#p 293008
fea 4 0 K1.01[2.6/2.8]
3t B88

The highest rate of heat transfer from the fuel-cladding surface to the coolant channel
is provided by...

A. forced convection with subcooled coolant (no boiling).

B. natural convection with subcooled coolant (no boiling).

C. natural convection with bulk boiling of coolant.

D. forced convection with nucleate boiling.

ANSWER: D.
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#p 293008
fea 4 0 K1.01[2.6/2.8]
3t B89

The order of heat-transfer mechanisms occurring in the core (inlet-to-outlet) is...
A. subcooled nucleate boiling, single-phase convection, slug flow, annular flow.
B. subcooled nucleate boiling, single-phase convection, annular flow, slug flow.
C. single-phase convection, subcooled nucleate boiling, slug flow, annular flow.
D. single-phase convection, subcooled nucleate boiling, annular flow, slug flow.
ANSWER: C
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#p 293008
Soa 4 0 KL1.01[2.6/2.8]
B350 B389 (P286)

As heat is transferred to water adjacent to a heating surface, many factors influence
steam bubble formation. Select the characteristic below that 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

BoBAG 2 RBIRRL RO FIFFERLREITIEA S T AR § R E
Wiz A58 9

A BRI R 2B SR

B. k& L P5F4pis SR &

C.Ejh Atk i AL B

D. izfa3t ke 2 5 48

g% D.



#p 293008
fea 4 0 K1.01[2.6/2.8]
B3t B885

The dominant heat transfer mechanism that occurs when nucleate boiling is present
is...

A. convection.

B. radiation.

C. conduction.

D. induction.

ANSWER: A
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#p 293008
fea 4 0 K1.01[2.6/2.8]
B3t 0 B986

Which one of the following describes convection heat transfer?

A. The flow of heat through a body or between bodies in direct contact

B. The flow of heat between two different fluids not in direct contact

C. The flow of heat from a body by electromagnetic waves across an intervening
space

D. The flow of heat between a fluid and surface by circulation of the fluid

ANSWER: D
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#p 293008
fea 4 0 K1.01[2.6/2.8]
B35 B1183

Refer to the drawing of a pool boiling curve (see figure below). In which region(s) of
the curve does the reactor normally operate to transfer heat from the fuel cladding to
the coolant at 100% power?

A. Regions Il and 111

B. Region Il only

C. Regions I and Il

D. Region | only

ANSWER: C
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#p 293008
soifE 0 KL1.01[2.6/2.8]
B B1285 (P2787)

For boiling to occur, the coolant adjacent to the fuel rod must have sufficient heat flux
for vapor bubble formation. Select the characteristic below that will aid in bubble
formation.

A. Surface scratches or cavities in the fuel clad

B. Subsurface void defect in the fuel clad

C. Increased coolant velocity past the fuel rod

D. Chemically inert material dissolved in the coolant

ANSWER: A
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#p 293008
soifE 0 KL1.01[2.6/2.8]
B B2784 (P1086)

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

B AF g b FroRE N 4 FroR A sE 0 T iR A 7T (superheated steam) 3B o B
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#p 293008
SR 4 0 K104 [2.6/2.7]
B0 B0

Boiling improves heat transfer because the...

A. agitation produced reduces the thickness of the fluid film and the bubble
formation removes the latent heat of vaporization from the heated surface.

B. bubbles produced reduce the turbulence in the bulk fluid flow and transfer the
latent heat of condensation to the fluid as the steam bubbles collapse in the
laminar fluid film.

C. velocity of the laminar fluid film past the heated surface increases causing the .T
between the heated surface and the fluid film to increase.

D. velocity of the laminar fluid film near the heated surface decreases causing the
liquid contact time with the heated surface to increase.

ANSWER: A
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#p 293008
SR 4 0 K104 [2.6/2.7]
Bt B486

Nucleate boiling occurring at the surface of a fuel rod...

A. increases the convective heat transfer from the fuel rod to the coolant.

B. decreases the convective heat transfer from the fuel rod to the coolant.

C. has no effect on convective heat transfer because it is boiling heat transfer.

D. causes damage to the fuel rod because it disrupts the laminar flow of coolant next
to the fuel rod.

ANSWER: A
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#p 293008
SondF 0 KL.04[2.6/2.7]
B35 : B588 (P389)

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
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#p 293008
doifE 0 KL1.04 [2.6/2.7]
B B1086 (P2287)

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 bubbles have a greater thermal conductivity than water.

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

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

D. The motion of the steam bubbles causes rapid mixing of the coolant.
ANSWER: D
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#p 293008
SR 4 0 K104 [2.6/2.7]
B350 B1890 (P487)

Nucleate boiling enhances the convective heat transfer coefficient by

the thermal conductivity of the coolant and the
laminar layer thickness.

A. increasing; decreasing

B. increasing; increasing

C. decreasing; decreasing

D. decreasing; increasing

ANSWER: A
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#p 293008
SR 4 0 K104 [2.6/2.7]
B350 B2385 (P2386)

Subcooled water enters the bottom of a fuel assembly in an operating reactor core. As

the water flows upward past the fuel assembly, boiling occurs and the coolant exits

the fuel assembly at saturation temperature.

If the coolant had remained subcooled, average fuel temperature would have been
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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#p 293008
doifE 0 KL1.04 [2.6/2.7]
B B2486 (P2686)

Subcooled water enters the bottom of a fuel assembly in an operating reactor core. As

the water flows upward past the fuel assembly, the water heats up and exits the fuel

assembly. If the water begins boiling within the fuel assembly such that a saturated

(versus subcooled) fluid exits the fuel assembly, average fuel temperature will be
because boiling is a efficient method of heat transfer. (Assume

fuel assembly power does not change.)

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: C
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#p 293008
SR 4 0 K104 [2.6/2.7]
B350 B2886 (P1086)

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

B AF g b FroRE N 4 FroR A sE 0 T iR A 7T (superheated steam) 3B o B
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#p 293008
SR 4 0 K104 [2.6/2.7]
B350 B2986 (P2986)

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 convective 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 293008
doifE 0 KL1.04 [2.6/2.7]
B % B3785 (P3786)

Subcooled water is flowing into a fuel assembly in an operating reactor core. As the
water flows upward through the fuel assembly, the water begins to boil and exits the
fuel assembly as a saturated fluid.

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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#p 293008
Sean 4 0 K106 [2.5/2.6]
B3t B387

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

A. Subcooling of the fluid

B. A phase change in the fluid

C. An enthalpy change in the fluid

D. Radiative heat transfer to the fluid

ANSWER: C
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#p 293008
Sean 4 0 K106 [2.5/2.6]
B350 B2386 (P1989)

Which one of the following conditions must occur to sustain natural convection 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
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#p 293008
Soa 4 ¢ KL.07 [2.8/3.0]
B350 B388 (P387)

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. VVapor 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. Transition boiling

D. Partial film boiling

ANSWER: B
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#p 293008
Sean 4 0 K107 [2.8/3.0]
B35 B887

Refer to the drawing of a pool-boiling curve (see figure below). The region in which
nucleate boiling is the primary heat transfer mechanism is region...

Al

B. Il

C. .

D. IV.

ANSWER: B
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#p 293008
Sean 4 0 K107 [2.8/3.0]
B350 B1087 (P1686)

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

A. Tcidequals Tsat

B. Tciais greater than Tsa

C. Tauk coolantequals Tsat

D. Taulk coolant IS 1€ss than Tsat

ANSWER: D

T A A s PR R g e 2o P 2
A. Toiad &3 Teat

B. Tclad = *% Tsa

C. Taukcoolant 3 ** Tsat

D.

TBulk coolant ’J‘ A Teat
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#p 293008
foifE 0 KL1.07 [2.8/3.0]
B B1287 (P2687)

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 293008
Sean 4 0 K107 [2.8/3.0]
B350 B1786 (P1888)

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

A. Tcidequals Tsat

B. Tciais greater than Tsa

C. Tauk coolantequals Tsat

D. Taulk coolant IS 1€ss than Tsat

ANSWER: C

T 5 7 % ke e e R 22 A L D
A. Toiad &3 Teat

B. Tclad = *% Tsa

C. Taukcoolant 3 ** Tsat

D.

TBulk coolant ’J‘ A Teat

gx: C
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# B . 293008

Frae 55 0 K1.07 [2.8/3.0]

B 3.1 B1986 (P1186)

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. Region |

B. Region Il

C. Region 111

D. Region IV

ANSWER: B

F A ARA (RTE) - B @b RF R L
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#p 293008
Sean 4 0 K107 [2.8/3.0]
B350 B2088 (P1286)

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

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

A. Region |

B. Region Il

C. Region 111

D. Region IV

ANSWER: B

S0 fAEd ARE (ATH) -
100%7 57 > HF REReEBRTEH F 0 d R SRS R @@ gL 578
B % ?

Al &

B. Il &

C. Il &

D. IV %

§%: B

LOG
HEAT FLUX

POOL BOILING CURVE
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#p 293008
Sean 4 0 K107 [2.8/3.0]
B35 : B3685 (P3686)

A 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

- F Y chxH FEEL O PR Ry o BSL A D AERY o U
PR RV AIRTISE R 2280°F  FIRA IrdlE R ERAF RS RER R
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#p 293008
fean 4 0 K1.08[2.9/3.1]
Bt Bl142

Which one of the following describes the onset of transition boiling?

A. Steam bubbles begin to blanket the fuel rod causing a rapid increase in the .T
between the fuel rod and the coolant.

B. Steam bubbles completely blanket the fuel rod causing an increase in the heat flux
from thefuel rod.

C. Steam bubbles begin to blanket the fuel rod causing a rapid decrease in.T
between the fuel rod and the coolant.

D. Steam bubbles break up the laminar layer of coolant on the surface of the fuel rod
causing an increase in the heat flux from the fuel rod.

ANSWER: A
T A in 5 B AR R ek i 9

!M

A TR R ERES ) RV E L PR AR A B A Eeid B 4

B. wig=x PR 0 HR K PRSP £ 4

C. B4R EVIs  ERWEHBEL IR F R £ B dp it o

D. jTi& fvbite & o pLaf 4 fr-kenk on &k (laminar layer) - 3 &k p el chd
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#p 293008
fean 4 0 K1.08[2.9/3.1]
Bt B287

Departure from nucleate boiling (DNB) occurs when steam bubbles begin to blanket
the fuel rod, resulting in a rapid in heat transfer rate and a rapid

in.T (fuel clad minus coolant temperature).

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A

FACRRREREER RS EDONB)E 2 0 ERAGE F P ’
A (PRERRL A RER ) BAL P °

A Fl s B S

B. ® @]

C. Hi4c ; Hi 4

D. fgf%n ; /ﬁk ak

§% 0 A
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#p 293008
fean 4 0 K1.08[2.9/3.1]
B350 B1288 (P3388)

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

A. Bulk boiling is occurring.

B. Departure from nucleate boiling has been reached.

C. Critical heat flux is increasing.

D. Nucleate boiling is occurring.

ANSWER: B

PAEE S LR RE A DR B R BRI R 0 A TR

Aol 1 A 2% -
TEL g 2

2,
> 1532 5t 4t 4 1(DNB)
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#p 293008
fean 4 0 K1.08[2.9/3.1]
B350 B1985 (P1288)

Departure from nucleate boiling should not be allowed to occur in the core because...

A. as steam bubbles begin to blanket the clad, the radiative heat transfer decreases.

B. as steam bubbles in the coolant form and then collapse, water hammer occurs.

C. as steam bubbles begin to blanket the clad, temperature rises sharply.

D. as steam bubbles form in the coolant, voids-induced reactivity changes cause
undesirable power changes.

ANSWER: C

’,}_Jyﬁ N - S [@ fa;‘i %;}p‘_# ;ﬂvﬁﬁ(DNB)%i » ¥ &

A FRERRREEZF AT ER]

B. % itie b groke i m H s ) 4 (collapse) » (RAEIR % € 4 4
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#p 293008
fean 4 0 K1.08[2.9/3.1]
B350 B2987 (P287)

If AT is the temperature difference between the fuel rod clad and the coolant, which

one of the following describes the heat transfer from a fuel rod at the departure from

nucleate boiling?

A. 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.

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

C. Steam bubbles begin to blanket the fuel rod clad, causing a rapid increase in the
/\T for a given heat flux.

D. Steam bubbles completely blanket the fuel rod clad, causing a rapid decrease in
the A\T for a given heat flux.

ANSWER: C

FR A B R BB L 3 AT T e 45 i T R i A R e
i ?

A T B AR E R R R AR R B i L (F ATE )
B. iTie 2 2 REVHBEE  ERVHB SR T Pl B 4 (F ATA L)

C. AR BRERHEBERE  ERATE#H 4 (F #3 £ Al Tp)

D. g2 2 REREEES » FRATERE R | (§ £ £ A 2pF)

g% C
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#p 293008
fean 4 0 K109 [3.0/3.2]
Bt B288

Refer to the drawing of a hypothetical fuel coolant channel (see figure below). For the
hypothetical fuel coolant channel shown below, identify along its length where
transition boiling begins.

Al

B.2

C.3

D.4

ANSWER: C

% \\\Xr
B o

— BRI R E B A (LT B o HAT R Y et 2 Rl g
L e AR ER 42 R0

DIRECTION b7
OF FLOW

HYPOTHETICAL FUEL COOLANT CHANNEL
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#p 293008
Soa 4 0 K1.09 [3.0/3.2]
B3t B987 (P1891)

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. Saturated nucleate boiling

D. Subcooled nucleate boiling

ANSWER: B

TP K g T B AR R AR e ?

-

Er)
o
¢
X
T
it
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j
*
.m;“t_ S
)
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#p 293008
fean 4 0 K109 [3.0/3.2]
B350 B1386 (P1689)

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

Bd - AR R FA (LTE) - BRSO P AR 4D

LOG
HEAT FLUX [~

POOL BOILING CURYE
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#p 293008
SoifE 0 K1.09 [3.0/3.2]
B B1486 (P2688)

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. 1l

C.

D. IV

ANSWER: C

\\\Xr

Y- S A SRR (RTR) oMo B RS A AT A R 0
a

B. 1l

C. 1

D. IV

gx: C

>

LOG
HEAT FLUX

POOL BOILING CURVE
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#p 293008
SoifE 0 K1.09 [3.0/3.2]
B B1587 (P1587)

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

H oA NAEY 2B (LR o BlP k- R A R E N A
W g AT ?
A

LOG
HEAT FLUX [*

POOL BOILING CURVE

38



#p 293008
SoifE 0 K1.09 [3.0/3.2]
B B2288 (P1987)

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

7 "’v“—*ﬁ TR S ISRt TRl o g0 S

A ZAR2BEDRPEHR LS

B. ¥t wm B 32 F

C. T il 4w A5 B2 5880 4 (collapse)

D. jiie it & m A= > H {54 =04 B4 ¥r-k(subcooled bulk coolant)#%",f
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#p 293008
Soq 4 ¢ K1.10 [2.9/3.0]
Bt B289 (P2289)

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

The point at which heat flux is 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

Xr

Fo AN R2Z Bl (ATR) B BRELEH A PERASEE
2.8 (gB) * &7 f?—‘ﬁéﬁﬁ'é&é?

iak-2

8 A g

¥4 & i i (partial film boiling)

HoAp$on

% C.

7

R

|

w» O 0O 0 P

LOG
HEAT FLUX [~

POOL BOILING CURVE
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#p 293008
fean 4 0 K110 [2.9/3.0]
30 B390

The magnitude of the local fuel pin heat flux that is necessary to cause the onset of
transition boiling is...

A. largest at the top of the core and smallest at the bottom of the core.

B. largest at the bottom of the core and smallest at the top of the core.

C. largest at the core midplane and smallest at the top and bottom of the core.

D. largest at the top and bottom of the core and smallest at the core midplane.
ANSWER: B

Bhed 4 FEAEST 2 h IR E SR €4
Bp s TERREA o fp s RIRE)

g RitEx o fdpeu TENE]

Yo @ BT G (midplane)fe 4 > Adh s TE IR R 2R
e TEINE RINE L 0 g BTG o)

= . B.

©Oow»
i

P oeoR

'
o

4



#p 293008
fean 4 0 K110 [2.9/3.0]
B35 B1687

Which one of the following is the expected mechanism of fuel damage if a fuel rod
exceeds the critical heat flux at 100% power?

A. Loss of clad integrity

B. Loss of pellet integrity

C. Pellet-clad interaction

D. Clad creep

ANSWER: A

FPF 510095 3 TALETRR BT R > BT SR K 2 TP 2 T

. 3 E B (creep)
Fx A
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#p 293008
soifE 0 KL1.10 [2.9/3.0]
% B1888 (P1087)

How does critical heat flux vary from the bottom to the top of a typical fuel bundle
during normal full power operation?

A. Decreases continuously

B. Decreases, then increases

C. Increases continuously

D. Increases, then decreases

ANSWER: A

B F M FERE2Z T - L AP 2 R AR AT TR LR ?
A R

B. i o S 1K 4

C. 4 F 34

D. 34 > i)

EEx A
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#p 293008
soifE 0 KL1.10 [2.9/3.0]
BEE: B2487 (P2487)

A reactor is shutdown at normal operating temperature and pressure. Which one of the
following will decrease the critical heat flux for the reactor fuel? (Assume the reactor
remains shutdown.)

A. Fully withdrawing one control rod

B. Increasing reactor vessel water level by 12 inches

C. Increasing reactor recirculation flow rate by 100 gpm

D. Increasing RCS pressure by 10 psig

ANSWER: D

% ? (wiﬁ z@;@.sags G RT ) .
A- M- U dl R 2 d
B. 3 4c & %k 128 v
C. ¥+ & & ¥k £100gpm
D. #+-RCSE # 10 psig
g% D
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#p 293008
soifE 0 KL1.10 [2.9/3.0]
B B2989 (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

F o s 5100965 F T ALARTRR B B 0 PIT Alie o g LR S b
Y e

A RRERERER

B. %1 ifRiES

C. %kl ph 2RR 4 5 3

D. itk & F

% LA

>

o
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#p 293008
feadp 0 KL11[2.7/2.8]
Bt BOl

Select the statement that describes transition (partial film) boiling.

A.

B.

A small increase in AT (at the heat transfer and coolant interface) causes
increased steam blanketing and a reduction in heat flux.

The temperature of the heat transfer surface is so high that thermal radiative heat
transfer becomes significant and heat flux increases.

. Asthe AT increases, the increasing number of bubbles causes increased agitation

and turbulence of the boundary layer consequently increasing heat flux.

D. Asthe AT increases a few vapor bubbles are formed that may collapse when
they enter into the bulk of the fluid.

ANSWER: A

TR H R (FR& F o) Iy i 7

A AT (@A e BA k) S 84 FRTFAREH > N2 R

w

O

ok

ol Ao GuE R (%XF 0 Y R3NG SHE @ (thermal radiative heat transfer) € & 4

H 4 o I PEARE B B A

¥ ATH v o B 4o eng e e & 2 88 (agitation) £ 3§ # (turbulence)

ﬁ,fﬁﬁﬁ%ig

BATH 4v o — B T 4 2§~ PIEMILEPET i ¢ % 4 (collapse)
%= A

46



#p 293008
SondF 0 KLA1[2.7/2.8]
B350 B787 (P792)

A reactor is operating at full power with a fuel coolant channel that is experiencing
each of the following heat transfer mechanisms somewhere along the length of the
coolant channel. Which one of the following causes the first reduction in the local
cladding heat transfer coefficient as the coolant flows upward through the coolant
channel?

A. Partial film boiling

B. Nucleate boiling

C. Single-phase convection

D. Stable film boiling

ANSWER: A

&
T aA B agd o Fuarke A REER S TR FERT HIGER
i Gl TR D

FR 4 & o g (Partial film boiling)

IRl

H Apgin

& T E A "E(Stable film boiling)

F&x A

oo w>

>

o
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F B 1 293008
foidE K111
B g B1289

A reactor is operating at full power with a fuel coolant channel that is experiencing
each of the following heat transfer mechanisms somewhere along the length of the
coolant channel. Which of the following causes the first reduction in the local fuel

clad heat transfer rate as the coolant flows upward through the coolant channel?

A. Nucleate boiling

B. Stable film boiling

C. Partial film boiling

D. Single-phase convection

ANSWER: C

B e T E 9

O
T aA B g o Fuarke b iREA I REER S TR ERT HIGER
3

IRl

& %5 5% #(Stable film boiling)
FR 4 & o g (Partial film boiling)
H Ap $tin

% 1 C.

7

oo w>

'
v
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#p 293008
feadp 0 KL11[2.7/2.8]
%350 B1885 (P588)

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. Asmall 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

BEOREE LG 2L Ak A G R (N4 F)REY T A X b i H e ?

A ZEVWEEZERDAER e SR RAL B WFRR S > FIEH 401 2

HHeEEARE

Bkl £ 4G R B (%® 0 Fl@ g 54 @ (thermal radiation heat transfer) & & 4

H4v oom EIRAA R g 3 4

C. #al £ e[ hg R A 4o H 4o 1 iTI2 607) 0 300 R HE R & (boundary layer)
S R IGER A

D. % #3 BH4efE > - £3552354 > & F Hie r FRARPE 6 RS 4
(collapse) » 1@ *% M 28R

%k A

w
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#p 293008
feadp 0 KL11[2.7/2.8]
B350 B1987 (P889)

If the fission rate in a 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

FoF BRpee 2 A A SRR o R A TITRR B R PR A 2 R B0
e

A BiAE

B. =& A

C. &fotri® g

D. #& = & "E(stable film boiling)

£% 0 A

>

o
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#p 293008
feadp 0 KL11[2.7/2.8]
B350 B2185 (P2188)

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 11l
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

\\\Xr

5 PO SR T (L~ @) o'r,?n]fa—'ﬁﬁ;i;q A Ty
Az REwEsd
Eai o ]
fefoth it g
fk)’?ﬁ;‘i—i&%
% B.

7

N\

oo w>

'
v

LOG
HEAT FLUX

LOG AT

POOL BOILING CURVE
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#p 293008
feadp 0 KL11[2.7/2.8]
B350 B2688 (P2289)

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

\\\Xr

YA AR AR (LTR) AL E RIS FRRRRLE gdT
28 (BB) > &7 P F B4 ?
Ayt

N\

B. & <& "™ " (stable film boiling)
C. 84 % i (partial film boiling)
D. H4p ¥
Fx: C
|
HE.li?ELU}C -

POOL BOILING CURVE
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#p 293008
SR dF 0 K112 [2.7/2.8]
Bt B687 (P2189)

Which one of the following describes the relative contributions of the convective and
radiative heat transfer mechanisms, and the relationship of AT (Twai- Touk) to heal
flux, during stable film boiling heat transfer in the core?

A.

Only the radiative heat transfer mechanism is significant and heat flux increases in

direct proportion to AT squared.

proportion to AT squared.

Both heat transfer mechanisms are significant and heat flux increases in direct

Only the radiative heat transfer mechanism is significant and a significant increase

in heat flux requires a large /\T increase.

Both heat transfer mechanisms are significant and a significant increase in heat

flux requires a large AT increase.

ANSWER: C

fo 4 o 48 R 0 1 (stable film boiling)#: @ ¢+ T 7| e K g i 5 $HR 02 5 SR
i# (thermal radiation heat transfer) 1 c4p 41 F g% > 14 2 AT(Twan - Tou) ¥ #43 £

%%9

TR BRI

B. & 7};@_7“% 257 F IE= 2

C. F 4 f5ot# B FIB% -

D. A fa# @y o a

¥

7

C.

B AR S ATIE S 6

B R D ATHE S 5 K
BRALE R AT R RS A
FUAEFTREATOS EH 4> 2 A2 BFH &
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#p 293008
feadp 0 KL12[2.7/2.8]
B350 B2588 (P2588)

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 1V

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

e tEat TE UL NG PRMEEE R SR

=

L EARIBEVHEEAG

A
B. W45 R~ 2
C
D

“

. ApfeprA g
L XA TR
% A

LOG
HEAT FLUX

POOL BOILING CURVE
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#p 293008
soidE 0 K112 [2.7/2.8]
% B3485 (P3488)

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

BA AT RGE A P o B R VR T A SR AR R 0 i (stable film boiling) -
REEAER P PR E 2287 > P A2 BB EHFH T

A. I

B. p &¥in

C. &%

D. #5 %

g% : D
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#p 293008
SondF 0 K117 [2.5/2.8]
B350 B788 (P789)

Following a 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

R R Al REE L PR A BA IR IR L o R
TRl o S-S AN IS S TR v R DL L ST SV PTG °

A. &A% (annular), Bk E(slug)

A5 0%, 7% o~(vapor)

# & o~ (bubbly) > mJk e

F g EI I

=% . B.

O ow

'
v
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#p 293008
feadp 0 K117 [2.5/2.8]
Fi 3. B1588

A reactor is operating at steady state 90% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel channel to become closer to the
onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Reactor pressure increases.

B. Recirculation flow increases.

C. Feedwater temperature decreases.

D. Associated bundle power decreases.

ANSWER: A

- F e 190967 T AR EH o T 7 fa—%‘#%-g ERpplmd 5 b aiffdp
O R T T e

A FRRRA B

B. 7 TR B4 4

C. VKRR

D. Ap R 2efd do 74 FrE i1

B0 A
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#p 293008
feadp 0 K117 [2.5/2.8]
B35 B1891

A reactor is operating at steady state 90% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel channel to become closer to the
onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Recirculation flow decreases.

B. Reactor pressure decreases.

C. Feedwater temperature decreases.

D. Associated bundle power decreases.

ANSWER: A

- F e 9097 F T REER TP K g ER AR E P o 1k g
BT BT RE AR B Y (B F i # il 1 )

A F R EE

B. F up/R4 "

C. & kE R

D. #p B S 7 5t

gFx A
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#p 293008
feadp 0 K117 [2.5/2.8]
B350 B2089

A reactor is operating at steady state 70% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel channel to become farther from
the onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Recirculation flow rate increases.

B. Reactor pressure increases.

C. Feedwater temperature increases.

D. Associated bundle power increases.

ANSWER: C

— F R aT0%7 F T REER TP K g ERARHEE P o 1R g
AATR L ARG EOR e B Y (B F R # il #1 0)

A BRI EH 4

B. F g/ 34

C. &VKE B H 4

D. #p b L d 7 2 H 4

§x A
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#p 293008
feadp 0 K117 [2.5/2.8]
Fi 350 B2589

A reactor is operating at steady state 90% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel channel to become farther from
the onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Recirculation flow decreases.

B. Reactor pressure increases.

C. Feedwater temperature decreases.

D. Associated bundle power increases.

ANSWER: C

- F e 9097 F T REER TP K g ER AR E P o 1k g
AATR L ARG EOR e B Y (B F R # il #1 0)

A E TR SR

B. F g/ 34

C. &UKig R M

D. #p b L d 7 2 H 4

g% C
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#p 293008
SondF 0 K117 [2.5/2.8]
Bt 0 B2789 (N/A)

A reactor is operating at steady-state 90% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel bundle to become closer to the
onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Recirculation flow increases.

B. Reactor pressure decreases.

C. Feed water temperature increases.

D. Associated bundle power decreases.

ANSWER: C

- F Rth 9097 F T ARGEM T A K Mg R ARE L B ) A
A Ak (A i R AR A O (B F G F 2 R o)

A 1 AR H

B. F /&4 % it

C. 4KiE B 4

D. Ap B & o 50 i

g% C
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#p 293008
feadp 0 K117 [2.5/2.8]
Fi 35 B2888

A reactor is operating at steady state 90% power. Which one of the following will
cause the twophase coolant flowing upward in a fuel channel to become closer to the
onset of transition boiling? (Assume reactor power does not change unless stated.)
A. Recirculation flow is slowly increased.

B. Feed water temperature slowly increases.

C. Reactor operating pressure is slowly decreased.

D. Associated bundle power slowly decreases.

ANSWER: B

- F e 90967 T BRI T AP K Mg R AHT O 5 b s A
AR e B AR 2 (R F R TG R o)
INERTF T T e

R R W e

FORRE Y R

A B R T U

F % ¢ B.

7

O ow

'
v
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#p 293008
feadp 0 K119 [2.6/2.8]
B3t B789

Core inlet subcooling is defined as the difference between the temperature of the fluid
and the saturation temperature of the fluid in the core inlet plenum.

A. in the core inlet plenum

B. at the feedwater pump discharge
C. in the downcomer area

D. in the lower fuel channel area
ANSWER: A

JJE.»;\EV'T&/?&?\:’;&T; :
A e

A peiET E

B. &#vk&&v

C. /n¥®2

D. bkl m i i F I8 2.
Fx A

7

R REE
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#p 293008
Son#F 0 K1.20 [2.4/2.6]
B B790

Carry-under is most damaging to which of the following components?
A. Recirculation pumps

B. Moisture separator (turbine)

C. Main turbine

D. Moisture separator (reactor vessel)

ANSWER: A

ZOU A (Carry-under )¥> T A mfA e i 4E T B 7
A RER

B. iw-kaE ()

LA

AR A RE (F Rt

% A,

C
D

>

oy
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#p 293008
Son#F 0 K1.20 [2.4/2.6]
B B98Y

Which one of the following will directly reduce core inlet subcooling?
A. Raise reactor vessel downcomer level until carryover occurs

B. Lower reactor vessel downcomer level until carryunder occurs

C. Increase core recirculation flow

D. Isolate steam to one feed-water heater

ANSWER: B

THAREFEERE MR LR T

A BFF BRI ELRKEE T Lrw\%% (carryover)# =
B. " K F B it %ok B P 7 4% (carryunder) s 4
C. #H4vigo i Vﬁﬁim“&_

D. IRdt: - &Rk BBzt
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#p 293008
fean 4 0 K1.21[3.0/3.0]

E ¥, . B290
Void fraction is the ratio of the of steam to the

of steam/water mixture at a given elevation in the fuel channel.

A. volume; mass
B. mass; mass

C. volume; volume
D. mass; volume
ANSWER: C

Z v v (Void fraction) g _ %l ® ¥ X i 3 R ™ T4 ¥R IKRE 2
ERL E o

A RfE TR

B. £ : %%

C. #f ' WH

D. & HMf

g% C
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#p 293008
fean 4 0 K1.21[3.0/3.0]
B35 B1487

Given the following conditions:

10 Ibm mixture of vapor and liquid

Steam quality = 20%

Pressure = 1,000 psia

Which one of the following approximates the void fraction?
A. 42%

B. 48%

C. 84%

D. 96%

ANSWER: C

ﬁ!%u TE

10 lbmenzx T 2R & 4 >

#A§c R =20%

/& 4 =1000psia

P 7 72 v (Void fraction) ¥ 3 T 7| i@ —*‘Ff ?
A. 42%

B. 48%

C. 84%

D. 96%

g% C
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#p 293008
fean 4 0 K1.21[3.0/3.0]
B35 B1689

Given the following conditions:

10 Ibm mixture of vapor and liquid

Steam quality = 30%

Pressure = 1,000 psia

Which one of the following approximates the void fraction?
A. 10.1%

B.11.3%

C.88.7%

D. 89.9%

ANSWER: D

ﬁ!%u TE

10 lbmenzx T 2R & 4 >

A §c R =30%

/& 4 =1000psia

P 7 72 v (Void fraction) ¥ 3 T 7| i@ —*‘Ff ?
A.10.1%

B. 11.3%

C.88.7%

D. 89.9%

¢%: D
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#p 293008
fean 4 0 K1.21[3.0/3.0]
B350 B2389

Given the following conditions:

10 Ibm mixture of vapor and liquid

Steam quality = 40%

Pressure = 1,000 psia

Which one of the following approximates the void fraction?
A. 93.2%

B. 89.9%

C.10.1%

D. 6.8%

ANSWER: A

ﬁ!%u TE

10 lbmenzx T 2R & 4 >
#AGc R =40%

/& 4 =1000psia

P 7 72 v (Void fraction) ¥ 3 T 7| i@ —*‘Ff ?
A. 93.2%

B. 89.9%

C.10.1%

D. 6.8%

Ex A
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#p 293008
fean 4 0 K1.21[3.0/3.0]
B350 B2690

Which one of the following ratios can be used to calculate the core void fraction?
A. Steam Volume

Water Volume
B. Steam Volume
Steam Volume + Water Volume
C. Steam Volume + Water Volume
Steam Volume - Water VVolume
D. Steam Volume + Water Volume
Steam Volume x Water Volume

ANSWER: B

TR B LR 3B g e 72 v (Void fraction) ?
A EEREAI KR

B. ZAHA/ (ZFAHWH - kHH)

C. (FAMAkMH)/ (FAHWH— kM)

D. (FAMARBH) [ (FAWH X RH)

~
o

% B.
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#p 293008
fean i 0 K1.22[2.9/3.0]
B350 B587

A reactor is operating at 100% power. Recirculation flow is decreased from 100% to

80%. Which one of the following statements describes the initial response of the

boiling boundary within the core?

A. It physically moves up the fuel rods, because fewer Btus per pound mass of water
are now being transferred.

B. It physically moves up the fuel rods, because more Btus per pound mass of water
are now being transferred.

C. It physically moves down the fuel rods, because more Btus per pound mass of
water are now being transferred.

D. It physically moves down the fuel rods, because fewer Btus per pound mass of
water are now being transferred.

ANSWER: C

- F et 210097 5 T E R - £ jE IR %E 1009 % 1809 - T e 55 it T %
AR R g chE s ?

A i FriEge % FIp o BRI 55T E Gk aBTUR S
B. ¢ - ¥Fltre t # > Flp w1 5B vk BTUR ?
C. ¢irF@ifhe THF » F1p o B3 F BT E 90k FBTUR ?
D. irEFdtre THE > F1p o @E1 5B E Lk aBTUR >
gx: C
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#p 293008
fean i 0 K1.22[2.9/3.0]
B350 B2091

A reactor is operating at 70% power. Recirculation flow rate is increased by 5%.

Which one of the following statements describes the initial response of the boiling

boundary within the core?

A. It physically moves upward, because fewer Btus per pound mass of water are now
being transferred.

B. It physically moves upward, because more Btus per pound mass of water are now
being transferred.

C. It physically moves downward, because more Btus per pound mass of water are
now being transferred.

D. It physically moves downward, because fewer Btus per pound mass of water are
now being transferred.

ANSWER: A

- F 670967 F TIEH o £ AR EH 559 o TP F gk o p A g
B R i E i ?

Al G F RS L B TP B @R S TR Ak BTUR 0
B. ¢inEnfthe + S FP 5 @I EBT Rk BTUR R %
C. ¢irF@ e "% FIP D BRI ST R kaBTUE RS
D. ge 56 > F]P W BT F BT E gk ehBTUR

'
o

CEF R T
A

\
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#p 293008
feadp 0 K1.23[25/2.7)]
B3t B688

Which one of the following is the quality of the steam leaving a cyclone separator at

985 psig and

1171 Btu/lb? (Answer should be rounded to the nearest whole number.)

A. 95%
B. 96%
C.97%
D. 98%
ANSWER: C

# 7% %985 psig#r 1171 Btu/lb™ & b (cyclone) A 4t =

H1 ~ 1)
A. 95%

B. 96%
C.97%

D. 98%

gr: C
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#p 293008
feadp 0 K1.23[25/2.7)]
B35 B1387

Which one of the following values represents the quality of the saturated steam/water
mixture leaving a cyclone separator at 985 psig and 1177 Btu/lbm? (Answer should
be rounded to the nearest whole number.)

A. 96%

B. 97%

C. 98%

D. 99%

ANSWER: C

Z130985 psigez 1177 Btu/lb™ 3B »2 b (cyclone)» 38 > Hiz R 2 @ 2 (¥ %2
£1 » 1K)

A. 96%

B.97%

C. 98%

D. 99%

g% C
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#p 293008
feadp 0 K1.23[25/2.7)]
Fi 3. B1788

Which one of the following values approximates the quality of the saturated
steam/water mixture leaving the core at 948 psig and 905 Btu/lbm?

A. 27%

B. 44%

C. 56%

D. 73%

ANSWER: C

57 %2048 psiger 905 B/l LR 4 s ke e E T KR 0 BAER 5 P 2 (8
eI x5 KK

A.27%

B. 44%

C. 56%

D. 73%

Fx: C
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#p 293008
Seadp 0 K124 [2.4/2.5]
3t B391

Consider the temperature profile from the centerline of a fuel pellet to the centerline
of the flow channel under 100% power conditions and single-phase cooling. Which
one of the following portions of the temperature profile will have the greatest
temperature difference across it at the beginning of a fuel cycle?

A. Flow channel boundary layer

B. Cladding corrosion film

C. Zircaloy cladding

D. Pellet-to-clad gap

ANSWER: D

710097 F & H Apib e > F R L P RFIA PRI E Y R B R A F o
B E P B AL o SR R A TR IR G Bk R L ?

ot =

HE A

Bt EEE

L 2R BRI

% D.

i

w» O 0O W > g
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#p 293008
Seadp 0 K124 [2.4/2.5]
B350 B1989 (P391)

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
SRR B AR BB EA R 2 B (LT R - 2100% 5 J&

FTOoRPAGESEASG S A DELREFL b0 (BRERS G
WY Ao )

A B4 ¢ R 45

B. 1% E2L N

D. i # R (& ix, laminar) &

tx A

==
L

- CLAD

FUEL PELLET

B |
‘-\_\_|_,'_,_,..r'
[
%&1»._._'_._.3 :
COOLANT :f I }"” COOLANT
ELOW ﬁ
I

i3 FLOW
‘-..\_\_I_,_,.F-' :

FUEL ROD AND COOLANT FLOW CHAMMNEL
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#p 293008
seadp 0 K1.25[3.2/3.2]
Bt B292

A reactor is at 100% power when a trip of the recirculation pumps occurs. Void

fraction percentage will...

A. stay the same due to minimal changes in reactor pressure.

B. decrease because the reactor power decrease reduces the steam bubbles being
generated.

C. increase because steam bubbles are no longer being swept away.

D. decrease initially due to reactor pressure increase, then return to initial value.

ANSWER: C

- F Jetp 0100967 o a2 £ Tk RpR o 202 v (Void fraction)#- ¢
A BFEF R FISF RRERS RS

B. "4 FlaF Ups MRS 0 e end &

C. #4e > F1Z 0 7 LA

D. dd il > F15F /B4 He > BUEH 4« RE

$% 1 C.

7
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#p 293008
seadp 0 K1.25[3.2/3.2]
B35 B1189

Forced circulation through a reactor core is required at all times during power
operation to prevent...

A. the core from becoming prompt critical due to high fuel and coolant temperatures.
B. exceeding reactor vessel and core design steaming rates.

C. high fuel clad surface temperatures that would result in a crack or leak in the clad.
D. jet pump cavitation which would reduce the power generated by the core.
ANSWER: C

wr FEEY o NEF e R R Ly Bk S AR
A g FLG L Frokeng R a2 G B TR

B. RiEF e R eIk mTnE

C. #HEZL5EAZH EREZ PR MG

D. R I A IE® 5 pLdrg Mg dr g 4 e F

%% C.

7
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#p 293008
soifE 0 K1.25[3.2/3.2]
% B3789 (P3780)

Which one of the following describes the relationship between the feedwater mass
flow rate entering the reactor vessel and the core mass flow rate at steady-state 100%
reactor power?

A. The mass flow rates are about the same as long as the reactor vessel downcomer
level is constant.

B. The mass flow rates are about the same as long as the reactor recirculation mass
flow rate is constant.

C. The feedwater mass flow rate is much smaller than the core mass flow rate
because most of the core mass flow is returned to the reactor vessel downcomer
by the steam separators.

D. The feedwater mass flow rate is much larger than the core mass flow rate because
the feedwater pump differential pressure is much larger than the core differential

pressure.
ANSWER: C
TP f e F L kiR 2 510007 FREE o iR
g 4 9

A RRFRHEREREAC MR

B. ¥ &F BBl ARIAEFEL BN EE 9%

C. &VkinBid ]2 puind » F 5 2304
8 L IR

D. 4kinBig st psin > FE kR LB T LB

% C

7

|
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#p 293008
feandp 0 K1.26 [2.9/3.1]
Bt B137

Which one of the following statements describes the principle of jet pump operation?

A. High-velocity jet flow draws downcomer fluid into the jet pump throat as a result
of friction between the driving flow and the driven flow.

B. Low static pressure created by the increasing area in the diffuser draws
downcomer fluid into the jet pump throat.

C. The high driving-to-driven flow ratio creates a low static pressure in the diffuser,
which draws downcomer fluid into the jet pump throat.

D. Low static pressure created by the high-velocity jet draws downcomer fluid into
the jet pump throat.

ANSWER: D

T K gt S RE R ?

A. B E SR € ETE IR R G~ oF S RoESR 0 gL 2 SRR 2 AR SRS K
e S F

B. FI#ATE w M B v #TA 2 Hi< R (low static pressure) » #-7% i F i 48 A~
R ER R

C. Zpbs—BRF I E I G| >
R ER R

D. o % i vf S A 2 iR T R R SRR~ of SRR

£% . D

7

PRECE ¢ AL MR IR

F_*
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#p 293008
feandp 0 K1.26 [2.9/3.1]
B35 B1389

Refer to the drawing of a core recirculation jet pump (see figure below).

The highest pressure will exist at point , and the highest velocity will occur at
point

Al 4

B.2;4

C.1;3

D.2;3

ANSWER: C

- ok ERFHREA (LTH) - hBRI MG k3
RS SR

Al 4

B.2;4

C.1;3

D.2;3

% C

B
'F_

il __\_\_;..__3

JET PUMP
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#p 293008
feandp 0 K1.26 [2.9/3.1]
3Lt B2791

Refer to the drawing of a core recirculation jet pump (see figure below).

The lowest pressure will exist at point , and the highest velocity will occur at
point

A.3;3

B.3;4

C.4;3

D.4;4

ANSWER: A

T
F_*
A
3
=
i
<k
i

54— o EREHART (DTH) o bR B
REHEL LB

A.3;3

B.3;4

C.4;3

D.4;4

BHc A

-

JET PUMP
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#p 293008
fea 4 0 K1.28[2.3/2.5]
st 0 B490

A reactor is operating at 100% power. Recirculation flow is decreased from 100% to

80%. During the flow reduction, the boiling boundary will move in the
core because each pound-mass (Ibm) of water flowing through the core is required to
remove heat from the fuel rods.

A. upward; less

B. upward; more

C. downward; less
D. downward; more
ANSWER: D

- F et 0100967 & T i o £ jpTkon £ 810096 18096 o fin R A
o AERR e e e B FILE - B R (Ibm)id g kR

PR A S “,f G e
A F b
B. %
C. © ;b
D. = %
2% : D.
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#p 293008
foifE 0 K1.28 [2.3/2.5]
B 0 B1789 (P1790)

Single-phase coolant flow resistance (head loss) in a 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
FR e 2 Bk frk e CREEA ) B ARD et frok et
G R o

A R BEAELER

B. BA Bk ~2ER

CoA; mdriil g # o

D. B R ARl ERGFH

'
v

% C.

7
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#p 293008
feadp 0 K1.29[2.8/3.0]
Bt BO3

Which one of the following statements describes the effect of an increase in bundle

power on bundle flow in a centrally located fuel bundle? (Assume total recirculation

flow remains constant.)

A. Bundle flow increases because the increased boiling causes average coolant
density to decrease, thereby reducing flow resistance.

B. Bundle flow decreases because the increased boiling increases backpressure due
to increased reactor steam dome pressure, thereby increasing flow resistance.

C. Bundle flow increases because the increased boiling causes acceleration of coolant
due to rapid expansion, thereby reducing flow resistance.

D. Bundle flow decreases because the increased boiling increases backpressure due
to increased turbulence, thereby increasing flow resistance.

ANSWER: D

e R WA T AR A e O R P SO e B R I R R
F? (BRAL BRI EAFFT )
A, el q\m BH 40 T A AR 4 RIS R BRI 0 Fla E R

o4

B. ol AR EF ] Fl S A ER e ERFRFF BT AR H e d B 4o
I RLRIE | FlN

C. ¥l iR g H 4v » Fl o A ER 4 ERAIKF G PESHERD ik 0 Fla E
(LR i § L

D. Pl LGB F ] Fl 5 HEH 4 0 R F R FIHE 6 (turbulence) 3 4e @ 3 4e o
I RLRIE | FlN

gx: D
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#p 293008
feadp 0 K1.29[2.8/3.0]
B350 B2090

Reactors A and B are identical. Reactor A is operating at 75% power and reactor B is
operating at 50% power with neutron flux radially and axially peaked in the center of
each core. Recirculation mass flow rate through each core is the same.

Compared to the center fuel bundle in reactor A, the center fuel bundle in reactor B
has the critical power and the coolant flow rate.

A. lower; lower

B. lower; higher

C. higher; lower

D. higher; higher

ANSWER: D

FREBASBR 2k o F BBALTSH X T B > @ F B 50065 % T i
PP I H R LS B hA G s LB L FRIE

ke R A Y L dgp > B B¢ ARG ek
Folm_ 2 kfrRkinE e

A I g

B. it #F

C. ®F 5 R

D. #&& ; #&3

§%: D,

87



#p 293008
feadp 0 K1.29[2.8/3.0]
B350 B2390

Reactors A and B are identical. Reactor A is operating at 50% power and reactor B is
operating at 75% power. Neutron flux is radially and axially peaked in the center of
each core. Recirculation mass flow rate through each core is the same.

Compared to the center fuel bundle in reactor A, the center fuel bundle in reactor B
has the critical power and the coolant flow rate.

A. lower; lower

B. lower; higher

C. higher; lower

D. higher; higher

ANSWER: A

b

BB AEBR 2R o F R pA L5095 X T > & F fhBAT5%H & T i
B S gdhe 2T B8 2 B poh? oo WiES o2 £ FTRKR

ko B RE RYEAZ P L VR R ARt > B OB P Ll d G i
- B SPT 1 d Sir i

B CSLHE YL

N

LOBRE R

. RE o RE

X A

<

OO0 W > i

KA
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#p 293008
SondF 0 K130 [2.7/2.7]
Bt B590

Without core orificing, the coolant flow through a high-power bundle will be less than
the flow through a low-power bundle because the...

A two-phase flow-friction multiplier will be greater in the low-power bundle.

B. channel quality will be greater in the high-power bundle.

C. bypass flow will be greater in the high-power bundle.

D. thermal expansion of the fuel rods will be greater in the high-power bundle.
ANSWER: B

Yoo PRI R LI B B R e ki B RGBS R
~»

L

CEEALE P BRI 2 B 3 F] 5 (flow-friction multiplier) # ~
PR Y R T R
F S GRS §

bR P W 2 BOTIR

L

p
O T P T 5

- F R
T .

w

:%AT F_* F_* F_* F_*

'
o
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#p 293008
SondF 0 K130 [2.7/2.7]
Bt B8Y0

With the reactor operating at rated power, if core orificing was not used, the highest
core flow rates would exist in...

A. low-power bundles because of decreased flow resistance.

B. low-power bundles because of reduced control rod obstruction.

C. high-power bundles because of decreased flow resistance.

D. high-power bundles because of reduced control rod obstruction.

ANSWER: A

F R iR F T B FR TR E AR BB e AR B L
A K gRE L TR

B. M Fpi ko F] 5 #4145 38 # 1R s (obstruction) |

C. A= Fuid  Flimbmd i

D. % # F 24 d » T3 @ s maun |

B4 A

N
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#p 293008
SondF 0 K130 [2.7/2.7]
B B990

Reactors A and B are operating at 100% power with neutron flux radially peaked in

the center of each core. The reactors are identical except that reactor A has core

orificing and reactor B does not. Compared to the center fuel bundle in reactor B, the

center fuel bundle in reactor A will have the critical power and the
coolant flow rate.

A. lowest; lowest

B. lowest; highest

C. highest; lowest

D. highest; highest

ANSWER: D

F R BASBISE R 410095 5T > ¢ S EE % EF A Ad oY Lo R
FRp R 2Rl 0 %0 F AL e URTY 0 F R RBRIE - &1 F B
Aol dait > FORBASY Ll d G efeRi e Sd el drekon
£

A BRSO

B. #&i< ; #B

C. &3 ; i

D. #2% ; &%

g% D
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#p 293008
SondF 0 K130 [2.7/2.7]
B35t B1190

A reactor is operating at the point of adding heat during a reactor heatup. With only
single-phase flow in the reactor, core orificing causes core flow to be...

A. highest in the periphery bundles.

B. highest in the central bundles.

C. the same for all bundles.

D. unpredictable.

ANSWER: B

— F JsYh It 18 #T 4o # gh(point of adding heat) - &5 %@ £ F EAnin 0 o
TEINE YT

B LB

IR R

st SRR ok

=
& E 3R R
3

oo w>
N~

w
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# B . 293008

Ao 55 0 K1.30 [2.7/2.7]

B 5.0 B1590

Two reactors have the same rated power level and are currently operating at 50%
power with the same power distribution in each core. The reactors are identical except
that one reactor has core orifices and the other core does not. Each reactor has the
same core mass flow rate. The orificed core will have the critical
power and the core differential pressure.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A

AERBFAAFLFES TP W ILSOAIL*; B E A G APk o
AE SRR AR ET - F ERE T A3 K- F RhRlE oA F %
AR Z g inE o U %3‘* QJP_ ZEEN=Y P SgE g s 4

N 1 3
rEEE
R

=
=

2 O O W > @ s
> o

p o
terEr
&
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#p 293008
SondF 0 K130 [2.7/2.7]
Bt B1691

A reactor is operating at rated power at the beginning of core life. If core orificing is
not used, the lowest bundle flow rate will exist in...

A. peripheral bundles that have control rods partially inserted.

B. central bundles that have control rods partially inserted.

C. peripheral bundles that have control rods completely withdrawn.

D. central bundles that have control rods completely withdrawn.

ANSWER: D

-+ -

~ ok A B ST e R E AR Y Bk
e 4 e A

A 3 EIHERA 4B~ e e ]

PR 4B e A R

Prdlte 2 ek R R

E2

O 0Ow
tw\m&xm{.\m*,

D.

N
A
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#p 293008
SondF 0 K130 [2.7/2.7]
B3t B1790

Two reactors, A and B, are operating at the same rated power with neutron flux

radially peaked in the center of each core. Reactors A and B are identical except that

reactor A has core orificing and reactor B does not. Both reactors have the same

control rod pattern and density. Compared to the center fuel bundle in reactor A, the

center fuel bundle in reactor B will have the critical power and the
coolant flow rate.

A. lowest; lowest

B. lowest; highest

C. highest; lowest

D. highest; highest

ANSWER: A

Bz @ ¥l gs_  efpheg ool 2 AFrking e
A B B

B. & &3

C. 3% 5 &

D. 5% 5%

§R A
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#p 293008
SondF 0 K130 [2.7/2.7]
B3 B2187

Reactor A and reactor B are currently operating at 50% power with a normal neutron
flux distribution in each core. The reactors are identical except that reactor A has core
orifices and reactor B does not. Each reactor has the same core mass flow rate.
Reactor B will have the critical power and the core
differential pressure.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: D

FRepALBp w a50%» FTER > s g B P FUELT o F R
AR R F RAL T R U F B RBRIR o 3 F R G AR R 2

M o FRBBRE T MRS e e LR -
A BE o RE

B. #d ; #it

C. fit ;

D. #it 5 fit

£%: D
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#p 293008
SondF 0 K130 [2.7/2.7]
B3t B2591

Two reactors, A and B, are operating at rated power with neutron flux radially peaked
in the center of each core. Reactors A and B are identical except that reactor A has
core orificing and reactor B does not. Both reactors have the same control rod pattern
and density. Compared to the outer fuel bundles in reactor B, the outer fuel bundles in
reactor A will have the critical power and the coolant flow
rate.

A. lowest; lowest

B. lowest; highest

C. highest; lowest

D. highest; highest

ANSWER: A

B RAEBR A RS FTER > P SRR R L B s
o FORARBR 2R T F BRAL R rURIY 0 R gBRIE - 5 F
Y T Y PTIRY PYTE I Ty

s Sl [ N <2 = o N B SV k] i i
A B B

B. &% &3

C. 53 ;) &K

D. % ; %%

FrA
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#p 293008
SondF 0 K130 [2.7/2.7]
B35t B2890

Two reactors, A and B, are operating at rated power with neutron flux radially peaked
in the center of each core. The reactors are identical except that reactor A has core
orificing and reactor B does not. Both reactors have the same control rod pattern and
density. Compared to the center fuel bundle in reactor A, the center fuel bundle in
reactor B will have the exit steam quality and the critical
power.

A. lower; lower

B. lower; higher

C. higher; lower

D. higher; higher

ANSWER: C

5 F}’%{}EAI—}?B‘FK GIER A I TEE Y TP S ,E_Frg;? 4 Yh s ey
o FERASBR 240k “f TF BRAL B R F EBRIE o A F
RAEFHEZEHBFAERAE - B F RBAZ Y L L dp > F BB

R mr%ﬁﬁﬁ’ﬁ__;zﬁ%ﬂﬁo
A. i s i

B. #2145 #3

C. g 5 |

D. 3 ; i3

2% . C

7
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#p 293008
feandp 0 K1.31[2.9/3.0]
Bt B291

Core orificing is used in the reactor core because the orifices...

A. counteract the buoyant force of the bubbles accelerating flow in the high-powered
bundles.

B. improve the distribution of core flow to offset the effect of increasing quality on
bundle flow.

C. increase core /\P so that minor crud buildup on fuel bundles will not adversely
affect flow.

D. decrease flow during periods of natural circulation to increase the void coefficient.

ANSWER: B

LR R ? R AT D B R
ISR FYSX EEF S SINTE SUTEN RiE
B. s inBs A o SUEAT TR AR M A HAE N iR B AR 4 i

7,45
w3

C. H4clhps AP B AT S ERAFOHMIET €T EL 7 JIRE
D. tp AREFHREHED T F ST > M H 4o 302 T die(void coefficient)
% B.

7
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#p 293008
feandp 0 K1.31[2.9/3.0]
F 3. B1388

Which one of the following occurs as a result of reactor core orifices?

A. The core differential pressure is minimized at all power levels.

B. The total core coolant flow rate remains the same at all power levels.

C. The total core coolant flow rate is divided equally through all bundles at all power
levels.

D. The highest bundle coolant flow rates exist in core interior bundles at all power
levels.

ANSWER: D

F R tUnat € HRT @ A

A ’&_b'“rJ)a ¥4 :_‘%':—r ’ J&'“@iﬁ’»] 1L

B. &7 #FT > Mo ir kg aiFip e

C. &3 #FT » R ibfr kit g Tias gy P

D. 975 # 5T > AFr kg g bl matipof?d wiml

2% : D.
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# B . 293008

Foae 57 0 K1.31[2.9/3.0]

B 5.1 B3890

Given:

* Reactors A and B are identical except that reactor A has no core orificing while
reactor B is equipped with orifices.

* Both reactors always operate with identical recirculation system flow rates.

* Both reactors are currently operating at 80% of full power with the thermal neutron
flux radially peaked in the center of both cores.

Compared to identical locations in the core of reactor A, the critical power ratio (CPR)
in the central fuel bundles of reactor B is ; and the peak power in the
peripheral fuel bundles of reactor B is

A. larger; larger

B. larger; smaller

C. smaller; larger

D. smaller; smaller

ANSWER: B

F\’%T 2] N E

© FERAEBR 2ARk 0 R0 F R ARG R 0 B ERBRIG PRI

« A B AR L L R RRE o

c A K Y P n a80%H FTER P MY S E T ek BRVE A A g e
BFERAZARR s R AR o F B2 ¢ SR g 5 50t 5 (CPR)
G RPF BB R s s o

A Bk R

B. $it ;)

C. #] 5 g+

D. #i] )

g¢x: B
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#p 293008
fea i 0 K1.32[2.5/2.6]
B3t 0 B690

Core bypass flow is...

A. undesirable but cannot be prevented due to machined clearances within the reactor
vessel.

B. desirable because it provides cooling for low-power areas of the core.

C. undesirable because it makes actual core flow hard to measure.

D. desirable because it provides cooling for incore instrumentation.

ANSWER: D

CILE R

A 2% I T 5 F P oo®d B M (machined clearances) @ & i #F &
B. 1 e Fl5 H %R M 5 R s e

C. 2%eh Floidg@gmavpein®ipld

D. 1> Fls B ikdpe® 3 0 plRE 4 fr

2% D.

7
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#p 293008
fea i 0 K1.32[2.5/2.6]
B350 B2991

Which one of the following is the approximate percentage of total core flow that
bypasses the fuel coolant channels in a reactor operating at 100% power with 100%

recirculation flow?
A. 0.01%

B.0.1%

C.1%

D.10%
ANSWER: D

- i 2100% 7 ¥ 55 100% £ faskin € o0k g B bk

R B Z P AV NG TAIRE Y
A. 0.01%

B.0.1%

Cl%

D. 10 %
gx: D
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#p 293008
fea i 0 K1.32[2.5/2.6]
B35 B3191

A reactor is operating at 100% rated power with 100% of design core flow rate.
Reactor power is decreased and stabilized at 75% using only control rods for
reactivity control. Core flow rate is maintained at 100%.

During the power decrease, core bypass flow rate because core pressure
drop

A. decreased; increased

B. decreased; decreased

C. increased; increased

D. increased; decreased

ANSWER: B

- £l 810006 Tt F 2100063 7+ iR T B LR Y HHIR L R
s FAERNTEG o @ Yh s in B 0 3 510096 o

AR EHT 0 SF Rt

TR e SR g L s R :
A TE RS 3 A

B. =i gt

C. Hi4c ; Hi 4

D. 34 5 b

% B
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#p 293008
fea i 0 K1.32[2.5/2.6]
B350 B3290

A reactor is operating at equilibrium 100% power. Assuming reactor coolant flow rate

into the core region does not change, how will core bypass flow rate be affected

during a reactor power decrease to 80%?

A. Increase because greater two-phase flow resistance exists in the core at 80%

power.

Decrease because less two-phase flow resistance exists in the core at 80% power.

C. Remain the same because core bypass flow rate is dependent only on reactor core
flow rate.

D. Remain the same because core bypass flow rate is unaffected by changes in
reactor power.

ANSWER: B

W

-;@%L.iﬂm/ﬂ T e BRKE R R DE BRA IR E T
gF@@ﬂq 280% M > stpee g PR

A Bide o F]E Aho8090 FpE 0 G R AR RIE Y A

B. -l 0 P15 o809 FPF o G anfEARIIE Y R
ﬁ%Z%’ﬂ o R E R EF BRpe gl M
AHEAR FLBC IR E R EF RS IR

% B.

7

105



#p 293008
SondF 0 K1.33[2.4/2.6]
B B384

What is the purpose of the coolant flow that bypasses the fuel assemblies and enters

the core interstitial region?

A. Removes the heat that is generated in the control rods and the local power range

monitors.

Equalizes core differential pressure between the inlet and outlet plenums.

C. Offsets the decrease in heat removal from the fuel bundle due to decreased flow as
two phase flow resistance increases.

D. Lubricates the interfacing surfaces of control rods and fuel channels to reduce
sliding friction and wear.

ANSWER: A
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#p 293008
fean 4 0 K1.33[2.4/2.6]
B350 B1390

Reactor coolant flow that bypasses the core is necessary to...

A. provide a source of water to the incore thermocouples to ensure they measure a
representative coolant temperature.

B. act as a neutron reflector to minimize fast neutron leakage.

C. ensure that recirculation pump flow rate is adequate to prevent pump overheating.

D. provide cooling to prevent excessive boiling in the bypass region.

ANSWER: D

F Rt ATk s LS

A FEpPrATERR UAEEFRE N
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#p 293008
seadp 0 K1.34[2.9/3.1]
Bt B192

Natural circulation is inherent in a boiling water reactor. Which one of the following

statements describes natural circulation after a loss of offsite power?

A. Liquid density in the downcomer and reduction of density in the core region
support the cycle.

B. Two-phase flow in the separators allows steam to be removed and liquid to return
to the downcomer region.

C. Relief and safety valves provide a heat sink for decay heat; in spite of leakage,
control rod drives are adequate to maintain inventory.

D. Density of liquid in the core region increases, thereby allowing liquid in the
downcomer to enter the core.

ANSWER: A
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#p 293008
seadp 0 K1.34[2.9/3.1]
3t B691

Which one of the following statements describes natural circulation in a shut down

reactor? (Assume no isolation condenser.)

A. The moisture separators return the liquid portion of the coolant mixture exiting the
core to the downcomer where it cools and increases in density.

B. The jet pump diffusers establish a thermal driving head by increasing the velocity
of the coolant as it flows downward through the diffuser.

C. Coolant flows from the downcomer into a reactor recirculation loop and is
returned to the core.

D. Emergency coolant injection establishes a thermal driving head by providing cold
coolant to the downcomer.

ANSWER: A
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#p 293008
fea 4 0 K1.35[3.1/3.3]
Bt B293

A reactor is shut down with all reactor recirculating pumps stopped. Which one of the
following explains why it is important to monitor reactor vessel skin temperatures?

A.

Significant differential temperature between the top and bottom reactor vessel
heads will result in excessive thermal stresses in the reactor vessel wall.
Significant differential temperature between the upper and lower elevation reactor
vessel skin indicates that thermal stratification is occurring.

These temperatures provide a backup indication of reactor water level because the
skin temperatures detected above vessel water level will be lower than those
below vessel water level.

These temperatures provide the best indication of the accuracy of the shutdown
reactor water level instruments due to the temperature variance from instrument
calibration conditions.

ANSWER: B

FER BT vt F R AR B EM - TALF BAN A6 EA LER
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#p 293008
fea 4 0 K1.35[3.1/3.3]
B350 B3490

Given:

* A reactor was shutdown 1 week ago from long term operation at 100% power.

* All reactor recirculation pumps are off.

* All reactor head vents are open.

* A shutdown core cooling system is currently in use, maintaining reactor coolant

temperature stable at 170EF.

* Reactor coolant temperature is monitored by a detector at the inlet to the in-service

shutdown core cooling heat exchanger.

The flow rate from the shutdown core cooling system to the core is inadvertently

throttled, resulting in thermal stratification of the reactor coolant in the core. Which

one of the following combinations will occur if this thermal stratification is permitted

to exist for up to 24 hours?

A. Water in the core will begin to boil, and the in-service shutdown cooling pump
will cavitate.

B. The in-service shutdown cooling pump will cavitate, and the jet pumps will
cavitate.

C. The jet pumps will cavitate, and reactor coolant temperature will indicate lower
than actual core water temperature.

D. Reactor coolant temperature will indicate lower than actual core water
temperature, and water in the core will begin to boil.

ANSWER: D
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#p 293008
fean 4 0 K1.36[3.1/3.3]
B35 B1491

A reactor is operating at full power when a loss of offsite power results in a reactor
scram and a loss of forced core coolant flow. Several minutes later, the development
of natural circulation flow will be indicated by differential across the
core plate and flow through the pumps.

A. temperature; recirculation

B. temperature; jet

C. pressure; recirculation

D. pressure; jet

ANSWER: D
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#p 293008
fean 4 0 K1.36[3.1/3.3]
B350 B389l

A reactor was shutdown from steady-state 100% power operation 10 days ago. Five
minutes ago, a station blackout occurred that caused the complete loss of forced
coolant circulation through the core. The following conditions currently exist:

* Reactor pressure vessel (RPV) pressure indicates 0 psig.

» Main steam isolation valves are closed.

* Reactor head vents are open with no steam issuing.

« Average reactor coolant temperature is 150°F.

« Differential temperature between the upper and lower RPV heads is 20°F and

increasing.

Over the next few hours, with no operator action, which one of the following would

occur if natural circulation becomes established in the RPV?

A. RPV pressure will remain near 0 psig, and the differential temperature between
the upper and lower RPV heads will stabilize at a value greater than 0°F.

B. RPV pressure will remain near 0 psig, and the differential temperature between
the upper and lower RPV heads will stabilize at 0°F.

C. RPV pressure will slowly increase to about 10 psig, and the differential
temperature between the upper and lower RPV heads will stabilize at a value
greater than 0°F.

D. RPV pressure will slowly increase to about 10 psig, and the differential
temperature between the upper and lower RPV heads will stabilize at 0°F.

ANSWER: A

S xwm- F R AFER10000 7 FEH T Bl o T A o F 2 T HRZ ER
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#p 293008
feandp 0 K137 [3.2/3.4]
Bt B89l

While a reactor is shut down, what effect will decreasing reactor water level to just

below the steam separators have on natural circulation flow rate?

A. Flow rate will significantly decrease due to the loss of communication between
the annulus and the core.

B. Flow rate will decrease initially and then increase to a new thermal equilibrium
value slightly less than the original flow rate.

C. Flow rate will increase to a new stable value as the temperature of the water in the
core increases to a new stable value.

D. Flow rate will not be significantly affected because the thermal driving head is
primarily dependent on the differential temperature between the core and the
annulus.

ANSWER: A
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#p 293008
feandp 0 K137 [3.2/3.4]
B350 B3086

After operating at high power for several weeks, the reactor was shut down yesterday

and cooled down for steam line leak repairs. Shutdown cooling water pumps are being

used to maintain reactor temperature and pressure. The pumps will be stopped in 30

minutes to commence a 4- hour test.

What action, if any, should be taken to enhance natural circulation cooling during the

test, and why?

A. No action necessary; the increase of density in the downcomer and the reduction
of density in the core region will easily support circulation.

B. No action necessary; the density of the mixture in the core region increases,
thereby allowing liquid in the downcomer to enter the core.

C. Raise vessel pressure to allow vessel relief valves to lift and create a heat sink for
decay heat while control rod drive flow maintains inventory.

D. Raise vessel water level above the bottom of the steam separators to provide a
liquid flow path from the inside to the outside of the core shroud.

ANSWER: D
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ﬂE/ﬂQZ%m&MNE%ﬁ)
HIREHE © K1.28 [2.3/2.5]
Fr4%E : B5445 (P5446)

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

Given:

® Pressure at P1is 24 psig.

® Pressure at P2is 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 P1and P2 is ; 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

FEPLRIP2 R R A EE K BRI A IE B BR 1T e TR Eh T R &

A.2psig; EEHG
B. 2 psig ;s G&E
C.4psig: et
D.4psig: A&fF
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FLE/EESE : 293008/2 (2016 #7i)
HIREHE © K1.28 [2.3/2.5]
F9€ : B5845 (P5847)

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

Given:

® Pressure at P1is 26 psig.

® Pressure at P2is 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 P1and P2 is ; 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 A27/KE SR (R T &)

BT

® 1t P1JRHIEET] Fy 26 psig

® 1f P2BRHYERT) Ry 34 psig

® AT EM LG ER S L Ry 2 psig

® [NEEE LGB f75 L %8 psig

TEP TP [ FH A R /K BE R K 2 i JBR 0 7k 2 s MREN T R

A.2psig; EEHG
B. 2 psig ;s G&E
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D.4psig: A&F

=
= =

Jrﬁ}

A

QP

119



FLE /ST © 293008/3 (2016 i)
KIREME © K1.28 [2.3/2.5]
5% : B6646 (P6648)

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

Given:

® Pressure at P1is 30 psig.

® Pressure at P2is 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 P1and P2 is ; 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.

S — RN EH R A27/KE SR (R T &)

BT

® 1t P1jRHIEES] Fy 30 psig

® 1f P2BRHYER T Ry 32 psig

® AT LGB 1%Ly 2 psig

o [ASEE LGB 1Ly 2 psig

FEPURIP 7 Fif] F A EE S22/ K TR AR I 1S5 BB TR ) 2 s MREN T R

A.2psig; EEHG
B. 2 psig ;s G&E
C.6psig: £EL
D.6psig: A&
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FLE/EESE : 293008/4 (2016 #7i)
HIREHE © K1.28 [2.3/2.5]
FE9E © B7046 (P7048)

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

Given:

® Pressure at P1is 34 psig.

® Pressure at P2is 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 P1and P2 is ; 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 RENIR A2 7/KE R E (R TE)

A

® 1t PiEMYER )] By 34 psig

® {f P2 EYERJ] By 20 psig

® [RIHEELiEpiy R JIE L Ky 2 psig

o [HNEtEE bidpknyEE 8L E 8 psig

TEP1RIP2 7 T FH A PRI K BRIB A i B B T TR D2 » TREN T AR

A.2psig; EEHG
B. 2 psig ;s G&E
C.4psig: fEEh
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=
= =

%

D

121



FLE/EESE : 293008/5 (2016 #7i)
HIREHE © K1.28 [2.3/2.5]
FE9% : B7680 (P7680)

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

Given:

® The pressure at P1is 20 psig.

® The pressure at P2is 20 psig.

® The pressure change caused by the change in velocity is 2 psig.

® The pressure change caused by the change in elevation is 8 psig.

The pressure decrease due to friction head loss between P1and P2 is ; and
the direction of flow is from

A. 6 psig; left to right

B. 6 psig; right to left

C. 10 psig; left to right

D. 10 psig; right to left

ANSWER: B.

S5 —BNEHREHIR A /KE RS E (R T E])
SR

® 1t P1jaiYEES] Ry 20 psig

® 1t PajaiYERS] Ry 20 psig

® [N LIGRHIEE T BE 2 psig

o NS LiapiHIEE I L2 8 psig

FEPLIIP2 2 ] Y R KBR R 2K IS Al R 7R D2 L MR EN T A2
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FLE /SR © 293008/6 (2016 i)
FIREME ¢ K1.29[2.8/3.0]
75k ¢ B5646

Reactors A and B are operating at steady-state 100 percent power. The reactors are
identical except that reactor A has core orifices and reactor B does not. Both reactors
have the same power distribution and core mass flow rate.

Compared to the center fuel bundle in reactor B, the center fuel bundle in reactor A
will have the exit steam quality and the critical power.

A. lower; lower

B. lower; higher

C. higher; lower

D. higher; higher

ANSWER: B
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