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Fission products that have large microscopic cross sections for capture of thermal neutrons are
called...

A. breeder fuels.
B. burnable poisons.
C. fissionable fuels.
D. reactor poisons.

ANSWER: D.
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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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BE. 1 P2058 (B2061)

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

A. will be produced in direct proportion to the fission rate in the core.
B. will remain radioactive for thousands of years after the final reactor criticality.
C. will depress the power production in some core locations and cause peaking in others.

D. will migrate out of the fuel pellets and into the reactor coolant via pinhole defects in the
clad.

ANSWER: C.
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A fission product poison can be differentiated from all other fission products in that a fission
product poison...

A. will be radioactive for thousands of years.

B. is produced in a relatively large percentage of thermal fissions.

C. has arelatively high probability of absorbing a fission neutron.

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

ANSWER: C.
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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. isproduced in a greater percentage of thermal fissions.

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

ANSWER: A.

pRAAYE FRET RC A HAY R RS A HAYF S F.
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B 5.1 P658

Xenon-135 is considered a major fission product poison because it has a large...
A. fission cross section.

B. absorption cross section.

C. elastic scatter cross section.

D. inelastic scatter cross section.

ANSWER: B.

-G Xe-135 HABhA AL F E 0 RTF AL
A FEF RS e R G o

B. i} it e fe g o

C. #&73 o+ s frsf(elastic scatter)# & o

D. #&7F =~ ch2b 813 S5 (inelastic scatter)# & o
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5.1 P1858 (B1058)

Which one of the following is a characteristic of xenon-135 in a nuclear reactor core?
A. Xenon-135 is produced from the radioactive decay of barium-135.

B. Xenon-135 is primarily a resonance absorber of epithermal neutrons.

C. Thermal neutron flux level affects both the production and removal of xenon-135.

D. Thermal neutrons interact with xenon-135 primarily through scattering reactions.

ANSWER: C.

TR AF B ¥ Xe- 1355 7

A. Xe-1354 Ba-135c7c bt % 974 4 o

B. Xe-1358 g4 ¢ 3 i &8 LR Jd o

C. #7¢ 34 FIFHEXe- 13504 4 & H v,éftyag BRI
D. # 7 3 7 Xe-135¢h% 3 (8% 3 B FECHF I o
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Which one of the following exhibits the greatest microscopic cross section for absorption of a
thermal neutron in an operating nuclear reactor core?

A. Uranium-235
B. Boron-10

C. Samarium-149
D. Xenon-135

ANSWER: D.

W@ 3 F R I T P& B HRE G 7
A. U-235

B. B-10

C. Sm-149

D. Xe-135
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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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Immediately after a reactor trip from sustained high power operation, xenon-135
concentration in the nuclear reactor will...

A. increase due to the decay of iodine already in the core.
B. decrease because xenon is produced directly from fission.
C. remain the same because the decay of iodine and xenon balance each other out.

D. decrease initially, then slowly increase due to the differences in the half-lives of iodine
and xenon.

ANSWER: A.

RUBHSHEFEROPTF REF2EB > FRZF BED Xe-135 kAR > & B

A Hte o FIARN R RS R R

B. % Flh4 A A HERS S o

C. a¥7 % > FIia 884 4 ooy -

D. AcA=" M > Risd Wty hE R LR A FRHB A o
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Xenon-135 is produced in a nuclear reactor by two primary methods. One is directly from
fission, the other is from the decay of...

A. cesium-135.
B. iodine-135.
C. xenon-136.
D. iodine-136.

ANSWER: B.

A

P FEEF A AT AIXe-1350 - BRI NANF B - LT AR E DR R
IR D

A. Cs-135
B. I-135
C. Xe-136
D. I-136
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A nuclear 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. 03

B. 3.0

C. 30

D. 100

ANSWER: A.

— I R R B M X T EE Y o KA AT B L Xe 1350 [k A B
%

A. 03

B. 3.0

C. 30

o
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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.

TN

TP R B FF R EaXe- 1354 2 4] 2
A 2 BRprB A kpai®-o

B. 2 & %kp AR H=xkpssPm)%E % -
C.igkpai® Haxkprs-

D. 1& kpsi® HaxkprH-

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

A. the radioactive decay of I-135.

B. the radioactive decay of Cs-135.

C. direct production from fission of U-235.
D. direct production from fission of U-238.

ANSWER: A.

brrFTEES PP RE 0 AXe 13518 AL KRS
A. 1-13567% it % % o

B. Cs-135:¢ % % o

C. d U235~ B8 &4 = o

D. d U-2384 B & 44 =& o

BE A
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Following a reactor trip from sustained power operation, the xenon-135 removal process
consists primarily of...

A. beta decay.

B. gamma decay.
C. electron capture.
D. gamma capture.

ANSWER: A.

ME RS FERPF BEA R 0 Xe-135 BB BRI LD TP F IS ?

A b BEE
B. #Ig % %
C. 2+ K&
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Reactor power is increased from 50% to 60% in 1 hour. The most significant contributor to
the initial change in core xenon reactivity is the increase in xenon...

A. production from fission.

B. decay to cesium.

C. absorption of neutrons.

D. production from iodine decay.

ANSWER: C.

FOR B Al PP ES0%H T 60% o Yhos i F e A chdoAr 1 1 BIRA H e
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In a shut down nuclear reactor, which decay chain describes the primary means of removing
xenon-135?

B+
A. Xe-135 — Cs-135

n
B. Xe-135 — Xe-134

a
C. Xe-135 — Te-131

B+
D. Xe-135 — I-135

ANSWER: A.

ho B3 R REY o T F|URIE F a0 %%K,éft Xe-135 ¢3 & 4T 9

B+
A. Xe-135 — Cs-135

n
B. Xe-135 — Xe-134

a
C. Xe-135 — Te-131

B+
D. Xe-135 — I-135

Ex A
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B 5.1 P1059 (B359)

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

B. cesium-135.

C. tellurium-135.

D. lanthanum-135.

ANSWER: B.

Xe-135:8 (73 o4 % % m & 5 ...
A. 1-135

B. Cs-135

C. Te-135()

D. La-135(4%)

B% B,
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Nuclear reactors A and B are operating at steady-state 100% power with equilibrium core
Xel35. 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 core has the greater concentration of 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.

Yo+ F I BALBI100%4E s » S & > Jpou p chiXe-135¢ i 3 ~f;50 BIE R >
o rEE R BALRcE S APEOL) @ F BEEBLRE &4 P (BOL) -
TARINE B g G ot ehXe-135k & 7

A, F BEEAEOL) » Fli H100%* 2 £ ¢ F 3 F | o

B. 7 JlEBA(EOL) » F] 5 H100% & 2 1% 3 if F g+ o

4y

C. ¥ L EBBOL) > Fl % H 1009 % & 2 # ¢ 3 i@ F ] -

L

D. 5 s EB(BOL) > 715 H100% 7 F 2 #1¢ F i T+ o

g% C
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A nuclear power 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. Primary - neutron capture; secondary - beta decay.

B. Primary - beta decay; secondary - neutron capture.

C. Beta decay and neutron capture contribute equally.

D. Not enough information is given to make a comparison.

ANSWER: A.

P TR 100%%4 5 T EE T - Tl F DA LR RE Y T HE  H
F e e 455 Xe-135604p M T AT 2

A iR -PIHEIXE - LEER

B. 1 & - LEB R Z& -7 FHE-

C. s RRuY FIHEDT AR o

D. T2 L@z v e

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

A. The new equilibrium xenon value will be twice the 50% value.

B. The new equilibrium xenon value will be less than twice the 50% value.

C. The new equilibrium xenon value will be more than twice the 50% value.

D. The new equilibrium xenon value will remain the same because it is independent of
power.

ANSWER: B.
- P F O E S0% F T - o LR A4 R RS D 100% K o T Alie K
Fiks it T ATEE A T GEEA 9

A, %350%pF i o

B. | %750%F% s i o

C. **50%pF e & o

D. #5738 Fiasxah

H%}:B.
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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.

- P E R B 100% 5 T E - Gk 0 B F AL BN D 50% o T e ¥ 1A
$o it 7 FrenXe-135T gk B 9

A GEFE2AE FLEH T o

B. = *M100%FpF - L o
C. /] 100%p - L o
D. %>M100%pFen— L o

% B
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A nuclear 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. Atequilibrium

B. Decreasing toward an upturn

C. Decreasing toward an equilibrium value

D. Increasing toward a peak value

ANSWER: C.

SIS R R RAGEL 2 0 K G2 et s 0 25%5 @) e Tl
D FEdp it P oA Yp e eXe-1350k R 7

A, Rt o

B. #f % & @R -
C. #o— T et ] o
D. §f % — 4 3 4 o

F%C
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Following a two-week shutdown, a nuclear 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. 1 to 2 hours

ANSWER: B.
S P BB RS G ETTRR 0 £ A6l FARD I 2P o F BEIE 2
PG FRS PR LN AT R

B. 403]50-] p*
C. 83]10-] p*
D. 13]2/] p*

B% B,
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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 I-135 decay.
D. Areactor is currently operating at 100% power.

ANSWER: B.

Al # RSP Xe-13560F 4 SR S AT AR E

B. F bE 480%% & TiE@T % o
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Nuclear 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.

P35 F R RALB A 100%AE M7 5 T EHE > s hXe-135¢ | T o A F BER B
ko rEF RREARTRSEAFAD > A F BREBRITRCE G o

THRIRE B A Xe- 135 T fEk R a B Bk ) FBR ?

A. FREEA > T4 4w Xe-1356nT ik Bt o

B. FEBA > Fli v HH 3 o) r il e
C. F BB Flispw e 3 FA o
D. 5 EEB > FlA e Ay 4 2t g -

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

A. Decrease initially, then build to a new equilibrium concentration in 8 to 10 hours
B. Increase steadily to a new equilibrium concentration in 20 to 30 hours

C. Decrease initially, then build to a new equilibrium concentration in 40 to 50 hours
D. Increase steadily to a new equilibrium concentration in 70 to 80 hours

ANSWER: C.

- P FE BB 50% FEE - L HFCY4 R EE LT 100% o %
e Xe-135 0k B ¥t #deim B O 9

A, R 2383 10/ FREFTnTgrkR -

B. #F§# 4> £3020 3 30/ pFR 3D AT GRER o
C. £ 2304032 50/ pFprEz3renTgrkR -
D. #F§#4 > £3070 2 80 /] pFp 3 3 3TenT gk R o
B3 C
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BE.:  P659

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

A. Increasing

B. Decreasing

C. Atequilibrium

D. Oscillating

ANSWER: B.

- R F R A 0 R R F BR 0 B FIE100%2 3# F T 50%08 0 I fR L
SEE 1S L e T E R T e B i 3R 2

A H4c

B. %i«¥

C. ot T f§F

D. kw7

B% B,
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A nuclear reactor was operating for 42 weeks at a stable reduced power level when a reactor
trip 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 xenon?

A. 20 to 30 hours
B. 40 to 50 hours
C. 70 to 80 hours
D. Unable to determine without knowledge of previous power history

ANSWER: B.

P E R RO R 42 1
ﬁ}’ﬁﬂ* 6 N EAT 60% -
FF -l FKF))%E{{;M‘U 60%%,%,{514 gﬁf’}\ i ’iii | 1??‘7
A 203 30 B

B. 40 & 50 ] p¥
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A nuclear reactor has been operating at 100% power for one week when power is ramped in 4

hours to 25% power. The new equilibrium core xenon-135 level will be

initial 100% equilibrium value.
A. the same as

B. about 80% of

C. about 50% of

D. less than 25% of

ANSWER: C.

- PG E R EI100%F FiEE - ¥ H I 40N R T 25% 0 g s Xe-135 b
TR R 0 AR R A A 100% F pFanT fgrie ...

A. 5—%)@}}?’ °

B. ﬁ‘ﬁ.&%%?’é‘ﬁﬁﬂ%%o
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A nuclear 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 concentration?

A. Increasing toward a peak

B. Decreasing toward an upturn

C. Increasing toward equilibrium

D. Decreasing toward equilibrium

ANSWER: D.

- P F e BL00% I Poig B 2 50%18 0 IR FAE LS pE o T A I Aty
W Ypes BoE g FER 7

Al §P e EH S o

B. 3w & (upturn)ig -] o

C. # T Bl 4e o

D. 7 T 3 o] o

§% 1D,
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BE.:  P1659

A nuclear reactor was operating for 24 weeks at a constant power level when a reactor trip
occurred. The reactor was returned to critical after 12 hours and then ramped to 80% power in

6 hours.

Approximately how much time at steady state 80% power will be required to reach
equilibrium core xenon-135?

A. 10 to 20 hours
B. 40 to 50 hours
C. 70 to 80 hours
D. Cannot determine without knowledge of previous power history

ANSWER: B.
SR BB AR FEE 24 P A B F BE 12 B RS
A6 R EA D 80% e

VF R E N B0%RE S F B S 4 0 iR Xe- 135 E 3] 2

A. 10 3 20 /] p¥

B. 40 % 50 - p*
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A nuclear 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.

P F R A100%F F TIEE A > AL PR T 10%H S o BRFH TS
8 puXe- 135k R % TEFYE o

A 4360 B

B. Hi4r ;43 6]

C. %1% ;8% 1] p

D. %4 ;8% 11/ p*

§% 1D,
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A nuclear reactor is initially operating at 50% of rated power with equilibrium core xenon-135.
Power is increased to 100% over a one hour period and average reactor coolant temperature is
adjusted to 588°F using manual rod control. Rod control is left in manual and no subsequent
operator actions are taken.

Considering only the reactivity effects of core xenon-135 changes, which one of the following
describes the average reactor coolant temperature 8 hours after the power change is
completed?

A. Greater than 588°F and decreasing slowly

B. Greater than 588°F and increasing slowly

C. Less than 588°F and decreasing slowly

D. Less than 588°F and increasing slowly

ANSWER: A.

- P F BARA L 50%F A F R > Jpou Xe-135 ¢ EF| TR 28 HHF R
LoP R D 100% 3 i dite = & B F B4 Ak T30 R 3 S88°F » 431k s
Lhf o FER L ER AR

2

F_&

dedk B B Xe-135 en® it g S hF A 0 T A F e
JPES 0 F R BA TR TR Ak i 2

A. %> 588°F ¥ A § % 14 o
B. % 588°F ¥ g + =2 o
C. %> 588°F 7 % ™ i1 o
D. 3 588°F ¥ &g + = o

¥R A
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BE. 1 P2061 (B2063)

A nuclear reactor had been operating at 100% power for two weeks when power was reduced
to 10% over a one hour period. In order to maintain plant parameters 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.
ST F R E L 100% F @A X G B A | BRI 0% 50 BT
RSB LA 24 PR AEFET R TENTIPAD N EITEE?

A BEBHFERP DT -
B. LR Ml o £ RBE s o
C. &EBHFERSE 445 -

D. RS RHE ~ e o £ R

% ' B.

Wi
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A nuclear reactor had been operating at 50% power for two weeks when power was increased
to 100% over a 3-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: D.

-G F R S0%F FEESF o P HE F A3 ERMHT 100% 50 RE
B K AL 24 PPN R R FE T RAS N E TS0

A 2FEBHEFZERM DIzt -

B. g Nipdin o £ REE > -

C. bFRBHEFZEMRIE 4115 -

D. A Z | » 4 o £ R

% :D.

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

A.

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

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

They can cause rapid reactor power changes during power operation and can prevent a

They can cause rapid reactor power changes during power operation and can require

B.

rated power.
C.

reactor startup following a reactor trip.
D.

operation below full rated power.
ANSWER: B.

A.

B.
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T 5 —‘ﬁ R L P AR

FEREY > puadiXe- 135k FHLER ?

GRS = TN+ LR |

P RRF BES 0T
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VG T AR R BA R 0 R F s BEL L o
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B oLt P2360 (B2361)

A nuclear reactor had been operating at 70% power for two weeks when power was increased
to 100% over a 2-hour period. To offset 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.

- 3 F R ET0% F T AEEA F o A2 PR e 2 100% 0 3 A T
Xe-135% 2 1512/ PP ehF RS > TR T A RMES N E T E 2

A EEBRREY C FRE R e

B. &A7 EMhdh NipdliE o R ERE > B4

C. tFEBIFEY Y 0> 2418 -

D. &A% R4 >~ 4l 0 RS E R N4 e

§% 1D,
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BE. 1 P2559 (B2561)

A nuclear reactor is initially operating at 100% power with equilibrium core xenon-135.
Power is decreased to 50% over a 2 hour period and average reactor coolant temperature is
adjusted to 572°F using manual rod control. Rod control is left in Manual and no subsequent
operator actions are taken.

Considering only the reactivity effects of core xenon-135 changes, which one of the following
describes the average reactor coolant temperature 10 hours after the power change is
completed?

A. Greater than 572°F and decreasing slowly

B. Greater than 572°F and increasing slowly

C. Less than 572°F and decreasing slowly

D. Less than 572°F and increasing slowly

ANSWER: D.

it F O BAcA 10100%7 F 8 i 0 g ihXe-135° E A T fiFe 2 K A2 ] BER R T 50%
T EE TR BEA IR TR RAFEIST2F o ¢ mipditriv 5 26405 o

BRI S N RCR R & SR

@{@@mmmJ%&%%éiﬁﬁﬁaﬁ@T,Tﬂ@gﬁﬁﬁﬁngﬁ$%ﬂ2$
10/ s aFE REAIFRIEER 9

A. B S5T2°FT M E K o
B. #572°FX g+ 4 o
C. #30572°F & 4 M ' 1% o
D. M3t572°F% g+ A o

%D,
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EE. . P2760

A nuclear reactor is initially operating at 80% power with equilibrium core xenon-135. Power
is increased to 100% over a 2-hour period and average reactor coolant temperature is adjusted
to 585°F using manual rod control. Rod control is left in Manual and no subsequent operator
actions are taken.

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

A. Greater than 585°F and decreasing slowly

B. Greater than 585°F and increasing slowly

C. Less than 585°F and decreasing slowly

D. Less than 585°F and increasing slowly

ANSWER: C.

P+ F R BAA 1180%F S84 > JpowXe-135¢e i & T fm Hop K A2 ] pFp 2 100% >
T EE R TR RE REA IR TR RAFE I585F o ¢ aripditriv 5 2405 o

R B e 0T

bk Y e Xe- 1358 6 A2 hE BARVER T Alim K BRI An F R RS
241 PELS 0 F B4 FrK T 39 B Ak i ?

A. B ¥S585°F T M tE K o
B. #*585°Fx M+ 4 o
C. #30585°F & 4 M ' % o
D. M3t 585°Fx s + 4 o

gx:C
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B ¥ . P3460

A nuclear reactor is initially operating at 100% power with equilibrium core xenon-135.
Power is decreased to 40% over a 2 hour period and average reactor coolant temperature is
adjusted to 562°F using manual rod control. Rod control is left in Manual and no subsequent
operator actions are taken.

If only the reactivity effects of core xenon-135 changes are considered, which one of the
following describes the status of the average reactor coolant temperature 2 hours after the
power change is completed?

A. Greater than 562°F and decreasing slowly

B. Greater than 562°F and increasing slowly

C. Less than 562°F and decreasing slowly

D. Less than 562°F and increasing slowly

ANSWER: C.

P+ F R EAA 11100%7 5@ > YgooXe-1352 i & T fm Hoph 5 420 pEp R 3 40%
TP TR GBS AR R I 562F o ¢ iyl v 5 £ Est o

R RBE P s e (T

4ok Y B Xer 1358 1A A4 F Rk TP ¥ LAk AR R RS
2L PETS o R BB AR TSR Rk i ?

A. B HS62°FF 1 Wt K o
B. % *"562°F M = o
C. *562°F 3 4 M ' i o
D. M3562°F% M+ = o

gx:C
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BE. 1 P260 (B459)

Two identical nuclear 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 trip/scram at the same time, Xe-135 will peak first in reactor and the
highest Xe-135 reactivity peak will occur in reactor

A. A;B
B. A;A

C. B;B

D. B;A

ANSWER: A.

AP E BERBAFIHFTIER - ¥ o F EBALS0%H F 0 @ F s BB A100%7 F
TiEH o

EAME BEREF S AR FBE iXe-1354 T4 & 0 @ BB FiXe-135F
REERFL EFRE °

A. A'B
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BE.: P1159 (B1761)

Two identical nuclear 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 trip/scram at the same time, Xe-135 will peak first in reactor and the
highest Xe-135 reactivity peak will occur in reactor

A. A;B

B. A;A

C. B;B

D. B;A

ANSWER: D.

B F BB LRSS FTEE-F o F BEALI%H F 0 F s BB S0% F T
i o

FANFBEREFL LR BF B #-k 0 R Xe-135% i@ 0 @ B F Xe-135KF
R % BRI AF i E o

A. A:'B
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B E.:  P1358 (B1361)

A nuclear reactor has been operating at 75% power for two months. A manual reactor trip is
required for a test. The trip will be followed immediately by a reactor startup with criticality

scheduled to occur 12 hours after the trip.

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 trip and if
criticality is rescheduled for hours after the trip.

A. 100%; 8

B. 100%; 16

C. 50%; 8

D. 50%; 16

ANSWER: D.

A B AWPRRELFANER SN ER o FREFT RS

3 F R AT5% 5T
A L iBis12]) R FRR o

T F R o TR

FEFBEE S BD HETERER)EFRPRELRIFIERE | ER
Foo b miky 3 F BATBEF BR kP T LR -

A. 100% ; 8

B. 100% ; 16

C. 50% ; 8

D. 50% ; 16

g% D
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BE.: P1561 (B1561)

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.

SHE S E T R T A S

o

PFFRELRpeE S B 5 TogErh KA ARl 0 L0 A e Xe-135
B F BRI R A

A A8 > 20%
B. %% »20%
C. #8 > 100%

D. =% - 100%
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FE g, P1660

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 greatest 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: D.

FENEE EE R AT A A

o

. T Fg A Hinis o 4 pes Xe-135% &

PR E b e
R R TR Supdle L E

A A8 20%
B. x# >20%
C. 4% > 100%
D. % > 100%

H%}:D.

B o
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BE. 1 P3860 (B3861)

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

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 trip
and if criticality is rescheduled for hours after the trip.

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

P FREe b80%H FTEEA B > S RELTAaNEIR S NER o EBGER
FRERE » T3tk R24 ) EFEE D wh o

EPF B A Bt HETEEAS P FEELRFRNERE )P
Tl B 35 RADREF BT aEFD T LIRE -

A. 60% ; 18

B. 60% ; 30

C. 100% ; 18

D. 100% ; 30

%% !B,
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EE. . P62

Slow changes in axial power distribution in a nuclear reactor that has operated at a
steady-state power for a long time can be caused by xenon...

A. peaking.
B. override.
C. burnup.

D. oscillation.

ANSWER: D.

|
4
R

Gh-?y‘\?\
& @

AR H FEPFRH P I F RE > EE e H A GIRERR M BV N AT
7] _?_lz f?

>
£y

i & A5 = 4% {8 (peaking)

w
Y

.+ 48 1% (override)

Q
£l

R
D. #4417

- D.

o
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E ¥ . P26l

Xenon oscillations that tend to dampen themselves toward equilibrium over time are
oscillations.

A. converging
B. diverging
C. diffusing
D. equalizing

ANSWER: A.

EEFRREL T GrRad 2RT 5 I o
A. ek

B. #4%
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E ¥ .  P372

Which one of the following occurrences can cause reactor power to fluctuate between the top
and bottom of the core when steam demand is constant?

A. Steam generator level transients
B. Iodine spiking

C. Xenon oscillations

D. Inadvertent boron dilution

ANSWER: C.

TARE A R R R @ F BES IOV TR AL k6 D
A, ZA A A Bk =47 ik (level transients)

B. # % X # ;& (iodine spiking)

C. a7

D. 7 AR

BEC
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BE. 1 P463 (N/A)

A nuclear reactor has been operating at 100% power for several weeks with a symmetrical
axial power distribution that is peaked at the core midplane. Reactor power is reduced to 50%
using boration to control reactor coolant temperature while maintaining control rods fully
withdrawn.

During the power reduction, the axial power distribution will...

A. shift toward the top of the core.

B. shift toward the bottom of the core.

C. peak at the top and the bottom of the core.

D. remain symmetrical and peaked at the core midplane.

ANSWER: A.

- WP FE BB 100%7 FEEEE 0 Hphe 4 F LG HAL Foarges P BTG T

MR o e M PREL LRI B A AR R R R B SR D S0% 0 R TIE
BAER IR AR o

A TR o

C. *top e iINE RINE T E o

D. S¥FHf > T FIadiEE-

BE A
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BE. 1 P563 (N/A)

A nuclear reactor is operating at 100% power at the beginning of core life with equilibrium
core xenon-135. Reactor power is reduced, within a 2 hour period, to 50%. Control rods are
maintained fully withdrawn. The following parameter values are given:

PRIOR TO AFTER
POWER CHANGE POWER CHANGE
Reactor power: 100% 50%
Reactor coolant system
boron concentration: 740 ppm 820 ppm
Control rod position: Fully Fully
Withdrawn Withdrawn

What is the effect on power distribution in the core during the first 4 hours following the
power reduction?

A. Power production in the top of the core increases relative to the bottom of the core.
B. Power production in the top of the core decreases relative to the bottom of the core.
C. There is no relative change in power distribution in the core.

D. It is impossible to determine without additional information.

ANSWER: A.

T F B 100% FiEH 0 ponAS o R S48 o Yho Xe-135 & BT o
i F/.@%ﬁ %A DL PR L 50%e © Arirdlie miE 24 R L wf%ma;g{,ym:

Sk ML R
FReEHF 100% 50%
FREAF R cumER 1 740 ppm 820 ppm
) =l A EAEF LI EAE LR

o B N FE KIS 4 PER G PR

A A AT s INA 4 st O
B. AR 300 oo RNA S s 0

g E TG AR .
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E ¥ . P76l

When a nuclear reactor experiences xenon oscillations, the most significant shifts in power
generation occur between the of the core.

A. top and bottom

B. adjacent quadrants
C. center and periphery
D. opposite quadrants

ANSWER: A.

P REFLL ARG o L WAL REF 0 B E

D. 1p ¥ % *(opposite quadrant)

BE A

54



FB 0 192006
e 58 ¢ K1.08 [3.3/3.4]
BE.:  P763 (N/A)

A nuclear reactor has been operating at 80% power for several weeks with power production
equally distributed axially above and below the core midplane. Reactor power is increased to
100% using boron dilution to control reactor coolant temperature while maintaining control
rods fully withdrawn.

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

A. shift toward the top of the core.

B. shift toward the bottom of the core.

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

D. peak at the top and the bottom of the core.

ANSWER: B.

P r R 80% FEREY HAL P o] e BTG P oot
AR R R R AR R R F R R D 100% 0 I ERE R a4
ENEE BRI

AR FR AT fhe TG R

A TR o

C. B LG apu? BFTG 7T R o

D. * s TEIRE K IR M @ o

55



FB 0 192006
e 58 ¢ K1.08 [3.3/3.4]
EE. . P91

Which one of the following will cause reactor power to fluctuate slowly between the top and
bottom of the core with steady state steam demand?

A. Feedwater variations

B. Dropped center control rod
C. Xenon oscillation

D. Samarium oscillation

ANSWER: C.

IR FARRARD R TR FRRRE R e T I0E A L kB 2
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E ¥ . P1160

Xenon-135 oscillations take about hours to get from maximum xenon-135
negative reactivity to minimum xenon-135 negative reactivity.

A. 40to0 50
B. 24t028
C. 12to 14
D. 6to7
ANSWER: C.

Xe-135 45 F i 4 /i Xe-135 f F o ce % % 5 1 Xe-135 § F LA 7% chpf > 4 4
| BE o
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BE.:  P2764 (N/A)

A nuclear reactor is operating at 80% power at the beginning of core life with equilibrium
core xenon-135. Reactor power is increased, over a 2-hour period, to 100%. The following
information is provided:

PRIOR TO AFTER
POWER CHANGE POWER CHANGE
Reactor power: 80% 100%
Reactor coolant system
boron concentration: 780 ppm 760 ppm
Control rod position: Fully Withdrawn Fully Withdrawn

What is the effect on power distribution in the core during the first 4 hours following the
power increase?

A. Power production in the top of the core increases relative to the bottom of the core.
B. Power production in the top of the core decreases relative to the bottom of the core.
C. There is no relative change in power distribution in the core.

D. It is impossible to determine without additional information.

ANSWER: B.

- P F R E L 80% FE > At e d AW 0 2 Xe-135 ¢ E BT e % F
}‘@g;éi"?:—%’:‘z,yf%’]\ i‘aj,_ 100% o p % & 4F ,ﬂ]‘?\ﬂlﬂ :

7 E B a P E IS
FREES 80% 100%
F O BL AR s sk R 780 ppm 760 ppm
A ) =l EAEE U EAEE U

PF s ‘ﬁ'“ﬁ AT Coe AR i‘314\3194 JFQF\%ifﬁﬁﬁ%f‘E}?

A, AR AR Y TR A A chrh O 4 o

\Im
|

B

CRECE S TR T A EE SR LT

C. s $ 0GR HE" -

7@}%

=

D. # Z 3F e Fok A m e L) T o

% 'B.

Wi
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5.1 P3060 (B3061)

A nuclear 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; downward
B. higher; upward
C. lower; downward

D. lower; upward

ANSWER: A.
#+F@$”i#%#’@@"iﬁ*§ﬁﬂﬁg’ﬂiuw ééﬁﬁgmgﬁw
TLNMEF| N o F REBLFRAF AL B EATABGF RE T AR 6 ) i
PITRA o F REFH I8 40] pg;émp
IR BRARE D 60%F 5 1] BERN , ﬁj@ﬁ;igcg,’—r’;»ﬁ@%ég;fg;?
PRy e P A R LB chA 2B 5 5L #
é’)o
A r'g%",ra,’lf
B. 3% ; w}
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B %,  P353 (B355)

A nuclear power 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.
PR R A RS B AT - IR R AR BES S b R
10%:% i3 4e 3| 2 75 & o

bt FERAE S I B R ST~ 2 A A E R > 7 5T RIRKf A e Auh

PFER?

AL RN o

B. &3 &4 -

C. AR &3 4o o
D. & {e®iE & H 4o o

B% B,
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E ¥ . P1263

A nuclear reactor has been shut down for seven days to perform maintenance. A reactor
startup is performed and power is ramped to 50% over a 5-hour period.

When power reaches 50%, the magnitude of core xenon negative reactivity will be...
A. increasing toward a peak.

B. increasing toward equilibrium.

C. decreasing toward equilibrium.

D. decreasing toward a valley.

ANSWER: B.

S E LB T R R L S F BE AP IS [N E AT 50%:
F B FE ] 50%M > Yoo i Fanf R BERB AR

A. 3P B e o

B. #F L HFE S e

C. # T it o5 i o

D. # # & (valley)™s i

B% B
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E¥. . Pl66l

A nuclear reactor has been shut down for 5 days to perform maintenance. A reactor startup is
performed and power is ramped to 75% over a 16 hour period.

When power reaches 75%, the concentration of core xenon-135 will be...
A. decreasing toward an upturn.

B. increasing toward a peak value.

C. decreasing toward an equilibrium value.

D. increasing toward an equilibrium value.

ANSWER: D.

- MPFE RBRPSINEFAG 2 P F RBCH S FAN6 ) FENFL T T75%:
F B X D] 75%FF > oo o Xe-135 L A ¥

A. 3P % & (upturn)* L o

B. i} % [ 40 o

C. #p T HrE"™s ™ o

D. #F T fFiE 3 4o o

%D

62



FB 0 192006
arae 58 0 K1.10 [3.1/3.2]
FE. . PI128

A nuclear reactor startup is being performed 5 hours after a reactor scram from 100%
equilibrium power. The nuclear power plant is being returned to rated power at 2.0%/minute
instead of the normal rate of 0.5%/minute.

At the faster rate of power increase, the minimum amount of core xenon will occur
and the amount of equilibrium core xenon will be

A. sooner; the same
B. sooner; smaller
C. later; the same
D. later; smaller
ANSWER: A.

- P E BB 100%T e FEEPF LR S PSR RECE o RAREE T TR
LA A 2.0%uE H BN E A4 0.5%: 1 FiE S oo

g

FrUREEFHASFIE puk 4 ER w4 BT R °
A. - sk

B. #p-; f)

C. il ek

D. # 5 o)

R A
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BE.:  P1062

A nuclear reactor has been operating at 100% power for eight weeks when a reactor trip

occurs. The reactor is critical 6 hours later and power is increased to 100% over the next 6
hours.

What is the status of core xenon-135 concentration when power reaches 100%?
A. Increasing toward an equilibrium value.

B. Burning out faster than it is being produced.

C. Increasing toward a peak value.

D. At equilibrium.

ANSWER: B.

- E R 100%F FEE A F LG ERF BEN 6 FEEIRE
Hrp L2216/ 1 100% °

FRsBEr 520 100%F > g Xe-135 kAR5 @ ?

A. 3T HFEHL e o

B. Wit R AL @ R

C. 3P EH 4 o

D. fst-T e

%% 1B,
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EE. . Pl1262

Xenon poisoning in a nuclear reactor core is most likely to prevent a reactor startup following
a reactor shutdown from power at the of core life.

A. high; beginning
B. low; beginning
C. high; end

D. low; end

ANSWER: C.

P F RBhei 3 o F REARNBCE S 2L RGP RGO A
FEaF i B AR 8 10 e o

A #3853

B. 448 ; i«

C. % 3

D. 28 ; K

g%k :C
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A nuclear power plant startup is in progress 5 hours after a reactor trip from 100% equilibrium
power. The power plant is currently at 10% power and being returned to 100% power at
0.25% per minute instead of the normal rate of 0.5% per minute.

At the slower rate of power increase, the maximum amount of core xenon-135 will occur
than normal; and the amount of equilibrium core xenon-135 at 100% power

will be

A. sooner; the same
B. sooner; smaller
C. later; the same
D. later; smaller
ANSWER: C.

- P F R E L 100%T e FEE L R S L R BB L 10%
TF P FH A S E 4 0.5% 0 TLITILE A 4 0.25% i SRR D 100%7 F o

FURMEFRA S P okt G A ROF BRSO T o & 100% F
prent grg e

A. B 4k

B. - #&]

C. itk

D. $ ;5 #&)

g% C
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A nuclear reactor that has been operating at rated power for two weeks is quickly reduced in
power to 50%. Xenon-135 will reach a new equilibrium condition in hours.

A. 8to10

B. 20to25
C. 30to35
D. 40to 50

ANSWER: D.

A F B RS FEES I o do L WEE D 50%H X o Xe-135 #3% ]
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F5.  P263

A nuclear reactor that has been operating at rated power for about two weeks is reduced in
power to 50%. What happens to the Xe-135 concentration in the core?

A. There will be no change because iodine concentration is constant.

B. Xenon will initially build up, then decrease to a new equilibrium value.
C. Xenon will initially decrease, then build up to a new equilibrium value.
D. Xenon will steadily decrease to a new equilibrium value.

ANSWER: B.

- F BN RS FEES G 40 REE D 50%F F o Ypw ch Xe-135 (kA M-
Yo g ?

A BIERAEIER R LG o

B. # & A28 L 13T R -

C. &% &L M ARIATTHE-

D. & # #3237 T 6@ o

% ! B.

i
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F5. 1 P1860 (B2259)

Which one of the following describes the change in core xenon-135 concentration
immediately following a power increase from 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 5P K T FEd AT GRS 1 e P Xe- 135 R R 1 2
A. A2Am RS F1E Xe-135% 54 % % 5 5 4e o

B. Asd= S+ T3 Xe-1356041 ¢ 5 o fcH 4 o

C. Asi=dii4e » F]5 A B @ 3 eiXe-135H 4 -

D. 424=3 4 - F] 5 d A 4@ 4 gk -1353 4o o

B% B,
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B .t P2261 (B2761)

A nuclear 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.

P F e BII00%AEE 7 F T E 1L P 0 GS0%EE T ERI2) o TR
Fedy b P o Yp e Xe-1356k B 2

AL P e g BB e o

B. 3w # & (upturn)igt > o

C. 3P T Gkl 4o o

D. §f » T frpe | o

§% 1D,
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A nuclear 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-state concentration in hours.

A. 81010

B. 20to 25

C. 40to 50

D. 70to 80

ANSWER: D.

- PG E R E100%F FTERES B ARG AR B AR 1S o g p
Xe-135#%-% i E D EPEEER -

A. 8310

B. 20% 25
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B 5.t P2961 (B2960)

A nuclear 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. Decreasing toward an upturn

C. Increasing toward equilibrium

D. Decreasing toward equilibrium

ANSWER: A.

I R BAI00%AE M F T 1L B LS » f30% R % T B 3 B e T A
I FEds i P A Yp o Xe-1354k B 2

Al §P e EH S o

B. 3w & & (upturn)igt > o

C. §p o T g e o

D. 3 % T e s o

BE A
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A nuclear power plant is initially operating at equilibrium 100% power in the middle of a fuel
cycle. The operators decrease main generator load while adding boric acid to the RCS over a
period of 30 minutes. At the end of this time period, reactor power is 70% and average reactor
coolant temperature is 575°F. All control rods remain fully withdrawn and in manual control.

Given:

Total reactivity added by operator =-3.3 x 10~ AK/K
Total power coefficient =-1.1x 10 AK/K/% power

Assuming no additional RCS boration occurs and no other operator actions are taken, what
will average reactor coolant temperature be after an additional 60 minutes?

A. 575°F and stable
B. Less than 575°F and increasing
C. Less than 575°F and decreasing
D. Less than 575°F and stable
ANSWER: C.
% Ae m R ARA 1 100%T et S o TSt Y B o EHE R AR AF T
TR 3304480 e >R T RCS PEMRFEAR > FEESHF 5 70% 0 F
FERAFKTIEER 5 ST5F x4l Rz 2 2 L 2644 o
DA 1l

R e~ PR F R =-33x 107 AKK
KPS o =-1.1 x 10™* AK/K/% power

ST T S CRET 2 S EF F2 A RIS AN B TRV %10

FrRER G DY

A. 575°F % £ PR -

B. % 575°F & 4% 4 3 4o -
C. K 575°F & 35 % i o
D. 3 575°F ¥ i PR R e
g% :C
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A nuclear 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. Atequilibrium

B. Increasing toward a peak

C. Decreasing toward an upturn

D. Decreasing toward equilibrium

ANSWER: D.

- NP F e BAI00% A P F T E L PR > BT0%% S T EHE26 B o T S 4
TP e e Xe-1354k & 2

B. % 4 -
C. # = ¢ E(upturn)j > e
D. 3% T s o

§% 1D,
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Compare a nuclear reactor that has been operating at 50% power for several days when a
reactor trip occurs, to a reactor that had been operating at full power prior to the trip. For the

50% power reactor, xenon would peak and the peak xenon reactivity would
be

A. earlier; the same

B. at the same time; the same

C. cearlier; less negative

D. at the same time; less negative
ANSWER: C.

HOL B S0% 4 F B R P F B A BN 1A R 2 SRR BEA B
F) o $100 50% 5 s W Ea 3 o i 4% G e § 4R BAE B

o

A ®&w R
B. BB ARk
C. &% ! 5 ] g E(less negative)
D. &P % $] g E(less negative)

gx:C
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Following a reactor trip, negative reactivity from xenon initially increases due to...
A. xenon production from the decay of iodine-135.

B. xenon production from the spontaneous fission of uranium.

C. the reduction of xenon removal by decay.

D. the reduction of xenon removal by recombination.

ANSWER: A.

FRBA R - f A AL PR R SAN S T s

76



FB 0 192006
arae 58 ¢ K112 [3.1/3.1]
BE. . P863 (B2262)

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

A. the same as at the time of the trip and decreasing.
B. the same as at the time of the trip and increasing.
C. 50% lower than at the time of the trip and decreasing.
D. 50% higher than at the time of the trip and increasing.

ANSWER: A.

FReBR L DELEI0%IFE T FTEHEF A LR 2 824/ pripw diXe- 135k &

A B EBEEARE > X2 E bR ] o
B. £ 4 ipprin % o £ 0 i b 4o o
C. #edk P | 5096 % 2 i b |- o

D. f& i< 509 0 I 2 SE B e
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A nuclear reactor has been operating at full power for several days when it is shut down
rapidly (within 2 hours) for maintenance. How will core xenon reactivity change?

A. Peak in 2 to 4 hours and then decay to near zero in about 1 day.

B. Peak in 2 to 4 hours and then decay to near zero in 3 to 4 days.

C. Peak in 6 to 10 hours and then decay to near zero in about 1 day.

D. Peak in 6 to 10 hours and then decay to near zero in 3 to 4 days.

ANSWER: D.

S R REN 2 F R 0 A A 2 ) PR R B e R e i 3
FIReR 3 i ?

A W23 4 FREEE LW T I - RRITNE -

B. 22 4/ pFpEEE F3W314XFRITNE

C.*>62 10/ @FoEddiE g1 X REITNE -

D. 62 10/ FDE%iE > L3334 FFIITWE o
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A nuclear reactor has been operating at 100% power for three weeks when a reactor trip
occurs. Which one of the following describes the concentration of Xe-135 in the core 24
hours after the trip?

A. Atleast 2 times the concentration at the time of the trip and decreasing

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

C. At or approaching a peak value

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

ANSWER: D.

- E R E Al00% s FTEEF o 2 BEEFAER o T I eF L i
& B2 L g ) Xe- 1350k R 7

A IR A BP0 X0 EBR ] o

B. # D& mprens A2 — > I8 EBR] o

C. 3 42T @ o

D. *®&aEapEips -

§% 1D,
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Fourteen hours after a reactor trip 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 trip.

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

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

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

ANSWER: D.

FE® wl00%» 5T gry s mT 84 K 2 514 PFige p Xe-1350 7 & #

A. ]2 100%T Gra 4 W LB (s M EDF R o

&)
=]
-

B. /] *100%T s & > T ¥ pEim2 e »ELFBR o

-

C. *+*1100% fris & » 57 p &2 (it » 0 F LA -

-

D. % +100%% § i 4 kB e R R R

14
=1
o]

H%}:D.
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How does core xenon-135 change immediately following a reactor trip from equilibrium
100% power operation?

A. Decreases due to xenon removal by decay.

B. Decreases due to the reduction in xenon production directly from fission.

C. Increases due to xenon production from the decay of iodine-135.

D. Increases due to xenon production from the spontaneous fission of uranium.

ANSWER: C.

F ol BH100%T e FEET A B 1S Yps 0 Xe-135 AT 2 AR 9
AR FIZERBEL A

B. B Fla s HERAL DT A8 -

C. #{*c > FIZAa-135%%m A3 54 o

D. 4 FEBAEAAD AL G -

81



FB 0 192006
arae 58 ¢ K112 [3.1/3.1]
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Given:

« A nuclear reactor had been operating at 100% power for six weeks when a reactor trip
occurred.

+ A reactor startup was performed and criticality was reached 16 hours after the trip.
+ Two hours later, the reactor is steady at 30% power with control rods in Manual.

If no operator actions are taken over the next hour, average reactor coolant temperature will
because core Xe-135 concentration is

A. increase; decreasing
B. increase; increasing
C. decrease; decreasing

D. decrease; increasing

ANSWER: A.
¢ g
 PEFF R EI100%% FiE i il Sl -t A

P
.;@%H%’T”%@MJ%Q i
© 2 PELE 0 K R E30%F 5 éf'ﬁéi’ Al s L E kT o

Fhi sl EP > TER AP ERE T PlF RBLIORTER S > FL
o Xe-135kR T A o

A, B4 )

B. 34 ; H 4

C. w5

D. -] 5 B4

Ex A
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BE. . P2862 (B1462)

A nuclear 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 18 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.

—n\:y

AP F B A l00%FA 7 5 TEHA B SAB 4L F R

FRELAL0% -

-»-\

EHAZEHEPT AR T A admT RIS R o EE RESF
AL LEBHFhr F RBR -

B, BRI EFS N FRRE -

C. L& P F R > 45 fFRAR -

D. L4 r f FIEE > R4 » 2 F KR -

g% C
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BE.: P562

After a reactor shutdown from equilibrium core xenon conditions, the maximum xenon -135
negative reactivity (height of the xenon peak) is preshutdown equilibrium
power level.

A. independent of

B. exactly proportional to

C. inversely proportional to

D. dependent on but not exactly proportional to
ANSWER: D.

AT AT R T B Xe 135 ol £ BA(E 348 8 R) & D
E’f"]_l fg\_—;’-;% ___% o
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A nuclear power plant was shut down following three months of operation at full power. The
shutdown occurred over a 3 hour period with a constant rate of power decrease.

Which one of the following describes the reactivity added by core xenon during the
shutdown?

A. Xenon buildup added negative reactivity.
B. Xenon buildup added positive reactivity.
C. Xenon burnout added negative reactivity.
D. Xenon burnout added positive reactivity.

ANSWER: A.

Pric R 27 FEE 3B (SRS o IR S 3 ] B B F AR
TR F R e & A R R e~ hE R 7

A3 &7

C. a3 daser f F RE o

v,
£l
'

il @ b NP E R R o
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Four hours after a reactor trip from equilibrium full power operation, a reactor is taken critical
and power is immediately stabilized for critical data. To maintain a constant reactor power,
the operator must add reactivity because core Xe-135 concentration is
A. positive; increasing
B. positive; decreasing
C. negative; increasing

D. negative; decreasing

ANSWER: A.

FREKTFLHFEHTER > 4 [ BEENRRE > § 0 TR RE KE
L EF RES G AR EEE A ):)‘@}g,?];f;\b?c»‘ﬁﬂXe-BS kR
e °

A I 5 B4

B. & ;"

C. 5 Hi4

D. § ;"

&AL
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A nuclear power 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.

- FPFF EENI00%H FTEES B o L EFLEREBRET A F BETH
ek 0 ERON PR 0 FREFF L2% 57 2 1) PP RS FE 2% EF
Ao

R

A I F R FE %o Xe- 1350 R o
B. fFIER > FlapuXe-1350 R f# o
C. LF k> 5% uXe1350 k% -
D. § FJuk > %5 %% wXe-1350 b % o
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Following a seven day shutdown, a reactor startup is performed and the nuclear power 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.

FREARIBTX S > T 416/ FFiEE 1100%5 5 o i 7]100%7 5 {8 » 548 2 18
24/ pEp s Xe-135en% it » BEHR TR A r PHAE BAR ?

A FFEFBR -

B. fFRERE »RieF RR -

C. FiLFRR:-

D. T FER » RS EFIRR -

PN

t % L C.
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A nuclear reactor has been operating at 100% power for two weeks. Power is then decreased
over a 1-hour period to 10%.

Assuming manual rod control, which one of the following operator actions is required to
maintain a constant reactor coolant temperature at 10% power during the next 24 hours?

A. Add negative reactivity during the entire period
B. Add positive reactivity during the entire period
C. Add positive reactivity, then negative reactivity
D. Add negative reactivity, then positive reactivity

ANSWER: C.

-G F R EL00%F F T ERESF > HAF AL R ELI0% -

B 0 B (TR I B R BRI SR A8 AL 24 L PR 0%
P nE B AR R R %Y

A LEBHE? 4or j F A
B. G RHREY 4o r I F A o
C. A4 » LK ok » Ris4e r f F LR
D. k4 r §F R Ribde ~ T F A -

g% C
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BE.:  P1762 (B1763)

A nuclear reactor startup is being conducted and criticality has been achieved 15 hours after a
reactor scram from long term 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.

N

WP+ F R > F kﬁlv’? AER REEFAPT AE RIS FEIIRE o
q:%?ll PR FEES IR0 %S F o BT 4R 0 6 0T .

\

l*i

TH XA BRI HERERSFT > A H S R BERH S E ?

f
A, # F g F Ao B B(POAH)H 4r - F] 5 Xe-135:7% % o
B. # F 3 F 4 £ 2 (POAH)H 4r > 7] 5 Sm-149% % -
C. #»FppFigd 3R] » FliXe-1353F f o
D. # X Fie? LR F15Sm-14907% 5 o

R A
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A nuclear 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 objective, control rods will have to be...

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

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

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

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

ANSWER: B.

P F R BACANp G TR o TiE 4P F BREIERE > H IR
‘e B EL(POAH) » B3T3 iTdp 7 AXCRIBRZ 7 > @ F A 12 7 % o
Bt p g LR

Al B 12 EER o TR O R e

B. & 12 ] Fp » TR T

C. TFFE» 43 6 RigTpp -

D. TN 43 6P R8T~ o

H%}:B.
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A nuclear reactor is initially shut down with no xenon in the core. A reactor startup is
performed and 4 hours later power level is at 25%. The shift supervisor has directed that
reactor power and reactor coolant temperature be maintained constant at this level for 12
hours.

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.

R F BAA N B TR R FARE BREOE S I 4 S ETD] 25%:
B Edpor AL 12 )R 0 FEES F b i RiE R RIFT R o

A 12 PR TR DR e

B. & 12 ) BFp o R O s o

C. TP 143 6] Ris TP

D. iR~ 43 6] FF > Ris T ) o

92



BB 192006
i 7 1 K114 [3.2/3.3]
BEL P2863

A nuclear reactor is operating at 100% power immediately following a one-hour power
ascension from steady-state 70% power. To keep reactor coolant system temperature stable
over the next two hours, the operator must control rods or reactor
coolant boron concentration.

A. Insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: A.

P F B ] f R o S T0%AE R R D 100%5 FEE o 51 RE B AT
A

RGBSR R A2 R AR R FRHA LR il FREAT
RFERR o

A B~ H A

B. #&»> ; "Fis

C. 40 H 4

D. 3 31 "%

FE A
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A nuclear reactor is operating at 60% power immediately after a one-hour power increase
from equilibrium 40% power. To keep RCS T-avg stable over the next two hours, the operator
must control rods or reactor coolant boron concentration.

A. insert; increase

B. insert; decrease

C. withdraw; increase

D. withdraw; decrease

ANSWER: A.

- E O E L] R JE40%T i S D 60% 3 FAEE o 57 2 B2 PR

#ERCST o B (T-avg)adFr 2 %> @A L F 4B FREAIAME
B oo

A 3B~ B 4

B. #&» "

C. 415 5 4

D. 34 5

ER A

94



B 192006
i # K114 [3.2/3.3]
B0 P3063

A nuclear power plant is initially operating at 100% power with equilibrium core xenon-135.
Power is decreased to 75% over a 1-hour period and then stabilized. The operator then adjusts
control rod height as necessary to maintain average reactor coolant temperature constant.
What will be the rod position and directional trend 30 hours after the power change?

A. Above the initial 75% power position and inserting slowly

B. Above the initial 75% power position and withdrawing slowly

C. Below the initial 75% power position and inserting slowly

D. Below the initial 75% power position and withdrawing slowly

ANSWER: C.

i T RARA 12 100%7 FiE i 0 Yoo Xe-135 ¢ i 3 T ffro 34 KA 1 BERN " T 75%
R -EEABRFRCEAELNBIR  RFRFAIKTOERAEFT F -

PR AT B30 AR EEE S e R L W 7

A B A E T5%F Feniz g o

.

7 ‘z% :I‘ﬁ#{; N o

B. & A 75%% Fehim g o X ERp D o

<

)

C. 13043 75%% Fchiz§ > £ EWIH ~ -

D. M348 75%74 F iz ¥
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A nuclear power plant had been operating at 100% power for two months when a reactor trip
occurred. Soon afterward, a reactor startup was performed. Twelve hours after the trip, the
startup has been paused with reactor power at 2%.

To maintain reactor power and reactor coolant temperature stable 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.

Fiar m B e100%% FTEES B o LA F REBLIR o F R BRI FEH 0 T
i F12%F 5 Ay R gL 0 R PERE Y S A R 120 P o

LORFREHEFELIORER D A2 S ERNRAEAR FHE S F
R FlivpeaiXe-135 kR ® o

A BB

B. f ;4

C. & "

D. f RS

§% 1D
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B 5.t P3863

A nuclear power plant is initially operating at steady-state 100% reactor power in the middle
of a fuel cycle. The operators then slowly decrease main generator load to 90% while adding
boric acid to the RCS. After the required amount of boric acid is added, reactor power is 90%
and average reactor coolant temperature is 582°F. All control rods remain fully withdrawn and
in manual control.

Assuming no other operator actions are taken, which one of the following describes the
average reactor coolant temperature after an additional 60 minutes?

A. Higher than 582°F and increasing slowly.
B. Higher than 582°F and decreasing slowly.
C. Lower than 582°F and increasing slowly.

D. Lower than 582°F and decreasing slowly.

ANSWER: D.

Pt TRAA L F B EAF 100% T EEEE > SRR Y I THARTER
HAF T E P I 00% b PR 4 » RCSo 4 » ST Z PREE R 2 150 F R EH F A
90% > F e ®AFrRTIZR R L S82°F o 1 Il iv i 2 A TR E BT o

BREER LG HBE N 6 T PR F REA KT R R & 60 A4S
B2

A. B 582°F ¥ & s 4o o
B. %" 582°F T M ' i4 o
C. 3 582°F ¥ i M #f 4 o
D. % 582°F T i M ' 04 o

%D,

97



FHE /SR © 192006/1 (2016 i)
KIRESE - K1.07 (3.4/3.4)
J75% * P603L

A reactor trip occurred one hour ago following several months of operation at 100
percent power. Reactor coolant temperature is being maintained at 550°F 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.

[ iS5 AE 100%Dh3 B e H 1% - 1Y 1 /NKpaTsd L S MBS - SRS 24K
o FEERFAE 550°F > TP th Tt EeR H A 400cps - {Bos EH SR PRI L (]
178 > AIEARZK 24 /NEFIAPE TP 15T BRIV I ] 2 (B b TR Z 1B & RiE
{E)
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oS .
l/_}:l\/\ ° C

v

98



FHE /SR © 192006/2 (201635 1%)
KIREME © K1.09 [3.0/3.1]
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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.
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A nuclear power plant was operating at 100 percent power for 3 months near the
beginning of a fuel cycle when a reactor trip occurred. Eighteen hours later, the
reactor is critical at the point of adding heat with normal operating reactor coolant
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.
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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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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.
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