#£8 193008

a5 - K1.01 [2.8/3.0]

BE.: P986

Which one of the following is an example of radiative heat transfer?

A. Heat transfer from the fuel cladding to the reactor coolant during stable film boiling
B. Heat transfer from the center to the edge of a fuel pellet at end of core life

C. Heat transfer from the reactor coolant to the feedwater in a steam generator

D. Heat transfer from the fuel cladding to the reactor coolant via subcooled nucleate boiling

ANSWER: A.
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#£8 193008

a5 - K1.01 [2.8/3.0]

B 5.1 P1186 (B1986)

Refer to the drawing of a pool boiling curve (see figure below).

Identify the region of the curve where the most efficient form of heat transfer exists.
A. Regionl

B. Region II

C. Region III

D. Region IV

ANSWER: B.
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P 193008
feii 47 0 K101 [2.8/3.0]
B . P1286 (B2088)

Refer to the drawing of a pool boiling curve (see figure below).

Which region of the curve contains the operating point at which the hottest locations of the
nuclear reactor operate to transfer heat from the cladding to the coolant at 100% power?

A. Regionl

B. Region II
C. Region III
D. Region IV

ANSWER: B.
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P 193008
fei 47 K1.02 [2.8/3.0]
BE P85

Why does nucleate boiling improve heat transfer in a nuclear reactor core?

A. The formation of steam bubbles at nucleation sites on the fuel clad allows more heat to be
transferred by conduction.

B. The formation of steam bubbles at nucleation sites on the fuel clad promotes local
radiative heat transfer and allows more heat to be transferred by convection.

C. Heat is removed from the fuel rod as both sensible heat and latent heat of condensation,
and the heat is transferred directly to the coolant by radiative heat transfer.

D. Heat is removed from the fuel rod as both sensible heat and latent heat of vaporization,
and the motion of the steam bubbles causes rapid mixing of the coolant.

ANSWER: D.
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P 193008
fei 47 K1.02 [2.8/3.0]
BE.: P886

Convection heat transfer improves when nucleate boiling begins on the surface of a fuel rod
because:

A. steam bubble formation decreases coolant flow along the fuel rod.
B. steam bubble formation increases coolant flow along the fuel rod.
C. asteam blanket begins to form along the surface of the fuel rod.

D. the motion of the steam bubbles causes rapid mixing of the coolant.

ANSWER: D.
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P 193008
fei 47 K1.02 [2.8/3.0]
BEL: P1086 (B2784)

How does the convective heat transfer coefficient vary from the bottom to the top of a fuel rod
if subcooled reactor coolant enters the coolant channel and exits as superheated steam?

A. Increases continuously
B. Increases, then decreases
C. Decreases continuously
D. Decreases, then increases

ANSWER: B.

Yok A K B AR 4 ek i 0 T A 7T (superheated steam) 3R o B PR
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#£8 193008

g 5 - K1.02 [2.8/3.0]

FE.:  P1187

Nucleate boiling affects heat transfer from a fuel rod primarily by...

A. increasing the conductive heat transfer from the fuel rod to the coolant.
B. increasing the convective heat transfer from the fuel rod to the coolant.
C. decreasing the conductive heat transfer from the fuel rod to the coolant.

D. decreasing the convective heat transfer from the fuel rod to the coolant.

ANSWER: B.
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#£8 193008

g 5 - K1.02 [2.8/3.0]

BE.:  P2386

Subcooled water enters the bottom of an operating nuclear reactor core that is experiencing a
significant overpower transient. As the water flows upward past the fuel assembies, boiling

occurs at the surface of a few fuel assemblies.

If the coolant had remained subcooled, average fuel temperature would have been
because single-phase convection is a efficient method of heat transfer than boiling.

A. higher; more
B. higher; less
C. lower; more
D. lower; less
ANSWER: B.
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P 193008
fei 47 K1.02 [2.8/3.0]
BEL P2686 (B2486)

Case 1: Pure subcooled reactor coolant is flowing through a fuel assembly in a reactor core
operating at steady-state full power. As the coolant flows upward past the fuel assembly, the
water heats up and exits the fuel assembly still subcooled.

Case 2: Same as above except that reactor coolant system pressure is decreased such that
coolant begins to boil halfway up the fuel assembly, which results in a saturated steam-water
mixture exiting the fuel assembly.

Assume departure from nucleate boiling is avoided in both cases and that both cores continue
to operate at full power. As compared to Case 1, the average fuel temperature for Case 2 will
be because boiling is a efficient method of heat transfer.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: C.
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P 193008
fei 47 K1.02 [2.8/3.0]
FEL: P2986 (B2986)

Subcooled reactor coolant flows into the bottom of a fuel assembly coolant channel and exits
the top of the channel as a saturated steam-water mixture with a 98% moisture content. How
does the overall heat transfer coefficient in the coolant channel change as the coolant travels
upward along the channel?

A. Increases only

B. Increases, then decreases

C. Decreases only

D. Decreases, then increases

ANSWER: A.
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P 193008
fei 47 K1.02 [2.8/3.0]
B P3786 (B3785)

Subcooled water is flowing into a fuel assembly in an operating nuclear reactor core. As the

water flows upward through the fuel assembly, some of the water in contact with the fuel rods

begins to boil.

If fuel assembly power is unchanged and system pressure is increased such that all of the

water remains subcooled, the average fuel temperature in the fuel assembly would be
because boiling is a efficient method of heat transfer.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: A.
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#£8 193008

g 5 - K1.03 [2.8/3.1]

FE.: P86

Subcooled nucleate boiling is occurring along a heated surface. The heat flux is then increased

slightly. What will be the effect on the AT between the surface and the fluid? (Assume

subcooled nucleate boiling is still occurring.)

A. Large increase in AT because of steam blanketing

B. Large increase in AT causing radiative heat transfer to become significant

C. Small increase in AT because of steam blanketing

D. Small increase in AT as vapor bubbles form and collapse

ANSWER: D.

HAPAELF AL G HFL > BT B2 SH o MR A G B B AT §
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#p 1 193008
s % 0 K1.03 [2.8/3.1]
B g : P286 (B389)

As heat is transferred to water adjacent to a heating surface, many factors influence steam
bubble formation. Which one of the following characteristics will enhance steam bubble
formation?

A. Chemicals dissolved in the water

B. The absence of ionizing radiation exposure to the water

C. A highly polished heat transfer surface with minimal scratches or cavities
D. The presence of gases dissolved in the water

ANSWER: D.
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#£8 193008

Frae 5 - K1.03 [2.8/3.1]

F- 5.1 P387 (B388)

What type of boiling is described as follows: The bulk temperature of the liquid is below
saturation, but the temperature of the heat transfer surface is above saturation. Vapor bubbles
form at the heat transfer surface, but condense in the cold liquid so that no net generation of
vapor is obtained.

A. Bulk boiling

B. Subcooled nucleate boiling

C. Total film boiling

D. Partial film boiling

ANSWER: B.
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P 193008
i 4 K103 [2.8/3.1]
BEL: P1686 (B1087)

Which one of the following is a characteristic of subcooled nucleate boiling but not saturated
nucleate boiling?

A. Tclag equals Tsy

B. Tcug is greater than Tgy
C. Taulk coolant €quals Tsy

D. Tguik Coolant 18 less than Tgy

ANSWER: D.

T S % LA P 0 2 e T e g 2
A. Tclag® 3t Toat

B. TCladJ‘ '}’?Tsat

C. Tauik Coolant 3+ ** Tea

D. TBulk Coolant'J‘ 'r’/\ TSat
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P 193008
i 4 K103 [2.8/3.1]
FEL: P1888 (B1786)

Which one of the following is a characteristic of saturated nucleate boiling but not subcooled
nucleate boiling?

A. Thuik Coolant €quals Tsag

B. Tgulk Coolant 18 less than Tgy
C. Tclag equals Tgy

D. Tcrg is greater than Tgy

ANSWER: A.

T 7w —f;," Aot AR ahiE e @ 2E08 PR E SRR ?
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B. TBulk Coolant'J‘ 'r’/\ TSat
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D. TCladJ‘ '}’?Tsat
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P 193008
i 4 K103 [2.8/3.1]
B :  P2287 (B1086)

Which one of the following describes why the core heat transfer rate increases when nucleate
boiling begins on the surface of a fuel rod?

A. Steam has a greater thermal conductivity than water.

B. The formation of steam bubbles increases coolant flow rate along the fuel rod.

C. Radiative heat transfer begins to supplement convective heat transfer.

D. Heat transfer by steam bubble formation is more effective than through a liquid film.

ANSWER: D.
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#p 1 193008
Sei 4 K1.03 [2.8/3.1]
K5 P2687 (B1287)

Which one of the following modes of heat transfer is characterized by steam bubbles moving
away from a heated surface and collapsing in the bulk fluid?

A. Bulk boiling

B. Subcooled nucleate boiling
C. Saturated nucleate boiling
D. Saturated natural convection

ANSWER: B.
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P 193008
i 4 K103 [2.8/3.1]
FEL P2787 (B1285)

A nuclear reactor is operating at 100% power. Which one of the following will increase the
likelihood of vapor bubble formation in the reactor coolant?

A. Surface scratches or cavities in the fuel clad

B. Subsurface void defect in the fuel clad

C. Increased coolant velocity past the fuel rods

D. Chemically inert material dissolved in the coolant

ANSWER: A.

- E R 100% F AT o T AL e ff B F R BE Aok A S S Y
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P 193008
i 4 K103 [2.8/3.1]
B ©  P3686 (B3685)

A nuclear reactor is currently shutdown after several months of operation at full power. The
shutdown cooling system is in operation, maintaining an average reactor coolant temperature
of 280°F. A pressure control malfunction causes RCS pressure to slowly and continuously
decrease from 100 psia while reactor coolant temperature remains constant. (Assume a normal
reactor coolant flow direction through the core.)

Which one of the following describes where nucleate boiling will first occur?

A. At a scratch on the surface of a fuel rod near the top of a fuel assembly.

B. At a scratch on the surface of a fuel rod near the bottom of a fuel assembly.

C. In the bulk fluid of a coolant channel near the top of a fuel assembly.

D. In the bulk fluid of a coolant channel near the bottom of a fuel assembly.

ANSWER: A.
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#p 1 193008
Seac 47 0 K1.04 [3.1/3.3]
B P287 (B2987)

If AT is the temperature difference between the fuel rod clad surface and the coolant, which
one of the following describes the heat transfer from a fuel rod experiencing departure from

nucleate boiling?

A. Steam bubbles begin to blanket the fuel rod clad, causing a rapid increase in the AT for a
given heat flux.

B. Steam bubbles completely blanket the fuel rod clad, causing a rapid decrease in the AT
for a given heat flux.

C. Steam bubbles begin to form on the fuel rod clad, causing a rapid decrease in the heat
flux from the fuel rod for a given AT.

D. Steam bubbles completely blanket the fuel rod clad, causing a rapid increase in the heat
flux from the fuel rod for a given AT.

ANSWER: A.

FRRBEE AR B4R B AL AT T AR A4 T S b b R
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B. Ag 2 REWHEHBEE > FRATE@ (5 L E AT -

C. ilie Bap Pl 2 F 5= > E RV Pl F P ) (5 ATH ) o
D. i#=% 2> 15.-;%—‘)791"} T%’;FE-?‘ %’i’(w“} ﬁ‘;m%{.xi i‘a (gATrng]%)
Ex A
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P 193008
feii 47 0 K1.04 [3.1/3.3]
BEL P93

If departure from nucleate boiling is reached in the core, the surface temperature of the fuel
clad will...

A. increase rapidly.
B. decrease rapidly.
C. increase gradually.
D. decrease gradually.

ANSWER: A.

ot g A AP E S PR R A R BRSL
A AFEAF o

B. i ' % o
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#£8 193008

g 5 - K1.04 [3.1/3.3]
B 5.t P1288 (B1985)
Departure from nucleate boiling should not be allowed to occur in the core because the...
A. steam bubbles begin to blanket the clad and decrease radiative heat transfer.
B. steam bubbles in the coolant may cause flow oscillations.

C. rapid increase in AT between the clad and the coolant may cause clad damage.

D. associated addition of reactivity from the void coefficient could be uncontrollable.

ANSWER: C.

Yo 2 E A REPIAE(DNB) 0 FlE
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P 193008
feii 47 0 K1.04 [3.1/3.3]
FEL P3388 (B1288)

Which one of the following is indicated by a rapid increase in the fuel clad-to-coolant AT and
a decrease in heat flux from the fuel?

A. Bulk boiling is occurring.

B. Nucleate boiling is occurring.

C. Critical heat flux is increasing.

D. Departure from nucleate boiling has been reached.

ANSWER: D.

PRk E B A AR R 2 (AT)eheig e g2 ok p YOR R SR 0 0 R T T AR H 7
Al T E2EWAE
B. &2 g e
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P 193008
fii 47 K105 [3.4/3.6]
B D PI38

Which one of the following reactor coolant system parameters has the least effect on margin
to departure from nucleate boiling?

A. Pressurizer level
B. Local power density
C. Cold leg temperature
D. Coolant flow rate

ANSWER: A.

TOAIRIEF B4 Aok kSRl o $HR AP A AR R ) ?

A DRk

C. 28R -

D. 4 FroRin s e

BE A
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FB 1 193008
e 58 0 K1.05[3.4/3.6]
BE. : Pl44d

An adequate subcooling margin during a loss of coolant accident is the most direct indication
that is being maintained.

A. steam generator water level
B. pressure level
C. core cooling
D. subcriticality

ANSWER: C.

ALK A &P - eSS AR B B g ) T AREIFF o

f
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B. &4
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P 193008
fii 47 K105 [3.4/3.6]
B P288

Which one of the following parameter changes will reduce the departure from nucleate
boiling ratio?

A. Decrease in reactor power

B. Increase in pressurizer pressure

C. Increase in reactor coolant flow

D. Increase in reactor coolant temperature

ANSWER: D.

TR|ZRIE SR S AR A 2
A F B FEMR -

B. AR RA H A o

C. F Ju Bl frokinsif 4e o

D. F RBAIKEDLF -
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P 193008
fii 47 K105 [3.4/3.6]
B P489

Which one of the following incidents will cause the departure from nucleate boiling ratio to
increase? (Assume the reactor does not trip.)

A. Areactor coolant pump trips at 20% reactor power.

B. Arod drops at 100% reactor power with manual rod control.
C. One steam dump valve fails open at 50% reactor power.

D. All pressurizer heaters energize fully at 40% reactor power.

ANSWER: D.

TOAVRIE R R BAEPCAE R P (B F BERT &R
A AErKRYE BB F 20%PF RS o

B. & BES I 5 100%d#11 + &34l - 2l Hai e

C. F BB F 5 50%PF » — Z T3l &4 # (fail open) -
D. #73 BB S FH BN F BRI 40%PF 230K o
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#£8 193008

Frae 5 - K1.05 [3.4/3.6]

BE.: P1093

Which one of the following will increase the departure from nucleate boiling ratio?
A. Increasing reactor coolant temperature

B. Increasing pressurizer pressure

C. Increasing core bypass flow

D. Increasing reactor power

ANSWER: B.

= 7 xa—%z:t&-ig brip B 2
A FRREAIREAF -

B. 3RS K4 -

C. Jfﬁlx‘»‘%ﬁ’}(ﬁﬁi\gét o
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P 193008
fii 47 K105 [3.4/3.6]
BEL: P1787

A nuclear power plant is operating with the following initial conditions:

+ Reactor power is 45% in the middle of a fuel cycle.
+ Axial and radial power distributions are peaked in the center of the core.

Assuming reactor power level does not change, which one of the following will increase the
steady-state departure from nucleate boiling ratio?

A. One reactor coolant pump trips with automatic rod control.

B. A spray valve malfunction decreases reactor coolant system pressure by 20 psig with no
rod motion.

C. The operator decreases reactor coolant boron concentration by 5 ppm with no rod motion.

D. Core Xe-135 builds up in proportion to the axial and radial power distribution with
automatic rod control.

ANSWER: D.

PR R S A

c FRB ARG B FL 45% o
S LA vl S AR TR R RS+ & i A

Bk A e F 57 %0 T AR RS A R AT R 7
A - FEBAFr-RRES - PRI s p B e

#

B. #f LR (spray valve)s ic £ ¥ i = F B B4 AroR l SUR 4 FE i 20 psig o #d 1R iR
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—=\
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P 193008
fii 47 K105 [3.4/3.6]
FEL: P1889

A nuclear power plant is operating with the following initial conditions:

+ Reactor power is 45% in the middle of a fuel cycle.
+ Axial and radial power distributions are peaked in the center of the core.

Which one of the following will decrease the steady-state departure from nucleate boiling
ratio?

A. Areactor trip occurs and one control rod remains fully withdrawn from the core.

B. A pressurizer malfunction increases reactor coolant system pressure by 20 psig with no
rod motion.

C. The operator decreases reactor coolant boron concentration by 5 ppm with no rod motion.

D. Core Xe-135 builds up in proportion to the axial and radial power distribution with
automatic rod control.

ANSWER: C.

PR R S A

c FRB ARG B FL 45% o
S LA vl S AR TR R RS+ & i A

T Z| @ —% Hps b ;ﬁ%ﬁtﬁ* o B Hf“ ?
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B. ABRWAGCBEFESF BBALIR RS B4 20psig 141435 8 o
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P 193008
fii 47 K105 [3.4/3.6]
B P2288

A nuclear power plant is operating with the following initial conditions:

Reactor power is 55% in the middle of a fuel cycle.
Axial and radial power distributions are peaked in the center of the core.

Which one of the following will decrease the steady-state departure from nucleate boiling

ratio?

A. Areactor trip occurs and one control rod remains fully withdrawn from the core.

B. A pressurizer malfunction increases reactor coolant system pressure by 20 psig.

C. The operator increases reactor coolant boron concentration by 5 ppm with no rod motion.

D. Core Xe-135 depletes in proportion to the axial and radial power distribution with no rod
motion.

ANSWER: D.

A TR T P A ke O

s

A.

B.

C.

D.

FRBLZREHY B > 255 55%-
Phr BT 7 F O AR ¢ L o

P e R AR AR R ?
FREFIERY - Ryl afF bz 2p Hpoaizy o

AR B S F BEBL AR R SRS H 4 20 psig o

R RF B AR E R B 4 Sppm o ARG A .

Yo Xe-135 AL B B ghe 2 S F A H AT o dBiL S e
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P 193008
fii 47 K105 [3.4/3.6]
BEL P2387

A nuclear power plant is operating with the following initial conditions:

+ Reactor power is 45% in the middle of a fuel cycle.
+ Axial and radial power distributions are peaked in the center of the core.

Which one of the following will decrease the steady-state departure from nucleate boiling
ratio?

A. Areactor trip occurs and one control rod remains fully withdrawn from the core.

B. A pressurizer malfunction decreases reactor coolant system pressure by 20 psig with no
rod motion.

C. The operator increases reactor coolant boron concentration by 5 ppm with no control rod
motion.

D. Core Xe-135 builds up in proportion to the axial and radial power distribution with
automatic rod control.

ANSWER: B.

PR TR P A R

C R B SSREHYY o HF L 45% -
BTV R A TS -2 U

T R AR R A Y 2

A FREFIEBY - RE4H0aF bz 2 O hizg o

B. ARMH B IR RBAIK RS S 20psig FBIL T B0 o
C. A 4-F B Fr Rk R4 Sppm o 35414515 # 8 o

D. Yo Xe-135 A E S v 2 S s FA G R I o grdlH L Bl o
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#p 1 193008
Sei 4 1 K1.05[3.4/3.6]
BE: P2487(B2487)

A nuclear reactor is shutdown at normal operating temperature and pressure with all control
rods inserted. Which one of the following will decrease the departure from nucleate boiling
ratio for this reactor? (Assume the reactor remains shutdown.)

A. Fully withdrawing a bank of shutdown rods

B. Diluting RCS boron concentration by 50 ppm

C. Reducing RCS flow rate by 1%

D. Increasing RCS pressure by 10 psig

ANSWER: C.

N

- PR L VERERE RS TR TG IR~ o T AR R G
FOls BT (B F e B aikisnT)

A, - B ER M o
B. RCS##ik A ##1#50 ppm ©
C. B> 1%RCSTAE -

D. 3 4cRCSA& 4 10 psig °

B%:C
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P 193008
fii 47 K105 [3.4/3.6]
BEL: P2587

A nuclear power plant is operating with the following initial conditions:

Reactor power is 55% in the middle of a fuel cycle.
Axial and radial power distributions are peaked in the center of the core.

Which one of the following will increase the steady-state departure from nucleate boiling

ratio?

A. Areactor trip occurs and one control rod remains fully withdrawn from the core.

B. A pressurizer malfunction decreases reactor coolant system pressure by 20 psig.

C. The operator decreases reactor coolant boron concentration by 5 ppm with no rod motion.

D. Core Xe-135 depletes in proportion to the axial and radial power distribution with no rod
motion.

ANSWER: A.

AT R T P A ke O

s

A.

B.

C.

D.

FRBLZREHY B > 2 F L 55%-
Phr BT 7 F O AN pee ¢ L o

P S AR T B A L 9

FREF4EBY -l mafF ez 2 poadz=i o

AR BV G F BEBL IR RS RS 20 psig o

R EF RS RE R RS Sppm o fr il A .

Tpo i Xe-135 AL E B e 2 TP F AT RE W o By S o

% A
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P 193008
e 47 0 K1.05 [3.4/3.6]
BEL: P2788(N/A)

A nuclear power plant is operating with the following initial conditions:

+ Reactor power is 45% in the middle of a fuel cycle.
+ Axial and radial power distributions are peaked in the center of the core.

Which one of the following will increase the steady-state departure from nucleate boiling
ratio?

A. Core Xe-135 decays with no change in the axial and radial power distributions.
B. A reactor trip occurs and one control rod remains fully withdrawn from the core.

C. The operator decreases reactor coolant boron concentration by 5 ppm with no control rod
motion.

D. A pressurizer malfunction decreases reactor coolant system pressure by 20 psig with no
control rod motion.

ANSWER: B.

PR R P A

c FRB ARG 2L 45% o
s e B S M A FA e L E DR .

T 7 1?’—‘%’#&—;&@1 4\17}%'@ iy B A% jﬂvHﬁLL ?

A g Xe-135h% % 0 A ia P BT # F A G o

B. F BEBA &Y - flphaFiz 2 peadmizl o
C. A MF REBLIr-REERF " Sppmo 35411523 # 8 o

D. ARH# W BFEF BBAIK GRS RS 20psigo 41l #8 o

N
oS

% ' B.
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#p 1 193008
Fedt 87 1 K1.05 [3.4/3.6]
B3t P2989(N/A)

A nuclear reactor is shut down at normal operating temperature and pressure with all control
rods inserted. Which one of the following will decrease the departure from nucleate boiling
ratio for this reactor? (Assume the reactor remains shutdown.)

A. Fully withdrawing a bank of shutdown rods.

B. Diluting RCS boron concentration by 50 ppm.

C. Reducing RCS temperature by 5°F.

D. Decreasing RCS pressure by 10 psig.

ANSWER: D.

N

- R B ENL KRR RS T R A BN o TR F MR
F s Byt gt 2 (B3R F e E 0 AR )

A B B ex 2o
B. RCS /F’i’*,f;aliﬁrﬁ 50 ppm °
C. # M RCSE R 5°F o

D. > RCS & 4 10 psig °

§% 1D,
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P 193008
i 47 K1.06 [2.8/2.9]
BEL P87

Which one of the following parameter changes would move a nuclear reactor farther away
from the critical heat flux?

A. Decrease pressurizer pressure

B. Decrease reactor coolant flow

C. Decrease reactor power

D. Increase reactor coolant temperature

ANSWER: C.

TR SR MR P F BB L RETRR B S 2
A, BRI RA E M o

B. £ RELIrkinRE -

C. FREHAF'EM o

D. F RBAIKEDLF -

§5:C
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#p 1 193008
eqs 47 1 K1.06 [2.8/2.9]
B3 P45 (B1888)

How does critical heat flux vary from the bottom to the top of the nuclear reactor core during
normal full power operation?

A. Increases continuously
B. Increases, then decreases
C. Decreases continuously
D. Decreases, then increases

ANSWER: C.

Pid FRE D F 2 SR A A TNETRR HAL F R 5w 0
A FFH A

B. AH i o

C. "o

D. A5 R H 4 o

BEC
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#£8 193008

g 5 - K1.06 [2.8/2.9]

FE.:  P587

The heat transfer rate that causes departure from nucleate boiling is the...
A. critical heat flux.

B. nucleate heat flux.

C. transition heat flux.

D. departure heat flux.

ANSWER: A.

B R A E B RS

A TR A

_

B. i#uid F
C. % fu #i ¥ (transition heat flux)
D. il F

BE A
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P 193008
i 47 K1.06 [2.8/2.9]

F-5.:  P989
Critical heat flux is the heat transfer rate per unit of fuel rod that will initially
cause

A. volume; nucleate boiling
B. area; nucleate boiling
C. volume; departure from nucleate boiling

D. area; departure from nucleate boiling

ANSWER: D.
el il & Ladpd 22 R EHE  B#g

A PORE S MA
B. 1A% 5 6 ff
C. Wdppr i WAk

D. &y A S G i
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P 193008
i 47 K1.06 [2.8/2.9]
BEL: P1087

How does critical heat flux (CHF) vary with core height during normal full power operation
of the nuclear reactor?

A. CHF increases from the bottom to the top of the core.

B. CHF decreases from the bottom to the core midplane, then increases from the midplane to
the top of the core.

C. CHEF decreases from the bottom to the top of the core.

D. CHF increases from the bottom to the core midplane, then decreases from the midplane to
the top of the core.

ANSWER: C.

P F BB R D EEP ) R R S (CHE e r e B A m 1 2
A. CHF &2 = 3R 4r 2 7838 o

B. CHF jilfps R30I ¥ BT 6 » A BT 6 51 %o

C. CHF &g < K30 T 3R o

D. CHF &35 R3%3 1 ¢ PTG » AR5 BT 6 R I %pomgin e

g% C

42



P 193008
i 47 K1.06 [2.8/2.9]
BEL: P1586

A nuclear reactor is operating at steady-state 75% power. Which one of the following
parameter changes will cause the core to operate closer to critical heat flux? (Assume reactor
power does not change unless stated.)

A. Decrease reactor coolant flow by 5%.

B. Decrease reactor power by 10%.

C. Decrease reactor coolant temperature by 3°F.

D. Increase pressurizer pressure by 20 psia.

ANSWER: A.

S P R R T5% AR - T AUNIE S (Mg S s v TR B
SRR (BRF BB S A AR 2T A %)

Al FREBAFTRE S 5% -

B. » BRE# FEDS 10% -

C. FIEE A ArRiER " 3F-

D. # B &4 3 4 20 psia °

BE A
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P 193008
i 47 K1.06 [2.8/2.9]
B P2187

Which one of the following will be the initial cause of fuel damage if a fuel rod exceeds the
critical heat flux at 100% power?

A. Excessive fuel clad temperature

B. Excessive fuel pellet temperature
C. Excessive fuel rod internal pressure
D. Excessive fuel rod thermal stress

ANSWER: A.

B

e PRt 100%5 5 RACETRR #3050 T AP K B BRI i R T 9
A BPERERES o

B. @1 ERER -

C. @it 30ESEF -

D. ¥ #ks EF -

Fx A
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#£8 193008

g 5 - K1.06 [2.8/2.9]

B 5.t P3587 (B1997)

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 trip from 100% power.

C. Operating at a power level that exceeds the critical heat flux.

D. Operating with subcooled nucleate boiling occurring in a fuel assembly.

ANSWER: C.

Tl FET AL R R AT ?

A. 12 110%¢nk ,@%7§1&€¢@4 o

B. F B EE_100%% F & & & o

C. MALETRA Bl Fihad F B -

D. B A 4G g4 Kb P g TERE

B%C
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P 193008
fii 47 K1.07 [2.6/2.6]
FEL: P588 (B188S)

Select the statement that describes the effect of transition (partial film) boiling at the fuel clad
surface-to-coolant interface.

A. A small increase in heat flux requires a large increase in fuel clad temperature because of
increased fuel rod steam blanketing.

B. The temperature of the fuel clad surface is so high that thermal radiation heat transfer
becomes significant, which causes heat flux to rapidly increase.

C. A small increase in heat flux increases the formation of steam bubbles causing increased
turbulence in the liquid boundary layer, consequently decreasing clad temperature.

D. As the heat flux increases, a few vapor bubbles are formed but collapse when they enter
into the bulk of the fluid, which decreases clad temperature.

ANSWER: A.

7 ?

ETIAS

WS RRE R A G S8 ek 4 B e (R A TR R T A e it

A PREZERTE S MFER A B A ] W e A 50 35 AUV 5 7 % (steam blanket)
j:é!@’ %‘: t"‘—i—ff( o

B. %R 4 6 F R RF 0 F|@ §§ &4 @ (thermal radiation heat transfer) & & 43 4r > @
R AT i e

C. £ 5]t 4vm B 40 ) & e je > F R 488 I & (boundary layer)sidg & 3 4v > 2
REMERTER -

D. % # FHA4cpF > - 275228 > (e f 2 SR PF R 4 (collapse) © F]
Mot MGERRA -
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P 193008
fii 47 K1.07 [2.6/2.6]
BEL: P689

A small increase in AT (at the fuel clad-to-coolant interface) causes increased steam
blanketing and a reduction in heat flux. This describes which type of boiling?

A. Subcooled boiling

B. Nucleate boiling

C. Partial film boiling

D. Total film boiling

ANSWER: C.

AT( R R 2 A Fr-Ren i G ) [ Wi 4e > @ 2 200 @ | 4e 2 B FR 0 o QLR
f5 it IR 9

A L E

B. it
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#p 1 193008
st % ¢ K1.07 [2.6/2.6]
BE : P789 (B788)

Following a nuclear reactor accident, transition boiling is occurring near the top of one fuel
assembly coolant channel. At the coolant channel elevation where the onset of transition
boiling is occurring, coolant flow is changing from flow to flow.

A. annular; slug

B. annular; vapor

C. bubbly; slug

D. bubbly; vapor

ANSWER: B.

Pt FREF L F il - WA RS R RIN TR A REAE  aA REA
s groRE R R 0 B AR TS °

A. A5 7x (annular flow) ; B 7 (slug flow)
B. &A% 5 Z 7 i (vapor flow)
C. # ¢ /n(bubbly flow) ; B i

D. e Fivin

B% B,
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P 193008
fii 47 K1.07 [2.6/2.6]
FEL: P1089

Refer to the drawing of a pool boiling curve (see figure below).

Choose the region of the curve where transition boiling is the primary heat transfer process.
A. Regionl

B. Region II

C. Region III

D. Region IV

ANSWER: C.

it

Nia

PET B en 5V iAW A
R AT HEa M B L RBERL REAE?
Al %

B. II %

C. Il %

D. IV %

%% 1 C.

7

LOG
HEAT FLUX

LOG AT

POOL BOILING CURVE
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P 193008
fii 47 K1.07 [2.6/2.6]
FEL: P1689 (B1386)

Refer to the drawing of a pool boiling curve (see figure below).

Which one of the points shown represents the onset of transition boiling?
A. A

B. B

C. C

D. D

ANSWER: B.

TR T Bl SR A
V- BRI L R AER 47

A A

w
w

o 0
)

E
vs)

LOG
HEAT FLUX [~

POOL BOILING CURVE
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#p 1 193008
Sean 7 0 K1.07 [2.6/2.6]
Bt PI891 (B987)

Which one of the following describes the conditions in a fuel coolant channel that is
experiencing transition boiling?

A. Complete steam blanketing of the fuel rod surface
B. Alternate wetting and drying of the fuel rod surface
C. Saturated nucleate boiling

D. Subcooled nucleate boiling

ANSWER: B.

Tl AR R B R A 7
A FRRIREWEERG -
B. A4 6 BT o

C. &fcyr i H# 0

D. x4 i ng 0

¥% B
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#p 1 193008
Sean 7 0 K1.07 [2.6/2.6]
Bt P1987 (B2288)

Which one of the following describes the conditions in a fuel channel that is experiencing
transition boiling?

A. Complete steam blanketing of the fuel rod surface
B. Alternate wetting and drying of the fuel rod surface
C. Steam bubbles form and collapse on the fuel rod surface

D. Steam bubbles form on the fuel rod surface and are swept away by subcooled bulk
coolant

ANSWER: B.

C. ivie 4 6 )= 2 2 4 (collapse) °
D. e it e &g A% o H {84k =4 A 4r K (subcooled bulk coolant)f % -

%% B
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P 193008
fii 47 K1.07 [2.6/2.6]
B P2188(B2185)

Refer to the drawing of a pool boiling curve (see figure below).

Which one of the following describes the conditions in a fuel channel that is experiencing
region III heat transfer?

A. Complete steam blanketing of the fuel rod surface
B. Alternate wetting and drying of the fuel rod surface
C. Saturated nucleate boiling

D. Subcooled nucleate boiling

ANSWER: B.

LOG
HEAT FLUX

LOG AT

POOL BOILING CURVE
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#p 1 193008
st % ¢ K1.07 [2.6/2.6]
B gL P2289(B289) (B2688)

Refer to the drawing of a pool-boiling curve (see figure below).

The point at which heat flux stops increasing and the critical heat flux has been reached (point
B), marks the beginning of...

A. nucleate boiling.

B. stable film boiling.

C. partial film boiling.

D. single-phase convection.

ANSWER: C.

3
\\\?{r

Be T [B) et ;\:;dvafg,' AR o

e o AR H 4 DL TRR A F o BR(BRB) » S A 0 K 4 9

F_&

>

Pt
B. & A
C. %4 & i " (partial film boiling)

D. H ip$in

gx:C

LOG
HEAT FLUX [T

FOOL BOILING CURVE
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#£8 193008

Frae 5 - K1.07 [2.6/2.6]

5Lt P2688(B1486)

Refer to the drawing of a pool-boiling curve (see figure below).

Which one of the following regions represents the most unstable heat transfer?
Al

B. 1I

C. III

D. IV

ANSWER: C.

FRPR T Rl e BN A o
PR R3S A e b A R
Al

B. II

C. I

D. IV

%% 1 C.

7

LOG
HEAT FLUX

LOG AT

POOL BOILING CURVE

55



P 193008
fii 47 K1.08 [2.6/2.6]
BE. PS8

Film boiling is...

A. the most efficient method of boiling heat transfer.

B. heat transfer through an oxide film on the cladding.

C. heat transfer being accomplished with no enthalpy change.

D. heat transfer through a vapor blanket that covers the fuel cladding.

ANSWER: D.

A B ek R

B. #iEHE g B
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P 193008
fii 47 K1.08 [2.6/2.6]
B : PI39

Reactor power is increased sufficiently to cause steam blanketing of several fuel rods. This
condition is being caused by...

A. departure from nucleate boiling.
B. subcooled nucleate boiling.

C. saturated nucleate boiling.

D. onset of nucleate boiling.

ANSWER: A.

FERES FH IR FERPEELGFL FARRE SR TR F
= 7

A ETAE

B. =4 g

C. &rfctri® g

D. 4R 4

BE A
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P 193008
fii 47 K1.08 [2.6/2.6]
FE.: P889 (B1987)

If the fission rate in a nuclear reactor core steadily increases, the mode of heat transfer that
occurs immediately after the critical heat flux is reached is called...

A. transition boiling.

B. subcooled nucleate boiling.
C. saturated nucleate boiling.
D. stable film boiling.

ANSWER: A.

FRFFEEps L A AR ERRARE I 2R F L PRBEE L L
A BEAE

B. =4 A

C. &rictri® g

D. #& T i " (stable film boiling)

BE A
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P 193008
fii 47 K1.08 [2.6/2.6]
FEL: P1587 (B1587)

Refer to the drawing of a pool-boiling curve (see figure below).

Which one of the points shown marks the lowest AT at which stable film boiling can exist?
A. A

B. B

C. C

D. D

ANSWER: C.

TR T Bl SR A
B¢ 78— B ELE £ 7 %%ii&f“iii%ﬁé 5973 e MAT ?

A A

w

B

o 0
)

Ed
@

LaG
HEAT FLUX [T

FOOL BOILING CURVE
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#£8 193008

g 5 - K1.08 [2.6/2.6]

5.t P2189 (B687)

Which one of the following describes the relative contributions of the convective and
radiative heat transfer mechanisms, and the relationship of AT (Twan - Touk) to heat flux,

during stable film boiling heat transfer in the core?

A. Only the radiative heat transfer mechanism is significant and AT increases exponentially
with heat flux.

B. Only the radiative heat transfer mechanism is significant and AT increases in direct
proportion to heat flux.

C. Both heat transfer mechanisms are significant and AT increases exponentially with heat
flux.

D. Both heat transfer mechanisms are significant and AT increases in direct proportion to
heat flux.

ANSWER: A.
Yp s i 1748 R A T (stable film boiling) e @ 0 T Al e f 45 ik 0 IR 2 G5 AR D
(thermal radiation heat transfer) % 4| <-4p %+ ?”;Jr 0 12 2 AT(Tywan - Touw) ¥ 3038 5 eff 2 2
A FF RSB OBHEY o ATEF 0 5 3 hds e o

B. R} 45 otH BB HIF > ATEF R F H 000 5 4 o

C. A fB# @ PFIOMF » ATEFRLF S f i 4o o -

D. & & 18 F > ATHEF #0305 & 100 e -

BE A
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P 193008
fii 47 K1.08 [2.6/2.6]
FEL: P2588 (B2588)

Refer to the drawing of a pool boiling curve (see figure below).

Which one of the following describes the conditions in a fuel channel that is experiencing
region IV heat transfer?

A. Complete steam blanketing of the fuel rod surface
B. Alternate wetting and drying of the fuel rod surface
C. Saturated nucleate boiling

D. Subcooled nucleate boiling

ANSWER: A.

LOG
HEAT FLUX

POOL BOILING CURVE
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#£8 193008

g 5 - K1.08 [2.6/2.6]

B 5Lt P3488(B3485)

During a loss of coolant accident, the reactor fuel may experience stable film boiling. Which
one of the following types of heat transfer from the fuel cladding will increase significantly
when stable film boiling begins?

A. Forced convection

B. Natural convection

C. Conduction

D. Radiation

ANSWER: D.

RAATRIRA F i o F B VOR T G SR U 0 e (stable film boiling) o g 48 TE
A G PE > PRAB SR B A 187 5 R 4o 0

A, S E R

B. p AREE

C. 3%

D. i 5f

§% 1D,
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#£8 193008

Frae 57 - K1.10 [2.9/3.1]

F5.: P89

The departure from nucleate boiling (DNB) ratio is defined as the...

A. actual heat flux divided by the critical heat flux at any point along a fuel rod.
B. critical heat flux divided by the actual heat flux at any point along a fuel rod.

C. core thermal power divided by the total reactor coolant mass flow rate.

D. number of coolant channels that have reached DNB divided by the number of coolant
channels that are subcooled.

ANSWER: B.

3t 4 E(DNB) Y PR & 5L

A PR E - BROR R R S0 TRA B S

B. g th bz BROTRR A SE R RRL S

C. o @t J0p R s dr-kani fr g in g

D. 33 DNB &% 47K 3 e > W 1006 s froR il i e e

B% B,
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P 193008
i 8 0 K110 [2.9/3.1]
B P289

In the definition of the departure from nucleate boiling ratio, the term "actual heat flux" refers
to the...

A. heat transfer rate per unit area at any point along the fuel rod.
B. average heat transfer rate per unit area across the core.

C. integrated heat transfer rate along the entire fuel rod.

D. total heat transfer rate along the entire fuel rod.

ANSWER: A.

AR R A TR RBL S | - WA
A RO P i - BhenE H g BT -

B. Y ehd B 25 ff TR o

C. BER¥PEpaE EfGF o

D. FRE LA BT -

BE A
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P 193008
i 8 0 K110 [2.9/3.1]
BEL: P990

A nuclear reactor is operating at 100% steady-state power at the end of core life with all
control rods fully withdrawn. At what axial location in a typical fuel assembly will the
minimum departure from nucleate boiling ratio occur?

A. At the bottom of the fuel assembly

B. At the top of the fuel assembly

C. Between the bottom and the midplane of the fuel assembly

D. Between the midplane and the top of the fuel assembly

ANSWER: D.

— M %\: %ﬁp G F B 100%FEEF FEH > AT pdlBEx 2R A .
. sUSEel AT LS BRI Jel N iE S ARl e
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P 193008
i 8 0 K110 [2.9/3.1]
B : P1190

A nuclear reactor is operating at 100% steady-state power near the end of core life with all
control rods fully withdrawn. At what axial location in a typical fuel assembly will the

maximum departure from nucleate boiling ratio occur?

A. At the top of the fuel assembly

B. At the bottom of the fuel assembly

C. Between the bottom and midplane of the fuel assembly

D. Between the midplane and the top of the fuel assembly

ANSWER: B.

- MFTRCEF AP AP I FREL 100%FE 87 FEHE > 7
BB IE SR R T e B 0 A 4 BB i A 9
A, AL kTR 2R o

B. R R o

C. A id gIngg e P g 2 [F o
D. Al itd BTG g iR fF o

B% B,
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P 193008
i 8 0 K110 [2.9/3.1]
BEL: P2590

If a nuclear reactor is operating with DNBR at its 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.

;FP T 51]7'37@_%%;“{2 ?

P

P+ F B E kA v (DNBR) U2 38 4%

A ST BRI G B TRR BT
CEHRHT LR TRR RS -

C. #77 1§54 4 (radioactive fission) & £~ A * L]t F Jis B 22 p o

D. #t3 fF5t 4 HAFR UG L F BEWESF RN -

e
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#£8 193008

g 5 - K1.14 [2.6/2.7]
F- 5.1 P389 (B588)
Core heat transfer is maximized by the presence of...
A. laminar flow with no nucleate boiling.
B. turbulent flow with no nucleate boiling.
C. laminar flow with nucleate boiling.

D. turbulent flow with nucleate boiling.

ANSWER: D.

C. B i enky i o
D. & prid g .

§% 1D,
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P 193008
i 47 1 K114 [2.6/2.7]
BEL: P690

The heat transfer coefficient of the core will be directly increased if: (Assume bulk coolant
subcooling.)

A. the coolant temperature is decreased.

B. the coolant flow rate is decreased.

C. nucleate boiling occurs in the coolant.

D. the coolant flow is laminar instead of turbulent.

ANSWER: C.

BT R 0 BB R e B i D (B R Srok it
A HETRERTE M -

B. A grokimEgt o

C. Afrkigd fritig o

D. 4 ek K 2R

§5:C
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P 193008
i 47 1 K114 [2.6/2.7]
BEL: P8II

Increasing coolant flow rate through the nuclear reactor core improves heat transfer from the
fuel because it the laminar film thickness and the temperature of the
coolant adjacent to the fuel.

A. increases; increases

B. increases; decreases

C. decreases; increases

D. decreases; decreases

ANSWER: D.

B A @ F O B id frokon g der g R R B e LF) SRR EEE A

» T RN AT A roROR e
A Bt 23
B. 341 %S
C. > 23
D. 55 iR
%D
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#£8 193008

g 5 - K1.14 [2.6/2.7]

BFE.:  P1691

Which one of the following will minimize core heat transfer?
A. Laminar flow with no nucleate boiling

B. Turbulent flow with no nucleate boiling

C. Laminar flow with nucleate boiling

D. Turbulent flow with nucleate boiling

ANSWER: A.

Tl K R BT R ?
Al B PR R o

B. 7 & §r A g o

C. B Pk i o

D. & g i o

BE A
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P 193008
i 47 K115 [3.6/3.8]
BE P90

A nuclear power plant is operating at 100% power. The reactor coolant subcooling margin
will be directly reduced by:

A. increasing reactor coolant temperature.
B. increasing pressurizer pressure.

C. increasing reactor coolant flow.

D. increasing pressurizer level.

ANSWER: A.

S AP LR 100% F B 0 TR R R F B bk e 7

A FREEAEREAF
B. ﬁ’@ﬁfl@’l i“éﬁ'*t 0
C. F B4 Erkims 4 o

D. ARk F
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P 193008
i 47 K115 [3.6/3.8]
B D P290

The difference between the actual temperature and the saturation temperature of a liquid is
the...

A. critical heat flux.
B. subcooling margin.
C. departure from nucleate boiling.

D. saturation margin.

ANSWER: B.

RRF R RS TORRGRL S
A TRk B F

B. =4 44

C. gy

D. & frépip

¥% B
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P 193008
i 47 K115 [3.6/3.8]
BEL P393

Which one of the following must be present to assure adequate core cooling following a small
loss-of-coolant accident?

A. Emergency cooling injection flow rate on scale

B. Pressurizer level in the indicating range

C. Subcooling margin greater than zero

D. Pressurizer pressure greater than safety injection actuation setpoint

ANSWER: C.

v

wA R LERE A E &S 5 I.Ef;‘i’:{j:é:u TSR SR E TR FR— G 9
A EEATRL N RS R R R R

B. ARk A T R

C. XEARAPBERNF o

D. # B &R A4 < 3% >3 » frd(actuation)X 2 2k o
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P 193008
i 47 K115 [3.6/3.8]
BEL: P992

Which one of the following will increase the reactor coolant system (RCS) subcooling margin
with the reactor operating at full power?

A. Decreased RCS pressure

B. Decreased RCS hot leg temperature

C. Increased RCS cold leg temperature

D. Increased concentration of soluble gases in the RCS

ANSWER: B.

FR B xS T e e R B4 Aokl S(RCS) s 4 AR 2
A. RCS &4 5 o

B. RCS #1548 B " i o

C. RCSL=4BR=E o

D. RCS 1% 3 f& 5 Hk B 3 4 o

¥% B
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P 193008
i 47 K115 [3.6/3.8]
B D P1491

During a 60°F/hour reactor coolant system (RCS) cooldown and depressurization with natural
circulation, RCS subcooling will be minimum in the...

A. reactor vessel head.
B. RCS loop hot leg.

C. RCS loop cold leg.
D. reactor core.

ANSWER: A.

F it drok i Bu(RCS) 1 60°F/hr c™8 (8 & » 1% p 2R Ja ok 4 AR B RCS =t if & 3%
P ] ?

A F YRR o

B. RCS i & #4133 o

C. RCS it B4 3 o

D. F jE By o

BE A
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P 193008
i 47 K115 [3.6/3.8]
BEL: P2090

A reactor coolant system cooldown and depressurization is in progress on natural circulation
following a loss of offsite power. The following conditions exist:

RCS Tcold: 520°F, decreasing
RCS Thot: 538°F, decreasing

Pressurizer pressure: 2000 psia, decreasing

If cooldown rate is being maintained at 50°F/hour, which one of the following locations is
most likely to experience steam formation?

A. Reactor vessel head

B. RCS loop hot leg

C. Steam generator U-tubes
D. Reactor core

ANSWER: A.

F R A Tk st de £ b T 0l 0L R ETRAE TR RR o B P eniE e
RCS Teold © 520°F » 2 @
RCS Thot :  538°F » j# " ¢
BRI EA 1 2000 psia > 0P

ho% "5 R K dF b SO0°F/hr o T A R- b T AL EE 2

A, F e 2n

B. RCS ¥ i #4

77



P 193008
i 47 K115 [3.6/3.8]
B 1 P2591

Which one of the following is most likely to result in steam bubble formation in a reactor
vessel head while maintaining a 60°F subcooling margin in the hottest RCS hot leg?

A. Performing a 25°F/Hr RCS cooldown on natural circulation.

B. Performing a 50°F/Hr RCS cooldown on natural circulation.

C. Performing a 25°F/Hr RCS heatup on forced circulation.

D. Performing a S0°F/Hr RCS heatup on forced circulation.

ANSWER: B.

BR B F B L Aokl S(RCS)#sh 1 4 60°F =04 hippf» T ol K o f T il i
FERTEIA L T 9

A. RCS ™2 25°F/Hr 1 X j5 3k 4 47 o

o

B. RCS 12 50°F/Hr ehp 2R igsk it ¢

o

C. RCS 12 25°F/Hr g ] 75 % *c 4

o

D. RCS 12 50°F/Hr &3 1 i % *c

BE B,
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P 193008
i 47 1 K115 [3.6/3.8]
BEL: P2790 (N/A)

Which one of the following is most likely to result in steam bubble formation in a reactor
vessel head while maintaining a 40°F subcooling margin in the hottest RCS hot leg?

A. Performing a 25°F/Hr RCS cooldown on natural circulation.

B. Performing a 25°F/Hr RCS cooldown on forced circulation.

C. Performing a 50°F/Hr RCS cooldown on natural circulation.

D. Performing a S0°F/Hr RCS cooldown on forced circulation.

ANSWER: C.

BR B F B L Aokl S(RCS) Bk 1 4 40°F 04 hippf > T Al K o f T il i
S F RpTEINA L e ?

A. RCS ™2 25°F/Hr 1 X j5 3k 4 47 o

o

B. RCS 14 25°F/Hr 38 | g % % £

o

C. RCS 12 50°F/Hr 1 X 7% 4 b

o

D. RCS 12 50°F/Hr =73 1| g % % £

R
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P 193008
i 47 K115 [3.6/3.8]
BEL: P2890

A nuclear power plant maintains the reactor coolant system (RCS) cold leg temperature (Tcola)
at 557°F from 0% to 100% power. At 100% power, the reactor differential temperature (Thoy -
Tcold) is 60°F.

If this plant also maintains RCS pressure constant at 2235 psig, which one of the following is
the approximate RCS subcooling margin at 50% power?

A. 30°F
B. 36°F
C. 66°F
D. 96°F
ANSWER: C.

Piat &R F 0% 1 100%FF » F i B A Erok i Su(RCS) 4 4 8 B (Teow) B3 &
557°F o F s B 5 5 100%P% » HE £ (Thot — Teota) 5 60°F ©

he% 17 BT 4 RCS B 4 @ ds t 2235 psig 0 W # 5 5 50%P% 0 RCS S 2 4 4 5
9

A. 30°F
B. 36°F

C. 66°F

O

96°F

BEC
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#p 1 193008
Sei i K115 [3.6/3.8]
BE: P2991 (N/A)

Assume that a 30°F subcooling margin is maintained in the reactor coolant system (RCS) hot
legs during each of the following shutdown reactor cooldown operations. Which one of the
following will maintain the greatest subcooling margin in the reactor vessel head?

A. Performing a 25°F/Hr RCS cooldown on natural circulation using one steam generator.

B. Performing a 25°F/Hr RCS cooldown with all reactor coolant pumps running.

C. Performing a 100°F/Hr RCS cooldown on natural circulation using all steam generators.
D. Performing a 100°F/Hr RCS cooldown with one reactor coolant pump running.
ANSWER: B.

Bk i Xk BBl @@ r > & B4 ARk SA(RCS)F = FR it d4F 30°F = 4 4
A oo T IIRITE (Tay @ F Ve TR IR AT B S = 4 AR Y

A JI* - 3REA AL E 11 25°F/Hr chp R aTk4 47 RCS -

B. 73 F &

RG]

!

AR R F2EE T > 10 25°F/Hr chig & 4 47 RCS o

=\

C. fI* #r3 #ix A2 E » ™ 100°F/Hr h1p X #5334 #7 RCS -
D. - BFBEEALIRRERET > 12 100°F/Hr 3¢ & 4 #r RCS -

B% B,
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#p 1 193008
Soan 47 0 K1.16 [2.4/2.6]
Bt P391 (B1989)

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

At 100% reactor power, the greatest temperature difference in a fuel channel radial
temperature profile will occur across the: (Assume the temperature profile begins at the fuel
centerline.)

A. fuel pellet centerline to pellet surface.

B. fuel-to-clad gap.

C. zircaloy cladding.

D. flow channel boundary (laminar) layer.

ANSWER: A.

2

FRARTRIY o ST R A R B B R o

B100%F BES FT o WA E AR RS GY A S LR A (BRER
DEECE S

N R EE LS

B. #HIEELEH -

- CLAD

FUEL PELLET

D. jiig ## % (K o-/laminar) % o

S

FE A

COOLANT
FLOW

COOLANT
FLOW

FUEL ROD AND COOLANT FLOW CHAMNMNEL
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#£8 193008

g 5 - K1.17 [2.9/3.2]

BE.:  P692

During a plant cooldown and depressurization with forced circulation, reactor coolant system
(RCS) loop flow and reactor coolant pump (RCP) current indications become erratic. These
abnormal indications are most likely caused by...

A. RCP cavitation.

B. RCP runout.

C. RCS loop water hammer.

D. RCS hot leg saturation.

ANSWER: A.

TR S PETR R R F R4 ARk ARCS)i Bk TR R Rl B4 Erok & (RCP)
RithAEREAE B T AR LR R F PRI R 0

A. RCP it 4

B. RCP 4/ (runout)

C. RCS i g2 4 -K4EIR %

D. RCS ,éii%f‘i?"fr

BE A
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P 193008
i 8 0 K118 [2.3/2.5]
BEL: P1790 (B1789)

Single-phase coolant flow resistance (head loss) in a nuclear reactor core is directly
proportional to the square of coolant and inversely proportional to

A. velocity; fuel assembly length
B. temperature; fuel assembly length
C. velocity; coolant channel cross-sectional area

D. temperature; coolant channel cross-sectional area

ANSWER: C.
b3 F B M AL ek R e (RSFAT R )+ 84 ek T
Lo FE’E];_';{_% = kK Ll o

A R BHEAZER

B. BR AL

C. # & At Ridgfaf
D. BR Ak e f

BEC
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P 193008
i 47 K119 [2.5/2.8]
BE D P92

A nuclear reactor is producing 3,400 MW of thermal output with a vessel AT of 60°F and a
vessel mass flow rate of 1.4 x 10® Ibm/hour. If core AT is 63.6°F, what is core bypass flow
rate? (Assume bypass flow AT equals 0°F.)

A. 7.92 x 10° Ibm/hour

B. 8.40 x 10° Ibm/hour

C. 1.26 x 10° Ibm/hour

D. 1.32x 10° Ibm/hour

ANSWER: A.

Pid FEE AL 3400 MW gy o)

» B AT 5 60°F~ F#in%F 5 1.4x 10° Ibm/hr -
dod g AT 5 63.6°F > g 3 jng 5 55

? (2% 3 3 -k AT %% 0°F)
A. 7.92 x 10° Ibm/hr
B. 8.40 x 10° Ibm/hr
C. 1.26 x 10® Ibm/hr

1.32 x 10% Ibm/hr

O

BEA
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P 193008
i 47 K119 [2.5/2.8]
FEL: P1886

A nuclear reactor is producing 3400 MW of thermal output with a vessel AT of 60°F and a
vessel mass flow rate of 1.0 x 10° Ibm/hr. If core AT is 63.6°F, what is core bypass flow rate?
(Assume bypass flow AT equals 0°F.)

A. 5.66 x 10° Ibm/hr

B. 8.40x 10° Ibm/hr

C. 3.60x 10" Ibm/hr

D. 9.43x 10" Ibm/hr

ANSWER: A.

i+ F R A2 3400 MW mé‘tﬁa?] B HBoygs AT 5 60°F~ F &% 5 1.0x 10® Ibm/hr
dod g AT 5 63.6°F > s 3 7nF 5 50 2 (BRK 3 -kix AT %3t 0°F)

A. 5.66 x 10° Ibm/hr

B. 8.40x 10° Ibm/hr

C. 3.60x 10’ Ibm/hr

9.43 x 10’ Ibm/hr

O

R A
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P 193008
i 47 K119 [2.5/2.8]
Bt P2291

A nuclear reactor is producing 3400 MW of thermal output with a vessel differential
temperature (AT) of 60°F and a vessel mass flow rate of 1.1 x 10° Ibm/hr. If core AT is 63.6EF,
what is core bypass flow rate? (Assume bypass flow AT equals 0°F.)

A. 5.66x 10° Ibm/hr

B. 6.23 x 10° Ibm/hr

C. 5.66x 10" Ibm/hr

D. 6.23x 10" Ibm/hr

ANSWER: B.

P FEEAL 3400 MW edigy > Hp e i@ £(AT)5 60°F ~ TS 5 L1 x 108
Ibm/hr o 4o% Y AT 5 63.6°F » Yoo i i 5 %0 2 (B3R %1 -kix AT %31 0°F)
A. 5.66 x 10° Ibm/hr

B. 6.23 x 10° Ibm/hr

C. 5.66x 10’ Ibm/hr

6.23 x 10’ Ibm/hr

O

BE B
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#£8 193008

g 5 - K1.20 [2.9/2.9]

BE.t P590

Adequate core bypass flow is needed to...

A. cool the excore nuclear instrument detectors.

B. provide reactor coolant pump minimum flow requirements.

C. prevent stratification of reactor coolant inside the reactor vessel.

D. equalize the temperatures between the reactor vessel and the upper vessel head.

ANSWER: D.

Yo T B A ENR AL 0 ML

A E gt e REGRIE -

B. # &5 KHhFE BRBLIKRE o

C. 1 F P 0k &4 4r-R A K (stratification) o
D. 2f7F e i PR a g & o

§% 1D,
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#£8 193008

g 5 - K1.20 [2.9/2.9]

BE.:  P1391

Which one of the following describes a function of core bypass flow?
A. Prevents excessive reactor vessel wall differential temperature

B. Prevents boron precipitation in the core baffle area

C. Provides a means of measuring core flow

D. Provides cooling to various reactor vessel internal components

ANSWER: D.

T e KM G s B g e i

A EIF TR A8 o

B. #F ALK g s 3 & % (baffle area) o
C. * kEplpuing -

D. * RArifr i p 3Rt .

§% 1D,
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P 193008
fei 47 K1.20 [2.9/2.9]
B P1488

Which one of the following is a function of core bypass flow?

A. Provides even flow distribution through the fuel.

B. Provides mixing of water in the reactor vessel head.

C. Ensures that core exit thermocouple readings represent average fuel temperatures.
D. Ensures that natural circulation will be initiated when forced circulation is lost.

ANSWER: B.

i<

- 51}{;—%2 SUpee R sy ?

3
A

A, RokikEg g .
B. * Kil &£ IRk o

C.mitpeo v BT BFHEE TR TIER -
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P 193008
fei 4 K121 [3.9/4.2]
B D P9l

Maximizing the elevation difference between the core thermal center and the steam generator
thermal centers and minimizing flow restrictions in the reactor coolant system (RCS) piping
are plant designs to...

A. minimize the RCS volume.

B. maximize the RCS flow rate during forced circulation.

C. ensure a maximum RCS loop transit time.

D. ensure RCS natural circulation flow can be established.

ANSWER: D.

TRKF e Z A4 Bafh?d O3 RLRHI S T 8F BEA KL SRCS)
FRaen g T gl B R T

A
A. ¥-RCSHFAFIE] -

B. -5 | PF I RCS iR FH T B o

C. 2% RCS it g nid pr [ (transit time) s & o
D. i RCS it = p Rk o

% :D.

Wi
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#£8 193008

g 5 - K1.21 [3.9/4.2]

BE.: P292

Which one of the following must exist for natural circulation flow to occur?
A. The heat source must be larger than the heat sink.

B. The heat source must be located higher than the heat sink.

C. The heat sink must be larger than the heat source.

D. The heat sink must be located higher than the heat source.

ANSWER: D.

AR RERRIEAL > TR L HEE D
A. #v/k(heat source)«¢ Jf ~ 3t #4 % (heat sink) °

B. RSl &

fmp
&
\
3
<k
A
’
e
&
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P 193008
fei 4 K121 [3.9/4.2]
BE: P893

The driving head for natural circulation flow through the core is developed by differences in
between the hot leg and the cold leg.

A. water density
B. water volume
C. pipe diameter
D. piping length

ANSWER: A.

A hp RIFRKRIRERE R p Bl AR o
A kR
B. -k484
C. %/

BE A
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P 193008
fei 4 K121 [3.9/4.2]
BEL: P1387

If the steam generator thermal centers were at the same elevation as the reactor core thermal
center, natural circulation flow in the reactor coolant system would...

A. not occur.
B. not be affected.
C. be greater than if they were at different elevations.

D. flow in the reverse direction.

ANSWER: A.
ek FAAL FORY S REF RE e R wAple o RIF R ES Frok kstihp X
CE S ST

A FEHH
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P 193008
fei 4 K121 [3.9/4.2]
BEL P1393

A nuclear reactor is shut down with natural circulation core cooling. Decay heat generation is
equivalent to 1.0% rated thermal power. Stable natural circulation mass flow rate is 1,000

When decay heat generation decreases to 0.5% rated thermal power, stable natural circulation
flow rate will be approximately...

A. 125 gpm.
B. 250 gpm.
C. 707 gpm.
D. 794 gpm.
ANSWER: D.
S AP R B RS 0 o p R AR 0 A2 R BT LO%I LR T - 4R
TP ARERFTE S S 1,000 gpm o
A2 HRBREED OSNIF RS F o BELA RHRAFHE 550
A. 125 gpm
B. 250 gpm
707 gpm
D. 794 gpm
§%:D
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P 193008
fei 4 K121 [3.9/4.2]
B D P1692

A nuclear reactor is shut down with natural circulation core cooling. Decay heat generation is
equivalent to 1.0% rated thermal power. Core AT has stabilized at 16°F.

When decay heat generation decreases to 0.5% rated thermal power, core AT will be
approximately...

A. 2°F.
B. 4°F.

C. 8°F.

D. 10°F.

ANSWER: D.

P E BER o D0 RERA e 0 B2 RREE LO%ELHS T R
= AT 48 %3 16°F -

A2 FRBERD OSUIFETRAF Yo AT g5 509

A. 2°F

B. 4°F

C. §8°F

o

10°F

i
b
o
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P 193008
fei 4 K121 [3.9/4.2]
BEL: P188T

Establishing natural circulation requires that a heat sink be in elevation than a
heat source and that a difference exist between the heat sink and heat source.

A. lower; pressure
B. lower; temperature
C. higher; pressure
D. higher; temperature

ANSWER: D.

#2op RE%RF & #FA(heat sink) 3 & BhoonERAERRZT GG °

A MY R A

B. ™t B A

C. 33 RA
D. 33 ;8%
£%:D
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P 193008
fei 4 K121 [3.9/4.2]
FEL: P1989 (B2386)

Which one of the following conditions must occur to sustain natural circulation in a fluid
system?

A. Subcooling of the fluid

B. A phase change in the fluid

C. A density change in the fluid

D. Radiative heat transfer to the fluid

ANSWER: C.

B AR N S BT TRl Y A LR iEE D
A T4

B. 48 4p ik 2 % (phase change)

C. nH#i% R

D. fg5ti@# 3 /ity
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P 193008
fei 4 K121 [3.9/4.2]
B P2092

A nuclear reactor is shut down with natural circulation core cooling. Decay heat generation is
equivalent to 1.0% rated thermal power. Core AT has stabilized at 16°F.

When decay heat generation decreases to 0.333% rated thermal power, core AT will be
approximately...

A. 2°F.
B. 4°F.

C. 8°F.

D. 10°F.

ANSWER: C.

P E BER o D0 RERA e 0 B2 RREE LO%ELHS T R
= AT 48 %3 16°F -

AL FRBEFI 03BRFLHSF > o AT 95 559

A. 2°F

B. 4°F

C. §8°F

o

10°F

i
b
@)
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P 193008
fei 4 K121 [3.9/4.2]
B P2392

A nuclear reactor is shut down with natural circulation core cooling. Decay heat generation is
equivalent to 1.0% rated thermal power. Core AT has stabilized at 13°F.

When decay heat generation decreases to 0.5% rated thermal power, core AT will be
approximately...

A. 4°F.
B. 6°F.

C. 8°F.

D. 10°F.

ANSWER: C.

P E BER o D0 RERA e 0 B2 RREE LO%ELHS T R
= AT 48 %% 13°F -

A2 FRBERD OSUIFETRAF Yo AT g5 509

A. 4°F

B. 6°F

C. §8°F

o

10°F

i
b
@)
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P 193008
fei 4 K121 [3.9/4.2]
B P2491

A nuclear reactor is shut down with natural circulation core cooling. Decay heat generation is
equivalent to 1.0% rated thermal power. Stable natural circulation flow rate is 800 gpm.

When decay heat generation decreases to 0.5% rated thermal power, stable natural circulation
flow rate will be approximately...

A. 400 gpm.
B. 565 gpm.
C. 635 gpm.
D. 696 gpm.

ANSWER: C.

AARREEED OSNFRBAF o EL RBERAFHE 559

>

400 gpm

w

565 gpm
C. 635 gpm
D. 696 gpm

B%C
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P 193008
o & 0 K1.22 [4.2/4.2]
B P1492

A nuclear power plant is operating at 100% power when a loss of offsite power occurs,
resulting in a reactor trip and a loss of forced reactor coolant circulation. After 30 minutes,
reactor coolant system (RCS) hot leg temperature is greater than cold leg temperature and
steam generator (S/G) levels are stable.

Which one of the following combinations of parameter trends, occurring 30 minutes after the
trip, indicates that natural circulation is occurring? (CET = core exit thermocouple)

RCS HOT LEG RCS COLD LEG S/G RCS CET
TEMPERATURE = TEMPERATURE PRESSURES SUBCOOLING
A. Decreasing Stable Stable Increasing
B. Increasing Decreasing Increasing Decreasing
C. Decreasing Decreasing Decreasing Decreasing
D. Increasing Increasing Decreasing Increasing
ANSWER: A.

PR EA S ERFREERTAIFE BRSOk R

Pt TR 100%7 58
P F R FR A AR ARCS) SRR R F A HIL AL B(S/G)

FIEH < 30 A 481k

Py a2
7K1~ (<]
k=48 2

B30 A48T FIRIE Ll L M Adp A4 p AR 2 (CET = Yoo AT BT W)

RCS #+4 8 RCS 4 48 & S/G & 4 RCSCET = 4 &
A TR &% &2 B 4e ¢
B. #3"* Trg e H 4o ¥ PR
C. &=r%¢@ TrE e PR R
D. #3° 3 R B4 @
ERA
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P 193008
o & 0 K1.22 [4.2/4.2]
BE. 1 P1791

A nuclear reactor is operating at 100% power when a loss of offsite power occurs, resulting in
a reactor trip and a loss of forced reactor coolant circulation. Reactor coolant system (RCS)
hot leg temperature is greater than cold leg temperature and all other parameters (e.g. steam
generator (S/G) levels) are stable.

Which one of the following combinations of parameter trends, occurring 2 hours after the trip,
indicates that natural circulation is not occurring? (CET = core exit thermocouples)

RCS HOT LEG RCS COLD LEG S/G RCS CET
TEMPERATURE TEMPERATURE PRESSURES SUBCOOLING
A. Stable Stable Decreasing Decreasing
B. Stable Decreasing Decreasing Stable
C. Decreasing Decreasing Decreasing Increasing
D. Decreasing Stable Stable Increasing
ANSWER: A.

P TR 100%7 FiE 0 L &2 A R RBER X 22 F RBA IO
FIHE 30 44815 > F B BA AR ARCS)PEAEREF A H > LW S B ET A
4 B(S/G)k i+ > 2RAE T

Pl

Liz2 [ pEis > T AFRIE S t T’E‘fr??*:“:}‘;] L w4 p AR J‘ﬁiﬁ ?(CET = s i v
= e
% 18)

RCS #.:4 8 RCS 4 # 8 S/G &4 RCS CET = 4 &
A RT 23 o o
B. <z TR Fos e &
C. T LE DA ﬁgﬁa
D. =¥ BT BT H e w
EEA
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P 193008
i 8 K1.23 [3.9/4.1]
B D P92

A nuclear reactor is shut down at normal operating temperature and pressure with all reactor
coolant pumps stopped. Stable natural circulation cooling is in progress with 50°F of RCS
subcooling. Which one of the following, if increased, will not affect natural circulation flow
rate?

A. Reactor coolant pressure

B. Time after reactor trip

C. Feed water flow rate

D. Steam generator pressure

ANSWER: A.

-G R R LA EEERZRS TR KRBT EE o & RCS

.
SAR S SOF T AR p ARREE - FT IR FH 4 0 2§ B R ER
£
e !

A, F RS R 4
B. F B4 B ts i
C. #kin

D. #7422 R

N
oS

% A
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#£8 193008

g 5 - K1.23 [3.9/4.1]

FE.t P293

Fully-developed natural circulation flow rate will be greatest when...

A. all reactor coolant pumps stop sequentially within 1 hour after a reactor trip.
B. all reactor coolant pumps stop at the same time the reactor trips.

C. all reactor coolant pumps run for 1 hour after a reactor trip, and then stop.

D. only one reactor coolant pump runs for 1 hour after a reactor trip, and then stops.

ANSWER: B.

% 27 = (fully-developed)shp 2R JaokR i 5 » #30PPg * 7

A HTF F EEAAORRIENE EEEBL 1PN BL o

B. “} F B4 IKRFMENE LR B

C. #t} F B frkRotF BBk BT L P R HL -

D. - BF BEAIKRDF BEEBEEE LR REHL -

B% B,
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#£8 193008

g 5 - K1.23 [3.9/4.1]

BE.: P392

Natural circulation flow can be enhanced by...

A. increasing the elevation of the heat source to equal that of the heat sink.

B. increasing the temperature difference between the heat sink and the heat source.
C. decreasing the temperature difference between the heat sink and the heat source.

D. decreasing the elevation difference between the heat source and the heat sink.

ANSWER: B.

PERTATRIE BT AP i ?
A. 34 # R B A (elevation) 1 B2 E A B R AP o
B. MR e £ o

C. " g pme Beg 4 -

W
b
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P 193008
i 8 K1.23 [3.9/4.1]
B P1493

Which one of the following will enhance natural circulation flow in the reactor coolant
system?

A. Pressurizer level decreases.

B. Steam generator level increases.

C. Pressurizer pressure decreases.

D. Steam generator pressure increases.

ANSWER: B.

- ajfadﬁ::z,-igﬁ;; M BL Frok KB ehp R R3S
A BRH K E M

B. A A4 BRIH A4 o

C. MRS i

D. #i A2 BRA H 4o

B% B,
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P 193008
i 8 K1.23 [3.9/4.1]
B D PI591

A nuclear reactor had been operating at a constant power level for the last two weeks when a
loss of all ac power occurred, thereby causing a scram and a loss of forced reactor coolant
flow. Natural circulation reactor coolant flow developed and stabilized 30 minutes after the
scram.

Which one of the following combinations of initial reactor power and post-scram steam
generator pressure will result in the highest stable natural circulation flow rate 30 minutes
after the scram?

INITIAL POST-SCRAM
REACTOR STEAM GENERATOR
POWER PRESSURE

A. 100% 1,100 psia

B. 25% 1,100 psia

C. 100% 1,000 psia

D. 25% 1,000 psia

ANSWER: C.

TR RGN ARA FERA G PEF AL UNT S A kR A
FREALFREERE o 5830 2480 > F BREA S P RIERA FrRin T2 -
B > TR R BB SR A A BEBUERA A Y B R ET
REE S

FREA s FEA BERUGRA
A. 100% 1,100 psia

B. 25% 1,100 psia

C. 100% 1,000 psia

D. 25% 1,000 psia

§%:C
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P 193008
i 8 K1.23 [3.9/4.1]
BE.: P1985

A nuclear reactor had been operating at a constant power level for the last two weeks when a
loss of all ac power occurred, thereby causing a reactor trip and a loss of forced reactor
coolant flow. Natural circulation reactor coolant flow developed and stabilized 30 minutes
after the trip.

Which one of the following combinations of initial reactor power and post-trip steam
generator pressure will result in the lowest stable natural circulation flow rate 30 minutes after
the trip? (Assume constant steam generator water levels.)

INITIAL POST-TRIP
REACTOR STEAM GENERATOR
POWER PRESSURE

A. 100% 1,100 psia

B. 25% 1,100 psia

C. 100% 1,000 psia

D. 25% 1,000 psia

ANSWER: B.

PG E RERECENAETHFEREAIG > PEFFIEL N T A kR T4
FREALFREERE o 5830 2480 > F BREA S P RIERA FrRin T2 -
R > TR EE RS SRR AL BERLRA > A2 B MO
RS P(BEREFAAL Bavk I3 §)

FREA s FEA BERUGRA
A. 100% 1,100 psia

B. 25% 1,100 psia

C. 100% 1,000 psia

D. 25% 1,000 psia

§% 0B
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P 193008
i 8 K1.23 [3.9/4.1]
B P2492

A nuclear reactor had been operating at steady state 100% power when a loss of offsite power
occurred, thereby causing a reactor trip and a complete loss of forced reactor coolant flow.
Natural circulation reactor coolant flow developed and stabilized approximately 30 minutes
after the trip.

Which one of the following combinations of reactor power history and post-trip steam
generator pressure will result in the highest stable natural circulation flow rate?

DAYS AT POST-TRIP
FULL STEAM GENERATOR
POWER PRESSURE

A 12 1,100 psia

B. 100 1,100 psia

C. 12 1,000 psia

D. 100 1,000 psia

ANSWER: D.

- IR R }@E?u 100%%%@51 KEH o PR T AL F REA kAR
R4 A NEBI0LME > FREYSF AGERL kRS

PR F REELH SR AL BEBRUERS A4 B F BT KRR ?

FREE2H EAALE

R S Eiwts R4
A, 12 1,100 psia
B. 100 1,100 psia
C. 12 1,000 psia
D. 100 1,000 psia

P
)
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P 193008
i 8 K1.23 [3.9/4.1]
B P3292

A few minutes ago, a nuclear power plant experienced a loss of offsite power that caused a
reactor trip and a loss of all reactor coolant pumps. Natural circulation flow is currently
developing in the reactor coolant system (RCS).

Which one of the following operator actions will enhance RCS natural circulation flow rate?
A. Establish and maintain saturation conditions in the RCS.

B. Establish and maintain a steam bubble in the reactor vessel.

C. Establish and maintain steam generator pressure above RCS pressure.

D. Establish and maintain steam generator water level high in the normal operating range.

ANSWER: D.

’zr

#z'@“%@ﬁw% DR FRFER TR BFLAAORRBLERE - F

bgrok i RCSMA S 1254 f 2 ook -

%ﬁ

R 4R BT SN B (T pE > M 40 RCS 0 RIS 2
A. B RCS#: 3 afFerfoik ik o

B. hF A A T agEie o
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P 193008
i 47 1 K124 [2.7/3.1]
BEL: P592

During the reflux boiling method of core cooling, the steam that is generated in the core is
condensed in the side of a steam generator and flows back into the core via the
. (Assume the steam generators contain U-tubes.)

A. hot leg; hot leg
B. cold leg; hot leg
C. hot leg; cold leg

D. cold leg; cold leg

ANSWER: A.

FI# w2 (reflux boiling)i4 frig c P pes A 2 chz i W W A2 B RIA
Foxgd  winip(BREFTAIEZUAE)

A B A

B. 4 #

C. #8548

D. it b

ERCA
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P 193008
i 47 1 K124 [2.7/3.1]
BE.: P786

Which one of the following describes the mechanism for core heat removal during reflux
cooling?

A. Forced coolant flow

B. Natural circulation coolant flow

C. Conduction with stagnant coolant flow
D. Radiation with total core voiding

ANSWER: B.

-~

T AR F ek s e w g £r(reflux cooling) B AR g ] 2
A. A ks e

B. P ZRPAIRA Erokon o

C. fI* i birkinie7mRE -

D. 1% &% < % ¢ (total core voiding)i& {7 §§ &

¥% B
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#£8 193008

g 5 - K1.24 [2.7/3.1]

BE. P2692

A nuclear power plant is experiencing natural circulation core cooling following a loss of
coolant accident. Which one of the following, when it first occurs, marks the beginning of

reflux core cooling? (Assume the steam generators contain U-tubes.)

A. Reactor core steam production results in two-phase coolant entering the hot leg and being
delivered to the steam generators.

B. Hot leg steam quality is so high that the steam generators cannot fully condense it and
two-phase coolant is returned to the reactor vessel via the cold leg.

C. Hot leg condensation is unable to pass completely through the steam generators to enter
the cold legs.

D. The steam generators are no longer able to condense any of the steam contained in the hot
leg.

ANSWER: C.

Prav RAE 2 AR A Fld 87 p RipRpeaire TARF AF RFLF > &
F g s B A R4 fr(reflux cooling) 7 (B #iv A2 £ 7 UA)E)

A FREERCALIFA FAFALIRE B Y BETFTALE

B. z%%wiiﬁaiiﬂsé CHERFETAA BEZRY MRS L ok Bed L
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P 193008
i 87 K125 [3.3/3.4]
BE: P593

A reactor coolant system cooldown is in progress on natural circulation via the steam
generator (S/G) atmospheric steam relief valves (operated in manual control). If high point
voiding interrupts natural circulation, which one of the following will occur? (Assume feed
flow rate, relief valve position, and decay heat level are constant.)

A. S/G level increases and S/G pressure increases.

B. S/G level increases and S/G pressure decreases.

C. S/G level decreases and S/G pressure increases.

D. S/G level decreases and S/G pressure decreases.

ANSWER: B.

FRREARRED FA A2 BOG)* # 2ARR(E 03 T) B4 p Rk
AAr oAk B ARERTIR A 2 Fiea P Er o K 4 BARR? (BRAVRIEE - R
Rz % FH ] afFr %)

A. S/G kiR 4 R e o

B. S/G ki3 e ~ B4 FE o

C. S/G ki ~ R4 B 4e o

D. S/G kgt B 4 8% i, o

%% 1B,

7
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P 193008
i 87 K125 [3.3/3.4]
BE: P793

A reactor coolant system natural circulation cooldown is in progress via the steam generator
(SG) atmospheric steam relief valves (operated in manual control). Assume feed flow rate,
relief valve position, and decay heat level are constant.

If high point voiding interrupts natural circulation, SG levels will gradually ; and
core exit thermocouple indications will gradually

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

FReEAR pongd FRAL BOO) X F ZFARERRE SHFT) Bl 7o 2%
AAT e BRKAKIRF SRR RRE ) BB R

drk B RERFIB A A e P 8o SG kRl e dicRTBRLTE
Wi by °
A. '3 f'ﬁ;i‘aét

C i‘g%;i‘a%
D i“gﬁ'ﬁ,"ﬁx'ﬁ
% :C

116



P 193008
i 87 K125 [3.3/3.4]
BEL P2093

A reactor coolant system natural circulation cooldown is in progress via the steam generator
(S/G) atmospheric steam relief valves (operated in manual control).

If high point voiding interrupts natural circulation, which one of the following will occur?
(Assume feed flow rate, relief valve position, and decay heat level are constant.)

A. S/G pressure decreases and core exit thermocouple (CETC) temperature increases.

B. S/G pressure decreases and CETC temperature remains constant.

C. S/G pressure increases and CETC temperature increases.

D. S/G pressure increases and CETC temperature remains constant.

ANSWER: A.

FRELIR snisd FAAL BOO)* §F ZABRR(E &4 7) Bioe 7 A0k
I

ol pORETR TR A A FiEa PR Mg 4 P ARIR D (B AR BRR 2
2R BT )

A SIG R i s st BT (CETORAR = F -
B. S/G &4 % %~ CETC i & 457 % -

C. SIGR 4 ~CETE R 2 3 -

D. S/G B 4 34 ~ CETC B & 84 7 % -

=N

7/
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P 193008
i 87 K125 [3.3/3.4]
B P2493

A reactor coolant system natural circulation cooldown is in progress via the steam generator
(S/G) atmospheric steam relief valves (operated in manual control).

If S/G high point voiding interrupts natural circulation, which one of the following will occur?
(Assume feed flow rate, relief valve position, and decay heat level are constant.)

A. S/G steam flow rate decreases and core exit thermocouple (CETC) temperature increases.
B. S/G steam flow rate decreases and CETC temperature remains constant.

C. S/G steam flow rate increases and CETC temperature increases.

D. S/G steam flow rate increases and CETC temperature remains constant.

ANSWER: A.

FREAFr-Ragd i 22 FO/G) § T RN (S 4 17) Bt 70 Ripk

g

T
R

ek RERFIZTAL ER AL FiE A
BRE -2 2885 a7 %)

RS ERE SERC TN ST

A. S/IG ZTimF R e div 27 B(CETO)R AL -
B. S/G #iiimn& s CETCE AR 272 % -

C. S/G #iTinZ& s+ ~CETE:ER 2 F o

D. S/G #iTin & 4c ~ CETC B & ‘a5 72 %

=N
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FLE /SR - 193008/1 (201635 1%)
FIREME ¢ K1.02[2.8/3.0]
5% - P5745 (B5744)

Initially, subcooled water is flowing into a fuel assembly with subcooled water exiting
the fuel assembly several degrees hotter than when it entered. No boiling is occurring
in the fuel assembly. Assume that fuel assembly thermal power and water flow rate
remain the same.

System pressure is decreased, causing some of the water in contact with the fuel rods
to boil during transit through the fuel assembly, but the water exiting the fuel
assembly remains subcooled. Compared to the initial conditions, the average fuel
temperature in the fuel assembly will be ; and the temperature of the
water exiting the fuel assembly will be

A. higher; the same

B. higher; higher

C. lower; the same

D. lower; higher

ANSWER: D.

BTSRRI » (S HERIR NS I B R RTE - RIS
B o IERHERIR Y RO RAERFELE - SARRIRR » 5 (R gy
KHEBERBINKOR » SRSRERIIE I - (EREREROR 2 AR VBRI
B - BLENARPLLE - SRR TASEMEDRREE ¢ BORESARIC K
FORRERE____ -

ARZE

B

CIHK1E : AlE]

DA e

oS .
l/_}:l\/\ ° D

v

119



T} H /RE5E © 193008/2 (2016:71)
HIREHE © K1.04 [3.1/3.3]
FeiE © P287 (B2987)

Which one of the following describes the heat transfer from a fuel rod experiencing

departure from nucleate boiling? (AT refers to the difference between the fuel rod

surface temperature and the coolant saturation temperature.)

A. Steam bubbles begin to blanket the fuel rod surface, causing a rapid increase in
the AT for a given heat flux.

B. Steam bubbles completely blanket the fuel rod surface, causing a rapid decrease in
the AT for a given heat flux.

C. Steam bubbles begin to form on the fuel rod surface, causing a rapid increase in
the heat flux from the fuel rod for a given AT.

D. Steam bubbles completely blanket the fuel rod surface, causing a rapid increase in
the heat flux from the fuel rod for a given AT.

ANSWER: A.

SRR S BKE R R AT - YA A T PARHEE (mi b e e 24
&2

AJVEBHIRE MRS E - EEATHEIE JI(E2VE & BERY)

B AESE2EENEIEEE > BERATHEBNEREE .IEEH)
C.REBAIATE %M%E%Etﬁ/& » EEQINEHERRY B B PR N (& ATIE ERF)

DIS5E LT AL » SN R B RN I (4 A TE )
HHE A
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ﬂE/ﬂél%mwumm%ﬁ)
HIREHE © K1.18 [2.3/2.5]
FE5% © P5446 (B5445)

Refer to the drawing of a section of pipe that contains flowing subcooled water (see
figure below).

Given:

® Pressure at P1 is 24 psig.

® Pressure at P2 is 16 psig.

® Pressure change due to change in velocity is 2 psig.

® Pressure change due to change in elevation is 10 psig.

The pressure decrease due to friction head loss between P1 and P2 is X
and the direction of flow is from

A. 2 psig; left to right

B. 2 psig; right to left

C. 4 psig; left to right

D. 4 psig; right to left

ANSWER: D.

S —RNEA REINIR A2 7/KE R E (R TE)

A

® 7E P1RMYER S Ky 24 psig

® {f P2 EYERJ] By 16 psig

® [RIHEELiEpnY R JI8 (L Ky 2 psig

o AEiES LR 8L fy 10 psig

TEPLRIP2 R A K BRIE A i B BR TR D2 L TR EN T AR

A.2psig; EEHG
B. 2 psig ;s G&E
C.4psig: et
D.4psig: A&fF

e
AL
= =~

D
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ﬂE/ﬂél%mwumm%ﬁ)
HIREHE © K1.18 [2.3/2.5]
9% : P5847 (B5845)

Refer to the drawing of a section of pipe that contains flowing subcooled water (see
figure below).

Given:

® Pressure at P1 is 26 psig.

® Pressure at P2 is 34 psig.

® Pressure change due to change in velocity is 2 psig.

® Pressure change due to change in elevation is 8 psig.

The pressure decrease due to friction head loss between P1 and P2 is X
and the direction of flow is from

A. 2 psig; left to right

B. 2 psig; right to left

C. 4 psig; left to right

D. 4 psig; right to left

ANSWER: A.

S — RN EH R A2/KE SR (R T &)

BT

® 1t P1JRHIEET] Fy 26 psig

® 1f P2BRHYERT) Ry 34 psig

® AT LIERER A B 2 psig

o [ASEELIERERA/ES psig

TEPHIP2 7 [ FH A R /K BE AR O 25 R JBR 7k 2 » TREN T AR

A.2psig; EEHG
B. 2 psig ;s G&E
C.4psig: et
D.4psig: A&fF

EEDA

QF%

P:
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T} H /RE5E © 193008/5 (2016:71)
HIREHE © K1.18 [2.3/2.5]
Fr49E : P6648 (B6646)

Refer to the drawing of a section of pipe that contains flowing subcooled water. (See
figure below).

Given:

® Pressure at P1 is 30 psig.

® Pressure at P2 is 32 psig.

® Pressure change due to change in velocity is 2 psig.

® Pressure change due to change in elevation is 2 psig.

The pressure decrease due to friction head loss between P1 and P2 is X
and the direction of flow is from

A. 2 psig; left to right

B. 2 psig; right to left

C. 6 psig; left to right

D. 6 psig; right to left

ANSWER: B.

S5 RN AR A2 /KE S E (R T E)

A

® i PipafYERT] Ky 30 psig

® {F P2 iaHYBET] Fy 32 psig

® [RIREELIGRHYERAE £y 2 psig

® NEiZ8LIGRHIBRAE £y 2 psig

FEPHIP2 2 [ A R /K BEFR 2R 1 R JBR 0 )k D 2 s MR EN T A2

A.2psig; EEHG
B. 2 psig ;s G&E
C.6psig: fEEhH
D.6psig: A&

e
AL
= =

B

Jrﬁ}
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FLE /SR © 193008/6 (2016 i)
KIREME © K1.18[2.3/2.5]
3% © P7048 (B7046)

Refer to the drawing of a section of pipe that contains flowing subcooled water (see
figure below).

Given:

® Pressure at P1 is 34 psig.

® Pressure at P2 is 20 psig.

® Pressure change due to change in velocity is 2 psig.

® Pressure change due to change in elevation is 8 psig.

The pressure decrease due to friction head loss between P1 and P2 is X
and the direction of flow is from

A. 2 psig; left to right

B. 2 psig; right to left

C. 4 psig; left to right

D. 4 psig; right to left

ANSWER: D.

SE N EH REINZTOS7KE I E (R T E)

B

® 7t P1EHYERT] Ry 34 psig

® 1T P2RAVERS] By 20 psig

o RIS LIERATEE 112 2 psig

o A28 LiERkAIEE 1182 8 psig

FEPLFIP2. R FR A FEE 2K BETE A A B B T R D2 s TREN T A2

A.2psig; EEH
B. 2 psig ;s G&E
C.4psig: E&2H
D.4psig: A&F

Rz .
EE: D
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Rl E/3E%E : 193008/7 (2016 #7i)
KIREME © K1.21[3.9/4.2]
FFo% © P7447

Sustained natural circulation requires that the heat source is in elevation
than the heat sink; and that there is a difference between the heat source
and the heat sink.

A. lower; phase

B. lower; temperature

C. higher; phase

D. higher; temperature

ANSWER: B.
HESH AR R AR S R LT HEVREE (A
7 o
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