FB T 292002
soi#E 0 K1.07 [3.5/3.5]
SoifE 0 K1.08 [2.7/2.8]
B g B186 (P44)

Control rod withdrawal has increased Kett from 0.998 to 1.002. The reactor currently
is...

A. subcritical.

B. supercritical.

C. prompt critical.

D. exactly critical.

ANSWER: B.

o D E e 17 Kerr 4£0.9983% 40 7]1.002 > B & & B ot PF Rt
A. = TR

B. & %wh

C. o wh

D. f=f

g3 B
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Fp o 292002
Seai 4 0 K107 [3.5/3.5]
B350 B247 (P445)

Which one of the following conditions describes a reactor that is exactly critical?
A. Ket=1; AKIK =0

B. Kerr=1; AK/IK =1

C. Ker= 0; AK/IK =0

D. Ker=0; AK/IK =1

ANSWER: A.

TH AR - P F RERSTRA ?
A. Keit=1; AKIK =0

B. Kett=1; AK/IK = 1

C. Kert=0; AK/K =0

D. Kert= 0; AK/K = 1

ER A
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Fp o 292002
fea 4 0 K1.08[2.7/2.8]
B3t B46

Which one of the following does not affect Kest?
A. core dimensions.

B. core burnup.

C. moderator-to-fuel ratio.

D. installed neutron sources.

ANSWER: D.

= 7w —“‘F{ * BB Ker ?
A g ko)

B. gt is

C. oM it ®
D. % ¢ 3R

g% D
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Fp o 292002
fea 4 0 K1.08[2.7/2.8]
Bt B348

Which one of the following, if decreased, will not affect Ker?
A. Fuel enrichment

B. Control rod worth

C. Neutron contribution from neutron sources

D. Shutdown margin when the reactor is subcritical
ANSWER: C.

- ;ujfa—*ﬁ;ﬁc/uﬁz £ B HBKerr ?

A. PR SER

B. #4144

C. kp¥ 3 hen? 33

D. & & Bl =X ff P 2. i {54048
gx: C
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Fp o 292002
fea 4 0 K1.08[2.7/2.8]
B350 B847 (P1846)

The effective multiplication factor (Ketr) 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. beginning; next
B. beginning; previous
C. end; next
D. end; previous
ANSWER: D.

3 e Pl (Ken) Ll i5— BB A PEL A 3 df i P 2
YRS X

A T - 5 B4

B. m— ; B4

o s

2 O 0O
‘H" y
O
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Fp o 292002
SoifE 0 K1.08 [2.7/2.8]
B B1447 (P1346)

The effective multiplication factor (Ketf) can be determined by dividing the number of
neutrons in the third generation by the number of neutrons in the
generation.

A. first

B. second

C. third

D. fourth

ANSWER: B.

s 7 FlHe(Ker) ¥ 1 d H#-% = end 3 @:K,ért DR ¢ T #ic

3
=
o

¥
A.._
B. =
C. =
D. =

F % ¢ B.

N
v
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Fp o 292002
fea 4 0 K1.08[2.7/2.8]
B3t 0 B2647 (P2647)

A thermal neutron is about to interact with a U-238 nucleus in an operating reactor

core. Which one of the following describes the most likely interaction and the effect

on core Kei?

A. The neutron will be scattered, thereby leaving Ketrunchanged.

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

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

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

ANSWER: A.

B EY LR REReY - MY T TRAUBRFPELE L TP K
F R $ s Keneh 48 9
+ € ARATET > Fla HKerg F2 5 o
F oAkl U-238¢€ 5 4 A 0 Fla i 1 Ker K o
F oAkl U-238¢€ 5 4 A 0 Fla 1 10 Kerd 4o o
F g AT 0 U-238¢ 5 4 iR e & 4 PU-239 0 Fla 1# 17 Kens 4e o
A
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Fp o 292002
SoifE 0 K1.08 [2.7/2.8]
B B3147 (P3046)

A reactor 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 Kerbe affected during the 3-day period?

A. Core Kerrwill gradually increase during the entire period.

B. Core Kerrwill gradually decrease during the entire period.

C. Core Kerrwill tend to increase, but inherent reactivity feedback will maintain Kesat
1.0.

D. Core Kerrwill tend to decrease, but inherent reactivity feedback will maintain Kes
at 1.0.

ANSWER: D.

- FREBR m A H By K Hp > 280%hirt FiEE o A H {82 X ot FiF
POEEA T AREPREREIT R AL AHF o oK X IR AEPE?
A s Kerr 5 T 8P BF € 1% B3 4o

B. Vg Kerr e 3 ) B € 18 b1 >

C. %poKerffe 5 4e o i FIN A F o w4 3¢ & Kerd¥ 1.0

D. %puKertEa i | 2 FIN bk R w4 R¢ & Kt dF £1.0

¢%: D
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Fp o 292002
Soa#F 0 K1.09 [2.4/2.6]
Bt B1147 (N/A)

Which one of the following combinations of core conditions at 30% power indicates
the largest amount of excess reactivity exists in the core?
CONTROL ROD REACTOR RECIRPOSITION CULATION FLOW

A. 25% rod density 25%
B. 50% rod density 50%
C. 25% rod density 50%
D. 50% rod density 25%
ANSWER: D.

b 3 H 0% R T o T il S B R G E kB R R 0
e FREEE AR

A 25% BBR 25%
B. 50% # % & ; 50%
C. 25% # %R 50%
D. 50% # % & ; 25%
2% : D.
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Fp o 292002
Soa#F 0 K1.09 [2.4/2.6]
Bt B1247 (N/A)

Which one of the following combinations of core conditions at 35% power indicates
the least amount of excess reactivity exists in the core?
CONTROL REACTOR RECIRROD POSITION CULATION FLOW

A. 50% inserted 50%
B. 50% inserted 25%
C. 25% inserted 50%
D. 25% inserted 25%
ANSWER: C.

tip o3 F %R T > TR S & T L bl B A 2
Eio 3 e FREL {}Tﬂﬁ;ﬁmi
A. 3 ~50%;  50%

B. #& » 50% ; 25%
C. #& »25%; 50%
D. #& » 25% ; 25%
g3 C
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Fp o 292002
Sod & KL1.09 [2.4/2.6]
B % B1848 (P646)

Which one of the following defines K-excess?
A. Kerf- 1

B. Kerr+ 1

C. (Keft-1)/Kert

D. (1-Keff)/Kert

ANSWER: A.

T A & K-excess i ?
A. Kert- 1

B. Kert+ 1

C. (Keft-1)/Kert

D. (1-Keft)/Kert

gx A
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Fp o 292002
doifE 0 K1.09 [2.4/2.6]
B B2048 (P1246)

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 the fuel temperature coefficient remains negative throughout core life

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

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

ANSWER: C.

7

—

Pl d e r il E R (Keoes) R Fl2 - 9
7oA TF Xe-13522 Sm-149 f 74 5 g it pFen 4L
VREREHER G EE BR A6 B
TAE Ot i 4epEd 24 T4k (Power Defect) #734echf F R A
B s & 6 U-238R 4 4 PU-2392 B3

C.

OO0 > A

TS (PO TR 1T

,
N
\kk
.
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Fp o 292002
Soa#F 0 K1.09 [2.4/2.6]
B3t B2747 (P2847)

A 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 Kexcess?

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.

- KRB EFH A (BOC) » R 3? g o - ¢ 3K IR E£6.7eV
TR - U-2382 3 e o TR fd' TR, 2. U-239 + ek i 0 4
M F BT E R Kexcess2 B2 mm}f’i ﬁﬂ Famda?

A BN EE 5 Pu-239 0 @ 3 4 Kexcess
B. B2 M %% 5 Pu-240 > A 3 4r Kexcess
C. zFrgFErmA > @ " MKexces
D. =g im4s 4 o m " K Kexcess
Fx A

N
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Fp o 292002
Soa#F 0 K1.09 [2.4/2.6]
B3t : B2947 (N/A)

The following are combinations of critical conditions that may exist for the same
reactor operating at 50% power at different times in core life. Which one of the
following combinations indicates the largest amount of excess reactivity present in the

reactor fuel?
CONTROL ROD REACTOR RECIRPOSITION CULATION FLOW

A. 25% rod density 75%
B. 50% rod density 50%
C. 25% rod density 50%
D. 50% rod density 75%
ANSWER: B.

oo 3 RRERE G A R TR i TR R e £ o T e ke
®EF R BEE A50%H FTEG Bk i E R ?
altet¥  FRELARSE
A.25% g R T5%
B.50% # % A& ; 50%
C.25% # %A : 50%
D.50% # % & : 75%
% B.

48



P 0 292002

Sod & KL1.09 [2.4/2.6]

F 5. B3447

The following are combinations of critical conditions that existed for the same reactor
operating at 50% power at different times in core life. Which one of the following
combinations indicates the smallest amount of excess reactivity present in the reactor

fuel?

CONTROL ROD REACTOR RECIRPOSITION

CULATION FLOW

25% rod density
50% rod density
25% rod density
50% rod density
ANSWER: A.

oo w>

75%
50%
50%
75%

Fo FRE G R d IR GG D R TR s Tk R e b o

o

lirfbie & @ F b8

A 25% %R 75%
B.50% # % A&  50%
C.25% #% &  50%
D.50% # %K 75%
R A

EHE 50% F TR A

Al ey FREEARICE
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Fp o 292002
Soa#F 0 K1.09 [2.4/2.6]
B35t B3547 (P3547)

Which one of the following is a benefit of installing excess reactivity (Kexcess) in a

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

ANSWER: B.

71

—

i —“‘F]’ F{@E%J&,U—sc,\g@; M B (Kexcess) eifpghz — 9
B2 RSl F R SR R o

OO0 > A

'
o

FE
FEWFE B A B > IR bk B T Rk o
FERR e F RV IEHIF BEHFF -

FE G Rt e 90 52 A 9 pF > U-235 Rk S5 7 %
%

B.
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Fp o 292002
fean 4 0 K110 [3.2/3.5]
B350 B248 (P245)

When determining shutdown margin for an operating reactor, how many control rod
assemblies 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. Assingle control rod of average reactivity worth

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

ANSWER: A.

-

>

Ao - Y F R BRI L F € R F U gl e A Dy
?

[

9

53 BF AEE - R
B3 BB MO B HS
T3 Atp el - 4
AR - L

9

S

DO.UUPB#%

S
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>
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w.%: A.

o
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Fp o 292002
Soa 4 ¢ K1.10 [3.2/3.5]
Bt 0 B1348 (N/A)

Shutdown margin for an operating reactor is the amount of reactivity by which a
xenon-free reactor at 68° F would be subcritical if all control rods were...

A. withdrawn, assuming an average worth rod remains fully inserted.

B. inserted, assuming an average worth rod remains fully withdrawn.

C. withdrawn, assuming the highest worth rod remains fully inserted.

D. inserted, assuming the highest worth rod remains fully withdrawn.
ANSWER: D.

$o Y L F R A BB anth 2 A5 668°F - 4 & R T o
TF A RS T A R AR TR AT R R TR R 7

A gD FIEE - B TR gl >
B. #» Tk~ L F THrgzpilpayFr!
C.#d > THEK- L7 &3 MIidraddrr
D. &> » T Bk - &5 &8 MizipdldasF > d

gx: D
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Fp o 292002
feadp 0 KL11[3.2/3.3]
Bt B47

The fractional change in neutron population from one generation to the next is
called...

A. beta.

B. Keft.

C. lambda.

D. reactivity.

ANSWER: D.

PR GE - R T - R A S
By 205 (B)

o 3 #7E Flige (Kerr)
%R ¥ (L)

F R (p)

¥% : D.

o w>

>
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Fp o 292002
SondF 0 K112 [2.4/2.5]
B35t B648 (P1946)

In a subcritical reactor, Kertwas 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.

fom SRR F BB KenFl o dh i 0.85H 4 F10.95 « T 7 ip % B jiif 4
N JJ& SR BRE D

A. 0.099 AK/K

B. 0.124 AK/K

C.0.176 AK/K

D. 0.229 AK/K
g*: B
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Fp o 292002
SondF 0 K112 [2.4/2.5]
Bt B748 (P3347)

With Kerrequal to 0.983, how much reactivity must be added to make the 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.

& Ken=0.983elin T » it F B EL IR > M Z e r ik BR L P 2(E 58
£ 7 » 1 0.01%AK/K)

A. 1.70% AK/K

B. 1.73% AK/K

C. 3.40% AK/K

D. 3.43% AK/K

g% B
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Fp o 292002
SondF 0 K112 [2.4/2.5]
B35t B1548 (P446)

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

A. 1.01% AK/K

B. 1.03% AK/K

C. 1.30% AK/K

D. 1.32% AK/K

ANSWER: D.

B Ker=0.987:h R T 5 4t F R BEITRR > B G~ BAE LR 2(EXE
w37~ 3 0.01%AK/K)

A. 1.01% AK/K
B. 1.03% AK/K
C. 1.30% AK/K
D. 1.32% AK/K
g#: D
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Fp o 292002
SondF 0 K112 [2.4/2.5]
B35t B1947 (P2447)

With Kerr= 0.985, how much positive reactivity is required to make the 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.

e Kett=0.985e52 T » prig F RREIIRA ORI ET 22 F BRGP Y
A. 1.487% AK/K

B. 1.500% AK/K

C. 1.523% AK/K

D. 1.545% AK/K

g3 C
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Fp o 292002
foidE 0 K112 [2.4/2.5]
B B2848 (P2146)

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

A. 1.720% AK/K

B. 1.767% AK/K

C. 1.800% AK/K

D. 1.833% AK/K

ANSWER: D.

W Ker=0.982cF AT > iR F RBEDRE T EI L RRERP?
A. 1.720% AK/K

B. 1.767% AK/K

C. 1.800% AK/K

D. 1.833% AK/K

g% D
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Fp o 292002
feadp 0 K114 [2.6/2.9]
B350 B548

The shutdown margin (SDM), upon full insertion of all control rods following a
reactor scram from full power, is the SDM immediately prior to
the scram.

A. equal to

B. less than

C. greater than

D. independent of

ANSWER: A.

FREAZAFIERLE Ay 4B 2@ fiinT » Hikisapdp %
B iR 8 ARAL o

A E3

B. /]

3

4 [ 3

)
.
%0 A

Al . .

o O

>

Y
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Fp o 292002
feadp 0 K114 [2.6/2.9]
B3t BO48

Which one of the following core changes will decrease shutdown margin?
A. Fuel depletion during reactor operation

B. Buildup of Sm-149 after a reactor scram

C. Increasing moderator temperature 10°F while shutdown

D. Depletion of gadolinium during reactor operation

ANSWER: D.

e A BT 6 PR B A R b 9
F s AT P o e

F s B4 2 15 Sm-149¢0 % 4

e 4 e 38 {oAlE R 10°F
FRBE@Ee (Gd) if

£%: D

|

OO0 > A

F_* F_L F_* F_*

>

oy
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Fp o 292002
feadp 0 K114 [2.6/2.9]
B350 B1048

One hour ago, a reactor scrammed from 100% steady state power due to an
instrument malfunction. All systems operated normally. Given the following absolute
values of reactivities added since the scram, assign a (+) or (-) as appropriate and
choose the current value of core reactivity.

Xenon = () 1.0% AK/K

Fuel temperature = () 2.0% AK/K

Control rods = () 14.0% AK/K

Voids = () 3.0% AK/K

A. -8.0% AK/K

B. -10.0% AK/K

C. -14.0% AK/K

D. -20.0% AK/K

ANSWER: B.

!

PR - F BT R BkcHa p 100%AE M K A B e wrd koD F B .
FLETUT p A ikAs e r 2 B F R EE(HA () X3 E P Ao hE R S
=2
& =() 1.0% AK/K

Al R = () 2.0% AK/K
44 = () 14.0% AK/K
zie =()3.0% AK/K

A. -8.0% AK/K

B. -10.0% AK/K

.-14.0% AK/K

.-20.0% AK/K

%! B.

7/

0

O O
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Fp o 292002
feadp 0 K114 [2.6/2.9]
3L B1248

Which one of the following will increase the reactivity margin to criticality in a
subcritical reactor at 250° F?

A. Decay of Samarium-149

B. Increased core recirculation flow rate

C. Reactor coolant heatup

D. Control rod withdrawal

ANSWER: C.

- Pt 250°F ~ Rk s BE T 51“?‘—‘5 €W A H PR AAAS D TR
w9

A. Sm-149:0% %

B. At 1 R E

C. m BF#F k=g

D. # H4-#ltk

gr: C
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Fp o 292002
feadp 0 K114 [2.6/2.9]
B35 B1648

A reactor scrammed from 100% steady state power due to an instrument malfunction
16 hours ago. All systems operated normally. Given the following absolute values of
reactivities added since the scram, assign a (+) or (-) as appropriate and choose the
current value of core reactivity.

Xenon = () 1.5% AK/K

Fuel temperature = () 2.5% AK/K

Control rods = () 14.0% AK/K

Voids = () 3.5% AK/K

A. -6.5% AK/K

B. -9.5% AK/K

C.-11.5% AK/K

D. -13.5% AK/K

ANSWER: B.

LR - FREFRE D p100%FEEFH FEB o AT hion ¥ E
oo R T AR R e N (H)A(C)F R BRI e GRS W

% =() 1.5% AK/K

’Hf 2R = ()2.5%AK/K
#1#:= () 14.0% AIK

za = () 3.5% AK/K

A. -6.5% AK/K

B. -9.5% AK/K

C. -11.5% AK/K

D. -13.5% AK/K

% @ B.

7/

>

o
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Fp o 292002
feadp 0 K114 [2.6/2.9]
F3h B1748

Twelve (12) hours ago, a reactor scrammed from 100% steady state power due to an
instrument malfunction. All systems operated normally. Given the following absolute
values of reactivities added since the scram, assign a (+) or (-) as appropriate and
choose the current value of core reactivity.

Xenon = () 2.0% AK/K

Fuel temperature = () 2.5% AK/K

Control rods = () 14.0% AK/K

Voids = () 4.5% AK/K

A. -5.0% AK/K

B. -9.0% AK/K

C. -14.0% AK/K

D. -23.0% AK/K

ANSWER: B.
Lo Em o - FRERFRE R pL00%FE L F AR o AT Lk MIBE FiE
oo HETI T R A A (H)RC)F AR IR R dF BR G R ?

& =() 2.0% AK/K

Al R = () 2.5% AK/K
F41#= () 14.0% AK/K
%z =()4.5% AK/K

A. -5.0% AK/K

B. -9.0% AK/K

.-14.0% AK/K

.-23.0% AK/K

Ex 1 B.

7/

O O
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Fp o 292002
feadp 0 K114 [2.6/2.9]
3L B2148

A reactor scram from 100% steady-state power occurred 36 hours ago due to an
instrument malfunction. All systems operated normally. Given the following absolute
values of reactivities added since the scram, assign a (+) or (-) as appropriate and

choose the current value of core reactivity.
Xenon = () 1.0% AK/K

Fuel temperature = () 2.0% AK/K

Control rods = () 14.0% AK/K

Voids = () 3.0% AK/K

A. -8.0% AK/K

B. -10.0% AK/K

C. -14.0% AK/K

D. -20.0% AK/K

ANSWER: A.

L R - F RRFRBa p 100%7%.%
@3‘5 o ;%"}J%ﬁ' f’,gfi TFPL“\". )\(+)4\‘(_)F )‘,»l%)i

7 =() 1.0% AK/K

,H, B R = ()2.0% AK/K
F14= () 14.0% AK/K

ze = () 3.0% AK/K

A. -8.0% AK/K

B. -10.0% AK/K

C. -14.0% AK/K

D. -20.0% AK/K

Ex A
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Fp o 292002
feadp 0 K114 [2.6/2.9]
3Lt B2248

Sixteen hours ago, a reactor scrammed from 100% steady state power due to an
instrument malfunction. All systems operated normally. Given the following absolute
values of reactivities added since the scram, assign a (+) or (-) as appropriate and
choose the current value of core reactivity.

Xenon = () 2.0% AK/K

Fuel temperature = () 3.0% AK/K

Control rods = () 12.0% AK/K

Voids = () 4.0% AK/K

A. -5.0% AK/K

B.-7.0% AK/K

C. -9.0% AK/K

D. -11.0% AK/K

ANSWER: B.

LR - FREFRERD p100%FEEF FEB o AT kien ¥
oo R T AR R e N (H)A(C)F R BRI e GRS W

& =() 2.0% AK/K

’fwu ER= ()3.0% AK/K
F)45= () 12.0% AK/K

za = () 4.0% AK/K

A. -5.0% AK/K

B. -7.0% AK/K

C. -9.0% AK/K

D. -11.0% AK/K

s % @ B,

7/

>

o

66



Fp o 292002
feadp 0 K114 [2.6/2.9]
B3t 0 B2348 (P2347)

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.

B B BT Tl e R R e
BF s BB AE PR L i ge
s BiE W PET S F dr el
T B3 3 15 SM-149: 7 i
BF B R 15 Xe-135:0 7 £k

>
F_*
¥

OO w
F_*
¥
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w
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Fp 292002
foa dF 0 K114 [2.6/2.9]
B g . B2448

A reactor scrammed from 100% steady state power due to an instrument malfunction
30 hours ago. All systems operated normally. Given the following absolute values of
reactivities added since the scram, assign a (+) or (-) as appropriate and choose the
current value of core reactivity.

Xenon = () 1.5% AK/K

Fuel temperature = () 2.5% AK/K

Control rods = () 14.0% AK/K

Voids = () 3.5% AK/K

A. -6.5% AK/K

B. -9.5% AK/K

C.-11.5% AK/K

D. -13.5% AK/K

ANSWER: A.
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% =() 1.5% AK/K

’Hf # R = ()25%AK/K
#14= () 14.0% AK/K

ze = () 3.5% AK/K

A. -6.5% AK/K

B. -9.5% AK/K

C. -11.5% AK/K

D. -13.5% AK/K
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A 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

new steady-state core Keis
A. the same; smaller

B. the same; the same

C. less negative; smaller

D. less negative; the same
ANSWER: B.
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B350 B3748 (P3747)

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

The neutron will be absorbed and the nucleus will fission, thereby decreasing Kett.
The neutron will be absorbed and the nucleus will fission, thereby increasing Kett.
The neutron will be absorbed and the nucleus will decay to Pu-239, thereby
increasing Keft.

ANSWER: A.
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FE9k © B7647(P7647)

A reactor was initially shutdown at a stable power level of 2.0 x 10-5 percent. After a
small positive reactivity addition, the current stable power level is 3.0 x 10-5 percent.
If the initial Keffwas 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.

~%ﬁﬁ§%§%ﬁéﬂ%ffﬁﬁ%&ﬁﬁ 2.0x10°%Ih# » FEMAF—/NEIIERERTR - H
IR EDIHIE 3.0x10°% » BANGEWIHIA LY ARSI 0.982 - HATHIARY
FERBEZ ) ?

A.0.988

B.0.992

C.0.996
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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.

Which reactor would have the smaller Keft five minutes after a reactor scram?

A. Reactor A, because the control rods will add more negative reactivity near the
BOC.

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

C. Reactor B, because the control rods will add more negative reactivity near the
EOC.

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

ANSWER: C.

[ZfEss AFI B se A - BR T SRS A (REEHEPSEDEITWIIHBOC) - Mk fE
s B (REEHENEEITARI(EOC) » SRS IR EEAE 10005 - {a] K fELS1E
wIF 5 R LRV ROETEIN N ?

AR ERS A IR BRI AEREIT BOC BRI AGE % & S fEE

B.S RS A > N R TP RBEERT BOC R & {EHE KR

C. [ fE<s B » INRTERIB{ERET EOC BHRFIIAFE % & S e

D.fJEss B » [N R D RBEMERT EOC I HREE X

R 22 .
ExE: C

39



FFEH/RE5E © 292002/4 (2016 i)

yall

BEdE 1 k1.14 (2.6/2.9)

[F5E © B5224

A reactor was initially operating at steady-state 100 percent power near the middle of
a fuel cycle when it was shut down and then cooled down to 200°F over a three-day
period.
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 =() 12.50 %AK/K
Voids = () 3.50 %AK/K
Xenon =() 2.50 %AK/K
Fuel temperature = () 2.00 %AK/K
Moderator temperature = () 0.50 %AK/K

A. -3.0 %AK/K

B. -4.0 %AK/K

C. -8.0 %AK/K

D. -9.0 %AK/K

ANSWER: B.

— NSRRI R B S f )RR EAE 100%L55R
200°F -
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JEH(+) ()
et = ()12.5 %BAK/K
7 =()3.50 %AK/K
maE  =()2.50 %AK/K
PRRLERE = ()2.00 %AK/K

LEFIERERE = ()0.50%AK/K
A.-3.0%AK/K
B.-4.0%AK/K
C.-8.0%AK/K
D.-9.0%AK/K
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Frof © B6224

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.

Which reactor will have the greater core Keff five minutes after a reactor scram?

A. Reactor A, because complete control rod insertion will add less negative reactivity
near the BOC.

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

C. Reactor B, because complete control rod insertion will add less negative reactivity
near the EOC.

D. Reactor B, because the power coefficient is less negative near the EOC.

ANSWER: A.
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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 core thermal neutron flux is greater.

B. The available shutdown margin is smaller.

C. The control rods are withdrawn farther from the core.

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

ANSWER: B.
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