B 192002
i 47 1 K107 [3.1/3.1]
B P44 (B186)

The operator has just pulled control rods and changed the effective multiplication factor (Keg )
from 0.998 to 1.002. The reactor is...

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

ANSWER: B.

EHR B e 0 @ o A FB(Ke) 75£.0.9983 e 31,002 » B F iy B 2 PF



B8 192002

Frae 57 - K1.07 [3.1/3.1]

5Lt P445 (B247)

Which one of the following conditions describes a nuclear reactor that is exactly critical?
A. Keff: 0; AK/K =0

B. Keff: 0; AK/K =1

C. Keff: 1; AK/K =0

D. Keff: 1; AK/K =1

ANSWER: C.

T BN P F B L AR 7
A. Ker=0: AK/K=0
B. Keg=0; AK/K=1
C. Ker=1:AK/K=0
D. Ker=1; AK/KK=1
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B 192002
i 47 ¢ K1.08 [2.6/2.6]
B P45

The ratio of the number of neutrons in one generation to the number of neutrons in the
previous generation is the...

A. effective multiplication factor.
B. fast fission factor.

C. neutron nonleakage factor.

D. neutron reproduction factor.

ANSWER: A.

NP 3 e Ho - NP 3 et s fﬁ_; ......
A, F v A Tk

B. P-a 4 Flik

C. ¥ 37 k%l

D. ¥ 314 ik

BE A



B 192002
i 47 ¢ K1.08 [2.6/2.6]
B P1346 (B1447)

The effective multiplication factor (Keg) can be determined by dividing the number of
neutrons produced from fission in the third generation by the number of neutrons produced
from fission in the generation.

A. first
B. second
C. third
D. fourth

ANSWER: B.

LA N AR 4@:*5 PR ERARAIRIE ' f]*ub &g p 7 Flie(Kery) ©
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BB 192002
fii 47 K1.08 [2.6/2.6]
BEL P1846 (B847)

The effective multiplication factor (K.s) describes the ratio of the number of fission neutrons

at the end of one generation to the number of fission neutrons at the of the
generation.

A. end; previous

B. beginning; next

C. beginning; previous

D. end; next

ANSWER: A.

F o FHE(Kon) L 15— 5 L prena 49 3 a0 % v f S S
G o

A - Ed

B. T- 5 B4

C. m— ; B

D. T- ;%
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BB 192002
fii 47 K1.08 [2.6/2.6]
BEL P2046 (N/A)

A nuclear reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at a temperature of 100°F and a boron concentration of
2,000 ppm.

Which one of the following will increase core Kegr ?

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

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

C. Anew neutron source is installed in the core.

D. Excore nuclear instrumentation is repositioned to increase source range count rate.
ANSWER: B.

Pid F R BACF B E M LR o e LIRS 23 B c 0 KR
% 100°F » 72k & 5 2,000 ppm °

T 5 —'ﬁ BB s Ky ?

AL s BT BRI R R

B. {37l kg 3 105°F o

-

FTene 3 R o
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Fp 192002
Sein 4 K1.08 [2.6/2.6]
BEL T P2647 (B2647)

A thermal neutron is about to interact with a U-238 nucleus in an operating nuclear reactor
core. Which one of the following describes the most likely interaction and the effect on core
Kegr ?

A. The neutron will be scattered, thereby leaving K¢ unchanged.

B. The neutron will be absorbed and U-238 will undergo fission, thereby decreasing K.

C. The neutron will be absorbed and U-238 will undergo fission, thereby increasing K.

D. The neutron will be absorbed and U-238 will undergo radioactive decay to Pu-239,
thereby increasing K.

ANSWER: A.

h- EEY PR R BRCY 0 F - B FTREUBRIPFE LR o T AR
FH T UL BB T OF ) 1 E B s K $ PR

A. BAEET T o AT K B o

B. P 3 #gkemfr o U-2388-% 24 2 4 » i (FKg"8 1K o
C. # F #pwnfc » U-238#3 2 2 5 - i W Ko e -
D. ¥ F st e > U-238#-4 4 it & %5 & 5 Pu-239 0 i 17 Ko 4o -
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B 192002
i 47 ¢ K1.08 [2.6/2.6]
BT P2746 (N/A)

A nuclear reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at a temperature of 105°F and a boron concentration of
2200 ppm.

Which one of the following will increase core Kg?

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

B. Refueling water temperature is decreased to 100°F.

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

D. Excore nuclear instrumentation is repositioned to increase source range count rate.
ANSWER: C.

P+ rF BB T BEr R d L% o o (VPG RIEL 23 B8 0 KR
% 105°F » #k & 5 2200 ppm °

T i g e K ?

-

A B¥p B O 3T 3R

St

B. T #yrls kg ' 2 100°F o
C. * 3repiepl 2 12 4% d el = 2 o

D. % [ 1% e B s SR EE e -

N
A
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Fp 192002
Sein 4 K1.08 [2.6/2.6]
BEL T P3046 (B3147)

A nuclear power plant is currently operating at equilibrium 80% power near the end of its fuel
cycle. During the next 3 days of equilibrium power operation no operator action is taken.

How will core K be affected during the 3-day period?

A. Core Kesr will gradually increase during the entire period.

B. Core Kesr will gradually decrease during the entire period.

C. Core K5 will tend to increase, but inherent reactivity feedback will maintain K at 1.0.

D. Core K¢ will tend to decrease, but inherent reactivity feedback will maintain K¢ at 1.0.

ANSWER: D.
P T ORR T ARSI R B o X U80%n T et K o A Lts = R hT st K iE
Yo BRI G RBE T

ARz XPFP o oKX Pl B E?
Al g s Kop B BE T 8P B 2% B3 4o o
B. Yo Kerr e 55 13 89 B 322 gt > o

C. Jp Kot e i 4v > e F|F] 3 e0F & & 4 (inherent reactivity feedback)#-i& Keplt 4%
1.0 -

D. Yp Ko w i o e FIF 5 hk & & 4 (inherent reactivity feedback)#-1& Kot 4%
1.0 -

B% D



FB 192002
arae 58 ¢ K1.08 [2.6/2.6]
BB P4224

A nuclear reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at a temperature of 100°F and a boron concentration of
2,000 ppm.

Which one of the following will decrease core K ?

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

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

C. A depleted neutron source is removed from the core.

D. Refueling water boron concentration is decreased by 5 ppm.

ANSWER: A.

Pid F R BECF B E M LR o e LIRS RES 23 B¢ 0 KR
% 100°F » 7k & 5 2,000 ppm °

T 5 —'ﬁ Bt 1 s i Kegr ?

AL s BT BRI R R

B. {37l kg 3 105°F o

C. g eB-dfLg e 3 ko

D. #-{ $E s sk B '8 X 5 ppm ©

Ex A

10



FB 192002
arae 58 0 K1.09 [2.5/2.7]
BB 1 P546

During core refueling, burnable poisons are often installed in the core to help control K cxcess.

Why are more burnable poison rods installed during fuel load for the first fuel cycle than for
subsequent fuel cycles?

A. Control rod worth is lower at the beginning of subsequent fuel cycles.

B. More fuel reactivity is present at the beginning of subsequent fuel cycles.

C. More fission product poisons are present at the beginning of subsequent fuel cycles.

D. Reactor coolant boron concentration is higher at the beginning of subsequent fuel cycles.
ANSWER: C.

Vs LHEHVGEDE > ¥ B 07 RS P R e ] Kecess © » P % — ZHRE
Hp R BHRLpE AT A S PR R Rl E ?

Al Al AR RO I A P PR o

B. R E Y - NIRRG DV E RR -

C. 82t > W dosHAiFdd o

D. 82 EH48 o F BRELIRTPERIRE -

B%C

11



Fp 192002
Soin 4 0 K1.09 [2.5/2.7]
BB : P646 (B1848)

Select the equation that defines K-excess (excess reactivity).
A. Kegrt 1

B. Keg-1

C. Ken(1-SDM)

D. 1/(1- Kegr)

ANSWER: B.

T AR S Keexcess(B I F R )T E ?
A Kt 1

B. Kegr—1

C. Kei(1-SDM)

D. 1/(1-Kefr)

BE B,
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P 1 192002
Sean 7 0 K1.09 [2.5/2.7]
B3t P946 (N/A)

Which one of the following combinations of critical core conditions indicates the most excess
reactivity exists in the core?

CONTROL RCS BORON
ROD POSITION CONCENTRATION
A. 25% inserted 500 ppm
B. 50% inserted 500 ppm
C. 25% inserted 1,000 ppm
D. 50% inserted 1,000 ppm
ANSWER: D.

TSl e TRR s R s B F R e 0

E 23 e RCS 2k &
A 25% 500 ppm
B. #& > 50% 500 ppm
C. #» 25% 1,000 ppm
D. &~ 50% 1,000 ppm
%% :D.

13



B 192002
i 47 0 K109 [2.5/2.7]
BT PLI4T (N/A)

The following are combinations of critical conditions that exist for the same nuclear reactor
operating at the point of adding heat at different times in core life. Which one of the following
combinations indicates the least amount of excess reactivity present in the core?

CONTROL RCS BORON
ROD POSITION CONCENTRATION
A.  25% inserted 500 ppm
B. 25% inserted 1,000 ppm
C. 50% inserted 500 ppm
D. 50% inserted 1,000 ppm
ANSWER: A.

THAR-PFERBABCEZ OGP TN BB FREERE > S L hTRh iE 2 o
- 51]??’.3&%7%{7&.3 :{13@?.“; Z@f}iﬁxlﬁ‘?

Palde i RCS P2k B
A, F > 25% 500 ppm
B. #»> 25% 1,000 ppm
C. #&» 50% 500 ppm
D. > 50% 1,000 ppm
B A
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B8 192002

arae 58 0 K1.09 [2.5/2.7]

BB P1246 (B2048)

Which one of the following is a reason for installing excess reactivity (Kexcess) in the core?

A. To compensate for burnout of Xe-135 and Sm-149 during power changes.

B. To ensure reactor coolant boron concentration is low enough to maintain a negative
moderator coefficient.

C. To compensate for the negative reactivity added by the power coefficient during a power
increase.

D. To compensate for the conversion of U-238 to Pu-239 over core life.

ANSWER: C.

Tl H L e EBHF R Keces) TR Fl2 - 2

A, 57T T Xe-1358Sm-149 75 I 1L et o

B. 5 AEWE EA SRk R o M| KRS R e dE § B o
C. 3 WA fF fort S e pF o o 3 5 U e D F AR ¢

D. 374 ks d A o U-D38HE 5 PU-230m R -

gx:C
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BB 192002
i 47 K1.09 [2.5/2.7]
FEL P2847 (B2747)

A nuclear reactor is operating at full power at the beginning of a fuel cycle. A neutron has just
been absorbed by a U-238 nucleus at a resonance energy of 6.7 electron volts.

Which one of the following describes the most likely reaction for the newly formed U-239
nucleus and the effect of this reaction on Kexgess?

A. Decays over several days to Pu-239, which increases Kexcess.

B. Decays over several days to Pu-240, which increases Kexcess.

C. Immediately undergoes fast fission, which decreases Kexcess.

D. Immediately undergoes thermal fission, which decreases Kexcess.
ANSWER: A.

S IPG F RN 2B FEE o - ¢ IR EERLR6TT S R (ev)
T k- U238 5 P e o

A. }§ X p * j% = % Pu-239- @ i‘a 4v Kexcess ©
B. ;:S‘ X p * '%k + % Pu-240 - @ iﬂ 4r Kexcess ©

C. > FigfF ‘}.{_A,\ )7}\‘! > @ '§ 4 Kexcess °

)
|4
%
IS
o
pac
27
prou
3

- rx 7
£ M Kexcess °
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P 1 192002
s % ¢ K1.09 [2.5/2.7]
B gD P3547 (B3547)

Which one of the following is a benefit of installing excess reactivity (Kexcess) in a nuclear
reactor core?

A. Ensures that sufficient control rod negative reactivity is available to shut down the
reactor.

B. Ensures that the reactor can be made critical during a peak xenon condition after a reactor
scram.

C. Ensures that positive reactivity additions result in controllable reactor power responses.

D. Ensures that the U-235 fuel enrichment is the same at the beginning and the end of a fuel
cycle..

ANSWER: B.

TR AP F B Rt B F R Kexcess) B - 0
A FEFT Bl A BA N EF BERBLT o

B. FEikF BENA B > ARG chhk S Ea 0 E IRk o

C. R 4veh F R > T&HF BEAFF -

D. Fz i e 2 B A= B & R B > U235 AL R4 R 7 % o

- B.

RIS
W
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B8 192002

g 5 - KI1.10 [3.2/3.6]

BE.: Pl127

Shutdown margin is the actual amount of reactivity...

A. inserted by burnable poisons at beginning of life.

B. due to dissolved boron in the reactor coolant system.
C. by which the reactor is subcritical.

D. which would be inserted by shutdown bank rods.

ANSWER: C.

AR L T iR R EF R E 9
A PR EA R T AR S TR o
B. & JYp 4 Arok k BLenmR i R AR o
C. RFRBRBEEXTRAFLLENTE -

D. o iz edd > 7Rk o

B%C
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BB 192002
feii 47 K110 [3.2/3.6]
B P245 (B243)

When determining shutdown margin for an operating nuclear reactor, how many control rods
are assumed to remain fully withdrawn?

A. A single control rod of the highest reactivity worth

B. A symmetrical pair of control rods of the highest reactivity worth
C. A ssingle control rod of average reactivity worth

D. A symmetrical pair of control rods of average reactivity worth

ANSWER: A.

A - EEY PR BB Y BER T P A A RE D
A EF BB F LR AEE - 2414

B. &3 &% F BA MEaO- BRI -

C. 24 T3aF i #4008 - 2414 -

D. £ 3 T35F R ME - B o

BE A
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B8 192002
g 5 - KI1.10 [3.2/3.6]
FE.: P345
With a nuclear power plant operating at 85% power and rod control in Manual, the operator
borates the reactor coolant system an additional 10 ppm. Assuming reactor power does not
change during the boration, shutdown margin will...
A. decrease and stabilize at a lower value.
B. decrease, then increase to the original value as coolant temperature changes.
C. increase and stabilize at a higher value.
D. increase, then decrease to the original value as coolant temperature changes.
ANSWER: C.
%A TR 85% 7 F B o @ Pl E R EEF SRR SRR R AT
Kk FermBE B e 10 ppm o Bk F O B SN adE 7 B RS- L
A TR MT AR T RO EE o
B. "% ARUEMEEL IR R G [ B L #ciE o
C. H b X EIRBEE -
D. B4 AEEFL KRR PR ED R AKE -

$ % 1 C.

7/
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FB 192002
arae 58 0 K1.10 [3.2/3.6]
BE 1 P746

With a nuclear power plant operating at 75% power and rod control in Manual, the operator
dilutes reactor coolant system (RCS) boron concentration by 5 ppm to adjust RCS
temperature. Assuming reactor power does not change, shutdown margin will...

A. increase and stabilize at a higher value.

B. increase, then decrease to the original value as coolant temperature changes.

C. decrease and stabilize at a lower value.

D. decrease, then increase to the original value as coolant temperature changes.

ANSWER: C.

Prae A T5%% S B @ L Il et R EE S

3
hN
W F EEL Aok “«u(RCS) BB EK S ppmoe Bk F R BH KL A% B4
BRAR - L

A B A BRI E BKE -

B. M4 RUEREFARERDOELRI RAEKE -
C. M MIfET 3 RMEE -

D. "M RUESFFAIRERDROH I R LHcE -

% C
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BB 192002
feii 47 K110 [3.2/3.6]
B P1747

A nuclear power plant is operating with the following initial conditions:
Reactor power is 50%
Rod control is in manual

Reactor coolant system (RCS) boron concentration is 600 ppm

Disregarding the effects of fission product poisons, which one of the following will result in a
decrease in stable shutdown margin?

A. Reactor power is reduced to 45% with final RCS boron concentration at 620 ppm.
B. Reactor power is increased to 55% with final RCS boron concentration at 580 ppm.

C. Control rods are withdrawn 3 inches with no change in steady-state reactor power or RCS
boron concentration.

D. Control rods are inserted 3 inches with no change in steady-state reactor power or RCS
boron concentration.

ANSWER: B.

Piae &R LT P A e iR E
FREH XL 50%
dlte s £ 8 st
F ol BisArok s S(RCS)H w2k B 5 600 ppm
Bk L A H A R TP F R AR i Rt D
A FIRRESFEE 45% 0 F B BA IR AR EmER 5 620 ppm o
B. F RBHFHI S55% > F RBAIR FABEMER S 580 ppm -
C. F BERESFN LR EAMEREEFET T » Birdlaf I 3+ o
D. &F RERES F L 4r-k bAmERBET BT o BirdlHdd » 3+ o

B% B,
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Fp 192002
Sei 4 K110 [3.2/3.6]
B 5L P2347 (B2348)

Which one of the following core changes will decrease shutdown margin? Assume no
operator actions.

A. Depletion of fuel during reactor operation

B. Depletion of burnable poisons during reactor operation
C. Buildup of Sm-149 following a reactor power transient
D. Buildup of Xe-135 following a reactor power transient

ANSWER: B.

Bk B H R A BT T 0 T e e B R D i A 2
A B R s BB L

B. ¥t d b bk i BB

C. Sm-149% F e B+ FH M 5 ehhff

D. Xe-1358&F B E#H F R M5 chhff -

BE B,
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B8 192002

Frae 5 - K1.10 [3.2/3.6]

B 5.t P2546

A nuclear power plant is operating at 100% power with rod control in Manual. If no operator
action is taken, then during the next two weeks of steady-state operation at 100% power
shutdown margin will...

A. continuously decrease

B. initially decrease, then return to the same value due to changing coolant temperature.

C. continuously increase

D. initially increase, then return to the same value due to changing coolant temperature.
ANSWER: C.

P TR 100%7 F &8 > @ 2 et F B o R EEA 2 BB E 0 AL
6 F L 100%% S AR A E oy Y > in B ARAR R L

A FHE M

B. ¥ RR R TR o BBAAE AT M ) L PR AHE -

C. #FFH e o

D. A FrRiE R ITR o BRI S > B PR AHKE -

$ % 1 C.

/
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B 192002
i 8 0 K1L11[2.9/3.0]
B P46

Reactivity is defined as the fractional change in...

A. reactor power per second.

B. neutron population per second.

C. reactor period from criticality.

D. the effective multiplication factor from criticality.

ANSWER: D.

3
da
@

-

FRR DT EIT S H cha F R
AL FFF REHSZF -

B. #f¢ +#-

C. F EEXHETRR -

D. § e Bl iR h -

§% 1D,
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B8 192002

g 5 - KI1.11 [2.9/3.0]

FE.:  P846

Which term is described by the following?

"The fractional change of the effective multiplication factor from criticality."
A. I/'M

B. Kefr

C. Reactor period

D. Reactivity

ANSWER: D.

T ok Rl R L 4 F R LA T R E 7
A. 1M

B. K

C. F EEXH

D. ¥ R
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Fp 192002
Feil 47 0 K112 [2.4/2.5]
B P130

With K¢ = 0.985, how much reactivity must be added to make the nuclear reactor critical?
A. 1.48% AK/K
B. 1.50% AK/K
C. 1.52% AK/K
D. 1.54% AK/K

ANSWER: C.

BX Ker=0985> & F4c » 55 F 5 > 4 e By F BRERE ?
A. 1.48% AK/K
B. 1.50% AK/K
C. 1.52% AK/K

1.54% AK/K

o
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FE 1 192002
Fedt 87 1 K112 [2.4/2.5]
Bt P446 (B1548)

With core K¢ equal to 0.987, how much reactivity must be added to make the nuclear reactor
exactly critical? (Answer options are rounded to the nearest 0.01% AK/K.)

A. 1.01% AK/K

B. 1.03% AK/K

C. 1.30% AK/K

D. 1.32% AK/K

ANSWER: D.

tolfh s Kepr= 0.987enHR T » g e P15 F B ERSEFITRR » S r 55 F A 2(5 %
Zr#3 » 10.01%AK/K)

A. 1.01% AK/K

B. 1.03% AK/K

C. 1.30% AK/K

D. 1.32% AK/K

28



Fp 192002
Feil 47 0 K112 [2.4/2.5]
B3t P1946 (B648)

In a subcritical nuclear reactor, K. was increased from 0.85 to 0.95 by rod withdrawal.
Which one of the following is closest to the amount of reactivity that was added to the core?

A. 0.099 AK/K

B. 0.124 AK/K

C. 0.176 AK/K
D. 0.229 AK/K
ANSWER: B.

- TR P F BE Y KTl 40 o1 @ 0,855 4 $10.95 « T 51 ¥ Bdhif 4
* s EE R 2
A. 0.099 AK/K

B. 0.124 AK/K

C. 0.176 AK/K

D. 0.229 AK/K

BE B,
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Fp 192002
Feil 47 0 K112 [2.4/2.5]
B P2146 (B2848)

With Ker = 0.982, how much positive reactivity is required to make the nuclear reactor
critical?

A. 1.720% AK/K
B. 1.767% AK/K
C. 1.800% AK/K
D. 1.833% AK/K

ANSWER: D.

Wher=0.982eF R T > grig 3 F REEIEA CRE SO EF BAE?
A. 1.720% AK/K
B. 1.767% AK/K
C. 1.800% AK/K
D. 1.833% AK/K

§% 1D,
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Fp 192002
Feil 47 0 K112 [2.4/2.5]
B P2447 (B1947)

With K¢ = 0.985, how much positive reactivity is required to make the nuclear reactor
exactly critical?

A. 1.487% AK/K
B. 1.500% AK/K
C. 1.523% AK/K
D. 1.545% AK/K

ANSWER: C.

BKepr= 0985 T » it 3 F REKMEENNEE RNE 52 F BAE?
A. 1.487% AK/K
B. 1.500% AK/K
C. 1.523% AK/K
D. 1.545% AK/K

g% C
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Fp 192002
Feil 47 0 K112 [2.4/2.5]
B35t P3347 (B748)

With K¢ equal to 0.983, how much reactivity must be added to make the nuclear reactor
exactly critical?(Round answer to nearest 0.01% AK/K.)

A. 1.70% AK/K
B. 1.73% AK/K

C. 3.40% AK/K

D. 3.43% AK/K

ANSWER: B.

BKer=0.983cnHn™ » g i+ F RERFEFRAE CRMFT 4~ F RRE2(EEE
7 »30.01% AK/K)

A. 1.70% AK/K

B. 1.73% AK/K

C. 3.40% AK/K

D. 3.43% AK/K

- B.

RIS
W
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P00 192002
arae 58 ¢ K1.13 [3.5/3.7]
B EE . P246

A nuclear reactor at the end of core life has been shut down from 100% power and cooled
down to 140°Fover three days. During the cooldown, boron concentration was increased by
100 ppm. Given the following absolute values of reactivities added during the shutdown and
cooldown, assign a (+) or (-) as appropriate and choose the current value of shutdown margin.

Control rods =() 6.918% AK/K
Xenon =()2.675% AK/K
Power defect = () 1.575% AK/K
Boron =() 1.040% AK/K
Temperature = () 0.500% AK/K

A. -8.558% AK/K

B. -6.358% AK/K

C. -3.208% AK/K

D. -1.128% AK/K

ANSWER: C.

- Mt F HE AP OPS £ RES 100%H FpFieg o A= A NFET 140°F -
Wt BHF > RERMA 100 ppm o @ fr B FHET > o> TIHF BREHE
;ﬁ—,fl‘é vig * () (o) 0 FE NP W B SARIEE o

4l =()6.918% AK/K
:

=()2.675% AK/K
# 5 T 4 (power defect) = () 1.575% AK/K
o = () 1.040% AK/K
BR =() 0.500% AK/K

A. -8.558% AK/K

B. -6.358% AK/K

C. -3.208% AK/K

o

-1.128% AK/K

- C.

RIS
W
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FB 192002
arae 58 ¢ K1.13 [3.5/3.7]
BB 1 P346

A nuclear reactor was operating at steady-state 100% power with all control rods fully
withdrawn and RCS T,y at 588°F when a reactor trip occurred.

After the trip Taye stabilized at 557°F and all control rods were verified to be fully inserted.

Given the following information, select the post-trip value of shutdown margin. (Assume no
operator actions and disregard any reactivity effects of xenon.)

Power coefficient =-0.015% AK/K/% power
Control/regulating rod worth -2.788% AK/K
Shutdown/safety rod worth -4.130% AK/K
Moderator temperature coefficient = -0.0012% AK/K per’F

A. -5.381% AK/K

B. -5.418% AK/K

C. -8.383% AK/K

D. -8.418% AK/K

ANSWER: B.

b

- S B E I 100% FAEREE > T TR 248 0 RCS Tave & 588°F 3%

FRREN SR LB
FREABD » Taf8 LE S57F » SRS 4B IR 258 -

ATl Gl T L A B PR R E  (RREHE L] BB TR A
& a ik R E)

¥ thik =-0.015% AK/K/%¥* &
¥4/ & A4 =-2.788% AK/K

B/% 2 A4 =-4.130% AK/K

B¥ioHE R Bl = F°F 5-0.0012% AK/K

A. -5.381% AK/K
B. -5.418% AK/K
C. -8.383% AK/K

D. -8.418% AK/K

% B
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BB 192002
i 8 0 K113 [3.5/3.7]
BEL T P44T

A nuclear reactor is operating at steady-state 90% power with all control rods fully withdrawn
and T, at 580°F. A reactor trip occurs, after which T,y stabilizes at 550°F and all rods are

verified to be fully inserted.

Given the following information, calculate the value of shutdown margin. Assume no operator
actions and disregard any reactivity effects of xenon.

Power coefficient -0.01% AK/K/% power
Control/regulating rod worth -2.788% AK/K
Shutdown/safety rod worth -4.130% AK/K

Moderator temperature coefficient =-0.01% AK/K per’F

A. -5.718% AK/K
B. -6.018% AK/K
C. -7.518% AK/K

D. -7.818% AK/K

ANSWER: B.

- MPFF R 90% FAELERE > T i ﬁ's"i”‘ M Tave & 580F o F BB
WP EEE A AR 218 T BT S50°F 0 X R ATT IE %’é’“ Enk RN

Bk @R L ﬁ;ﬁxi{f; Fdo T EpR L hE BRI ’?-fa‘*’?" Fle SriE T 5 B iz
WARAS E o

5tk =-0.01% AK/K/%37* %
¥4/ &4 A AR =-2.788% AK/K
B/ E > A4 =-4.130% AK/K
BA{oRE R = #5°F 5-0.01% AK/K

A. -5.718% AK/K
B. -6.018% AK/K
C. -7.518% AK/K
D. -7.818% AK/K
%% B
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P00 192002
arae 58 ¢ K1.13 [3.5/3.7]
BE I P647

At the time of a reactor trip from 100% power, shutdown margin was determined to be
-5.883% AK/K. Over the next 72 hours the reactor coolant system was cooled down and
boron concentration was increased. The reactivities affected by the change in plant conditions
are as follows:

Reactivity Change (+ or -)
Xenon 2.675% AK/K
Moderator temperature 0.5% AK/K
Boron 1.04% AK/K

What is the shutdown margin 72 hours after the trip? (Assume end of core life.)
A. -1.668% AK/K

B. -3.748% AK/K

C. -7.018% AK/K

D. -9.098% AK/K

ANSWER: B.

# 100%7 F B F B RF 2 LR RBAL L -5.883%AK/K » 58 72 ) LS 0 F
T i drok o s > PR R PIH Ae o R PR RUiE 2RI TR R R AT AT

FIRR B (+e-)
q 2.675% AK/K
F AR R 0.5% AK/K
e 1.04% AK/K
R E R T2 L PRI iR AR L S (B AT R E A AN ?

A. -1.668% AK/K
B. -3.748% AK/K

-7.018% AK/K
D. -9.098% AK/K
&% B
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FB 192002
arae 58 ¢ K1.13 [3.5/3.7]
BE 1 P747

A nuclear reactor at end of life has been shut down from 100% power and cooled down to
140°F over three days. During the cooldown, boron concentration was increased by 100 ppm.

Given the following absolute values of reactivities added during the shutdown and cooldown,
assign a (+) or (-) as appropriate and choose the current value of shutdown margin.

Xenon =()2.5% AK/K
Temperature = () 0.5% AK/K
Power defect = () 1.5% AK/K
Rods =()7.0% AK/K
Boron =() 1.0% AK/K

A. -8.5% AK/K

B. -6.5% AK/K

C. -3.5% AK/K

D. -1.5% AK/K

ANSWER: C.

- Mt EH APPSR EN 100% FpEFERE T Az T MR T 140°F o 8 e

B Pk R 3 4 100 ppm e

AT h BRI b T BREHE Rl T AR B chis
3 =()2.5% AK/K
B R =() 0.5% AK/K
# F 1 # (Power defect)= () 1.5% AK/K
i = () 7.0% AK/K
F =() 1.0% AK/K

A. -8.5% AK/K

B. -6.5% AK/K

C. -3.5% AK/K

D. -1.5% AK/K

% :C.
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BB 192002
i 8 0 K113 [3.5/3.7]
B P1047

A nuclear reactor at end of core life has been shut down from 100% power and cooled down
to 140°F over three days. During the cooldown, boron concentration was increased by 100

Given the following absolute values of reactivities added during the shutdown and cooldown,
assign a (+) or (-) as appropriate and choose the current value of shutdown margin.

Coolant temperature = (') 0.50% AK/K
Control rods =() 6.50% AK/K
Boron =() 1.50% AK/K
Power defect =() 1.75% AK/K
Xenon =()2.75% AK/K

A. -0.0% AK/K

B. -3.0% AK/K

C. -3.5% AK/K

D. -8.5% AK/K

ANSWER: B.

- 3x /2‘@*”/* wE ARG F F RES 100% F g 7 Az AR T 140°Fo 8 e
R R AR R 4 100 ppm e

S BASEEH T 0 e r TR BARSHE Rl DS () BE NP B ik
s

o

LAk R = ()0.50% AK/K
e dhc = () 6.50% AK/K
o = () 1.50% AK/K
# % 1 4 (Power defect) = () 1.75% AK/K
5 = () 2.75% AK/K

A. -0.0% AK/K

B. -3.0% AK/K

C. -3.5% AK/K

D. -8.5% AK/K

o _7% ' B.
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BB 192002
i 8 0 K113 [3.5/3.7]
BEL T Pl446

A nuclear reactor at the beginning of core life has been shut down from 100% power and
cooled down to 340°F over three days. During the cooldown, boron concentration was
increased by 200 ppm.

Given the following absolute values of reactivities added during the shutdown and cooldown,
assign a (+) or (-) as appropriate and choose the current value of shutdown margin.

Xenon =()3.0% AK/K
Boron =()3.5% AK/K
Power defect = () 4.0% AK/K
Rods =()7.0% AK/K
Cooldown =()2.0% AK/K

A. -1.5% AK/K

B. -2.5% AK/K

C. -7.5% AK/K

D. -9.5% AK/K

ANSWER: A.

- et F AP P 3 F BE100%H F R P A= X )R T 340°Fo s e
"EIR PR 0 AR R 3 4e 200 ppm e

© bR ETEE Y E e TAE RS HE Y (DR () BE N i
ot 1

5 — ()3.0% AK/K
v =() 3.5% AK/K
# F 1 4 (Power defect)= () 4.0% AK/K
il =() 7.0% AK/K
R = () 2.0% AK/K

A. -1.5% AK/K

B. -2.5% AK/K

C. -7.5% AK/K

D. -9.5% AK/K

BE A
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BB 192002
i 8 0 K113 [3.5/3.7]
B . Pl647

A nuclear reactor was operating at 100% power for two months when a reactor trip occurred.
During the 14 hours since the trip the reactor has been cooled to 340°F and boron
concentration has been increased by 200 ppm.

Given the following absolute values of reactivities added during the shutdown and cooldown,
assign a (+) or (-) as appropriate and choose the current value of shutdown margin.

Xenon =()2.0% AK/K
Boron =()2.5% AK/K
Power defect = () 4.0% AK/K
Rods =() 7.0% AK/K
Cooldown =()2.0% AK/K

A. -1.5% AK/K

B. -3.5% AK/K

C. -5.5% AK/K

D. -7.5% AK/K

ANSWER: C.

M IR RBAF L A o 2 100% FEES B oo Finis 14 R > FF
e B8 T 340°F o A%k B 5§ 4c 200 ppm

SR SR W b TIF R BHE S Gl (DR FE NP B b
o bpin 1 o

i =()2.0% AK/K
PR =()2.5% AK/K
# & % 4% (Power defect)= () 4.0% AK/K
£l =() 7.0% AK/K
3] =() 2.0% AK/K

A. -1.5% AK/K

B. -3.5% AK/K

C. -5.5% AK/K

D. -7.5% AK/K

Fx 1 C
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P00 192002
arae 58 ¢ K1.14 [3.8/3.9]
BE : Pl124

Which one of the following plant parameter changes will result in an increase in shutdown
margin for a shutdown nuclear reactor at end of core life?

A. Reactor coolant boron concentration is decreased by 100 ppm.
B. One control rod is fully withdrawn for a test.

C. Xenon has decayed for 72 hours following shutdown.

D. The reactor coolant system is allowed to heat up 30°F.

ANSWER: D.

\\\?{r

- AT A A RD PRSP FORE TARAT R ARS T BEREREe

A F B4 Fr-kek R ' 100 ppm o
B. APRIEZF > B g 2 Ao
C. 3 i s®x® 72/

D. F 2 frk 4 s £ 30°F

%D,
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P00 192002
arae 58 ¢ K1.14 [3.8/3.9]
BE 1 P547

A nuclear power plant is operating at 70% power with manual rod control. Which one of the
following conditions will increase shutdown margin? (Assume that no unspecified operator
actions occur and the reactor does not trip.)

A. The reactor coolant system is diluted by 10 ppm.

B. A control rod in a shutdown bank (safety group) drops.

C. Power is decreased to 50% using boration.

D. The plant experiences a 3% load rejection.

ANSWER: C.

Prae RALL T0% 58> @ 0 gp il st Bt o GE R T AR R e BB ARAE 7
(BB ALy 6 iFd o F EE RER)

A F B4 drok i 2R 10 ppm -

B. B4 (% 2 e)p g dRar e

C. 7 be PRI F R T 50% o

D. % % £ 3% ¢ (load rejection)

>

’:.%:C.

o
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B8 192002

g 5 - K1.14 [3.8/3.9]

BELt P2247

A nuclear reactor is operating at 80% power when the operator adds 10 gallons of boric acid
to the reactor coolant system (RCS). Over the next several minutes, the operator adjusts

control rod position as necessary to maintain a constant reactor coolant average temperature.

When the plant stabilizes, shutdown margin will be ; and axial power distribution
will have shifted toward the of the core.

A. the same; top

B. the same; bottom

C. larger; top

D. larger; bottom

ANSWER: C.

-G B E L 80% FAERE  EE T e 10 e GARIRD F B EL Aok ks
(RCS) - Baddic @R AMRTEAFLIBRTYE > BFERBBLIROTIEE R BIFF
o

TROBS B GBS eSS AGRG e B

A BaFFpE ;TR

B. il 5 AN

C. %~ ;BN
D. g A
B%iC

43



BB 192002
i 47 1 K114 [3.8/3.9]
B P2547

A nuclear power plant malfunction requires a rapid reactor power decrease from 100% to 90%.
The crew hurriedly performs the downpower transient using control rod insertion when
necessary. Reactor coolant boron concentration is not changed.

If the initial shutdown margin was 3.5% AK/K, which one of the following describes the
shutdown margin at the lower power level? (Neglect any changes in core fission product
reactivity.)

A. Less than 3.5% AK/K due only to the power defect.

B. Greater than 3.5% AK/K due only to the insertion of control rods.

C. Less than 3.5% AK/K due to the combined effects of control rod insertion and power
defect.

D. Equal to 3.5% AK/K regardless of the reactivity effects of control rod insertion and power
defect.

ANSWER: D.
d i RRMF A R R RF RBH FA100%NEE T 90% - TR A RALE B4R
7 BRI~ Fdle 1 & ' # 5 (downpower transient) o & Ji B4 AroK k ALaRBE B LG TR o

e A e AR 5 3.5% AK/KD T S im K 5 S S enib i abip 2 (Lo A H A
F R RR )

A WEHF - f%ﬂ i H A4S | 3 3.5% AK/K o
%ﬁ%ﬁ%ﬁ’ﬁﬁﬁ%%%@+%3WAmKo

C. 4 s 5 2 3 ehs By > R BEBAE ] > 3.5% AK/K -

D. &#iEr L4 e 2 F T DF AL AP o B E  3.5% AK/K -

§% 1D,
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B8 192002

g 5 - K1.14 [3.8/3.9]

B35t P2747 (N/A)

Nuclear reactors A and B are identical except that reactor A is operating at steady-state 80%
power while reactor B is operating at steady-state 100% power. Initial control rod positions

are the same for each reactor.

How will the shutdown margins (SDM) compare for the two reactors following a reactor
scram? (Assume no post-scram operator actions are taken that would affect SDM.)

A. Reactor A will have the greater SDM.
B. Reactor B will have the greater SDM.

C. When sufficient time has passed to allow both cores to become xenon-free, the SDMs
will be equal.

D. Within a few minutes after the scrams, when all parameters have returned to normal post
scram conditions, the SDMs will be equal.

ANSWER: A.

P Fr EEAEBR2pR FEF BEEA M R0%S FRLEE  F BEE BRI 100%
PAREER o LFRFORA R EERRE

2

-t %’;}:

G

F s INE B AR DR RE(SDM) - (B EH R A& B0 2 HPPET
BB AL T o)

A FRE A iz Seipii< o
B. F R BB imiaipi s o

C. i mPFRIEA g e @a 208 BB iipx o

D. #7 SUcH il b bis SAMP o T A BE PR FRIT o B eis i %
BE A
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B8 192002

g 5 - K1.14 [3.8/3.9]

B 5.t P2947 (N/A)

A nuclear reactor is operating at steady-state 50% power. A plant test requires a 4°F decrease
in reactor coolant system (RCS) average temperature (T-avg). The operator accomplishes this
temperature decrease by adjusting RCS boron concentration. No other operator actions are

taken.

If the initial shutdown margin was 3.0% AK/K, which one of the following describes the
shutdown margin at the lower RCS T-avg with the reactor still at steady-state 50% power?

A. Less than 3.0% AK/K, because RCS T-avg is lower.
B. More than 3.0% AK/K, because RCS boron concentration is higher.

C. Equal to 3.0% AK/K, because the reactivity change caused by the change in RCS T-avg
offsets the reactivity change caused by the change in RCS boron concentration.

D. Equal to 3.0% AK/K because shutdown margin in an operating reactor will not change
unless control rod position changes.

ANSWER: B.
- PG F BRI S0% FAEEEE o T RUPEE REF B E L Aok k B(RCS) T 12
BB (T-avg)'™s M 4°F o B R £ A FRCS LR K" > Ll HPERid o

4o Ao B AR 5 3.0% AK/K » T 7 f?dﬂz B FEEEM I S50% FELFERF > TR
4 RCS T 32 & chin {54048

A. d % RCS T 328 B # i o 448 ) % 3.0% AK/K o
B. & 3" RCS mk B i F » 8445 % > 3.0% AK/K -

C. d ** RCS T4 Bea i3 2 ehk A 1 484 7 RCS ML R i3 & thr A %
v BT TR S ARAR & T 3.0% AK/K

D. th2birflthent=B sc o 2 RIEMH Y F BB BRI § R T R 3.0%
AKJK o

B% B,
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B 192002
feii 4 K114 [3.8/3.9]
B P3647 (B3648)

A nuclear reactor is initially operating at steady-state 60% power near the end of core life
when a fully withdrawn control rod suddenly inserts completely into the core. No operator
action is taken and the plant control systems stabilize the reactor at a power level in the power

range.

Compared to the initial shutdown margin (SDM), the new steady-state SDM is
compared to the initial 60% power core K., the new steady-state core K is

A. the same; smaller

B. the same; the same

C. less negative; smaller
D. less negative; the same

ANSWER: B.

ST R R h kI R R CIGO%MRG 5 B S 2 2

ey ]

B R 2w o AEHA LT BB AR T 0 RIS RME LB -

¥ I P (power range)# 5 o

AR A 4o B 8 4005 (SDM) > ATAPAE R BB ARIE € 5 @ A 4060%3 3
UREAEE t T ] S

A. T ERAR R BR)
B. w4k ;A
C. #b f & ]
D. & fE; Mk

7/

% % 1B,
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P 1 192002
s % 0 K1.14 [3.8/3.9]
B g P3747 (B3748)

A nuclear power plant has just completed a refueling outage. Reactor engineers have
predicted a control rod configuration at which the reactor will become critical during the
initial reactor startup following the refueling outage based on the expected core loading.
However, the burnable poisons scheduled to be loaded were inadvertently omitted.

Which one of the following describes the effect of the burnable poison omission on achieving
reactor criticality during the initial reactor startup following the refueling outage?

A. The reactor will become critical before the predicted critical control rod configuration is
achieved.

B. The reactor will become critical after the predicted critical control rod configuration is
achieved.

C. The reactor will be unable to achieve criticality because the fuel assemblies contain
insufficient positive reactivity to make the reactor critical.

D. The reactor will be unable to achieve criticality because the control rods contain
insufficient positive reactivity to make the reactor critical.

ANSWER: A.

AT L AN O E S o F R ﬁiﬁ*’]ﬁ%F’ﬁFmJ%‘“é?"?P/? [ B e S
1184 T Exd KO BRE 0 IR F BBEIRS O R » B2 EKE AV e F o pr R
7|.Eﬁ,]&ué °

HWF R AR AR B RF > v RIS HEE SRy apE T
Ao L E?

ﬂﬁ“

o

A. F B4 TR R TR e TR

o

B. F g BR-AEFTER IR B SRR
C. FEEfzEEA > Fla~ite 2an F AR - 3 LUGEF BRERE -
D. F BBREELIRE > Flofdlthe 20 F AR > 3 LUGEF BERS -

BE A
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ﬂE/ 5)‘5 192002/1)/212 (2016:75%)
,:?—5);% : P6424 (B6424)

A 1.5 MeV neutron is about to interact with a U-238 nucleus in an operating reactor.
Which one of the following describes the most likely interaction and its effect on
Keff?

A. The neutron will be scattered, thereby leaving Keff unchanged.

B. The neutron will be absorbed and the nucleus will fission, thereby decreasing Keff.
C. The neutron will be absorbed and the nucleus will fission, thereby increasing Keff.
D. The neutron will be absorbed and the nucleus will decay to Pu-239, thereby
increasing Keff.

ANSWER: A.

IR JERR T (I 1.5 MeV By Bigh-238 LS S AR - T
(i B RE R AL H A AR F A A ROE TR N B 2 2 7

AP TRE G - NIAEROEENEL A 2528

B.oh R gL > R E 3 NI S S E N Bk g R

C.oh TR R - IR g /W d o IR R FE R B & 1

D.th i gk e - T LR % Hfr?m?%ﬂﬁ 239 - NIEEAROE TN EUR &
il

EEDA
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ﬂE/ 5)‘5 192002/2)/213 (2016:75%)
,:?—5);% : P7647 (B7647)

A reactor was initially shutdown at a stable power level of 2.0 x 10 percent. After a
small positive reactivity addition, the current stable power level is 3.0 x 107 percent.
If the initial Keff was 0.982, what is the current Keff?

A. 0.988

B. 0.992

C. 0.996

D. Cannot be determined without additional information.

ANSWER: A.

— P 7 FE SR R W EARFB E AT 2.0x10°%IhR - fEII AN —/NENERERER - B
HIFES ETRIE: 3.0x10°% © BAlEHIHYA BEGTENEUE 0.982 > HAEIATA Y

HNEUE %D ?

A.0.988

B.0.992

C.0.996

D e & a0 M A E

EELA
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ﬂE/ 5)‘5 192002/3)/214 (2016375)
,:?—5);% : P5224

A reactor near the middle of a fuel cycle was initially operating at steady-state 100
percent power when it was shut down and cooled down to 200°F over a three-day
period. During the cooldown, reactor coolant boron concentration was increased by
80 ppm.
Given the following absolute values of reactivities added during the shutdown and
cooldown, assign a (+) or (-) as appropriate and choose the current value of core
reactivity.

Control rods = () 6.75 %AK/K

Xenon = () 2.50 %AK/K

Power defect = () 2.00 %AK/K

Boron = () 1.25 %AK/K

Moderator temperature = () 0.50 %AK/K
A.-0.5 %AK/K
B. -3.0 %AK/K
C. -7.0 %AK/K
D. -8.0 %AK/K
ANSWER: B.

ﬂiﬁﬁ%ﬁ%ﬁkﬂtﬁﬁ rRHAE B RR E 100%T% » 5 H =i DL 3 K%Y
[RZ 200°F - EFRRBEIE » KIE #%qﬁwmﬂﬁ?ﬁfﬁ/%ﬁ 18411 80ppm o ELHIAE {14
M RERE T » RIENERATIIALEE » FEsrEe  EE(+H)s(—)E » I
B E O S TERE A ERAE By el 2

PesiltE = ()6.75%/AK/IK

mE = ()2.5%AK/IK

/R = ()2.00%AK/IK

WfE= ()1.25% /A K/K

LEFIEEE= ()0.50% A K/K
A.-0.5% AK/K
B. -3.0%/\K/K
C. -7.0%/\K/K
D. -8.0% AK/K

Sofe
= =

-Bdf}

B
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FLE /SR - 192002/4)/215 (201634 1%)
KIRESE - K1.14[3.8/3.9]
JF5%  P2046

A reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at 100°F with a boron concentration of 2,000
ppm.

Which one of the following will increase core Keff?

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

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

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

D. Excore nuclear instrumentation is repositioned to increase source range count rate.
ANSWER: B.

— N ERHE HIEE M PR DU © S0 DUREE 100°F ~ BilEIRE 2,000ppm
Fisr 23 feet EHAPMELKERE o NI ZREEIIE LAY A RO TE NS ?

AT DI PR — SO SEflRe B e E

B/ ZE 105°F

C.—4H¥rh IR 2 e O

D MBS MZ AL B LA TIPS T8

S

l:l/\: B

v
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FLE /SR - 192002/4)/215 (201634 1%)
KIRESE - K1.14[3.8/3.9]
JF5f% © P2746

A reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at 105°F with a boron concentration of 2,200
ppm.

Which one of the following will increase core Keff?

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

B. Refueling water temperature is decreased to 100°F.

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

D. Excore nuclear instrumentation is repositioned to increase source range count rate.
ANSWER: C.

— 7 EZ3 T HE A2 R DU IRk - 0800 DURLFE 105°F ~ Hil& 2SS 2,200ppm
Jers 23feet BHAPARIKEZE -

Tyl R I A SO G FE R 8 2

ATENE V28— B R TR

B. AR HS AR E T2 100°F

C.H— AR AE A Ha— S e RHAE 4

D R ENE Y MZ FE A B DI RS s TR

Rz .
EE: C

53



FLE/ESE - 192002/6)/217 (201634 1%)
KIRESE - K1.14[3.8/3.9]
7ok ¢ P4224

A reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at 100°F with a boron concentration of 2,000
ppm.

Which one of the following will decrease core Keff?

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

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

C. A depleted neutron source is removed from the core.

D. Refueling water boron concentration is decreased by 5 ppm.

ANSWER: A.

— N ERHE HIEE M PR DU © S0 DUREE 100°F ~ BilEIRE 2,000ppm
Fers 23 feet B LA KE R -

NE{AT AR R DR Y S TR R 7

ALEIE OREIR— SO SR B AR A

B/ ZE 105°F

CHekE LR —dHE=Z 1R

D ¥R I} B A2 417K 2 Wl R R Sppm

Rz .
EE: A
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FLE /SR - 192002/7)/218 (20163 1%)
KIRESE - K1.14[3.8/3.9]
755 © P4924

Reactors A and B are identical except that reactor A is operating near the beginning of

a fuel cycle (BOC) and reactor B is operating near the end of a fuel cycle (EOC). Both

reactors are operating at 100 percent power with all control rods fully withdrawn.

If the total reactivity worth of the control rods is the same for both reactors, which

reactor will have the smaller Keff five minutes after a reactor trip, and why?

A. Reactor A, because the power coefficient is less negative near the BOC.

B. Reactor A, because the concentration of U-235 in the fuel rods is higher near the
BOC.

C. Reactor B, because the power coefficient is more negative near the EOC.

D. Reactor B, because the concentration of U-235 in the fuel rods is lower near the
EOC.

ANSWER: A.

[ fEss AFI B (RIHIE > bR 1 EOESS A E BRI B I > S E=s B
TR REAT N ITATA o W S ST DL 10001 4 i H 47t e 2= i
t o (B L R e B A R S S M FE AN SR RHIE] - (A1 SR S5 AE S ME Rk
5 7R BAARY NE Y TE NS B Ry fl 2

AL ERS A > N RAERNEEIROTE - DR EGEE ARV

B.SfERS A > N R AERAERHE IR - PARHE A E-235 JREE S

C.KJEds B » N R FERARHEITAR » RGBS ERCR

D[S B > IR AERNEHEIIRI » ek e A aih-235 JREHRIE

R 22 .
EE: A
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FLE /SR - 192002/8)/219 (20163 1%)
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A reactor is shutdown with the reactor vessel head removed for refueling. The core is
covered by 23 feet of refueling water at 105°F with a boron concentration of 2,000
ppm.

Which one of the following will decrease Keff?

A. Refueling water temperature decreases by 5°F.

B. A depleted neutron source is removed from the core.

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

D. Refueling water boron concentration decreases by 5 ppm.

ANSWER: A.

— 7 eSS T IS A2 5 DU AR - 0800 DURLFE 105°F ~ & 2SS 2,000ppm
Jers 23feet BHAPARIKEZ -

THIal R R D R TE R 2

A BE AR RS AR 5°F

BiEIE LR —4HREZ TR

C.H— AR AE A Ha— S e RHAE 4

D.JgA ek B H /K i e P F2 X Sppm

Rz .
EE: A

56



FHE /SR - 192002/9)/220 (20163 1%)
KIRESE - K1.14[3.8/3.9]
755+ P6224

Reactors A and B are identical except that reactor A is operating near the beginning of

a fuel cycle (BOC) and reactor B is operating near the end of a fuel cycle (EOC). Both

reactors are operating at 100 percent power with all control rods fully withdrawn.

If the total reactivity worth of the control rods is the same for both reactors, which

reactor will have the greater Keff five minutes after a reactor trip, and why?

A. Reactor A, because the pre-trip reactor coolant boron concentration is lower near
the BOC.

B. Reactor A, because the power coefficient adds less positive reactivity after a trip
near the BOC.

C. Reactor B, because the pre-trip reactor coolant boron concentration is higher near
the EOC.

D. Reactor B, because the power coefficient adds more positive reactivity after a trip
near the EOC.

ANSWER: D.
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A nuclear power plant was initially operating at steady state 70 percent power near the
middle of a fuel cycle when a control rod dropped into the core. Consider the
following two possible operator responses:
Response 1: An operator adjusts the reactor coolant system (RCS) boron
concentration to restore the initial reactor coolant temperatures.
Response 2: An operator withdraws some of the remaining control rods to restore the
initial reactor coolant temperatures.
In a comparison between the two responses, which response, if any, will result in the
greater shutdown margin (SDM) when the plant is stabilized at 70 percent power, and
why?
A. Response 1, because a smaller (than response 2) amount of positive reactivity will
be added by the RCS cooldown that occurs immediately after a reactor trip.
B. Response 2, because a larger (than response 1) amount of negative reactivity will
be added by the control rods upon a reactor trip.
C. The SDM is the same for both responses because the plant is stabilized at the
same initial steady state power level.
D. The SDM is the same for both responses because the same amount of positive
reactivity is added in both responses.
ANSWER: B.
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A reactor is shutdown with the reactor vessel head removed for refueling. The core is

covered by 23 feet of refueling water at 120°F with a boron concentration of 2,000

ppm. Source range instrumentation indicates 100 cps.

How will source range indication be affected if refueling water temperature decreases

to 100°F?

A. Indication will increase because the effect of increased Keff more than offsets the
effect of decreased neutron leakage from the core.

B. Indication will increase because of the cooperative effects of increased neutron
leakage from the core and increased Keff.

C. Indication will decrease because the effect of decreased neutron leakage from the
core more than offsets the effect of increased Keff.

D. Indication will decrease because of the cooperative effects of decreased Keff and
decreased neutron leakage from the core.

ANSWER: D.
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A nuclear power plant was initially operating at equilibrium 100 percent power just
prior to a refueling outage. The plant was shut down, refueled, restarted, and is
currently operating at equilibrium 100 percent power. Assume the 100 percent power
fission rate did not change.

Which one of the following describes the current plant status as compared to the
conditions just prior to the refueling?

A. The reactor shutdown margin is greater.

B. The reactor coolant boron concentration is smaller.

C. The equilibrium core Xe-135 concentration is smaller.

D. The difference between the reactor coolant hot leg and cold leg temperatures is
greater.

ANSWER: A.
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