE N AR =-0.010% AK/K/ppm
il AR =-0.025% AK/K/inch inserted

A ok
(RCS)4=4-#2k & = 600 ppm

FBER DIEHH 403 2 AFEMER T Rt F40%3 3 80%PF - RCS sl 4 7k
250 (B hXe- 135 F RLT Hi1)?
. 420 ppm

R
A
B. 580 ppm
C. 620 ppm
D

. 780 ppm
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#p 1 192004
feqn & K112 [2.7/2.7)
B P2553

Given the following initial parameters:

Reactor power =100%

Total power coefficient =-0.020% AK/K/%

Boron worth =-0.010% AK/K/ppm

Rod worth =-0.025% AK/K/inch inserted

Initial reactor coolant system
(RCS) boron concentration = 500 ppm

Which one of the following is the final RCS boron concentration required to support
decreasing plant power to 30% by boration/dilution with 20 inches of inward control rod
motion? (Assume no change in xenon reactivity.)

A. 410 ppm

B. 425 ppm

C. 575 ppm

D. 590 ppm

ANSWER: D.

© AT A Sk
FOR B =100%
KIS - S =-0.020% AK/K/%
& RAR =-0.010% AK/K/ppm

-0.025% AK/K/inch inserted

rdl A4
B R L frok
(RCS)4= 472k B = 500 ppm

FEFRE I AE 202 ?’% ERER 0 TR FED 30%PF 0 RCS e ¥ MER 5 %
o (“;u 35 RRRTRM)?

A. 410 ppm

B. 425 ppm

C. 575 ppm

D. 590 ppm

2% :D.

7/
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BB 192004
i 8 K113 [2.9/2.9]
BEL P53

During power operation, while changing power level, core reactivity is affected most quickly
by...

A. Dboron concentration adjustments.
B. power defect (deficit).

C. xenon transients.

D. fuel depletion.

ANSWER: B.

hrt FEEH T RS G TIPS A RTINS F B 2
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BB 192004
i 8 K113 [2.9/2.9]
B . P13

Which one of the following statements concerning the power defect is correct?

A. The power defect necessitates the use of a ramped T,y program to maintain an adequate
reactor coolant system subcooling margin.

B. The power defect increases the rod height requirements necessary to maintain the desired
shutdown margin following a reactor trip.

C. The power defect is more negative at the beginning of core life because of the higher
boron concentration.

D. The power defect causes control rods to be withdrawn as reactor power is decreased.

ANSWER: B.

<

f

LT R S T

A d 3 HF TR EEY TIOE R (Tae) ¥ 2 3 % (ramped Tae program) » 4 it 2R F R B
AR ks AR e A A o

B, 45 f MEABGEAE PBSARE > FRH GBS AR ES X RHE A

g
C. X4 thpod i i+ f E(morenegative) » &4 Mk B K F TR o

F e Bt 50 Mg D dles o

v
s
43
-~
e
e
9—
&
5
F_*
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i 8 K113 [2.9/2.9]
BE: P2071(B2070)

Neglecting the effects of changes in core Xe-135, which one of the following power changes
requires the greatest amount of positive reactivity addition?

A. 3% power to 5% power
B. 5% power to 15% power
C. 15% power to 30% power
D. 30% power to 60% power

ANSWER: D.

Faveih e Xe 135 s fl 0 THPIE S AR TR A L F LR S ?

A. 3%z F % 5%74 &K
B. 5% X % 15%% &

C. 15%3 & % 30%% &
D. 30%% & 3 60%% &

%D,
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BB 192004
i 8 K113 [2.9/2.9]
B : P2169 (B2669)

Neglecting the effects of core Xe-135, which one of the following power changes requires the
smallest amount of positive reactivity addition?

A. 2% power to 5% power
B. 5% power to 15% power
C. 15% power to 30% power
D. 30% power to 50% power

ANSWER: A.

P ATE PEDCSELEY SRS STET T SIS 1 T R
A. 2%% F % 5% XK

B. 5% X 3 15%% %

C. 15%3 & % 30%% &

D. 30%% & 3 50%% &

BE A
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Sei i K1.13[2.9/2.9]
B 5L P2851 (B2470)

Neglecting the effects of core Xe-135, which one of the following power changes requires the
greatest amount of positive reactivity addition?

A. 3% power to 10% power
B. 10% power to 25% power
C. 25% power to 60% power
D. 60% power to 100% power

ANSWER: D.

4ok 2 s 61 Xe-135 2l » T AU H F R F R e r D F BR A S 2
A. 3% F 2 10%F

B. 10%3% & 3 25%% ¥

C. 25%3 & 2 60%¥ &

D. 60%% & 3 100%% &

#% D
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Sei i K1.13[2.9/2.9]
BEL T P2953 (N/A)

Neglecting the effects of core Xe-135, which one of the following power changes requires the
greatest amount of positive reactivity addition?

A. 3% power to 10% power
B. 10% power to 25% power
C. 25% power to 65% power
D. 65% power to 100% power

ANSWER: C.

4ok 2 s 61 Xe-135 2l » T AU H F R F R e r D F BR A S 2
A. 3% F 2 10%F

B. 10%3% & 3 25%% ¥

C. 25%3% & % 65%%

D. 65%3% & 3 100%3% &

§5:C
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BB 192004
i 8 K113 [2.9/2.9]
B0 P3050 (B3051)

A nuclear reactor startup is in progress with the reactor at normal operating temperature and
pressure. With reactor power stable at the point of adding heat, a control rod malfunction
causes an inadvertent rod withdrawal that results in adding 0.3 %AK/K reactivity.

Given:

All rod motion has been stopped.

No automatic system or operator actions occur to inhibit the power increase.
Power coefficient = -0.04 %AK/K / % power

Average effective delayed neutron fraction = 0.006

What is the approximate power level increase required to offset the reactivity added by the
inadvertent rod withdrawal?

A. 3.0%

B. 5.0%

C. 6.7%

D. 7.5%

ANSWER: D.

LS ) %% };{ﬁv@ﬁzt‘ XL R RREE RS EE o F RS FRET A4
e BRPE O FrAl R A e b HRE R H 4 0.3 %AKK o

e Iy

T

T ’FF'JﬁS’F'KG‘ CI S
HEERR LG R H IR a EB IR T
gc =-0.04 %AK/K/% power

skt P 3 A% =0.006

pr 2
E‘ -L:.x«L \?’\ ~=h
—= ‘:}\ e _F‘"g

a
R FQEH S A R SH R R N e F R 7
A. 3.0%
B. 5.0%
C. 6.7%
D. 7.5%
g% :D.
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i 8 K113 [2.9/2.9]
B ©  P3753 (B3769)

Neglecting the effects of changes in core Xe-135, which one of the following power changes
requires the smallest amount of positive reactivity addition?

A. 3% power to 10% power

B. 10% power to 15% power
C. 15% power to 30% power
D. 30% power to 40% power

ANSWER: B.

hod Lk ih o Xe-135 R defly 0 T AR H X T B e r D F A S ?
A. 3% F 2 10%F X

B. 10%% & 3 15%% ¥

C. 15%3 & % 30%% &

D. 30%% & 3 40%% &

BE B,
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Sei i K1.13[2.9/2.9]
BEL T P4327 (B4325)

A nuclear reactor startup is in progress with the reactor at normal operating temperature and
pressure. With reactor power stable at the point of adding heat, a control rod malfunction
causes an inadvertent rod withdrawal that results in adding 0.2 %AK/K reactivity.

Given:

All rod motion has been stopped.

No automatic system or operator actions occur to inhibit the power increase.
Power coefficient = -0.04 %AK/K / % power

Average effective delayed neutron fraction = 0.006

What is the approximate reactor power level increase required to offset the reactivity added
by the inadvertent rod withdrawal?

A. 3.3%
B. 5.0%
C. 6.7%
D. 7.5%

ANSWER: B.

AR K Y Jezﬁvsﬁﬁt‘ ) 3 ru#@&:&@% o F O B F AR RO A

Yo BERE o Pl A e LR D ERE AR B 4 0.2 %AK/K -
¢ Ir

77 #?;#'Jﬁs’,a'fib ik 5 o o

E,]'E{“‘ E\‘ ﬁﬁu‘l’fi;ﬂl ’Pﬁiéafgécm%ﬁﬁ’*lilvfﬁv

Eagbi 1’?& =-0.04 %AK/K/% power

L3599 skt d 3 A F =0.006

FREBESFQEM S A R ISHRRRL R N e R ?
A. 3.3%
B. 5.0%
C. 6.7%
D. 7.5%
g% :B.
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R} /RESE - 192004/1 (2016375%)
HIGESE © K1.03 [2.9/3.1]
FE9k © P7637 (B7637)

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.

NH AT R R T O GR FED R R BE AL SR 2

AAEBRERIRDR LT > B4 N4 AUEIR FE RE 7E o Bk i O o T RIR M ILALE R
JERE

BAERSR NIRRT » B4 IOS AR EERE 78 77 P (R AR T i i A IERZ

JERE
CAEESRAMIBNRERT > B4 ISR RE 78 73 BB O th TR T I A IR R
TS

D A = S AR R - S8 G AT R RE 78 0 R (R AT o T & M LA RS
JEE

S
= =

-Di}
w©
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F}H /5H5% © 192004/2 (2016 i)
HIRE%E - K1.06 [3.1/3.1)

J%59E : P6126

When compared to the beginning of a fuel cycle, the moderator temperature

coefficient at 100 percent power near the end of a fuel cycle is...

A. more negative, because fewer boron-10 nuclei are removed from the core for a
given moderator temperature increase.

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

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

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

ANSWER: A.

(! ii*ﬂ AEIOTSHAREERE - AERRTPARHE AT 100%IHR 2 SRR i (R i
AR EIE - N R R AIED G BT - o/ DAYE-10 [R5 e ke 0%
B-gd\é\ﬁ o N R 3R — e SRR E BT - B2 HII-10 [R5 08 0%
Cgﬁt%ﬁ N Ry 2 FURDRE_ETHR - 780 O BR SRy s B EER
Dgs;d\%ﬁ R Ry fRase G AR DR _ETHRE - 7O OB SR BB EERE

Hm

>

e
AL
= =~

Jrﬁ}

A

76



F}H /5E5% © 192004/3 (2016 i)
HIRE%E - K1.06 [3.1/3.1)
FPo% © P7426

How does increasing the reactor coolant boron concentration affect the moderator
temperature coefficient (MTC) in an overmoderated reactor?

A. The initially negative MTC becomes more negative.

B. The initially negative MTC becomes less negative.

C. The initially positive MTC becomes more positive.

D. The initially positive MTC becomes less positive.

ANSWER: C.

FE—BFERAHIN eSS - S IS HE 2 /2 Al 7K BB TR FEE s 0 e 2 R G AR (5
8?2

AGEERIHISR AR R RE R E AV E R

BLEE R AT (R B R (E Y BN

CRERIH SR AIED G B EEATE R

DL B SR AR i (A B (L R B/

S
AL
= =

Jrﬁ}

C
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RLE/EE%E : 192004/4 (2016%71)
KIREME © K1.07 [2.9/2.9]
3k : P4826 (B4826)

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.

{EANRR LA AR FERE (K 50°F - Ailfih-238 AYFLIRAE BRI b B e ey
+ 1T L1238 HAIRAE S = SO Al - ek e & -
ASETI 5 B

B0 ¢ b

C/b s s

DD 5 b

S

l:l/\: B

v
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R E /EE%E : 192004/5 (2016311%)
KIREME © K1.07 [2.9/2.9]
3% : P6626 (B6627)

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.

{EARR LA AR FER b 50°F - Ailfih-238 AYFLIRAE BRI b B R g
+ 1T L1238 HAIRAE S = SO Al - ek e & -
ASETI 5 B

B0 ¢ b

C/b s s

DD 5 b

S

l:l/\: C

v
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Rl E/EE%E : 192004/6 (2016%71)
KIREME © K1.07 [2.9/2.9]
5% : P6926 (B6926)

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.

B L0%TAR SRR (e AR FEE P AR i R R R FEAE 2 (TRt —
(B TR AT AR R AR [RIHH f kD)

A30%Z 40%

B.30%Z 20%

C.80%2E 90%

D.80%Z 70%

oS .
l/_}:l\/\ ° A

v
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RILE/EE%E : 192004/7 (2016%71)
KIREME © K1.07 [2.9/2.9]
3% : P7648 (B7648)

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.

a5 75 BT il-238 FERAE B B oW U b (TN - BRLE R RR KL
JESS AT 80%L - [RAIN ESHE HAR BUINRFIZT T TR 2 90% - Rl &x (B
SRRY__ o M0 H.gh-238 A A T B i e -

AFEIEFISE T 3410

BB 5 5 kL

C.E S MIEZ%E  HEn

D& S RIE % B

Rz .
EE: A

CROSS
SECTION

NEUTROMN ENERGY
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Rl E/EE%E : 192004/8 (2016 #7i)
MIESE : K112 (2.7/2.7)
FFo% © P6527

Given the following initial parameters:

Power coefficient = -0.020 %AK/K/percent

Differential boron worth = -0.010 %AK/K/ppm

Differential rod worth = -0.020 %AK/K/inch

Reactor coolant boron concentration = 600 ppm
Which one of the following is the final reactor coolant boron concentration required
to support increasing reactor power from 20 percent to 50 percent with 10 inches of
control rod withdrawal? (Ignore any change in fission product poison reactivity.)
A. 520 ppm

B. 560 ppm

C. 640 ppm

D. 680 ppm
ANSWER: B.
CHATNYHHESEL -

%A E = -0.020% A\ K/K/%T %

T RIS A4E= -0.010 %AK/K/ppm

B PR A 9Ei= -0.020 %AK/K/inch

[ = 2 Al 7K =& =600ppm
AR AR 10 -inch - REEFERSTE 20%TEET T2 50%L%E » At
VRN A ESS S A KRG 2R 2 (Z2NS (E46] 53 4 A a 221 I e 241
A.520ppm
B.560ppm
C.640ppm
D.680ppm

oS .
l/_}:l\/\ ° B

v
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RLE/EE%E : 192004/9 (2016%11)
KIREME © K1.13[2.9/2.9]
P35k : P6727 (B6736)

With reactor power stable at the point of adding heat, a control rod malfunction
causes a short rod withdrawal that increases reactivity by 0.14 %AK/K.

Given:

® All control rod motion has stopped.

® No automatic system or operator actions occur to inhibit the power increase.

® Power coefficient equals -0.028 %AK/K/percent.

® The effective delayed neutron fraction equals 0.006.

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

A. 2.0 percent

B. 5.0 percent

C. 20 percent

D. 50 percent

ANSWER: B.

[ FERS R ARG E AL IIENRG - — Z el (s e — S A i et B 0 0.14
%AK/K

[

o P A eI A2 B A 1

o fiit [ Bf) 2 4 Bl BT EN R AR DAB IR D s il

o LR(A B 14-0.028 %AK/K/%

O H R ALy # A 0.006

FREIE IR L2 DI 2R DA B2t P A Y S RERS 2
A. 2.0%

B. 5.0%

C.20%

D. 50%

v
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