#p o 293009
Soa 4 0 KL1.01[2.1/2.5]
B3t B1092 (N/A)

In a reactor operating at full power, the fuel bundle with the highest power always has
the...

A. greatest critical power ratio.

B. greatest radial peaking factor.

C. smallest linear heat generation rate.

D. smallest maximum average planar linear heat generation rate.

ANSWER: B
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#p o 293009
fean 4 0 KL.01[2.1/2.5]
B350 B1592

The radial peaking factor of a bundle is defined as...
A. core average bundle power
individual bundle power
B. peak nodal power
core average nodal power
C. core average nodal power
peak nodal power
D. individual bundle power
core average bundle power
ANSWER: D
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#p o 293009
fean 4 0 KL.01[2.1/2.5]
B35t B2392

In a reactor operating at full power, the fuel bundle with the lowest power always has
the smallest...

A. critical power ratio.

B. radial peaking factor.

C. axial peaking factor.

D. critical heat flux.

ANSWER: B
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#p o 293009
fean 4 0 KL.01[2.1/2.5]
F3ht B3492

A reactor is operating at 80% of rated thermal power with the radial power
distribution peaked in the center of the core. Reactor power is then decreased to 60%
over the next two hours by:

* reducing reactor recirculation flow rate by 10%, and

* partially inserting a group of centrally-located deep control rods

Compared with the previous operation at 80%, when power is stabilized at 60%, the
value of the core maximum radial peaking factor will be ; and the
primary contributor to the change in the value of the core maximum radial peaking
factor will be the change in

A. smaller; recirculation flow

B. smaller; control rod position

C. larger; recirculation flow

D. larger; control rod position

ANSWER: B
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F B 1 293009
foifE 0 KL1.01[2.1/2.5]
K1.02 [2.2/2.6]
B0 B2592

A reactor is operating at steady-state 80% reactor power near the beginning of a fuel
cycle with core power distribution peaked radially at the center of the core and axially
in the bottom half of the core. Only reactor recirculation flow rate adjustments are
used to maintain a constant reactor power over the next two months. Neglecting any
change in reactor poison distribution, during the next two months the maximum radial
peaking factor will , and the maximum axial peaking factor will

A. increase; decrease
B. increase; increase
C. decrease; decrease
D. decrease; increase
ANSWER: C
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#p o 293009
fean 4 0 KL.01[2.1/2.5]
B35t B2892

In a reactor operating at full power, the fuel bundle with the greatest radial peaking
factor always has the...

A. greatest power.

B. greatest critical power ratio.

C. smallest linear heat generation rate.

D. smallest maximum average planar linear heat generation rate.

ANSWER: A
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F B 1 293009
foifE 0 KL1.01[2.1/2.5]
K1.02 [2.2/2.6]

BE 0 B2992 (N/A)

A reactor is operating at 40% of rated thermal power with power distribution peaked
both radially and axially in the center of the core. Reactor power is then increased to
70% over the next two hours using only reactor recirculation flow rate adjustments for
reactivity control. Neglecting any effect from reactor poisons, when power is
stabilized at 70%, the location of the maximum core radial peaking factor will

of the core and the location of the maximum core axial peaking factor
will of the core.
A. move away from the center; move toward the bottom
B. move away from the center; move toward the top
C. remain near the center; move toward the bottom
D. remain near the center; move toward the top
ANSWER: D
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#p o 293009
SR dp 0 K1.02[2.2/2.6]
Bt B892

The axial peaking factor for a node of a fuel bundle is defined as...
A. core average bundle power
peak nodal power
B. peak nodal power
core average bundle power
C. bundle average nodal power
nodal power
D. nodal power
bundle average nodal power
ANSWER: D
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#p o 293009
Sea 4 0 K1.03[2.1/2.5]
3L B1492

The ratio of the highest pin heat flux in a node to the average pin heat flux in the same
node is called the peaking factor.

A. local

B. radial

C. axial

D. total

ANSWER: A
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#p o 293009
SondF 0 KL.04 [2.2/2.6]
B3t 0 B3294 (N/A)

A BWR core consists of 30,000 fuel rods; each fuel rod has an active length of 12 feet.
The core is producing 1,800 MW of thermal power. If the total peaking factor for a
node is 2.0, what is the maximum local linear power density being produced in the
node?

A. 4.0 kWt

B. 6.0 KW/t

C. 8.0 kWit

D. 10.0 kW/ft

ANSWER: D

~ BWR% < 5 $ 30,0004 %4 445 ; 5§20 4 2 £ B 128 R o Yhu & 4
1,800MWz2 #1350 - &8h2 4% 715 52,0 Pl §BLor 4 4 chgo X £ 2%
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A. 4.0 KW/t

B. 6.0 KW/ft

C. 8.0 kWI/ft

D. 10.0 KW/ft

¢%: D
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#p o 293009
SR dE 0 K104 [2.2/2.6]
B350 B3793

A BWR core consists of 30,000 fuel rods; each fuel rod has an active length of 12 feet.
The core is producing 1,800 MW of thermal power. If the total peaking factor for a
node is 1.6, what is the maximum local linear power density being produced in the
node?

A. 4.0 kWt

B. 6.0 KW/t

C. 8.0 kWit

D. 10.0 kW/ft

ANSWER: C

~ BWR% < 5 $ 30,0004 %4 445 ; 5§20 4 2 £ B 128 R o Yhu & 4
1,800MWz2 #1355 o - &8h2 4% 715 5 1.6 > Bl §BLor A& 4 g X £ 2%
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A. 4.0 KW/t

B. 6.0 KW/ft

C. 8.0 kWI/ft

D. 10.0 KW/ft

g% C
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#p o 293009
Seai 4 0 K1.05[3.3/3.5]
B350 B1893 (P1395)

Thermal limits are established to protect the reactor core, and thereby protect the
public during plant operations which include...

A. normal operations only.

B. normal and abnormal operations only.

C. normal, abnormal, and postulated accident operations only.

D. normal, abnormal, postulated and unpostulated accident operations.
ANSWER: C
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#p o 293009
Seai 4 0 K1.05[3.3/3.5]
B350 B2693 (P2696)

A reactor has experienced a loss of coolant accident. Inadequate core cooling has

resulted in the following core temperatures one hour into the accident:

90% of the fuel clad has remained below 1800°F

10% of the fuel clad has exceeded 1800°F

5% of the fuel clad has exceeded 2000°F

0.5% of the fuel clad has reached 2200°F

0.0% of the fuel clad has exceeded 2200°F

Peak centerline fuel temperature is 4650°F

Which one of the following is an adverse consequence that will occur if the above

fuel and clad temperature conditions remain constant for 24 additional hours followed

by the injection of emergency cooling water directly to the top of the core?

A. Explosive hydrogen concentration inside the reactor vessel

B. Explosive hydrogen concentration inside the reactor containment building

C. Release of radioactive fission products due to melting of the fuel pellets and fuel
clad

D. Release of radioactive fission products due to rupture of the fuel clad

ANSWER: D
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#p o 293009
Soa 4 0 K1.06 [3.4/3.8]
B BY4

Linear heat generation rate is the...

A. ratio of the average power per fuel rod divided by the associated fuel bundle
power.

B. ratio of the power produced in a given fuel bundle divided by total core thermal
power.

C. sum of the power produced by all fuel rods in a given fuel bundle at a specific
planar cross section.

D. sum of the power per unit area for each unit area of the fuel cladding for a unit
length of a fuel rod.

ANSWER: D
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#p o 293009
Soa 4 0 K1.06 [3.4/3.8]
B B296

The linear heat generation rate (LHGR) for a reactor core is acceptable if
is being maintained at
A. LHGR-limit/LHGR-actual; 0.95

B. LHGR-actual/LHGR-limit; 1.05

C. LHGR-limit/LHGR-actual; 1.10

D. LHGR-actual/LHGR-limit; 1.15
ANSWER: C

P a¥Fh o RF B2 EEERFRF (LHGR) F 7 &% o
A. LHGR-limit/LHGR-actual; 0.95

B. LHGR-actual/LHGR-limit; 1.05

C. LHGR-limit/LHGR-actual; 1.10

D. LHGR-actual/LHGR-limit; 1.15

g% C
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#p o 293009
fea 4 0 K107 [2.8/3.6]
Bt B295

Operating a reactor below the linear heat generation rate thermal limit prevents...

A. cracking of the fuel cladding due to high stress from fuel pellet expansion.

B. melting of the fuel cladding due to cladding temperature exceeding 2200°F during
an anticipated transient without a scram.

C. cracking of the fuel cladding due to a lack of cooling caused by departure from
nucleate boiling.

D. melting of the fuel cladding due to a lack of cooling following a loss of coolant
accident.

ANSWER: A
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#p o 293009
fea 4 0 K107 [2.8/3.6]
Bt i B392

Which one of the following limits takes into consideration fuel-pellet swell effects?
A. Average gain adjustment factor

B. Maximum linear heat generation rate

C. Rated thermal power

D. Minimum critical power ratio

ANSWER: B
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#p o 293009
fea 4 0 K107 [2.8/3.6]
B3t 0 B84

Which one of the following must be maintained within the technical specification
limit to ensure that fuel cladding plastic strain (deformation) is limited to 1%?

A. Average planar linear heat generation rate

B. Linear heat generation rate

C. Minimum critical power ratio safety limit

D. Minimum critical power ratio operating limit

ANSWER: B
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#p o 293009
fea 4 0 K107 [2.8/3.6]
B350 B1093

Which one of the following is responsible for the clad failure caused by operating the

reactor above the limit for linear heat generation rate?

A. Fission product gas expansion causes clad internal design pressure to be exceeded.

B. Corrosion buildup on the fuel clad surface reduces heat transfer and promotes
transition boiling.

C. The zircaloy-steam reaction causes accelerated oxidation of the clad at high
temperatures.

D. The difference between thermal expansion rates of the fuel pellets and the clad
causes severe clad stress.

ANSWER: D
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#p o 293009
fea 4 0 K107 [2.8/3.6]
B35 B1692

Maintaining the linear heat generation rate below the thermal limit ensures that...

A. peak cladding temperature after the design basis loss of coolant accident will not
exceed 2200°F.

B. during transients, more than 99.97% of the fuel rods will avoid transition boiling.

C. plastic strain (deformation) of the cladding will not exceed 1%.

D. peaking factors will not exceed those assumed in the safety analysis.

ANSWER: C
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#p o 293009
fean 4 0 K1.08[3.0/3.4]
B350 B592

If the linear heat generation rate (LHGR) limiting condition for operation is exceeded,
the most probable type of fuel failure is cladding...

A. cracking due to high stress.

B. gross failure due to a lack of cooling

C. embrittlement due to excessive oxidation.

D. distortion due to inadequate cooling of the clad.

ANSWER: A
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#p o 293009
Sean 4 0 K109 [3.1/3.7)]
B3t B95

The fraction of the limiting power density (FLPD) is equal to...
Where: LHGR = Linear heat generation rate
TPF = Total peaking factor

A. LHGR (actual)

LHGR (limit)

B. LHGR (limit)

LHGR (actual)

C. LHGR (limit) x TPF

LHGR (actual)

D. LHGR (actual)

LHGR (limit) x TPF

ANSWER: A

B Eer L% (FLPD) %%

(H? LHGR=¥ =& 2@ % % ; TPF=5%x % F]3)
A. LHGR (actual)/LHGR (limit)

B. LHGR (limit)/LHGR (actual)

C. LHGR (limit) x TPF/LHGR (actual)

D. LHGR (actual)/LHGR (limit) x TPF

§R A
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#p o 293009
fea 4 0 K110 [3.3/3.7)]
Bt B297

The amount of heat stored in the fuel, resulting from the operating kW/foot existing in
the fuel prior to a scram, is measured by the...

A. average planar linear heat generation rate (APLHGR).

B. linear heat generation rate (LHGR) multiplied by the total peaking factor.

C. core fraction of limiting power density.

D. APLHGR-to-MAPLHGR ratio.

ANSWER: A

ek
)
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D
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#p o 293009
feadp 0 KL111[2.8/3.6]
Bt B195

Which one of the following must be maintained within limits to ensure that peak
cladding temperature will not exceed 2200°F after a design basis loss of coolant
accident?

A. Linear heat generation rate

B. Average planar linear heat generation rate

C. Minimum critical power ratio

D. Maximum fraction of limiting critical power ratio

ANSWER: B

TR e R A UE L P R AR AL R A Bl KRk
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#p o 293009
feadp 0 KL111[2.8/3.6]
B35 B1393

Maintaining the average planar linear heat generation rate (APLHGR) below the

technical specification limiting condition for operation (LCO) ensures that...

A. peak clad temperature after the design basis loss of coolant accident will not
exceed 2200°F.

B. during transients, more than 99.9% of the fuel rods are expected to avoid
transition boiling.

C. plastic strain (deformation) of the cladding will not exceed 1%.

D. axial peaking factors will not exceed those assumed in the safety analyses.

ANSWER: A
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#p o 293009
feadp 0 KL111[2.8/3.6]
B350 B1793 (P396)

The 2200°F maximum peak fuel cladding temperature limit is imposed because...

A. 2200°F is approximately 500°F below the fuel cladding melting temperature.

C. the rate of the zircaloy-steam reaction increases significantly at temperatures
above 2200°F.

D. any cladding temperature higher than 2200°F correlates to a fuel centerline
temperature above the fuel melting point.

E. the thermal conductivity of zircaloy decreases rapidly at temperatures above
2200°F causing an unacceptably sharp rise in the fuel centerline temperature.

ANSWER: A
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#p o 293009
foidE 0 K111 [2.8/3.6]
B B2194 (P2194)

Which one of the following describes the basis for the 2200°F maximum fuel clad

temperature limit?

A. The material strength of zircaloy decreases rapidly at temperatures above 2200°F

B. At the normal operating pressure of the reactor vessel a clad temperature of
2200°F indicates that the critical power has been exceeded.

C. The rate of the zircaloy-steam reaction becomes significant at temperatures above
2200°F.

D. 2200°F is approximately 500°F below the fuel clad melting temperature.

ANSWER: C

Tie 5 2200°F 2 & AR R E R U1 9

A #E &2 PR R R 2200°F) b g Peig R s

B. ¥ BYptH b ¥ RS PF > EEIRAR2200FX L7 ¢ QBRRH F
C.BEARAM2200°FER&ELE-FAF RIRERT

D. 2200°F + vt 243k 2 g iR A& <500°F

g3 C
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#p o 293009
feadp 0 KL111[2.8/3.6]
B3t 0 B2292 (P2995)

Which one of the following describes the basis for the 2,200°F maximum fuel clad

temperature limit?

A. 2,200°F is approximately 500°F below the fuel clad melting temperature.

B. The rate of the zircaloy-steam reaction increases significantly above 2,200°F.

C. If fuel clad temperature reaches 2,200°F, the onset of transition boiling is
imminent.

D. The differential expansion between the fuel pellets and the fuel clad becomes
excessive above 2,200°F.

ANSWER: B

T 5 2200°F 2 e & VHRGE R IR R U en o 9

A. 2200°F ~ 6t 2k 2 g i 0 A 500°F

B. &~ *2200°F¢ #4246 &-FAF BFHEFH

C. #%H3E £ 8 & i 5]2200°F, B 5 fi /4 7 3-8 4o

D. i A+ »22200°FpF » WAl 4 1wt ¢ 38 4 R R A
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F 8+ 293009

Ao 57 0 K1.12 [2.9/3.5]

F 5.t B494

If the average planar linear heat generation rate limit is exceeded, what is the most
probable type of fuel clad failure during a design basis loss of cooling accident?
A. Cracking due to high stress

B. Embrittlement due to excessive oxidation

C. Cracking due to uneven heating and cooling of the clad

D. Gross failure due to exceeding 2200°F peak clad temperature

ANSWER: D

ERET G E =L R THEHF (APLHGR) '@ » B a3 A B L frkins T
Ffs o BT A F A PREANGEEEE?

A Tl F 4 A2 Ry
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#p o 293009
fean 4 0 K113 [3.1/3.6]
Bt B97

Operating a reactor within limits defined by the maximum average planar linear heat
generation rate (MAPLHGR) prevents...

A. exceeding 1% plastic strain in the cladding.

B. exceeding peak fuel temperature of 2200°F.

C. the onset of transition boiling in the upper core.

D. exceeding a peak clad temperature of 2200°F.

ANSWER: D

FRBER LSS THTG E-ER$F#F (MAPLHGR) 2T » 2 L 5|
A EE2¥ P4 R2ELY

B. U wHRE B A7 152200°F

C. s b 305 2 R L%k

D. = % £ 8 B 422200°F
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#p o 293009
fean 4 0 K113 [3.1/3.6]
B350 B896

Which of the following is indicated when the average planar linear heat generation
rate (APLHGR)-to-maximum APLHGR ratio is less than 1?

A. Linear heat generation rate (LHGR) limit has not been exceeded.

B. LHGR limit has been exceeded.

C. APLGHR limit has not been exceeded.

D. APLGHR limit has been exceeded.

ANSWER: C

LT L RS (APLHGR) & < T35T g5 8 =& R g £ 5 dnt b
Al KA P RRE R ?

A ¥ AREE & BRFHF(LHGR)" U iE

B. ® ¥&LELHGR &
. W AAZEAPLHGR*?
.2 EREAPLHGR
g% C
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B
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#p o 293009
fean 4 0 K113 [3.1/3.6]
B350 B1595

Which one of the following is indicated when the maximum average power ratio

(MAPRAT) is greater than 1.0?

A. The linear heat generation rate (LHGR) limit has not been exceeded.

B. The average planar linear heat generation rate (APLHGR) limit has not been
exceeded.

C. The LHGR limit has been exceeded.

D. The APLHGR limit has been exceeded.

ANSWER: D

% B4 T %L (MAPRAT) <310 R4 B sikim s e 9
A & xABE =K B3 # % (LHGR) " i

B. i 2406 LT 5 ¥ =& A% # % (APLHGR)
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#p o 293009
fean 4 0 K113 [3.1/3.6]
B350 B1795

Which one of the following is indicated when the maximum average power ratio
(MAPRAT) is less than 1.0?

A. The linear heat generation rate (LHGR) limit has been exceeded.

B. The average planar linear heat generation rate (APLHGR) limit has been exceeded.
C. The APLHGR limit has not been exceeded.

D. The LHGR limit has not been exceeded.

ANSWER: C

% Box T 3oz 300 (MAPRAT) [ 501 » (4 B #i ke s i 9
A © 54ziBE =K B3 # % (LHGR)" i

B. ¢ AR TIaT 5 B - £ B #% (APLHGR)

C. # %42 BAPLHGR* 2 &

D. # A4z#ELHGR'2 &

£%: C
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#p o 293009
fean 4 0 K113 [3.1/3.6]
B350 B2595

If a reactor is operating above its Maximum Average Planar Linear Heat Generation
Rate (MAPLHGR) prior to a loss of coolant accident, fuel pellet centerline
temperature may reach 4200°F and fuel cladding temperature may reach 2300°F
during the accident.

Which one of the following describes the likely clad rupture mechanism?

A. Excessive fuel pellet expansion

B. Excessive plastic strain in the clad

C. Excessive embrittlement of the clad

D. Excessive cadmium and iodine attack on the clad

ANSWER: C

FoF etk dAiman @l A3tk THTg E L REFRT
(MAPLHGR) » # % gpF » ¥kl 4 ¢ L8 B ¥ it 2 FI4200°F » &2 % 2 8 BT
E3|2300°F « T Al K gy it T A 2 AR AUH 2

’;L #i 1 Wk 3|~

EELRERE

EERIER

Gow aREEER

g% C

OO0 wm>» =
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F 8+ 293009

T 55 0 K1.14 [2.2/2.7]

B 5. B393

At high core exposures, the maximum average planar linear heat generation rate

(MAPLHGR) limit decreases with increasing core exposure. What is the reason for

this decrease?

A. Buildup of krypton and xenon gas reduces stress on cladding, thereby reducing
MAPLHGR limit.

B. Zirconium-steam chemical reaction in cladding becomes less reactive with
increased core age.

C. Fission product gases leak out of control rods, thereby reducing heat transfer
coefficient.

D. Fission product gases have a lower heat transfer coefficient than the helium fill

gas.

ANSWER: D

BB ps B (exposure) T o B4 5T g B =K R £ 5 (MAPLHGR)'UE € 4
FR S RE DR Sen T o QTR RFL P ?
A 24 i fansGEERS > Fa ' K7 MAPLHGR &
B. ¥ vd G4 EEPN E-F T 1“§F ff&z ERL:
C. /”\é\lg—*ff: P it mis o Flm M Bl ik

AR AY- FLEW | Eagr NS LRI B W g 3} 13; % B

¢%: D
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#p o 293009
feadp 0 KL1.15[2.6/3.1]
Bt B792

During a loss-of-coolant accident, which one of the following heat transfer
mechanisms provides the most core cooling when fuel elements are not in contact
with the coolant?

A. Radiation

B. Emission

C. Convection

D. Conduction

ANSWER: A

b ARG A F o o g A R E R LR T A e AR B4R R
B G el b gr ?

17 5
3 5
i
i
= Y

7

>

O ow

'
v

A.
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#p o 293009
SondF 0 K116 [2.4/2.8]
B350 B394 (P895)

Refer to the drawing of a fuel rod and coolant flow channel at the beginning of core
life (see figure below).

Given the following initial core parameters:

Reactor power = 100%

Teoolant= 500°F

Tuel centertine = 3000°F

Which one of the following would be the fuel centerline temperature if, over core life,
the total fuel-to-coolant thermal conductivity were doubled? (Assume reactor power is
constant.)

A. 1000°F

B. 1250°F

C. 1500°F

D. 1750°F

ANSWER: A

Sy g R e R E LR E2 Bl (RTR) o
R A e Rl

F s % =100%

Teoolant= 500°F

Truel centerline = 3000°F

BEBReF ST o BRIk ARG E GRS - B PR LR
#ET AR E 7 (BRF RGH FasEr % o)

A. 1000°F

B. 1250°F

C. 1500°F

D. 1750°F

g% D
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#p o 293009
fea i 0 K116 [2.4/2.8]
B350 B495 (P495)

Refer to the drawing of a fuel rod and coolant flow channel at the beginning of core
life (see figure below).

Given the following initial core parameters:

Reactor power = 100%

Teoolant= 500°F

Tuel centertine = 2500°F

What would the fuel centerline temperature be if, over core life, the total
fuel-to-coolant thermal conductivity were doubled? (Assume reactor power is
constant.)

A. 1250°F

B. 1300°F

C. 1400°F

D. 1500°F

ANSWER: D

Sy g R e R E LR E2 Bl (RTR) o
R A e Rl

F s % =100%

Teoolant= 500°F

Tuel centerline = 2500°F

BEBReF ST o BRIk ARG E GRS - B PR LR
#ET AR E 7 (BRF RGH FasEr % o)

A. 1250°F

B. 1300°F

C. 1400°F

D. 1500°F

g% D
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F 8+ 293009

Ao 57 0 K1.16 [2.4/2.8]

B 5.0 B1395 (P1894)

Which one of the following describes the fuel-to-coolant thermal conductivity at the
end of core life (EOL) as compared to the beginning of core life (BOL)?

A.
B. Smaller at EOL due to contamination of fill gas with fission product gases

C.

D. Larger at EOL due to greater temperature difference between fuel pellets and

Smaller at EOL due to fuel pellet densification
Larger at EOL due to reduction in gap between fuel pellets and clad

coolant

ANSWER: C

e G- (BOL) » dlpwd &2 (EOL) A4 frk2 £ 18 3%
% Hchoe ?

A.

B.
C.
D

N

GEOLBFRUL » M4 244 & it
tEOLm L » 73 ﬁ»—p WAk S R A 4
GEOLPE it » B3 W4l 4 8138 3 1 e B |
| GEOLFFRA » T35 4 00 frok [ i £
%% C,
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#p o 293009
foifE 0 KL1.16 [2.4/2.8]
B B1594 (P1594)

Refer to the drawing of a fuel rod and coolant flow channel at the beginning of core
life (see figure below).

Given the following initial core parameters:

Reactor power = 100%

Teoolant= 500°F

Tuel centertine = 2700°F

What would be the fuel centerline temperature at the end of core life if the total
fuel-to-coolant thermal conductivity doubled? (Assume reactor power is constant.)
A. 1100°F

B. 1350°F

C. 1600°F

D. 1850°F

ANSWER: C

Sy g R e R E LR E2 Bl (RTR) o
W™ 7 dop s S8

F Y ¥ 5 =100%

Teootant = 500°F

Tuel centerline = 2700°F

b d b AW RS Aok R R R e B B A
g 5}?’\?—?{ ? (BRF RBR»FadFEr %)

A. 1100°F

B. 1350°F

C. 1600°F

D. 1850°F

¢x: C
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F 8+ 293009

Ao 57 0 K1.16 [2.4/2.8]

B 5.0 B1697 (P3395)

Refer to the drawing of a fuel rod and coolant flow channel at the beginning of core
life (see figure below).

Given the following initial core parameters:

Reactor power = 50%

Teoolant= 550°F

Tuel centertine = 2750°F

What will the fuel centerline temperature be if, over core life, the total fuel-to-coolant
thermal conductivity doubles? (Assume reactor power is constant.)

A. 1100°F

B. 1375°F

C. 1525°F

D. 1650°F

ANSWER: D

R R R T ST £ AN L NE RS DI
JOgh T T R

F Y 5 =50%

Teootant = 550°F

Tuel centerline = 2750°F

GEEBURC D G o E RS ek B AR G B B Y 4R
g 5}?’\?—?{ ? (BRF RBR»FadFEr %)

A. 1100°F

B. 1375°F

C. 1525°F

D. 1650°F

¢%: D
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F 8+ 293009

Ao 57 0 K1.16 [2.4/2.8]

B 5.0 B1995 (P1994)

Refer to the drawing of a fuel rod and coolant flow channel (see figure below) at
beginning of core life.

Given the following initial core parameters:

Reactor power = 80%

Teoolant= 540°F

Tuel centertine = 2540°F

What would the fuel centerline temperature be if, over core life, the total
fuel-to-coolant thermal conductivity were doubled? (Assume reactor power is
constant.)

A. 1270°F

B. 1370°F

C. 1440°F

D. 1540°F

ANSWER: D

Sy g R e R E LR E2 Bl (RTR) o
W™ 7 dop s S8

F Y 5 =80%

Teootant = 540°F

Truel centerline = 2540°F

GBS D G o E RS ek s R AR G B B Y L E
g 5}?’\?—?{ ? (BRF RBR»FadFEr %)

A. 1270°F

B. 1370°F

C. 1440°F

D. 1540°F

¢%: D
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#p o 293009
SondF 0 K116 [2.4/2.8]
Bt B2192 (P2195)

Which one of the following describes the fuel-to-coolant thermal conductivity for a

fuel assembly at the beginning of core life (BOL) as compared to the end of core life

(EOL)?

A. Larger at BOL due to a higher fuel pellet density

B. Larger at BOL due to lower contamination of fuel rod fill gas with fission product
gases

C. Smaller at BOL due to a larger gap between the fuel pellets and clad

D. Smaller at BOL due to a smaller corrosion film on the surface of the fuel rods

ANSWER: C

WET oA b AY (EOL) » $- Sl 2t adhod bdo i (BOL) 42
frok 2 g B Giliche e 2

L BOLPF# ~ » F) 5 24l 4 &R

ABOLMfi % » FlaHEw f WAAA B A § 8T LR R
BOLRF#C] » F1 5 A4 3 % B oDl b

GBOLME ] > F1 4 2t 4 6 S 4 9]

§%: C

oo w>

>

oy
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#p o 293009
foifE 0 KL1.16 [2.4/2.8]
B B2394 (P2395)

Refer to the drawing of a fuel rod and coolant flow channel (see figure below) at
beginning of core life.

The reactor is shut down with the following parameter values:

Teoolant= 320°F

Tuel centertine = 780°F

What would the fuel centerline temperature be under these same conditions at the end
of core life if the total fuel-to-coolant thermal conductivity were doubled?

A. 550°F

B. 500°F

C. 450°F

D. 400°F

ANSWER: A

Ry DEVES RS S AT £ LEERY DI
POF R R E G T Rl

Teootant = 320°F

Truel centerline = 780°F

e d Ry FYOEEA R BAGRHGEI - B PlAP R EE T
PEERRR?

A. 550°F

B. 500°F

C. 450°F

D. 400°F

§F A

49



| |+———cLAD

FUEL PELLET

| | COOLANT
. FLOW

FUEL ROD AND COOLANT FLOW CHANNEL

50




#p o 293009
SondF 0 K116 [2.4/2.8]
B3t B2696 (P2296)

Refer to the drawing of a fuel rod and coolant flow channel at the beginning of a fuel
cycle (see figure below).

Given the following initial core parameters:

Reactor power = 60%

Teoolant= 560°F

Tuel centertine = 2500°F

Which one of the following will be the fuel centerline temperature at the end of the
fuel cycle if the total fuel-to-coolant thermal conductivity doubles? (Assume reactor
power is constant.)

A. 1080°F

B. 1250°F

C. 1530°F

D. 1810°F

ANSWER: C

R R R T ST SN L NE RS DI
JOE T A Rl

F Y 5 =60%

Teootant = 560°F

Tuel centerline = 2500°F

EAALE P R > B A ok 2 BA SR Gl e - B RIS LR R
LTl % 7 (BRRF o AR %)

A. 1080°F

B. 1250°F

C. 1530°F

D. 1810°F

¢x: C
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#p o 293009
SondF 0 K116 [2.4/2.8]
Bt 0 B2794 (N/A)

Given the following initial core parameters for a segment of a fuel rod:

Power density = 2 kW/ft

Teoolant= 540°F

Ttuel centertine = 1200°F

Reactor power is increased such that the following core parameters now exist for the
fuel rod segment:

Power density = 3 kW/ft

Teoolant= 540°F

Ttuel centerline = ?

Assuming void fraction surrounding the fuel rod segment does not change, what will
be the new stable Truel centerline?

A. 1380°F

B. 1530°F

C. 1670°F

D. 1820°F

ANSWER: B

RS RE E R R L T A A Rl
AEBA =2 KWt

Teootant = 540°F

Tuel centerline = 1200°F

F R FH 4 Fla RT 7005 S
X %R =3 KW/t

Teootant = 540°F

Ttuel centerline = ?

Bk 2B R Bl 224 57 % 0 PIATFE T el centerline 5 1@ ?
A. 1380°F

B. 1530°F

C. 1670°F

D. 1820°F

¢%: B
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#p o 293009
SondF 0 K116 [2.4/2.8]
B3t 0 B2896 (N/A)

Given the following initial core parameters for a segment of a fuel rod:

Power density = 2 kW/ft

Teoolant= 540°F

Tuel centertine = 1800°F

Reactor power is increased such that the following core parameters now exist for the
fuel rod segment:

Power density = 4 kW/ft

Teoolant= 540°F

Ttuel centerline = ?

Assuming void fraction surrounding the fuel rod segment does not change, what will
be the new stable Truel centerline?

A. 2520°F

B. 2780°F

C. 3060°F

D. 3600°F

ANSWER: C

RS RE E R R L T A A Rl
AEBA =2 KWt

Teootant = 540°F

Truel centerline = 1800°F

F R FH 4 Fla RT 7005 S
X BR =4 KW/t

Teootant = 540°F

Ttuel centerline = ?

Bk 2B R Bl 224 57 % 0 PIATFE T el centerline 5 1@ ?
A. 2520°F

B. 2780°F

C. 3060°F

D. 3600°F

g% C
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#p o 293009
SondF 0 K116 [2.4/2.8]
Bt B3193 (P3195)

Refer to the drawing of a fuel rod and coolant flow channel (see figure below).

The reactor is shut down at the beginning of a fuel cycle with the following average
parameter values:

Teoolant= 440°F

Tuel centertine = 780°F

If the total fuel-to-coolant thermal conductivity doubles over core life, what will the
fuel centerline temperature be with the same coolant temperature and reactor decay
heat conditions at the end of the fuel cycle?

A. 610°F

B. 580°F

C. 550°F

D. 520°F

ANSWER: A

\\\Xr

s s pro kRl 2 Bl (AT @) e
POF R A B X T A Sl
Teoolant = 440°F

Tuel centertine = 780°F

e EAAP AR LA REREF B R B DETNT o F RS ok 2
BAGEGE - BB P L ERLIP?
A. 610°F

B. 580°F

C. 550°F

D. 520°F

ER A

-
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#p o 293009
fea i 0 K116 [2.4/2.8]
B350 B3893

Refer to the drawing of a fuel rod and coolant flow channel (see figure below).
Given the following initial stable core parameters:

Reactor power = 50%

Teoolant= 550°F

Tuel centertine = 1,250°F

Assume that the total heat transfer coefficient and the reactor coolant temperature do
not change. What will the approximate stable fuel centerline temperature be if reactor
power is increased to 75%7?

A. 1,425°F

B. 1,600°F

C. 1,750°F

D. 1,875°F

ANSWER: B

1T Al e i T Sl
F g 5 =50%

Teootant = 550°F

Truel centertine = 1,250°F

B LA e B Rl R R A R o F R bRt SR 27506 RIGE R
e L RRGE R

A. 1,425°F

B. 1,600°F

C. 1,750°F

D. 1,875°F

% B
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#p o 293009
seadp 0 K117 [3.3/3.7)
3t Bl45

The fuel bundle power that will cause the onset of transition boiling at some point in
the fuel bundle is the...

A. technical specification limit.

B. critical power.

C. maximum fraction of limiting power density.

D. maximum power density.

ANSWER: B

ERER ey S 3 L S R €L
ERAF U
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#p o 293009
seidE 0 K117 [3.3/3.7]
B B1997 (P3587)

Which one of the following is most likely to result in fuel clad damage?
A. Operating at 110% of reactor vessel design pressure.

B. An inadvertent reactor scram from 100% power.

C. Operating with fuel bundle power greater than critical power.

D. Operating with saturated nucleate boiling occurring in a fuel bundle.
ANSWER: C

TR BT i R Y
A 6110%F Rp R4 T EE
B. 100%+ 5 F it & iR

C. P As FAERASFTER
D. et i g2 wfopr @™ @
2% C

>

o
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#p o 293009
fea 4 0 K118[3.2/3.7)
Bt B298

Which one of the following expressions describes the critical power ratio?
A. Critical power/actual bundle power

B. Actual bundle power/critical power

C. Average bundle power/critical power

D. Critical power/average bundle power

ANSWER: A

Tl g o R 7
A TRt IR R R 5
B. # U Ao F TR %
C. oy ko FITph o &
D. Teh = F/% sy ft d3t &
xR A
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#p o 293009
fea 4 0 K119 [2.8/3.6]
Bt B187

Which one of the following limits or conditions is avoided by maintaining the

minimum critical power ratio within specific limits?

A. 1% plastic strain on cladding

B. 99.9% of the fuel pins in the core not experiencing transition boiling during a
transient

C. Gross cladding failure due to lack of cooling

D. Fuel cladding cracking due to high stress

ANSWER: B

B TRh w0 AR AR TUEP T U T A SRR 4 7
A 19%EE % BB

B. 4 i FF99.996 % < Bl F € 5 4 LA E

C. Fla# L4 4PHT%§'I’<W;E;E 1 _E_;}Fﬁg:

D. M5 & st $ramER A

% B.

>

oy
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#p o 293009
fea 4 0 K119 [2.8/3.6]
B350 B597

Which one of the following adverse conditions is avoided primarily by maintaining
the minimum critical power ratio within specified values (limits)?

A. Excessive plastic strain on cladding

B. Excessive cladding creep

C. Excessive decay heat in the fuel

D. Excessive cladding temperatures

ANSWER: D

THEER AR B LA R MTRER O G AR R TER A A L ?
HE DY RRE

# & % (creep)iB +

WOR % %A <

HEERER

% ¢ D.

7

oo w>

'
v
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#p o 293009
fea 4 0 K119 [2.8/3.6]
Bt 0 B694

The purpose of maintaining the critical power ratio greater than 1.0 is to...

A. prevent fuel clad cracking during analyzed accident conditions.

B. avoid the onset of transition boiling during expected operating transients.

C. limit peak cladding temperatures to less than 2200°F during analyzed accident
conditions.

D. prevent melting at the fuel pellet centerline during expected operating transients.

ANSWER: B

MIFTRA 4 3 230 1.0e0p i

1 G 7 ER Y G R

B LT B 2 R
AE A TR KRR R A > 2200°F
T B TEY B AL A g
% B.

7

oo w>

'
v
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#p o 293009
fea 4 0 K119 [2.8/3.6]
Bt B798

Which thermal limit is maintained to ensure the core does not experience transition
boiling?

A. Minimum critical power ratio

B. Maximum average planar linear heat generation ratio (APLHGR)

C. Maximum fraction of limiting power density

D. APLHGR-to-maximum APLHGR ratio

ANSWER: A

BEFTIHRARVELL TR RE L REAET
A. B TRl S0

B. &% T35T g ¥ =& B3 # 5 (ALPHGR)
C.BHFRAEZ B+ AF

D. ALPHGR# # + ALPHGRz * i&

Ex A
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#p o 293009
fea 4 0 K119 [2.8/3.6]
35 B2796

If a reactor is operating with the minimum critical power ratio (MCPR) at its transient

limit (safety limit), which one of the following is indicated?

A. None of the fuel rods are experiencing critical heat flux.

B. A small fraction of the fuel rods may be experiencing critical heat flux.

C. All radioactive fission products are being contained within the reactor fuel.

D. All radioactive fission products are being contained within either the reactor fuel
or the reactor vessel.

ANSWER: B

1me ‘7‘\

M 18 B b TR 7 50 (MCPR) s 2 P2 i (safety limit) » R ™ 7
‘?

EU%fﬁ TRl B R
Foole e M%%Lﬁ*ﬁ%%
A AR A W AP 23N H AR Y R

G ARSI WA 2 Wfﬁ hF g PR 2R et P
¢%: B

\F‘b

\

.UO.UUPT%*TH
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#p o 293009
fean 4 0 K1.20 [3.1/3.6]
3. B1196

Bundle critical power ratio must be maintained 1.0 to prevent fuel damage
caused by a rapid increase in the temperature of the
A. greater than; fuel pellets

B. less than; fuel pellets

C. greater than; fuel clad

D. less than; fuel clad

ANSWER: C

WA TRR S e R A A 10RT 0 TR F R BB
B be o R AV

Al K gl g

RO <3 1

C. < wifgs

D. /] % g 2

‘% C.

N
v
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#p o 293009
fean i 0 K1.23[2.8/3.2]
Bt B96

Which one of the following parameter changes will cause an increase in the critical
power of a fuel bundle?

A. The subcooling of the coolant entering the bundle decreases.

B. The local peaking factor increases.

C. The coolant flow through the bundle increases.

D. The axial power peak shifts from the bottom to the top of the bundle.
ANSWER: C

AN}
\\\Xr

[P S it & RV L2 TRt 7 4 ?
LA S S AP I ST S WL

)%,%Ki:{ié fﬂ:)-i\'gﬁ

kA AP 1 & -

fhre 74500 RPN R R IR A T TR PR
g% C

OO0 > A
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#p o 293009
fean i 0 K1.23[2.8/3.2]
F3L 0 B2498

A plant is operating at 90% power at the end of core life when reactor recirculation
flow rate suddenly decreases by 10%. Assuming the reactor does not scram
immediately, critical power will initially and reactor power will initially

A. increase; increase
B. increase; decrease
C. decrease; increase
D. decrease; decrease
ANSWER: D

- RARCTR S E b R B PED 190067 F B 2 PR R R RTRTE R 4 1410
06 - B F BRT A TEG S MTRAS F b g R EE R b

#-€ o
A, iAo 5 H A
B. #f4c; F
C. & 5 3 4o
D. " ;"<
g% D
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#p o 293009
sea i 0 K1.24[2.7/3.2)
B350 B995

During normal power operation a reactor pressure increase causes critical power to
because the latent heat of vaporization
A. increase; decreases
B. decrease; decreases
C. increase; increases
D. decrease; increases

ANSWER: B

B F S FEERE R R B RERTRR BRI B
A. fgf%n ; /ﬁ\‘J

B. B R

C. i‘ﬁ“\t ;i"g'ﬁ

D. -] ;i‘g‘%

%! B.
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#p o 293009
sea i 0 K1.24[2.7/3.2)
B35 B1297

A plant is operating at 100% load when a turbine trip occurs with no bypass valve
actuation. Assuming the reactor does not scram immediately, critical power ratio will
initially...

A. increase due to an increased latent heat of vaporization.

B. decrease due to a decreased latent heat of vaporization.

C. increase due to an increased reactor power.

D. decrease due to a decreased reactor power.

ANSWER: B

PEATPHO A B M TR E R A100% f o B F BRI A
2 W& B RITRA A g AL g

C B A 0 TG OA TV BRE 4

Rl Bk R )

LBt IR R R

ol B F e R

- % 1 B.

7
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N
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#p o 293009
sea i 0 K1.24[2.7/3.2)
B35 B2398

A plant is operating at 90% power at the end of core life when the turbine control

system opens the turbine control valves an additional 5 percent. Assuming the reactor

does not scram immediately, critical power ratio will initially due to a(n)
latent heat of vaporization.

A. increase; increased

B. increase; decreased

C. decrease; increased

D. decrease; decreased

ANSWER: A

- e F AW DT Rk EET0000 7 F O BT ]k SRR R S B

E2b9% o B F T A T E R QIfRA # St A Rg o FILA I ER
A 3o o H 4

B. 34 5 )

C. B 5 HA

D. &l 5 b

Ex A
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#p o 293009
SondF 0 K124 [2.7/3.2]
st 0 B2998 (N/A)

A plant is operating at 90% power at the end of core life when a signal error causes
the turbine control system to throttle the turbine control valves 5 percent in the closed
direction. Assuming the turbine control valves stabilize in their new position and the
reactor does not scram, the critical power ratio will initially...

A. increase because reactor power initially increases.

B. decrease because reactor power initially decreases.

C. increase because the reactor coolant latent heat of vaporization initially increases.
D. decrease because the reactor coolant latent heat of vaporization initially decreases.
ANSWER: D

- E R T R F 009 F s R - LA R RT] k
MBI R B P 2 e 00500 o B A BITTIR B LAATHE - 2 F B
I RER - PITRE P I AR

A Hite o F15F R S B H

B. B > FliF B A4 )

C. H4v o Fla F g4 4r-Riv i Beg b= 3 4o

D. -] Fl5 F gt Frokid iV B A )

$%: D
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#p o 293009
feandp 0 K1.26 [2.6/3.1]
B3t B897

For a reactor operating at 100% power, which one of the following combinations of
axial power distribution and recirculation system flow rate will result in the smallest
critical power ratio in the limiting fuel bundle?

AXIAL POWER RECIRCULATION

DISTRIBUTION SYSTEM FLOW RATE

A. Top-peaked Low

B. Top-peaked High

C. Bottom-peaked Low

D. Bottom-peaked High

ANSWER: A

£ B 2100967 %2 F el 0 TR ke 7 5 A G2 TR SRR
B g R REE R LAl TR R gt 2
pho 4 F A G R PER SR

A
A. TR IR (6
B. "En i %
C. AR 4% (6
D. ARK 4% %
¥ A
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#p o 293009
feandp 0 K1.26 [2.6/3.1]
B35 B1396

How is critical power affected when the axial power distribution in a fuel bundle
shifts from bottom-peaked to top-peaked?

A. Critical power increases to a new, higher value.

B. Critical power increases temporarily, then returns to its initial value.

C. Critical power decreases to a new, lower value.

D. Critical power decreases temporarily, then returns to its initial value.
ANSWER: C

F?

A TR A S T - ATORE B

B. feft # F Ayt » R0 w R H Rk i
C. Tofkt # % M I - 3T M@

D. fofh # H W% > Hiswi i R kit
gx: C
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#p o 293009
sea i 0 K127 [2.7/3.3]
Bt B795

For what operational condition does the flow biasing correction factor (Kr) adjust the
minimum critical power ratio?

A. Operation at less than rated steam flow

B. Operation at greater than rated steam flow

C. Operation at less than rated core flow

D. Operation at greater than rated core flow

ANSWER: C

MR RAGD TR AP BERERT 0 AR TRA S S 2
A EEL R FTAER

B. @t AR

C. @b | iepuitdm

D. E 4 & o W in B ¥

¥ & 1 C.
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#p o 293009
SondF 0 K1.29 [2.4/2.7]
B B996

The fuel thermal time constant describes the amount of time required for...

A. the fuel to change its rate of heat generation by 63%.

B. the fuel centerline temperature to undergo 63% of its total change resulting from a
given power change.

C. the fuel cladding temperature to undergo 63% of its total change resulting from a
given change in fuel temperature.

D. reactor power to undergo 63% of its total change resulting from a given reactivity
insertion.

ANSWER: C

el pr B F #ic(thermal time constant)$s it m f& 18 * #7% 2 pr i 9

Al bR O 5 63%

B. e LR RTFIH FRb A 2 g FIH R 263%

C. #HEZERFIVHERRS A AR L7HRYL263%
D. F e & FIF et » 5 2 1
2% C.

7
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#p o 293009
SondF 0 K1.29 [2.4/2.7]
B3t B2496

The fuel thermal time constant specifies the amount of time required for...

A. afuel bundle to achieve equilibrium temperature following a power change.

B. a fuel pellet to achieve equilibrium temperature following a power change.

C. the fuel centerline temperature to undergo most of its total change following a
power change.

D. the fuel cladding temperature to undergo most of its total change following a
power change.

ANSWER: D

skl A fic(thermal time constant)#.s’ R »rF LR ?
A PR AR FRLEEN TR
B. “tli fx %IL BE DT R R
C. “flv LB B Art F 1 (5 0L A ch 1
D. #HERER s 581 B EF AL NP
$%: D.
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#p o 293009
feandp 0 K130 [2.3/2.7)
B350 B1596

A step increase in reactor power results in a fuel cladding surface temperature
increase from 550°F to 580°F at steady-state conditions. The fuel thermal time
constant is 6 seconds.Which one of the following is the approximate fuel cladding
surface temperature 6 seconds after the power change?

A.571°F

B. 569°F

C. 565°F

D. 561°F

ANSWER: B

BER R o YRl pF ¥ #ic(thermal time constant) % 64) T 7| @ ;ﬂk w T HRI6
Fiie B HER D NER D

A.571°F

B. 569°F

C. 565°F

D. 561°F

g% B
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#p o 293009
feandp 0 K130 [2.3/2.7)
B350 B2095

A step increase in reactor power results in a fuel cladding surface temperature
increase from 560°F to 590°F. The fuel thermal time constant is 6 seconds.

Which one of the following is the approximate fuel cladding surface temperature 6
seconds after the power change?

A.579°F

B. 575°F

C.570°F

D. 567°F

ANSWER: A

BER R o YRl pF ¥ #ic(thermal time constant) % 64) T 7| @ ;ﬂk w T HRI6
Fite RSO NER?

A. 579°F

B. 575°F

C.570°F

D. 567°F

Ex A
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#p o 293009
feandp 0 K130 [2.3/2.7)
3L B2193

A step increase in reactor power results in a fuel rod surface temperature increase
from 555°F to 585°F at steady state conditions. The fuel thermal time constant is 6
seconds. Which one of the following is the approximate fuel rod surface temperature
6 seconds after the power change?

A. 574°F

B. 570°F

C.567°F

D. 563°F

ANSWER: A

FORh o 5 % b (step) 3 4¢ F 5 AL 4 5 i B € 555°FH 4r T 585°F(He 14 tfk i
BB o Al pE R ¥ #ic(thermal time constant) 5 64) o T 7| @ —*‘Ff Phw FR6H
o A e s YRR ?

A. 574°F

B. 570°F

C. 567°F

D. 563°F

Ex A
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#p o 293009
feandp 0 K130 [2.3/2.7)
B35t B2297

A step increase in reactor power will result in a fuel rod surface temperature increase
from 570°F to 590°F at steady state conditions. The fuel thermal time constant is 6
seconds. Which one of the following is the approximate fuel rod surface temperature
6 seconds after the power change?

A. 574°F

B.577°F

C. 580°F

D. 583°F

ANSWER: D

FORh o 5 % b (step) i 4 5 AL 4 5 08 B K 570°FH 4r T 590°F (B 14 4 i
BB o Al pE R ¥ #ic(thermal time constant) 5 64) o T 7| @ —*‘Ff Phw FR6H
o A e s YRR ?

A. 574°F

B.577°F

C. 580°F

D. 583°F

g% D
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#p o 293009
fean 4 0 K1.31[3.0/3.4]
B350 B396 (P394)

The pellet-to-clad gap in fuel rod construction is designed to...
A. decrease fuel pellet densification and elongation.
B. reduce fission product gas pressure buildup.

C. increase heat transfer.

D. reduce internal clad strain.

ANSWER: D

. R ]
D. "% MEE P VL%
k/% : D.

>

oy
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#p o 293009
seandp 0 K1.32[2.9/3.3]
Bt i B99

Why does the threshold power for pellet-clad interaction decrease as fuel burnup

increases?

A. The fuel pellet thermal conductivity is reduced significantly by irradiation.

B. The buildup of certain fission product gases causes chemical embrittlement of the
cladding.

C. Fuel pellet densification causes the center of the pellet to expand against the
cladding as the pellet length shrinks.

D. Zirconium hydriding increases significantly as the zirconium oxide layer builds up
on the clad.

ANSWER: B

¥R e DL 3R 2 2 T 1Er e (threshold)# 4 ] 9
A R4 il BTG S A S TR
B. o HALF WA 5 $IGEE F Rl

C. #of4 Bt %t £ R jipm > BRI P RS mff PR
D. #4F Mgl s ERed TR
¢%: B
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#p o 293009
seandp 0 K1.32[2.9/3.3]
Bt B497

The presence of embrittling isotopes is one of the initiating factors of pellet-clad
interaction. Which one of the following describes the primary source of the
embrittling isotopes?

A. Created during fission of the reactor fuel

B. Introduced during the fuel manufacturing process

C. Migrate from reactor coolant through cladding

D. Produced as corrosion products inside fuel rod

ANSWER: A

U 1t I =% (embrittling isotopes)e7s 7 Wl —3E R 2 3 1F* a5l FlE 2
- o TR E ARk R KR

A BF bR M A4

B. f¥bl 2 AiEAEr 44

C. F RAAF kT BEEM %

D. Z%E#BpN IV 4P

Fx A

>

o
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#p o 293009
seandp 0 K1.32[2.9/3.3]
B35t B2195

Which one of the following is most likely to result in fuel failure due to pellet-clad
interaction?

A. Increasing reactor power from 20% to 50% near the beginning of a fuel cycle
B. Increasing reactor power from 20% to 50% near the end of a fuel cycle

C. Increasing reactor power from 70% to 100% near the beginning of a fuel cycle
D. Increasing reactor power from 70% to 100% near the end of a fuel cycle
ANSWER: D

T BT A TR —E R T T A BT 2
A GRS A B 0 #F h# 5 2096 5 4r 1 509
B. GRITAREH A o BF Rtk 520965 e 3 50%
C. Af2if W HED A8 BF B Z K709 4 + 2 100%
D. BiRif % p i A o %k Bl Z AT096H 4 2 100%
£%: D
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#p o 293009
SondF 0 K1.33[2.4/2.8]
B B796

Select the purpose of the gap between the fuel pellet and the clad.

A. Prevent contact between the fuel pellets and the clad

B. Increase heat transfer from the fuel pellet to the clad

C. Accommodate differential expansion between the fuel pellets and the clad

D. Reduce diffusion of fission product gases through the clad and into the reactor
coolant system

ANSWER: C

el B B PP h L R

A Frak By B 2 Y

B. M4l T ETHE

C. Rl BEERZ bR F

D. M A HNAYF WTEELEE ™ F R AAr-R L Suandfagie
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#p o 293009
feandp 0 K1.33[2.4/2.8]
Fi 350 B1696

What is the primary purpose of the gap between a fuel pellet and the surrounding
cladding?

A. To allow insertion of fuel pellets into the fuel rods.

B. To provide a collection volume for fission product gases.

C. To maintain the design fuel thermal conductivity throughout the fuel cycle.

D. To accommaodate different expansion rates of the fuel pellets and cladding.
ANSWER: D

P BEE BT LR P 3 9

A, FE R B PR

B. A HAYF Mk

C. Gff B ypa ¢ BRER R A B E Gk
D. &7 AKEWHL BEE T I 8 S

5% D.
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#p o 293009
seadE 0 K1.34[2.3/2.6]
Bt B797

Select the cause for the reduction in the size of the gap between the fuel pellet and the
clad over core life.

A. Contraction of the clad due to zirconium hydriding

B. Expansion of the fuel pellets due to fission product buildup

C. Contraction of the clad due to fuel rod internal vacuum

D. Expansion of the fuel pellets due to densification

ANSWER: B

e d Ay O RPELBEEERFORRB R FE R D
A TG i TR Ak R g

B. Fli A AP kAT ER DAL IR

C. Fl5 2P 30 E 2 AT R AL 2 Tl

D. F]5 & it ARk et 4 Ik

g% B
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#p o 293009
Sea 4 0 K1.35[2.2/2.6]
B3t 0 B397

Studies of nuclear fuel rod damage revealed that two essential criteria for pellet-clad
interaction fuel damage are cladding stress and a chemical embrittling fission product
interaction between two chemical agents and the zircalloy cladding.

What are the two (2) chemical agents?

A. lodine and cadmium

B. Cadmium and bromine

C. Bromine and ruthenium

D. Ruthenium and iodine

ANSWER: A

PRREBREE TR L —ER T F ARG AR ER - 5
HERA A NEPTEELEEETTCERLLHALDIITITY o b5
CERELR?

A 7B

B. 4k

C. A&4

1813

w.%: A.

O

>
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#p o 293009
fean 4 0 K140 [2.8/3.3]
Bt 0 B696

Gross cladding failure is precluded during a design basis loss of coolant accident by
operation below the limit for...

A. total peaking factor.

B. linear heat generation rate.

C. operating critical power ratio.

D. average planar linear heat generation rate.

ANSWER: D

GSANGE AR VRCRUE - S0 S EA

o

AR RELIORAA T &Y T D B
Y

A % F S

B. ¥ i~ £ & %% % (LHGR)

C. s o 5 v

D. To H =&k g TagsF (APLHGR)
g% D
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#p o 293009
fean 4 0 K140 [2.8/3.3]
B35 B1497

Gross fuel cladding failure during a design basis loss of coolant accident is prevented
by adhering to the...

A. linear heat generation rate limit.

B. maximum average planar linear heat generation rate limit.

C. minimum critical power ratio limit.

D. preconditioning interim operating management recommendations.

ANSWER: B

B ARS ok e o TR BT R T ROREEE s BT
A H =& B## 5 (LHGR)' L4 &

B. 5 i ik &Ti5% RS (APLHGR) "l E

C. B | i F 1t 23| g

D. AT

$%: B,

7
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#p o 293009
seadp 0 KL1.41[2.8/3.3]
Bt i B697

During a rapid increase in core flow, the most limiting thermal limit is...
A. total peaking factor.

B. critical power ratio.

C. average planar linear heat generation rate.

D. linear heat generation rate.

ANSWER: B
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#p o 293009
seadp 0 KL1.41[2.8/3.3]
B350 B1098

A plant is operating at 60% reactor power. Which one of the following will result in
the highest critical power ratio? (Assume neutron flux distribution does not change.)
A. 25% power increase using only recirculation flow

B. 25% power increase using only control rods

C. 25% power decrease using only recirculation flow

D. 25% power decrease using only control rods

ANSWER: D

&
L E g o)
A F TR R R H 425967
B. 5@ % Il e25% ¥
C. mie ™ it 25% %
D. mig* it > 25%# ¥
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#p o 293009
seadp 0 KL1.41[2.8/3.3]
B35 B1598

A plant is operating at 60% reactor power. Which one of the following will result in
the lowest critical power ratio? (Assume core neutron flux distribution does not
change.)

A. 25% power increase using only control rods

B. 25% power decrease using only control rods

C. 25% power increase using only recirculation flow

D. 25% power decrease using only recirculation flow

ANSWER: A

- TRCER B609%7 F o T e K R E K aqeR # 0t 2 (BRpe Y Fil
g

2

A R R I HE A 425005 &

B. g * f;lteir 0 25%0 % F

C. R ™ L join 425065 5
D. 7 e £ Ui E 2596 %
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#p o 293009
seadp 0 K1.42[2.8/3.3]
B3t B498

With a reactor at 100% power, reactor pressure suddenly increases, causing a decrease
in the latent heat of vaporization. Which one of the following is the limiting thermal
limit for these conditions?

A. Linear heat generation rate

B. Average planar linear heat generation rate

C. Critical power ratio

D Preconditioning interim operating management recommendations

ANSWER: C

- F Bp 100967 F T iE@E 0 F BB A RARK e > ERTMVERR] o T A
P R E R U T 7

A. H £ K& # 5 (LHGR)

B. To i~k g ITagFsF (APLHGR)

C. f&fh = 5

D. #flapa &

Fx: C
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#p o 293009
fean i 0 K1.43[2.9/3.4]
B3t B698

If cold water is suddenly injected into the reactor vessel while operating at 50% power,
critical power will and bundle power will

A. increase; increase

B. decrease; increase

C. increase; decrease

D. decrease; decrease

ANSWER: A

Fib KR AL S G50065 F 4 K R H  TRA S FRE o n
A, iAo 5 H A

B. - Hite

C. 3+ 5]

D. /ﬁ“’]‘ ; /F |
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#p o 293009
fean i 0 K1.43[2.9/3.4]
B35 B1298

If reactor feedwater temperature suddenly decreases by 10°F during operation at 75%
power, critical power will and bundle power will
(Assume the reactor does not scram.)

A. increase; increase

B. decrease; increase
C. increase; decrease
D. decrease; decrease
ANSWER: A

B AT P F R RERRARERIOCF A s S RE 0@
WA R o (BRF ERIAER-)

A. Hibe o B 4o

B. ] 5 B4

C. ¥+ )

D. #- 5w

Ex A
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#p o 293009
fean i 0 K1.43[2.9/3.4]
B35 B1498

The most limiting thermal limit for a loss of feedwater heating transient is...
A. average planar linear heat generation rate.

B. linear heat generation rate.

C. critical power ratio.

D. core thermal power.

ANSWER:C

$r e & AR A BT 0 B B R T S
A Ta ¥ &R THgas (APLHGR)

B. ¥ i~ £ &% # % (LHGR)

C. okt

D. %o s 5

%0 C.
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#p o 293009
fean i 0 K1.43[2.9/3.4]
B350 B2298

If reactor feedwater temperature suddenly increases by 10°F during operation at 75%
power, critical power will and bundle power will
(Assume the reactor does not scram.)

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: D

BB ATE00H TP F BV AKIE R RAKICF A S SR o @
WAL F g o (ERF BRI AEE )

A. B e 3 4

B. 34 5 )

C. B 5 HA

D. -l 5 )

g% D.
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Rl E/3E%E : 293009/1 (2016 #7i)
KIRESE © K1.04 (2.2/2.6)
FFo% © B444T

A reactor is operating at its licensed thermal limit of 2,200 MW. The linear heat
generation rate (LHGR) limit is 13.0 kW/ft.
Given:
® The reactor core contains 560 fuel bundles.
® Each bundle contains 62 fuel rods, each with an active length of 12.5 feet
® The highest total peaking factors are at the following core locations:
Location A: 2.9
Location B: 2.7
Location C: 2.5
Location D: 2.3
Which one of the following describes the operating condition of the core relative to
the LHGR limit?
A. All locations in the core are operating below the LHGR limit.
B. Only location A has exceeded the LHGR limit while the remainder of the core is
operating below the limit.
C. Locations A and B have exceeded the LHGR limit while the remainder of the core
is operating below the limit.
D. Locations A, B, and C have exceeded the LHGR limit while the remainder of the
core is operating below the limit.
ANSWER: C.

— 7 JfE SR AT S IR AR (E 2,200 MWA] o Eo45 2R 4= % (LHGR) [RAE &
13.0kW/ft - 241 :
o 7 JTE 2RI LB 2 5604 AR R
o L HUIRRME & 625 AR » I ARHE A RS 12.5 feet
o I NHEZRIERZRAT NIE LMIE -
ArEA: 2.9
fr'E&EB: 2.7
firEC 25
firgD 2.3
THIMer & R OE O S AR TR B A R SR 2 A R 2
AJE LT A (L BB A BVE A R R E 2 N
B. LB BEAR B EE £ R RE - HEE O B EEERE AN
CAUBEARIBA B4R M 20 A R R E - T M B9 EEERE 2N
DAIEA - BRICH B4 B EARIRE - HERE I B EEEREZA

K C
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FLE SR © 293009/2 (2016 i)
KIRESE © K1.04 (2.2/2.6)
J75f% © B4948

A BWR core consists of 30,000 fuel rods; each fuel rod has an active length of 12
feet. The core is producing 1,350 MW of thermal power. If the total peaking factor for
a node is 1.6, what is the maximum local linear power density being produced in the
node?

A. 4.0 KW/t

B. 6.0 KW/ft

C. 8.0 kW/ft

D. 10.0 kW/ft

ANSWER: B.

— K FE R L 2530, 000 SIS (5 ST BREHHAE BRI L2 et « M08
41, 350MW = LA SRR B3 1.6 » FISZ A A A S g ol
SRARERE S D 2

A. 4.0 kW/ft

B. 6.0 KW/ft

C. 8.0 KW/t

D. 10.0 kw/ft
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FLE SR © 293009/3 (2016 i)
KIRESE © K1.04 (2.2/2.6)
JF5f% © B5247

A reactor is operating at 3,400 MW thermal power. The linear heat generation rate
(LHGR) limit is 14.7 kW/ft.
Given:
® The reactor core contains 640 fuel bundles.
® Each bundle contains 62 fuel rods, each with an active length of 12.5 feet
® The highest total peaking factors are at the following core locations:
Location A: 2.4
Location B: 2.3
Location C: 2.2
Location D: 2.1
Which one of the following describes the operating conditions in the core relative to
the LHGR limit?
A. All locations in the core are operating below the LHGR limit.
B. Location A has exceeded the LHGR limit while the remainder of the core is
operating below the limit.
C. Locations A and B have exceeded the LHGR limit while the remainder of the core
is operating below the limit.
D. Locations A, B, and C have exceeded the LHGR limit while the remainder of the
core is operating below the limit.
ANSWER: D.

— [ FEES AT 3,400MWt » 4 M2 & RRE(LHGR) & 14.7kW/ft o« B4 -
o S FEES I [ VB 2 6404 AR R
o AR & 625 R - A RHE A RS 12 5feet
o i NHHZRIE AT IR OMIIE -
IEA: 24
fIEB : 2.3
firEC : 2.2
firED : 2.1
THIMer & R OE O S R MR B A R SR 2 A R 2
AJE LT A (L BB A BVE A R R E 2 N
B. LB BEAR B EE £ R RE - HEE O B EEERE AN
CAUBEARIBE B4R M 2 A R RE - T M B9 EEERE 2N
DAIEA - BRICH B4 B EARIRE - HEE OB EEEREZA
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103



Rl E/3E%E : 293009/4 (2016 #75)
MIBEE © k1.04 (2.2/2.6)
FF9E © B6247(P6249)

A reactor is operating at steady-state conditions in the power range with the following
average temperatures in a core plane:
Tcoolant = 550°F
Tfuel centerline = 1,680°F
Assume that the fuel rod heat transfer coefficients and reactor coolant temperatures
are equal throughout the core plane. If the maximum total peaking factor in the core
plane is 2.1, what is the maximum fuel centerline temperature in the core plane?
A. 2,923°F
B. 3,528°F
C. 4,078°F
D. 4,683°F
ANSWER: A.

— KSR B LRI B A N O P PR
W LR AR = 550°F
PRRHE LGOS =1,680°F
(B A B R BN S s 2 A/ KO m FEAE B (N - P i I AH E] - BeE i C-P
ZE KA N R 52,1 > RN OIS AR L SR S 2 /D 2
A.2,923°F
B.3,528°F
C.4,078°F
D.4,683°F
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FLE 5T © 293009/5 (2016 i)
HIREHE © k1.24 (2.7/3.2)
755 © B4749

A nuclear power plant is operating at 90 percent power at the end of core life when a
signal error causes the turbine control system to open the turbine control valves an
additional 5 percent. Assuming the reactor does not scram, the critical power ratio
will initially...

A. increase, because reactor power initially increases.

B. decrease, because reactor power initially decreases.

C. increase, because the reactor coolant latent heat of vaporization initially increases.
D. decrease, because the reactor coolant latent heat of vaporization initially decreases.
ANSWER: C.

FXRE BRI U S e AR AR 00% R - B — S (S R B 2 e R R A5
HMETINS% - RAN EESIR T - ARG Z BT REERE - 7

ASETN - [N Ry S MRS PR AGE T

B.JRV > N R S E S THRAAGE kD

C.HIN - RS ERs 2 Al /K283 T BT aa & v il

D.JsV > IR R S i ds = Bll/K 7R 88 VB e/ b

oS .
l/_}:l\/\ ° C

v

105



FHE SR © 293009/6 (2016 i)
MIBESE - k1.34 (2.3/2.6)
9% © B6449(P6449)

Consider a new fuel rod operating at a constant power level for several weeks. During
this period, fuel pellet densification in the fuel rod causes the heat transfer rate from
the fuel pellets to the cladding to ; this change causes the average fuel
temperature in the fuel rod to

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.

B — SRR A — B E TR0 o I HAR AR YRR LA
(densification){EFH » EEEPARIA EREEMNEMERE o oSS [FEE
PR SRR B o

ACED 5 sETD

Bk D 5 R

C.340 ;B

D30+ kb

Rz .
EE: A
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Rl E/3E%E : 293009/7 (2016 #75)
KIRESE © k1.34 (2.3/2.6)
FFo% @ B7630

If fuel pellet densification occurs in a fuel rod producing a constant power output, the
average linear heat generation rate in the fuel rod will because pellet
densification causes fuel pellets to

A. decrease; swell

B. decrease; shrink

C. increase; swell

D. increase; shrink

ANSWER: D.

{Bean— & oo L R s AR AR 2 B (densification) (E A - RITEARHZE 2
SPIREREARRG o INRPARIAUEEIER - STHEESRIAL -
AR AR

B.Ja/D 5 U

C.y&n + fhk

D.1&h0 - Uik
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