TOPIC: 292006

KNOWLEDGE: K1.01 [2.7/2.8]

QID: B558

Fission fragments or daughters that have a substantial neutron absorption cross section and are
not fissionable are called...

A. fissile materials.

B. fission product poisons.

C. fissionable nuclides.

D. burnable poisons.

ANSWER: B.

#p o 292006
fea AT 0 KLO1[2.7/2.8]
F 3. B558
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fea AT 0 KLO1[2.7/2.8]
B350 B1558 (P2858)

A fission product poison can be differentiated from all other fission products because a fission
product poison...

A. has a higher microscopic cross section for thermal neutron capture.

B. has a longer half-life.

C. is produced in a greater percentage of thermal fissions.

D. is formed as a gas and is contained in the fuel pellets.

ANSWER: A.
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fea AT 0 KLO1[2.7/2.8]
B35 : B1858 (P858)

Fission product poisons can be differentiated from other fission products in that fission product
poisons...

A. have a longer half-life.

B. are stronger absorbers of thermal neutrons.

C. are produced in a larger percentage of fissions.

D. have a higher fission cross section for thermal neutrons.

ANSWER: B.
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fea AT 0 KLO1[2.7/2.8]
B350 B2061 (P2058)

A fission product poison can be differentiated from all other fission products in that a fission
product poison will...

A. be produced in direct proportion to the fission rate in the core.

B. remain radioactive for thousands of years after the final reactor criticality.

C. depress the power production in some core locations and cause peaking in others.

D. migrate out of the fuel pellets and into the reactor coolant via pinhole defects in the clad.
ANSWER: C.
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fea AT 0 KL.02[3.1/3.1]
F3. 0 BS55

Which one of the following lists the proper order of substances from the largest to the smallest
microscopic cross sections for absorption of thermal neutrons?

A. Gadolinium, U-235, Xe-135, U-238

B. Gadolinium, Xe-135, U-235, U-238

C. Xe-135, U-235, gadolinium, U-238

D. Xe-135, gadolinium, U-235, U-238

ANSWER: D.

RS BT SR EX L TR E 0
A. 4 (Gd) , U-235, Xe-135, U-238

B. 4, Xe-135, U-235, U-238

C. Xe-135, U-235, 4+, U-238

D. Xe-135, 4+, U-235, U-238

g#x: D



#p o 292006
feadg 0 K1.02 [3.1/3.1]
B350 B256 (P2658)

Compared to other poisons in the core, the two characteristics that cause Xe-135 to be a major
reactor poison are its relatively absorption cross section and its relatively
variation in concentration for large reactor power changes.

A. small; large

B. small; small

C. large; small

D. large; large

ANSWER: D.
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fea AT 0 KL.02[3.1/3.1]
B350 B1058 (P1858)

Which one of the following is a characteristic of xenon-135 in a reactor core?

A. Thermal neutron flux level affects both the production and removal of xenon-135.
B. Thermal neutrons interact with xenon-135 primarily through scattering reactions.
C. Xenon-135 is primarily a resonant absorber of epithermal neutrons.

D. Xenon-135 is produced from the radioactive decay of barium-135.

ANSWER: A.

T 7 @ —%‘ A5 B P Xe-135e e ?

A F7 3R R EXe- 135504 2 L0 6 S F
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fea AT 0 KL.02[3.1/3.1]
B30 B1259

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

A. Uranium-235

B. Uranium-238

C. Plutonium-239

D. Xenon-135

ANSWER: D.

FOTERY F B HY T TR E LG b LA 7
A. U-235

B. U-238

C. Pu-239

D. Xe-135

gx: D
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feadg 0 K1.02 [3.1/3.1]
B35 1 B1658 (P2458)

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

A. Uranium-235

B. Boron-10

C. Samarium-149

D. Xenon-135

ANSWER: D.

HREE F R F R LB Feje TARE LG ot L HgRE G ?
A. U-235

B. B-10

C. Sm-149

D. Xe-135
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fea AT 0 KL.02[3.1/3.1]
R85 B3458

Reactors A and B are operating at steady-state 100% power with equilibrium core Xe-135. The
reactors are identical except that reactor A is operating at end of core life (EOL) and reactor B is
operating at beginning of core life (BOL).

Which reactor has the smaller concentration of core Xe-135?

A. Reactor A (EOL) due to the smaller 100% power thermal neutron flux

B. Reactor A (EOL) due to the larger 100% power thermal neutron flux

C. Reactor B (BOL) due to the smaller 100% power thermal neutron flux

D. Reactor B (BOL) due to the larger 100% power thermal neutron flux

ANSWER: B.

F Rl BALBRI00%GHE # 5 T @k oo p Xe-185% < EI TG A F BER 2R
feF pEALG oA A AY (EOL) » 7 F BEBLR <A ha® (BOL) - =7l F BE%
< e1Xe-135k & ] ?
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10



#p o 292006
feadg 0 K1.03[2.9/2.9]
B35 : B257 (P1859)

The major contributor to the production of Xe-135 in a reactor that has been operating at full
power for 2 weeks is...

A. the radioactive decay of iodine.

B. the radioactive decay of promethium.

C. direct production from fission of U-235.

D. direct production from fission of U-238.

ANSWER: A.

AP FTEES FF RE HXe-1354 4 (i & kiR
A, 7kt R %

B. 4= (Pm) drcst & %

C. d U235~ 4 & 4 =

D. d U-2382 5] % 424 =

Ex A
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feadg 0 K1.03[2.9/2.9]
B350 B362 (P358)

Xenon-135 is produced in the reactor by two methods. One is directly from fission, the other is
from the decay of...

A. xenon-136.

B. iodine-135.

C. cesium-135.

D. barium-135.

ANSWER: B.

FRlE? 3> A2Xe- 135 Hd 2 - Rk p o JF o ¥ ob- AT 7
%0

D. Ba-136
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feadg 0 K1.03[2.9/2.9]
B35 : B458 (P1359)

A reactor has been operating at full power for several weeks. Xenon-135 is being directly
produced as a fission product in approximately % of all fissions.

A. 100%

B. 30%

C.3%

D. 0.3%

ANSWER: D.

—FRENIAFTEREE c E A2 Xe- 135 E A A GRS Ha
A. 100%

B. 30%

C.3%

D. 0.3%

gx: D
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feadg 0 K1.03[2.9/2.9]
B350 B859 (P1559)

Which one of the following lists the production mechanisms of Xe-135 in an operating power
reactor?

A. Primarily from fission, secondarily from iodine decay

B. Primarily from fission, secondarily from promethium decay

C. Primarily from iodine decay, secondarily from fission

D. Primarily from promethium decay, secondarily from fission

ANSWER: C.

Tre K LR F O EE2 Xe-135:4 4 {41 ?
A LERpAHA AT KR TR

B. & %kp A% H=xkpse(Pm) %%
C.agkkpair® Hakp 4

D. 2 & kfdek i H5kpAA

gx: C
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fea AT KL.03[2.9/2.9]
B350 B2558 (P2558)

Reactors A and B are operating at steady-state 100% power with equilibrium core Xe-135. The
reactors are identical except that reactor A is operating at the end of core life (EOL) and reactor
B is operating at the beginning of core life (BOL).

Which reactor has the greater concentration of core Xe-135?

A. Reactor A (EOL) due to the smaller 100% power thermal neutron flux

B. Reactor A (EOL) due to the larger 100% power thermal neutron flux

C. Reactor B (BOL) due to the smaller 100% power thermal neutron flux

D. Reactor B (BOL) due to the larger 100% power thermal neutron flux

ANSWER: C.

F e BAZBA1009E /7 5 TiEHE > Jpou p hiXe-135% ¢ E R Tfro A K BB 24k
EE R BAL R A SRD (EOL) » @ F EBapvd 478 (BOL) - T3~k RE%
G et 2 Xe-135k B ?

A FREA (EOL) » %1% #1009 %2 # ¢ + 0 § |
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C. ¥ LEB (BOL) » %% #1009+ %2 # ¢ 1 £ ]
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15



#p o 292006
fea AT K104 [2.9/2.9]
3 B128

Which one of the following describes the change in core xenon-135 concentration immediately
following a power increase from equilibrium conditions?

A. Initially decrease due to the decreased rate of xenon-135 production from fission.

B. Initially decrease due to the increased rate of thermal neutron absorption by xenon-135.

C. Initially increase due to the increased rate of xenon-135 production from fission.

D. Initially increase due to the decreased rate of thermal neutron absorption by xenon-135.
ANSWER: B.

TR L RER R BT RIS R e (S g s P Xe- 1350k R e TR 7
A Asq i B S d A @ kehXe-135F 4 & i

B. A=A~ 1> F] 5 Xe-135:h#1 ¢ wfr ] 4o

C. Azd=Hi 4 » F15d & M@ kehiXe-1354 4 F Hf 4o
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fea AT K104 [2.9/2.9]
F3.: B258

The two methods of Xe-135 removal from a reactor operating at full power are...
A. gamma decay and beta decay.

B. neutron absorption and fission.

C. fission and gamma decay.

D. beta decay and neutron absorption.

ANSWER: D.

&iﬁﬁﬁﬁTﬁﬁﬁﬁﬁ%m4%ﬁaﬁ%ﬁg
A PIEEREE B RS

B. ¥ 3 s A%

C. A~ %) pholf %
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feadg 0 K1.04[2.9/2.9]
B350 B359 (P1059)

Xenon-135 undergoes radioactive decay to...
A. iodine-135.

B. cesium-135.

C. tellurium-135.

D. lanthanum-135.

ANSWER: B.

Xe-135:8 7t %A = &
A.1-135

B. Cs-135

C. Te-135 (#f)

D. La-135 (4&)

§3: 0B
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#p o 292006
feadg 0 K1.04[2.9/2.9]
B350 B462 (P460)

Reactor power is increased from 50% to 60% in 1 hour. The most significant contributor to the
initial change in xenon reactivity is the increase in xenon...

A. production from iodine decay.

B. production from fission.

C. absorption of neutrons.

D. decay to cesium.

ANSWER: C.

F OB % b | P 50065 4 16096 o $5 F bR e 1 01 & 5] 5 K e i
Ak g

B. kp 42 AF i E

C. ¥¢ F agmi

D. #%= 54

g% C
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fea AT K104 [2.9/2.9]
F 3.0 B860

Which one of the following values is the approximate half-life of Xe-135?
A. 19 seconds

B. 6.6 hours

C. 9.1 hours

D. 30 hours

ANSWER: C.

= 7 im —I{.l’f BT Xe-135nE 8 9
A 19 %)

B.6.6 /] B

C.91 | p*

D.30 | p*

F%x 1 C.
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#p o 292006
fea AT K104 [2.9/2.9]
R0 B959

Which one of the following describes the primary method of xenon-135 removal at the indicated
steady state power level?

A. Decay of xenon-135 to cesium-135 at full power

B. Decay of xenon-135 to iodine-135 at the point of adding heat

C. Absorption of neutrons by xenon-135 at the point of adding heat

D. Absorption of neutrons by xenon-135 at full power

ANSWER: D.

\

BT AR K ir K T AER 4 ﬁ%%Xe-lBSfﬁiﬂ 57
A > FpF > Xe-135% % = 5 45-135
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#p o 292006
fea AT K104 [2.9/2.9]
B350 B3358 (P2659)

A nuclear plant has been operating at 100% power for several months. Which one of the
following describes the relative contributions of beta decay and neutron capture to Xe-135
removal from the reactor core?

A. Beta decay and neutron capture contribute equally

B. Primary - beta decay; secondary - neutron capture

C. Primary - neutron capture; secondary - beta decay

D. Not enough information given to make a comparison

ANSWER: C.

Prae TR 10097 5 T @ o T AR DA A0 bR R RE Y TH K IS B
Fp o 55 Xe-185: LR ?
A BB ERHY RN A
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#p o 292006
Seadg 0 KL.05[2.9/2.9]
B30 B58 (P61)

A reactor has been operating at 50% power for one week when power is ramped in 4 hours to
100%. Which one of the following describes the new equilibrium xenon concentration?

A. Twice the 50% value

B. Less than twice the 50% value

C. More than twice the 50% value

D. Remains the same because it is independent of power

ANSWER: B.

- FRELS0NH FTEE - ¥ A R AR 31009 F T ARy LR
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=
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fea AT KL.05[2.9/2.9]
B3t 0 B259 (P1459)

Following a two-week shutdown, a reactor is taken critical and ramped to full power in 6 hours.
How long will it take to achieve an equilibrium xenon condition after the reactor reaches full

power?

A. 70 to 80 hours
B. 40 to 50 hours
C. 8to 10 hours
D. 1to 2 hours
ANSWER: B.

EiBAFE o F BRIV A
TR SR EIG F T gk ?
A.70 | 80 -] p*

B.40 7| 50 -] p*

C.8 3 10 -] p*
D.1 32 |p
§%: B

[N LR D R
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#p o 292006
Seadg 0 KL.05[2.9/2.9]
B350 B658 (P660)

A nuclear reactor has been operating at 100% power for one week when power is ramped in 4
hours to 50%. Which one of the following describes the new equilibrium core xenon-135
concentration?

A. Remains the same because it is independent of power

B. More than one-half the 100% value

C. Less than one-half the 100% value

D. One-half the 100% value

ANSWER: B.

RO E 100067 5T - 0 PR fw ) BN LR 25096 0 7 A K B AEK 5 i
ehi AT gERR
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4
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fea AT KL.05[2.9/2.9]
3L 0 B1160 (P1158)

A reactor has been operating at 25% power for 24 hours following a 2-hour power reduction
from steady-state full power. Which one of the following describes the current status of core
xenon-135 concentration?

A. At equilibrium

B. Decreasing toward an upturn

C. Decreasing toward an equilibrium value

D. Increasing toward a peak value

ANSWER: C.

FRFAIE 2 FLEA P RAR L £ A% FT AR P TR A L E R
WP Y ehiXe-135k & 7
BT
F e w ]
Fpr— T HEE ]
§F o~ A
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#p o 292006
fea AT KL.05[2.9/2.9]
F30 B1363

Which one of the following indicates that core Xe-135 is in equilibrium?
A. Xe-135 is being removed equally by neutron capture and decay.

B. The reactor has been operated at a steady-state power level for five days.
C. Xe-135 is being produced equally by fission and 1-135 decay.

D. The reactor is currently operating at 100% power.

ANSWER: B.

7P 4 M e X135 5 F R fi 2
Xe-1354 # + 4f 515 R %04 g
FREef» FTEET <
Xe-1354 4 5| & # g £01-135% g
FRE R % 610097 & T E
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D
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#p o 292006
fea AT KL.05[2.9/2.9]
B3 B1859

A reactor was operating for 42 weeks at a stable reduced power level when a reactor scram
occurred. The reactor was returned to critical after 12 hours and then ramped to 60% power in 6
hours.

How much time at steady state 60% power will be required to reach equilibrium core xenon-135?
A. 20 to 30 hours

B. 40 to 50 hours

C. 70 to 80 hours

D. 90 to 100 hours

ANSWER: B.

Fb® bR FERA2E > P EH A BEE W - 12U F BETRTRR 0 £
2] PR RS 260965 F o hB0UFEE T FT 0 REFIGo i F DT ERE  F R 5
P 2

A.20 7 30 /| pE
B.40 | 50 /| p&
C.70 ¥ 80 - p¥
D.90 ¥| 100 - p&
B% B
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#p o 292006
fea AT KL.05[2.9/2.9]
B350 B1960 (P1360)

A reactor has been operating at a steady-state power level for 15 hours following a rapid power
reduction from 100% to 80%. Which one of the following describes the current core xenon
concentration?

A. Increasing toward equilibrium

B. Decreasing toward equilibrium

C. Increasing toward a peak

D. Decreasing toward a valley

ANSWER: B.

#1009654 % ot % 12800615 » F I E B A I T EHAS | pE o T Ao K 1 AEM & i
SR LT ETY Y

A, §F TG e

B. # T e ]

C. 7 % 9 B3 4

D. §F % £ i

B%: B
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#p o 292006
fea AT KL.05[2.9/2.9]
3L 0 B2659 (P2159)

Which one of the following indicates that core Xe-135 is in equilibrium?

A. Xe-135 production and removal rates are momentarily equal five hours after a power increase.
B. A reactor has been operated at 80% power for five days.

C. Xe-135 is being produced equally by fission and 1-135 decay.

D. A reactor is currently operating at 100% power.

ANSWER: B.

TR - g e Xe-135 4 T Rk i 2
A B FH A2 15T ] PpE o Xe-1356nE 2 2 g S Ay pRAp ¥
B. F R B 4809 F TiEHT <

C. d A% A4 hXe-135271-135% % 2 #c B 4p &

D

CF R R B 10096 X T iE
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#p o 292006
Seadg 0 KL.05[2.9/2.9]
B35 1 B2760 (P2859)

Reactors A and B are operating at steady-state 100% power with equilibrium core Xe-135. The
reactors are identical except that reactor A is operating near the end of core life and reactor B is
operating near the beginning of core life.

Which reactor is experiencing the most negative reactivity from equilibrium core Xe-135?

A. Reactor A due to a greater concentration of equilibrium core Xe-135

B. Reactor A due to lower competition from the fuel for thermal neutrons

C. Reactor B due to a greater thermal neutron flux in the core

D. Reactor B due to a smaller accumulation of stable fission product poisons

ANSWER: B.

FReBALBRI00% L 5T @@ - Jpup chiXe-135% ¢ EI T A F BER AR
FEF R EART R cEGRY > A F REBRITRCEEAY o T BEREE G T
Xe-135T kR id F b~ P F AR ?

A FREA Tl H U Xe-13550T Rk & R+

B. £ REA - Fli R HH Y P gk

C. 7 BB F 5 v it v 530 £ i

D. F BB Fli e s HAt 4 & adfi )
#%: B
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
F 35 B59

A reactor has been operating at 50% power for one week when power is ramped over 4 hours to
100% power. How will the core xenon-135 concentration respond?

A. Decrease, and then build up to a higher equilibrium concentration

B. Increase, and then build up to a higher equilibrium concentration

C. Decrease, and then return to the same equilibrium concentration

D. Increase, and then return to the same equilibrium concentration

ANSWER: A.

FR® 50907 F T B - ¥ how o] PF{S L E M 4 2100067 & o Yoo Xe-135k B #-§ e e
F ks ?

ARl 0 BRiEH 4D - BB T Gk R
B. Hi‘r > KR4I - BF T HER
C. /] » Risw I A AT HrER
D. #4c » AR IR AT GEER
5 A
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B350 B660

A reactor has been operating at 75% power for one week when power is decreased to 50% over a
1 hour period. Which one of the following statements explains how xenon concentration will
initially change?

A. Decreases, because the xenon production rate from fission has decreased

B. Increases, because of the reduced rate of xenon burnout

C. Decreases, because the rate of xenon decay exceeds the rate of production from fission

D. Increases, because the concentration of iodine-135 increases

ANSWER: B.

FRE LTS F TR - b f W E R ERI50%H F o T Al K gk R G 4
kR A e T 9

ARl FLEAE A Reni A4 K]

B. Hi4c > Fl 5 & F oL kTR

C.gl > Aii 4k 5B HPAL S

D. #+c » %] 5 oL -13550k & # 4o

% B
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B30 B961

A reactor has been operating at 100% power for two weeks when power is reduced to 50% in 1
hour. How will the amount of core xenon change over the next 24 hours?

A. Increase and stabilize at a new higher value

B. Increase initially, then decrease and stabilize at a lower value

C. Decrease and stabilize at a new lower value

D. Decrease initially, then increase and stabilize at a higher value

ANSWER: B.

Fle® wl00% 7 5 Ti8@S &> - IR ERIE0% 5 o Ak k24 PR o pod

s B ddom g ?

A Bide > T8 h - Frend HoE i DR
B. AsA~ 34 o RS - RBEE TR
C. ™ 14> R15 h— FTemiR Mlicie i FI4E 2
D. A% i > K18 - i B d PR T
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B35t B1262 (P1960)

A reactor has been operating at 100% power for two weeks when power is decreased to 10% in 1
hour. Immediately following the power decrease, core xenon-135 concentration will

for a period of
A. decrease; 4 to 6 hours

B. increase; 4 to 6 hours

C. decrease; 8 to 11 hours

D. increase; 8 to 11 hours
ANSWER: D.

F R 6100065 5 TAEMA 0 b P R E LT 10005 5 FEFSAFTHLL G
wXe-135eE R k¢ TS o

A *5i% 54316 pF

B. #4436/

C. "1 ;8311 pF

D. %4 ;8% 11 ¥

gx: D
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B350 B1860

A reactor has been operating at a steady-state power level for 15 hours following a rapid power
reduction from 100% to 50%. Which one of the following describes the current core xenon-135
concentration?

A. Increasing toward a peak

B. Decreasing toward an upturn

C. Increasing toward equilibrium

D. Decreasing toward equilibrium

ANSWER: D.

7100967 5 i "8 M 2 50%6 18 0 F e B AEL# FERLS [ pro T AR F L FEF 5 P B
i 1 Xe-135:k & 2

A FP PR B3 4

B. g w Rt

C. i % T 73 4

D. # w L s

¢%: D
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B35t B2559 (P3362)

A reactor has been operating at 70% power for 26 hours following a one-hour power reduction
from steady-state 100% power. Which one of the following describes the current core xenon-135
concentration?

A. Increasing toward a peak

B. Decreasing toward an upturn

C. Decreasing toward equilibrium

D. At equilibrium

ANSWER: C.

F s BHA000648 15 5 % T % — o B (S 0 7097 F T B @26 o T S ie K 1 RS By it
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#p o 292006
Sei 0 KL1.06 [2.7/2.7]
3 B2761 (P2261)

A reactor has been operating at steady-state 50% power for 12 hours following a one-hour power
reduction from steady-state 100% power. Which one of the following describes the current core
xenon-135 concentration?

A. Increasing toward a peak

B. Decreasing toward an upturn

C. Increasing toward equilibrium

D. Decreasing toward equilibrium

ANSWER: D.

F s BHA009648 15 5 % T % — | B (S » 50067 F TAE @2 o T S ie K 1 RS By it
7 Xe-135 ik & 2
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#p o 292006
feadg 0 KL.06 [2.7/2.7]
B35 1 B2960 (P2961)

A reactor has been operating at steady-state 30% power for 3 hours following a one-hour power
reduction from steady-state 100% power. Which one of the following describes the current core
xenon-135 concentration?

A. Increasing toward a peak

B. Increasing toward equilibrium

C. Decreasing toward an upturn

D. Decreasing toward equilibrium

ANSWER: A.

F s BHA0006F8 15 5 % T % — | B (S 0 230067 5T BB B o T Al K L RS By it
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#p o 292006
fea AT K107 [3.2/3.2]
3L B132

What is the difference in peak xenon concentration following a reactor scram after one week at

100% power as compared to a scram after one week at 50% power?

A. The time to reach the peak is shorter after 100% power than after 50% power, due to the higher
iodine decay rate.

B. The peak from 50% is of a smaller magnitude due to the lower xenon burnout rate.

The peaks are equal because the decay rate of iodine remains constant.

D. The peak from 100% power is of a larger magnitude, due to the larger initial iodine
concentration.

ANSWER: D.
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(O F R AL 0 FIG & & PR

RIS S S S S kE

w o e E g o F] 5o A he kR R

%: D,

¢
)

w OO0 m >
&
‘:m

40



#p o 292006
fea AT K107 [3.2/3.2]
3.0 B260

A reactor has been operating at 25% power for five days when a scram occurs. Xe-135 will peak
in approximately...

A. 2 hours.

B. 5 hours.

C. 10 hours.

D. 20 hours.

ANSWER: B.

FRe® w25%r X TE8@T X » gt Kis o Xe- 1352 7] BN 7 &
A. 2] pF
B. 5 p
C. 10} p*
D. 20| p%
gx: B
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#p o 292006
fea AT K107 [3.2/3.2]
3L B86L

Which one of the following equilibrium reactor prescram conditions requires the greater amount
of control rod withdrawal to perform a reactor startup during peak xenon conditions after a
reactor scram? (BOL = beginning of core life. EOL = end of core life.)

A. BOL and 100% power

B. EOL and 100% power

C. BOL and 20% power

D. EOL and 20% power

ANSWER: B.

TrRAE RBEBRR TSR TR NR I AR REFRBLAERE AL F
Bl e R ? (BOL=Yp~& 48 cEOL="pg <& &%)

A. BOLZ% 100%=* &

B. EOLZ% 100%z

C. BOLZ% 20%=*

D. EOLZ% 20%=*

#%: B
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#p o 292006
fea AT K107 [3.2/3.2]
B3t 0 B1561 (P1561)

Select the combination below that completes the following statement.

The amount of control rod withdrawal needed to compensate for peak core xenon-135 negative

reactivity will be smallest after a reactor scram from equilibrium reactor power at the
of core life.

A. 20%; beginning

B. 20%; end

C. 100%; beginning

D. 100%; end

ANSWER: A.

& T R o

%? D F RIS TR I E A B0 AT g uXe-1354 B g F OB A AT
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#p o 292006
fea 4T K108 [2.8/3.2]
3.0 B135

When comparing control rod worth (CRW) during a reactor startup from 100% peak xenon-135

and a reactor startup from xenon-free conditions...

A. center CRW will be higher during the peak xenon startup than during the xenon-free startup.

B. peripheral CRW will be higher during the peak xenon startup than during the xenon-free startup.

C. center and peripheral CRWs will be the same regardless of core xenon conditions.

D. itis impossible to determine how xenon will affect the worth of center and peripheral control
rods.

ANSWER: B.

25 (CRW)

A

B 4
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#p o 292006
fea 4T K108 [2.8/3.2]
3L B261

A reactor has been operating at full power for several weeks when a scram occurs. When the
reactor is brought critical 5 hours later, Xe-135 concentration will be highest in the

of the core, which causes thermal neutron flux to shift toward the of the core.
A. center; periphery

B. periphery; periphery

C. center; center

D. periphery; center

ANSWER: A.

FREL2#FTEREIMHFAEB -5 F BEAT )Py IIHRA - fo_ Xe-135
EREEERF A RHERAY IR Fhod BH

A PB4
B. #% ; #%
C.¢vd; @4
D. 4% ;¢ &
B50 A
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#p o 292006
fea 4T K108 [2.8/3.2]
F3. 0 B1062

A reactor is operating at the beginning of core life, 100% power, and equilibrium xenon
concentration when a scram occurs. When the reactor is taken critical 5 hours later, xenon
distribution will be maximum at the of the core.

A. bottom and center

B. bottom and outer circumference

C. top and center

D. top and outer circumference

ANSWER: A.

FRE bYps 2 48 0 10097 & T 18
PR E R TRR P Alhe A F
A EiRg e L

B. ARk ik

C. g3nerv &

D. "E3nsr o i
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FB 1 292006
fea 4 0 K1.08[2.8/3.2]
BB 1 B2454

Sustained operation at 100% power requires periodic withdrawal of control rods to compensate
for...

A. buildup of fission product poisons and decreasing control rod worth.

B. fuel depletion and buildup of fission product poisons.

C. decreasing control rod worth and burnable poison burnout.

D. burnable poison burnout and fuel depletion.

ANSWER: B.

2100907 F TAEFER > T RFH ML R PG A F
A ZHAEYF FZORH 0 ME EdE MR aE L

B. #flentis » M2 AR AYE F DR
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D. ¥ %3 Z g > 102 Brplaniis
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#p o 292006
fea 4T K108 [2.8/3.2]
F3E 0 B2660 (P2359)

Which one of the following explains why core Xe-135 oscillations are a concern in a reactor?

A. They can adversely affect core power distribution and can require operation below full rated
power.

B. They can adversely affect core power distribution and can prevent a reactor startup following a
reactor scram.

C. They can cause excessively short reactor periods during power operation and can require
operation below full rated power.

D. They can cause excessively short reactor periods during power operation and can prevent a
reactor startup following a reactor scram.

ANSWER: A.

Tl AL P A F BT o o aXe-1355 F LE R F 9
A T PR FANPE S F T f U R ER KN AN E TR

B. 7t FAJNEE DA REERLE > RF RFEE T FEF
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#p o 292006
fea 4T K108 [2.8/3.2]
R85 0 B2860

A reactor has been operating at 50% power for several weeks near the middle of core life with
core axial power distribution evenly divided above and below the core midplane. Reactor power
is to be increased to 65% over a two-hour period using shallow control rods only.

During the power increase, core axial power distribution will...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. remain evenly divided above and below the core midplane.

D. have peaks near the top and the bottom of the core.

ANSWER: B.
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#p o 292006
fea 4T K108 [2.8/3.2]
B350 B3061 (P3060)

A reactor has been operating at full power for one month following a refueling outage with core
axial neutron flux distribution peaked in the bottom half of the core. An inadvertent reactor
scram occurs. The reactor is restarted, with criticality occurring 6 hours after the scram. Reactor
power is increased to 60% over the next 4 hours and stabilized.

How will core axial neutron flux distribution be affected during the 1-hour period immediately
following the return to 60% power?

The core axial neutron flux peak will be located in the core than the pre-scram peak
location, and the flux peak will be moving

A. higher; upward

B. higher; downward

C. lower; upward

D. lower; downward

ANSWER: B.

EABEFRBEELXFSFITEE- B > Hpodhe? FHEAL T AT X IRE g
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#p o 292006
fea AT K109 [2.5/2.5]
3L B262

A reactor is being started up and taken to rated power using a constant ramp rate following an
extended outage. To compensate for the effect of core xenon-135 while increasing reactor
power, it will be necessary to rods and recirculation flow.

A. insert; decrease

B. insert; increase

C. withdraw; increase

D. withdraw; decrease

ANSWER: C.

FREGEY A BB FERe R FRB IS S o Ao K B S
o Xe-135eng > A g & A o e pE £ HERIRE -

A FE X5 R
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#p o 292006
feadg 0 K1.09 [2.5/2.5]
B350 B355 (P353)

A plant is being returned to operation following a refueling outage. Fuel preconditioning
requires reactor power to be increased from 10% to full power gradually over a one week period.
During this slow power increase, most of the positive reactivity added by the operator is required
to overcome the negative reactivity from...

A. fuel burnup.

B. xenon buildup.

C. fuel temperature increase.

D. moderator temperature increase.

ANSWER: B.
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FB - 292006

T #F ¢ K1.09 [2.5/2.5]

F 5. 1 B562 (P561)

Following a seven day shutdown, a reactor startup is performed and a plant is taken to 100% power
over a 16-hour period. After reaching 100% power, what type of reactivity will the operator need to
add to compensate for core xenon-135 changes over the next 24 hours?

A. Negative only

B. Negative, then positive

C. Positive only

D. Positive, then negative

ANSWER: C.

A X1 kb F RBL Y R A16/) P R EFI100% 7 F o i 2]100% 7 F {8 0 B AT
2 1524) P Xe-135n% 14 > B R BT B4 r RAEF BAE ?
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#p o 292006
fea AT K109 [2.5/2.5]
B3t 0 B2861 (P2260)

A reactor is initially shut down with no xenon in the core. Over the next four hours, the reactor is
made critical and power level is increased to the point of adding heat. The shift supervisor has
directed that power be maintained constant at this level for 12 hours for testing.

To accomplish this, control rods will have to be...

A. withdrawn periodically for the duration of the 12 hours.

B. inserted periodically for the duration of the 12 hours.

C. withdrawn periodically for 4 to 6 hours, then inserted periodically.

D. inserted periodically for 4 to 6 hours, then withdrawn periodically.

ANSWER: A.
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F P 292006

Fof & 0 K110 [2.9/2.9]
B E 1 B57

Following a reactor scram from a long-term, steady-state, 100% power run, a reactor is to be taken
critical. The calculated estimated critical conditions (position) are based on a xenon-free core.
Which one of the following is the shortest time after the initial scram that a xenon-free core will

exist?

A. 81to 10 hours
B. 15 to 25 hours
C. 40 to 50 hours
D. 70 to 80 hours
ANSWER: D.

B 78 1 100% #
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#p o 292006
fea AT K110 [2.9/2.9]
3L B1162

A reactor scram occurred from steady state 100% power and a startup is currently in progress.
Which one of the following sets of initial startup conditions will require the most control rod
withdrawal to achieve criticality? (BOC = beginning of fuel cycle; EOC = end of fuel cycle.)
TIME SINCE

CORE AGE REACTOR SCRAM

A. BOC 12 hours
B. BOC 40 hours
C. EOC 12 hours
D. EOC 40 hours
ANSWER: C.

F ok BE1000FE R 7 SR T 4 BB RS T o T 7| P M P e 4ok R
ZERP DB A L ERRE ? (BOC="%&4 8 ; EOC="HF ¥ % )
Bedb PFRELBUEER

A.BOC 12.] p#

B. BOC 40| p*
C.EOC 12/) p*
D. EOC 40| p*
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#p o 292006
fea AT K110 [2.9/2.9]
B3t B1361 (P1358)

A reactor has been operating at 75% power for two months. A manual reactor scram is required for
a test. The scram will be followed immediately by a reactor startup with criticality scheduled to
occur 12 hours after the scram.

The greatest assurance that xenon reactivity will permit criticality during the startup will be attained
if the reactor is operated at power for 48 hours prior to the scram and if criticality is
rescheduled for hours after the scram.

A. 100%; 8

B. 100%; 16

C. 50%; 8

D. 50%; 16

ANSWER: D.

FREAYH FTEHHEAIB? » 2T R@FERNIER LR - LREIRTREFR
Bpeh > 3 2 Ap g R 1812 FEIITRA ?“F@% &Ry w T EEAR ) o
FRERIERE_ I FRE O REARELFDF BRATEREF RELEFDRT
rE )RR o

A. 100%; 8

B. 100%; 16

C. 50%; 8

D. 50%; 16

#%: D.
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#p o 292006
Seadg 0 K110 [2.9/2.9]
B350 B1461 (P1462)

A reactor has been operating at 100% power for two months when a reactor scram occurs. Four
hours later, the reactor is critical and stable at 10% power.

Which one of the following operator actions is required to maintain reactor power at 10% over the
next 24 hours?

A. Add positive reactivity during the entire period

B. Add negative reactivity during the entire period

C. Add positive reactivity, then negative reactivity

D. Add negative reactivity, then positive reactivity

ANSWER: C.

FRE100% 3 T@#Es B2 > ptprgd Lo [ Fis > F RBREDRE > 24210
%# F o 50 2 24 N > BIEFF BEAF A10% 0 RIERER G R HEE-T A AR (FQ
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#p o 292006
Seadg 0 K110 [2.9/2.9]
B35 B1763 (P1762)

A reactor startup is being conducted and criticality has been achieved 15 hours after a reactor scram
from two months of operation at full power. After 1 additional hour, reactor power is stabilized at
10% power and all control rod motion is stopped.

Which one of the following describes the response of reactor power over the next 2 hours without
any further operator actions?

A. Power increases toward the point of adding heat due to the decay of Xe-135.

B. Power increases toward the point of adding heat due to the decay of Sm-149.

C. Power decreases toward the shutdown neutron level due to the buildup of Xe-135.

D. Power decreases toward the shutdown neutron level due to the buildup of Sm-149.
ANSWER: A.

FRE2AFEEA B B2 ER bEBRELS ) PFETIRA > REEREFES - LR
Fibehm ] RIS F B FAERN107% F o b PO R 4IHI0B 0 B 0T T AP K L A
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#p o 292006
fea AT K110 [2.9/2.9]
B350 B3861 (P3860)

A reactor has been operating at 80% power for two months. A manual reactor scram is required for
a test. The scram will be followed by a reactor startup with criticality scheduled to occur 24 hours
after the scram.

The greatest assurance that xenon reactivity will permit criticality during the reactor startup will be
attained if the reactor is operated at power for 48 hours prior to the scram and if
criticality is rescheduled for hours after the scram.

A. 60%; 18

B. 60%; 30

C. 100%; 18

D. 100%; 30

ANSWER: B.

FREAB0%H I TE/A B o 2T RETE LR N AR o ABBEFR LB

F O A B2 LTI TRR  FOF BB AE BTN M5 TEMAS ] P bR
B I PETRR S MBEAERG A F BRG EREE BE AKH Y BT T

A. 60%: 18

B. 60%; 30

C. 100%; 18

D. 100%; 30
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#p o 292006
s AT T KL11[2.6/2.7]
3. B173

A reactor has been operating at 50% power for four days. Power is then increased to 100% over a 1
hour period. How much time will be required for core xenon-135 concentration to reach its
minimum value after the power increase?

A. 4 to 8 hours

B. 10 to 15 hours

C. 40 to 50 hours

D. 70 to 80 hours

ANSWER: A.

FRRE B50067 F TIER e X 0 {5 Ao | BB 4 1100967 F o tert FHA B NG 5O
oo oo Xe-1350k & ¢ % (I H Bo] i 2

A 438

B. 101 15/} %
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D. 701 80} %
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#p o 292006
feadg 0 KL11[2.6/2.7]
B350 B459 (P260)

Two identical reactors have been operating at a constant power level for one week. Reactor A is at
50% power and reactor B is at 100% power. If both reactors scram at the same time, xenon- 135
will peak first in reactor and the highest xenon-135 reactivity peak will occur in reactor

A.B;B
B.B; A
C.A;B
D.AA
ANSWER: C.

G F BELFLS S TIER- o F RBEARS0%H F 0 4 £ L EBAI00% F T iE
Mo EA R EREEA AR GF BE_ Xe-135¢ R P > @ Xe-135F LA E B
R RSN
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B.B; A

C.A:B

D.AJA
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#p o 292006
s AT T KL11[2.6/2.7]
3L B1362

A reactor has been operating at 100% power for two weeks when power is reduced to 50%. During

the next 2 hours, what must the operator do to compensate for a change in core Xe-135?
A. The operator must add positive reactivity because Xe-135 is decaying.

B. The operator must add negative reactivity because Xe-135 is decaying.

C. The operator must add positive reactivity because Xe-135 is building in.

D. The operator must add negative reactivity because Xe-135 is building in.

ANSWER: C.
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#p o 292006
s AT T KL11[2.6/2.7]
B3 B1759

Which one of the following describes the change in core xenon-135 concentration immediately
following a 10% power increase from equilibrium 70% power over a two-hour period?

A.

Xe-135 concentration will initially decrease due to the increased rate of decay of Xe-135 to
Cs-135.

Xe-135 concentration will initially decrease due to the increased absorption of thermal neutrons
by xenon-135.

Xe-135 concentration will initially increase due to the increased 1-135 production rate directly
from fission.

Xe-135 concentration will initially increase due to the increased production rate directly from
fission.

ANSWER: B.

FT0% et 5 s | R B 40100615 T Flie K I ACH KA Y R Xe-135ik R 1 9
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#p o 292006
feadg 0 KL11[2.6/2.7]
B350 B1761 (P1159)

Two identical reactors have been operating at a constant power level for one week. Reactor A is at
100% power and reactor B is at 50% power. If both reactors scram at the same time, xenon- 135
concentration will peak first in reactor and the highest peak xenon-135 concentration will
occur in reactor

A.B;B

B.B; A

C.A;B

D.AA

ANSWER: B.

AR RBELATH I TER - F o F BREARLI0%H F 0 F REB 50%# 5 T iEH -
EFFRERMEFALEE BF RE A NEXe-135E R v @ 0 @ B Xe-135E B
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A.B;B

B.B; A

C.A;B

D.A; A

£x: B
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#p o 292006
s AT T KL11[2.6/2.7]
R85 0 B2063

A reactor had been operating at 50% power for two weeks when power was increased to 100% over
a 3-hour period. To maintain reactor power stable during the next 24 hours, which one of the
following incremental control rod manipulations will be required?

A. Withdraw rods slowly during the entire period

B. Withdraw rods slowly at first, then insert rods slowly

C. Insert rods slowly during the entire period

D. Insert rods slowly at first, then withdraw rods slowly

ANSWER: D.
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#p o 292006
s AT T KL11[2.6/2.7]
B 3L 0 B2158 (P2061)

A reactor had been operating at 100% power for two weeks when power was reduced to 50% over a
1-hour period. In order to maintain reactor power stable during the next 24 hours, which one of the
following incremental control rod manipulations will be required?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, then insert rods slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, then withdraw rods slowly.

ANSWER: B.

FREE 100% 5 T@#S &> h— | PFR F 550007 5 0 57 2 (624 QN IR R
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#p o 292006
s AT T KL11[2.6/2.7]
B3 B2259

Which one of the following describes the change in core xenon-135 concentration immediately
following a power increase from 50% power equilibrium conditions?

A. Initially decreases due to the increased rate of xenon-135 radioactive decay.

B. Initially decreases due to the increased absorption of thermal neutrons by xenon-135.

C. Initially increases due to the increased xenon-135 production from fission.

D. Initially increases due to the increased iodine-135 production from fission.

ANSWER: B.

T AR RS e i T 50067 ST ik T 0 M Ao F 18 Ypeu ) Xe-135k B R 1 7
A, Azde b 0 F] 5 Xe-135% it & % 5 4o

B. AzA4= g > » F] 5 Xe-135:0t 7 5 v T 4

C. At B4 > Flad & Hm 2 9Xe-1353 4

D. Az #4c > F]5d & H @ 4 o -1354 4
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#p o 292006
s AT T KL11[2.6/2.7]
B3t 0 B2361 (P2360)

A reactor had been operating at 70% power for two weeks when power was increased to 100% over
a 2-hour period. To offset core Xe-135 reactivity changes during the next 12 hours, which one of
the following incremental control rod manipulations will be required?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, then insert rods slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, then withdraw rods slowly.

ANSWER: D.

FReB>T709%07 FEHES & > A P PP 4 2100967 5 o 50 48 F A2 212/ PP oo
Xe-135:0F R i o P 4B F & T A RAS AT D

A BEBRFES ® SR Dirdie
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#p o 292006
s AT T KL11[2.6/2.7]
B3t 0 B2561 (P2559)

A reactor is initially operating at 100% power with equilibrium core xenon-135. Power is decreased
to 50% over a 2 hour period. No subsequent operator actions are taken. Considering only the
reactivity effects of core xenon-135 changes, which one of the following describes reactor power 10
hours after the power change is completed?

A. Less than 50% and decreasing slowly

B. Less than 50% and increasing slowly

C. Greater than 50% and decreasing slowly

D. Greater than 50% and increasing slowly

ANSWER: B.

F s E Vg AcA T Xe-1350% 2 T 5 3110096 F B o # F A | PR R Y 3509 ¢ i
FEE R BT R g P Xe-135: R A L iR RS T AP K T AER 5 i
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A. 305094 0 &P KRR
B. #7509 » i ¥ i B3 4
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D. <1509 » £ & % M 5 4
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#p o 292006
s AT T KL11[2.6/2.7]
3L B2762

A reactor is initially operating at 60% power with equilibrium core xenon-135. Power is increased
to 80% over a 2-hour period. No subsequent operator actions are taken.

Considering only the reactivity effects of core xenon-135 changes, which one of the following
describes reactor power 24 hours after the power change is completed?

A. Greater than 80% and decreasing slowly

B. Greater than 80% and increasing slowly

C. Less than 80% and decreasing slowly

D. Less than 80% and increasing slowly

ANSWER: C.

F ol BYh s AsAe b T feXe-13515 2 T 5 3060967 KB o 3 % td | PEN K 4 1809 ¢ L
R E @R e £ R ) Xe-135 BT A 4 F R Ll T A e K T AR 5 ik
TP RS L BEA S ?
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C. | 809 » & 7 i M ik )
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£%: C.

71



#p o 292006
s AT T KL11[2.6/2.7]
R B2862

A reactor has been operating at 50% power for 3 hours following a one-hour power reduction from
steady-state 100% power. Which one of the following describes the current core xenon-135

concentration?

A. Increasing toward a peak

B. Decreasing toward an upturn
C. Increasing toward equilibrium
D. Decreasing toward equilibrium
ANSWER: A.
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#p o 292006
s AT T KL11[2.6/2.7]
B30 B3259

A reactor is initially operating at equilibrium 100% power. An operator inserts control rods
intermittently over a period of 30 minutes. At the end of this time period, reactor power is 70%.
Assuming no additional operator actions are taken, what will reactor power be after an additional 60
minutes?

A. 70% and stable

B. Less than 70% and slowly increasing

C. Less than 70% and slowly decreasing

D. Less than 70% and stable

ANSWER: C.

FREAzA3100% T st 8@ o Ff | 2304 &P i & 0l IR R
APFE > FRBHFET0% - BREFER AL HPT b v Pl2 189600 4818 > F & Bt
F g droie ?
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#p o 292006
feadr T KL12[2.8/2.3]
F3.: B463

A reactor has been operating at 100% power for several weeks. Following a reactor scram/trip the
reactor first will be considered xenon-free after...

A. 40 to 50 hours.

B. 70 to 80 hours.

C. 100 to 110 hours.

D. 130 to 140 hours.

ANSWER: B.

Brl00%+ FTE @ bF BREEBRLLFTEES CPE O F BEAMRRL
=
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C. 1001 110-) p*
D. 1301 140-) p*
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#p o 292006
feadr T KL12[2.8/2.3]
3L B1462

A reactor scram has occurred following two months operation at steady-state 100% power. How
soon after the scram will the reactor first be considered xenon-free?

A. 81to 10 hours

B. 24 to 30 hours

C. 40 to 50 hours

D. 70 to 80 hours

ANSWER: D.

©100% 8w F T ERES B B F A AR AERLETSESCFRF RE RN

>
[

B. 24130/ ¥
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D. 70% 80/ p*
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#p o 292006
feadr T KL12[2.8/2.3]
B3t 0 B2159 (P1063)

A reactor has been operating at 100% power for three weeks when a reactor scram occurs. Which
one of the following describes the concentration of Xe-135 in the core 24 hours after the scram?
A. At least 2 times the concentration at the time of the scram and decreasing

B. Less than 1/2 the concentration at the time of the scram and decreasing

C. At or approaching a peak value

D. Approximately the same as at the time of the scram

ANSWER: D.

Fle®el00s 3 T @@= #2F REELEHR-THPHLmr it b5 B2
s poeriXe-1350k & 9

A 3R ABEEGSS B TP R BIR )
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#p o 292006
feadg 0 K112 [2.8/2.3]
B35t B2262 (P2462)

Twenty-four hours after a reactor scram from a long-term, steady-state, 100% power run, the core
xenon-135 concentration will be approximately...

A. the same as at the time of the scram and decreasing.

B. the same as at the time of the scram and increasing.

C. 50% lower than at the time of the scram and decreasing.

D. 50% higher than at the time of the scram and increasing.

ANSWER: A.

AR XY RGBT ]
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#p o 292006
feadg 0 K112 [2.8/2.3]
B35t B2461 (P2262)

Fourteen hours after a reactor scram from 100% power equilibrium xenon conditions, the amount of

core xenon-135 will be...

A. lower than 100% equilibrium xenon, and will have added a net positive reactivity since the
scram.

B. lower than 100% equilibrium xenon, and will have added a net negative reactivity since the
scram.

C. higher than 100% equilibrium xenon, and will have added a net positive reactivity since the
scram.

D. higher than 100% equilibrium xenon, and will have added a net negative reactivity since the
scram.

ANSWER: D.

FRE100% 5 Ty # kT2 &% 2 (514 g o p Xe-135:17 £ #-¢
A [ 3100%6% §rd 4 0 F0 p AL S r KD F A
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#p o 292006
feadr T KL12[2.8/2.3]
B3t B2662 (P2662)

Given:

A reactor had been operating at 100% power for six weeks when a scram occurred.
A reactor startup was performed and criticality was reached 16 hours after the scram.

Two hours later, the reactor is stable at 30% power.

If no operator actions occur during the next hour, reactor power will
Xe-135 concentration is

A. increase; decreasing

B. increase; increasing

C. decrease; decreasing

D. decrease; increasing

ANSWER: A.

FREE*100% 7 F @~ oyt 2 % o H {58
el o @A) BFEE > F R EA30%H FEIFEE o %’ 2 {8 'J P
PIF B FHRE > FlapoXe-l3BERE & o
A B Se s )
B. #f4c ;5 Hi4e
C. #l 5wl
D. - 5 B4
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#p o 292006
feadg 0 K112 [2.8/2.3]
B35 1 B2763 (P2762)

A reactor that had been operating at 100% power for about two months was shutdown over a 2-hour
period. Following the shutdown, core xenon-135 will reach a long-term steady-stateconcentration in
hours.

A.81to0 10
B.20to 25
C.40to 50
D.70to 80
ANSWER: D.

3100% 7 F TIEES B o RIS A PEPEFT R o il {5 Jpeup Xe-135
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#p o 292006
fea AT K113 [2.6/2.6]
F35 0 B63

If a reactor that has operated at 100% power for 10 days is shut down rapidly, xenon
concentration will...

A. slowly decay away to almost zero in 3 days.

B. increase to a new equilibrium in 3 days.

C. peak in about a half day, then decay to almost zero in 3 days.

D. ramp down with reactor power.

ANSWER: C.

EF e B100% 7 F B 10X - R d e o 4 3 kR B¢
A. 3= R ﬁ%'&%ﬂiﬁz—ﬁ?

B. 3% pH{ 4 51T s
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#p o 292006
fea AT K113 [2.6/2.6]
F3.0 B1463

Which one of the following describes a reason for the direction of change in core xenon-135
reactivity immediately after a reactor shutdown from long-term power operation?

A. The production rate of Xe-135 from 1-135 decay significantly decreases.

B. The production rate of Xe-135 from fission significantly decreases.

C. The removal rate of Xe-135 by decay to 1-135 significantly decreases.

D. The removal rate of Xe-135 by neutron absorption significantly decreases.

ANSWER: D.

FREALD» FEELBH > T 7@ ?{ TFER fp it BB S peo p Xe-135K BB 2 it
i F] 7

A. d #-135% %@ 4 2 Xe-135:14 4 F A F B
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#p o 292006
fea AT K114 [3.1/3.2]
Fi 350 B56

A reactor has been shut down for two weeks after six months of full power operation. A reactor
startup is performed and reactor power is stabilized at 10%. What control rod movement is required
to maintain 10% stable power over the next 2 hours?

A. Small amounts of rod insertion to compensate for samarium depletion.

B. Small amounts of rod withdrawal to compensate for samarium buildup.

C. Small amounts of rod insertion to compensate for xenon burnout.

D. Small amounts of rod withdrawal to compensate for xenon buildup.

ANSWER: D.

FRELA BT 20 FEEG > BT n 5 F READ  FEFBERT 10965 % o
B2 520) ERN AHF 006 T 0 I R Ao A5 B4 2

A. o] B e d4E ~ 0 A FSmenit e
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D. | & chfp s 41 > 1A i Xesn
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#p o 292006
fea AT K114 [3.1/3.2]
B3 B62

A reactor that has been operating at 100% power for about two weeks has power reduced to 50% in
1 hour. To compensate for the change in xenon-135 during the next 4 hours, the operator must add...
A. negative reactivity to compensate for xenon building in.

B. negative reactivity because xenon is rapidly decaying away.

C. positive reactivity to compensate for xenon building in.

D. positive reactivity because xenon is rapidly decaying away.

ANSWER: C.

FRE®E 2100% % 5 7 @3 ¥ > RS Al pp 7% 250%% 5 o 504 Xe-135¢% 2 154
NN R § AR

A FRAE > ARG AP
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#p o 292006
fea AT K114 [3.1/3.2]
F3. 0 B263

A reactor has been operating at full power for 10 weeks when a scram occurs. The reactor is made

critical 24 hours later, and power level is maintained low in the intermediate range. To maintain a

constant power level for the next several hours, control rods must be...

A. inserted, because xenon burnout will cause increased neutron flux peaking near the periphery of

the core.

B. maintained at the present height as xenon establishes its equilibrium value for this power level.

C. inserted, because xenon will approximately follow its normal decay curve.
D. withdrawn, because xenon concentration is increasing toward equilibrium.

ANSWER: C.

FREALIHS S TEHI0OFEHF A 4B L F REA2A | FEEFTRE - A o

BT 2 fSdCl BN BIFR S R
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#p o 292006
feadg 0 K114 [3.1/3.2]
B350 B363 (P2260)

A reactor is initially shut down with no xenon in the core. The reactor is taken critical and 4 hours
later power is in the middle of the intermediate range monitors, range 8. The maintenance
department has asked that power be maintained constant at this level for approximately 12 hours.
To accomplish this, control rods will have to be...

A. withdrawn slowly for the duration of the 12 hours.

B. inserted slowly for the duration of the 12 hours.

C. withdrawn slowly for 4 to 6 hours, then inserted slowly.

D. inserted slowly for 4 to 6 hours, then withdrawn slowly.

ANSWER: A.

FRE- Bimetizgii o o JJ&@;’M% o RIS MF o Bhcb PR 0 4 PRI B
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#p o 292006
fea AT K114 [3.1/3.2]
3L B46L

Four hours after a reactor scram from a long-term, steady-state, 100% power run, the reactor has
been taken critical and is to be maintained at 1% to 2% power. Which one of the following operator

actions is required?

A. Add positive reactivity because xenon is building in

B. Add negative reactivity because xenon is building in

C. Add negative reactivity because xenon is decaying away
D. Add positive reactivity because xenon is decaying away
ANSWER: A.

FREWI00%EPREE# FERLEF A &R B B F RELIRR
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#p o 292006
feadg 0 K114 [3.1/3.2]
B350 B964 (P2262)

Sixteen hours after a reactor scram from 100% power, equilibrium xenon condition, the amount of

core xenon will be...

A. lower than 100% equilibrium xenon, and will have added a net positive reactivity since the
scram.

B. higher than 100% equilibrium xenon, and will have added a net positive reactivity since the
scram.

C. lower than 100% equilibrium xenon, and will have added a net negative reactivity since the
scram.

D. higher than 100% equilibrium xenon, and will have added a net negative reactivity since the
scram.

ANSWER: D.

FReEa100%# 5 ~ Thrqn a kT HF A £ 2 (816 B o d 4 7 E B¢
A ] 3100% T fiEL F 0 X P p AR s e 2D F KR
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#p o 292006
fea AT K114 [3.1/3.2]
R0 B1164

A reactor is operating at 100% power with equilibrium xenon conditions at the beginning of a fuel

cycle when a reactor scram occurs. The reactor is taken critical 4 hours later. Which one of the

following describes the effect of xenon on control rod worth when the reactor becomes critical?

A. Increasing xenon concentration at the periphery of the core will cause periphery rods to exhibit
high-worth characteristics.

B. Peak thermal flux at the periphery of the core will cause periphery rods to exhibit high-worth
characteristics.

C. Peak thermal flux at the center of the core will cause center rods to exhibit high-worth
characteristics.

D. Decreasing xenon concentration at the center of the core will cause center control rods to exhibit
high-worth characteristics.

ANSWER: B.
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#p o 292006
fea AT K114 [3.1/3.2]
F3. 0 B1663

A reactor is initially operating at 50% power with equilibrium core xenon-135. Power is increased
to 75% over a 1 hour period with no subsequent operator actions. Considering only the reactivity
effects of core xenon-135 changes, which one of the following describes reactor power 8 hours after
the power change?

A. Greater than 75% and decreasing slowly

B. Greater than 75% and increasing slowly

C. Lower than 75% and decreasing slowly

D. Lower than 75% and increasing slowly

ANSWER: A.
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#p o 292006
fea AT K114 [3.1/3.2]
3.0 B1762

A reactor is operating at 100% power with equilibrium xenon conditions at the beginning of a fuel

cycle when a reactor scram occurs. The reactor is taken critical 4 hours later. Which one of the

following describes the effect of core xenon-135 on control rod worth when the reactor becomes

critical?

A. High xenon-135 concentration at the periphery of the core will cause periphery rods to exhibit
relatively high-worth characteristics.

B. High xenon-135 concentration at the periphery of the core will cause central rods to exhibit
relatively high-worth characteristics.

C. High xenon-135 concentration at the center of the core will cause peripheral rods to exhibit
relatively high-worth characteristics.

D. High xenon-135 concentration at the center of the core will cause central rods to exhibit
relatively high-worth characteristics.

ANSWER: C.
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#p o 292006
fea AT K114 [3.1/3.2]
B3t B1862 (P361)

A plant has been operating at 100% power for two months when a reactor scram occurs. Shortly
after the reactor scram a reactor startup is commenced. Six hours after the scram, reactor power is at
2%. To maintain power stable at 2% over the next hour, the operator must add...

A. positive reactivity because core xenon-135 is building up.

B. negative reactivity because core xenon-135 is building up.

C. positive reactivity because core xenon-135 is decaying away.

D. negative reactivity because core xenon-135 is decaying away.

ANSWER: A.
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#p o 292006
fea AT K114 [3.1/3.2]
R B2062

A reactor is initially operating at 100% power with equilibrium core xenon-135. Power is decreased
to 75% over a 1-hour period and stabilized. No subsequent operator actions are taken. Considering
only the reactivity effects of core xenon-135 changes, which one of the following describes reactor
power 10 hours after the power change?

A. Greater than 75% and decreasing slowly

B. Greater than 75% and increasing slowly

C. Less than 75% and decreasing slowly

D. Less than 75% and increasing slowly

ANSWER: D.
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#p o 292006
fei#r 0 K114 [3.1/3.2]
B3t 0 B2263 (N/A)

A reactor is operating at 80% power following a power reduction from 100% over a one-hour
period. To keep reactor power at 80% over the next three hours, the operator must control
rods or reactor recirculation flow rate.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: C.
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#p o 292006
feadg 0 K114 [3.1/3.2]
B35 1 B2964 (P2963)

A reactor is operating at 60% power immediately after a one-hour power increase from equilibrium
40% power. To keep reactor power at 60% over the next two hours, the operator must

control rods or reactor recirculation flow rate.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: B.
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#p o 292006
fea AT K114 [3.1/3.2]
F35 0 B3063

A reactor is initially operating at 100% power with equilibrium core xenon-135. Power is decreased
to 75% over a 1-hour period and stabilized. No subsequent operator actions are taken. Considering
only the reactivity effects of core xenon-135 changes, which one of the following describes reactor
power 30 hours after the power change?

A. Less than 75% and increasing slowly

B. Less than 75% and decreasing slowly

C. Greater than 75% and increasing slowly

D. Greater than 75% and decreasing slowly

ANSWER: C.
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#p o 292006
fea AT K114 [3.1/3.2]
B3t 0 B3563 (P3563)

A plant had been operating at 100% power for two months when a reactor scram occurred. Soon
afterward, a reactor startup was performed. Twelve hours after the scram, the startup has been
paused with reactor power at 2%.

To maintain reactor power stable at 2% over the next hour, the operator must add

reactivity because core xenon-135 concentration will be
A. positive; increasing.

B. negative; increasing.
C. positive; decreasing.
D. negative; decreasing.
ANSWER: D.

THLEL00%67 FTEEA B o L FELFBREER A AZE 0 F BREFAE O FRE
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fea AT K114 [3.1/3.2]
F3. 0 B3863

A nuclear power plant has been operating at steady-state 100% reactor power for three weeks when
the operator slowly adds negative reactivity to the core over a period of 15 minutes to lower power
level to 90%. Which one of the following describes reactor power 60 minutes later

if no additional operator action is taken?

A. Higher than 90% and increasing slowly.

B. Higher than 90% and decreasing slowly.

C. Lower than 90% and increasing slowly.

D. Lower than 90% and decreasing slowly.

ANSWER: D.
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R} H R85k © 292006/1 (2016 i)
HIBESH © k1.07 (3.2/3.2)
FE9% : B1361(P1358)

A reactor has been operating at 75 percent power for two months. A manual reactor
scram is required for a test. The scram will be followed immediately by a reactor
startup with criticality scheduled to occur 12 hours after the scram.

The greatest assurance that fission product poison reactivity will permit criticality

during the startup will exist if the reactor is operated at power for 48
hours prior to the scram; and if criticality is rescheduled for hours after
the scram.

A. 100 percent; 8
B. 100 percent; 16
C. 50 percent; 8
D. 50 percent; 16
ANSWER: D.
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A.100% : 8
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C.50% ; 8

D.50% ; 16
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FLE SR © 292006/2 (2016 i)
MIBERE  k1.07 (3.2/3.2)
5%  B3861(P3860)

A reactor has been operating at 80 percent power for two months. A manual reactor
scram is required for a test. The scram will be followed by a reactor startup with
criticality scheduled to occur 24 hours after the scram.

The greatest assurance that xenon-135 reactivity will permit criticality during the

reactor startup will exist if the reactor is operated at power for 48 hours
prior to the scram; and if criticality is rescheduled for hours after the
scram.

A. 60 percent; 18
B. 60 percent; 30
C. 100 percent; 18
D. 100 percent; 30
ANSWER: B.

T NEZSE80% IR M EE R (E H - BB Z T UATE=E - SERE

TR EN S RS - W THEHE S E 1R 24/ NP EE SR ST -
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A.60% ; 18

B.60% ; 30
C.100% ; 18
D.100% ; 30
EFE: B
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FLE /SR © 292006/3 (2016 i)
MIBERE  k1.07 (3.2/3.2)
J75f% * B603L

A reactor scram occurred one hour ago following several months of operation at 100
percent power. Reactor vessel pressure is being maintained at 800 psia and the source
range count rate is currently 400 cps. If no operator action is taken, how will the
source range count rate respond during the next 24 hours? (Assume a constant source
neutron flux.)

A. The count rate will remain about the same.

B. The count rate will decrease for the entire period.

C. The count rate will initially decrease and then increase.

D. The count rate will initially increase and then decrease.

ANSWER: C.
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Rl E/3E%E : 292006/4 (2016 #75)
KIBESE © k1.09 (2.5/2.5)
FF5% © B6930

A nuclear power plant was operating at 100 percent power for 3 months near the end
of a fuel cycle when a reactor scram occurred. Eighteen hours later, the reactor is
critical at the point of adding heat with normal operating reactor vessel temperature
and pressure. Power level will be raised to 100 percent over the next 3 hours.

During this power level increase, most of the positive reactivity added by the operator
will be required to overcome the negative reactivity from...

A. fuel burnup.

B. xenon-135 buildup.

C. fuel temperature increase.

D. moderator temperature increase.

ANSWER: C.

BN B AT > I RE R EAERE T INRHEER AT A 100% 4R i — (]
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FLE /SR © 292006/5 (201635 1%)
KIREME © K1.09 [2.5/2.5]
5% : B5631 (P5631)

A reactor has been shut down for 7 days to perform maintenance. A reactor startup is
performed, and power level is increased to 50 percent over a two-hour period.

Ten hours after reactor power reaches 50 percent, the magnitude of xenon-135
negative reactivity will be...

A. increasing toward a downturn.

B. increasing toward an equilibrium value.

C. decreasing toward an equilibrium value.

D. decreasing toward an upturn.

ANSWER: B.

—RIEST R TROETAE T - RIESHTRE) - I 2 NSPHRAE
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FLE /SR © 292006/6 (2016 i)
FIREME ¢ K1.10[2.9/2.9]
% ¢ B4430

A reactor scram occurred from steady-state 100 percent power and a reactor startup is
currently in progress. Which one of the following sets of initial startup conditions will
require the smallest amount of control rod withdrawal to achieve criticality? (BOC--
beginning of fuel cycle; EOC — end of fuel cycle.)

Time Since
Core Age Reactor Scram
A. BOC 12 hours
B. BOC 40 hours
C. EOC 12 hours
D. EOC 40 hours
ANSWER: B.

— R ML 100% R R R A 2 20 BT ST MESRRAEN - T3]
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Rl E /3E%E : 292006/7 (2016 #7i)
FIREME © K1.14 [3.1/3.2]
FFo% © B4631

Six hours after a reactor scram from steady-state 100 percent power operation, a
reactor is taken critical and power is immediately stabilized low in the intermediate
range. To maintain the reactor critical at a constant power level for the next hour, the
operator must add reactivity because the xenon-135 concentration is

A. negative; increasing
B. negative; decreasing
C. positive; increasing

D. positive; decreasing
ANSWER: C.
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FLE SR © 292006/8 (2016 i)
MIGESE - k1.14 (3.1/3.2)
5%  B6831(P6831)

A reactor has been shut down for 7 days following 2 months of steady-state 100
percent power operation. A reactor startup is then performed and the reactor is taken
to 100 percent power over a 12-hour period. After 100 percent power is reached, what
incremental control rod positioning will be needed to compensate for xenon-135
changes over the next 24 hours?

A. Withdraw rods slowly during the entire period.

B. Withdraw rods slowly at first, and then insert rods slowly.

C. Insert rods slowly during the entire period.

D. Insert rods slowly at first, and then withdraw rods slowly.

ANSWER: A.
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FLE ST © 292006/9 (2016 i)
MIGESE - k1.14 (3.1/3.2)
FF3%  B7431(P7431)

A nuclear power plant was initially operating at steady-state 100 percent power at the

end of a fuel cycle (EOC) when the plant was shut down for refueling. After

refueling, the reactor was restarted and the plant is currently operating at steady-state

100 percent power at the beginning of a fuel cycle (BOC). Assume the average energy

released by each fission did not change.

Compared to the equilibrium xenon-135 concentration at 100 percent power just prior

to the refueling, the current equilibrium xenon-135 concentration is...

A. greater, because the higher fission rate at BOC produces xenon-135 at a faster
rate.

B. greater, because the lower thermal neutron flux at BOC removes xenon-135 at a
slower rate.

C. smaller, because the lower fission rate at BOC produces xenon-135 at a slower
rate.

D. smaller, because the higher thermal neutron flux at BOC removes xenon-135 at a
faster rate.

ANSWER: B.

— A% L BB I E A HE A AR BI(EOC) 100% 1R 18 i i i » BRI By B RN
M= - ERARHE - RESSFERED - HATTERSRHES#) (BOC) LI100%L4
fREE - B HATRAEE S o BLE VR AT100%I 4R MR- 135t
FEFEMEL HATR-135FMrRE -

ABIR > R TERREE IR B i 73 R - DA IR AR FE A (R -135

B.EIK » RRSTERNEHE IR (RAY B ch 7 B DU R RS PR R-135
C.EVIN » KRR AERARUE IR RAY 73 2R - DIR8 A2 A (R -135

DN - (R B AR R R i B A o 18 B DA PR RS R iR - 135

i

WED

JF

&

oS .
l/_}:l\/\ * B

v

108



FLE/EESE : 292006/10 (2016 i)
HIRESE © k1.14 (3.1/3.2)
FF5% © B7531

A nuclear power plant had been shut down for two weeks near the middle of a fuel
cycle when a reactor startup was commenced. Twelve hours later, reactor power is
100 percent, where it is being maintained. Which one of the following is the primary
reason for periodically withdrawing control rods during the next 36 hours?

A. To offset the buildup of xenon-135.

B. To offset the depletion of the reactor fuel.

C. To maintain an adequate shutdown margin.

D. To maintain reactor heat flux below the critical heat flux.

ANSWER: A.
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KIRESE - K114 (3.1/3.2)
FF5%  B7657(P7657)

With Xe-135 initially at equilibrium, which one of the following power changes
produces the greatest change in equilibrium Xe-135 negative reactivity?

A. 0 percent to 10 percent

B. 30 percent to 40 percent

C. 60 percent to 70 percent

D. 90 percent to 100 percent

ANSWER: A.
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