NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
QID: B88

The highest rate of heat transfer from the fuelsodace to the coolant is provided by...
A. forced convection with subcooled coolant (ndlibgj).

B. natural convection with subcooled coolant (ndibg).

C. natural convection with bulk boiling of coolant.

D. forced convection with nucleate boiling.

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
QID: B89

The order of heat transfer modes for coolant flgatimough a fuel bundle is...
A. nucleate boiling, single-phase convection, $lag, annular flow.
B. nucleate boiling, single-phase convection, aantlbw, slug flow.
C. single-phase convection, nucleate boiling, flog, annular flow.
D. single-phase convection, nucleate boiling, amntlbw, slug flow.

ANSWER: C.
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QID: B389 (P286)

Which one of the following characteristics will enfte steam bubble formation in water adjacent to a
heated surface?

A. Chemicals dissolved in the water.
B. The absence of ionizing radiation exposure éovhter.
C. A highly polished heat transfer surface with imial scratches or cavities.

D. The presence of gases dissolved in the water.

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
QID: B885

The dominant mode of heat transfer that occurs wineteate boiling is present is...
A. convection.

B. radiation.

C. conduction.

D. induction.

ANSWER: A.
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QID: B986

Which one of the following describes convectiontheansfer?

A.

B.

C.

D.

The flow of heat through a body or between bsdamredirect contact.
The flow of heat between two different fluidst mo direct contact.
The flow of heat from a body by electromagnetayves across an intervening space.

The flow of heat between a fluid and surfacecibgulation of the fluid.

ANSWER: D.
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QID: B1183

Refer to the drawing of a pool boiling curve (sigife below). In which region(s) of the curve does
a reactor normally operate to transfer heat froenftiel cladding to the coolant at 100 percent p8wer

A. Regions Il and IlI
B. Region Il only
C. Regions | and II
D. Region | only

ANSWER: C.

LOG
HEAT FLUX

!
LOG AT (Twaw -Tsar)

POOL BOILING CURVE
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KNOWLEDGE: K1.01 [2.6/2.8]
QID: B1285 (P2787)

Which one of the following characteristics will emfte steam bubble formation in the coolant
adjacent to a fuel rod?

A. Surface scratches or cavities in the fuel claddi
B. Subsurface void defect in the fuel cladding.
C. Increased coolant velocity past the fuel rod.

D. Chemically inert material dissolved in the caula

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
QID: B2784 (P1086)

How does the convective heat transfer coeffici@anyyrom the bottom to the top of a fuel assembly i
reactor coolant enters the fuel assembly as subdawhter and exits as superheated steam?

A. Increases continuously.

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

ANSWER: B.
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QID: B90

Boiling improves heat transfer because the...

A. agitation produced reduces the thickness oflthé film, and the bubble formation removes the
latent heat of vaporization from the heated sutface

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

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

D. velocity of the laminar fluid film near the hedtsurface decreases, causing the liquid contaet ti
with the heated surface to increase.

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B486

Nucleate boiling occurring at the surface of a fwel...

A. increases the convective heat transfer fronfuberod to the coolant.

B. decreases the convective heat transfer frofufleod to the coolant.

C. has no effect on convective heat transfer becaus boiling heat transfer.

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

ANSWER: A.
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KNOWLEDGE: K1.04 [2.6/2.7]
QID: B588 (P389)

Core heat transfer rate_is maximized by the presehc
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.

TOPIC: 293008
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B1086 (P2287)

Which one of the following describes a reason lierincreased heat transfer rate that occurs when
nucleate boiling begins on the surface of a fud®Pro

A. Steam bubbles have a greater thermal conductivan water.

B. The formation of steam bubbles increases codlantalong the fuel rod.
C. Radiative heat transfer begins to supplementextive heat transfer.

D. The motion of the steam bubbles causes rapithognixf the coolant.

ANSWER: D.
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KNOWLEDGE: K1.04 [2.6/2.7]
QID: B1890 (P487)
Nucleate boiling enhances the convective heatfieacsefficient by the thermal
conductivity of the coolant and the teamniayer thickness.

A. increasing; decreasing
B. increasing; increasing
C. decreasing; decreasing

D. decreasing; increasing

ANSWER: A.
TOPIC: 293008

KNOWLEDGE: K1.04 [2.6/2.7]
QID: B2385 (P2386)

Subcooled reactor coolant enters the bottom oEbassembly in a reactor operating at power. As
the coolant flows upward through the fuel assemityling occurs and the coolant exits the fuel
assembly at the saturation temperature.

If the coolant had remained subcooled, averagetémeperature would have been
because boiling is a efficient metholdeait transfer.

A. higher; more
B. higher; less
C. lower; more
D. lower,; less

ANSWER: A.
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KNOWLEDGE: K1.04 [2.6/2.7]
QID: B2486 (P2686)

Case 1: Subcooled reactor coolant enters therhaif@ fuel assembly in a reactor operating at
power. As the coolant flows upward through thd assembly, the water heats up and exits the fuel
assembly still subcooled.

Case 2: Same as above except that reactor pressl@ereased such that the coolant begins to boill
halfway up the fuel assembly, which results intarsded steam-water mixture exiting the fuel
assembly.

Assume that departure from nucleate boiling is @aiin both cases and that power level does not
change. As compared to Case 1, the average fupkrature for Case 2 will be because
boiling is a efficient method of heansfer.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: C.
TOPIC: 293008

KNOWLEDGE: K1.04 [2.6/2.7]
QID: B2986 (P2986)

Subcooled reactor coolant enters the bottom oEbassembly and exits the top of the fuel assembly
as a saturated steam-water mixture. How doesaimeective heat transfer coefficient change as the
coolant travels upward through the fuel assembly?

A. Increases only

B. Increases, then decreases

C. Decreases only

D. Decreases, then increases

ANSWER: A.
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KNOWLEDGE: K1.04 [2.6/2.7]
QID: B3785 (P3786)

Subcooled water enters a fuel assembly in a reapinating at power. As the water flows upward
through the fuel assembly, the water begins todmil exits the fuel assembly as a saturated
steam-water mixture.

If fuel assembly power is unchanged and systenspress increased such that all of the water
remains subcooled, the average fuel temperatuteeifuel assembly would be because
boiling is a efficient method of heangfer.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.04 [2.6/2.7]
QID: B5744 (P5745)

Initially, subcooled water is flowing into a fuedsembly with subcooled water exiting the fuel
assembly several degrees hotter than when it ehteNo boiling is occurring in the fuel assembly.
Assume that fuel assembly thermal power and waier fate remain the same.
System pressure is decreased, causing some oftke iw contact with the fuel rods to boil during
transit through the fuel assembly, but the watéirexthe fuel assembly remains subcooled.
Compared to the initial conditions, the averagé teimperature in the fuel assembly will be

; and the temperature of the water gxitia fuel assembly will be
A. higher; the same
B. higher; higher
C. lower; the same

D. lower; higher

ANSWER: D.
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KNOWLEDGE: K1.06 [2.5/2.6]
QID: B387

Which one of the following conditions must occurstgstain 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.

TOPIC: 293008
KNOWLEDGE: K1.06 [2.5/2.6]
QID: B2386 (P1989)

Which one of the following conditions must occurstgstain 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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KNOWLEDGE: K1.07 [2.8/3.0]
QID: B388 (P387)

What type of boiling is described as follows?

The bulk temperature of the liquid is below satioratbut the temperature of the heat transfer sarfa
is above saturation. Vapor bubbles form at the treasfer surface, but condense in the bulk 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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KNOWLEDGE: K1.07 [2.8/3.0]
QID: B887

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

In which region of the curve is nucleate boiling frimary mode of heat transfer?
A. Region |

B. Region Il

C. Region llI

D. Region IV

ANSWER: B.

|
LOG |
HEAT FLUX

e

POOL BOILING CURVE

LOG AT (Twaw -Tsar)
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KNOWLEDGE: K1.07 [2.8/3.0]
QID: B1087 (P1686)

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

A. Tcladdingequals Fat
B. TcladdingiS greater than skt
C. Tsuk Coolantequa|5 Bat

D. Tsulk coolantiS less than dat

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.07 [2.8/3.0]
QID: B1287 (P2687)

Which one of the following modes of heat transecharacterized by steam bubbles moving away
from a heated surface and collapsing in the buiki#

A. Bulk boiling

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

ANSWER: B.
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TOPIC: 293008
KNOWLEDGE: K1.07 [2.8/3.0]
QID: B1786 (P1888)

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

A. Tcladdingequals Fat

B. TcladdingiS greater than skt
C. Tauk coolantequals Fat

D. Tauk coolantiS less than Jat

ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.07 [2.8/3.0]
QID: B1986 (P1186)

Refer to the drawing of a pool boiling curve (sg@ffe below). In which region of the curve does th
most efficient form of heat transfer occur?

A. Region |

B. Region Il
C. Region llI
D. Region IV

ANSWER: B.

m! v

|

|

I

I

I

I

|

I

LOG |
HEAT FLUX I
I

:

I

I

I

I

I

|

7

POOL BOILING CURVE

LOG AT (Twa ~Tsar)
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TOPIC: 293008
KNOWLEDGE: K1.07 [2.8/3.0]
QID: B2088 (P1286)

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

Which region of the curve contains the operatingipat which the hottest locations of a reactor
normally operate to transfer heat from the fuetldlag to the coolant at 100 percent power?

A. Region |

B. Region Il
C. Region llI
D. Region IV

ANSWER: B.

LOG
HEAT FLUX

LOG AT (Twaw -Tsar)

POOL BOILING CURVE
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TOPIC: 293008
KNOWLEDGE: K1.07 [2.8/3.0]
QID: B3685 (P3686)

A nuclear power plant is currently shut down affeveral months of operation at 100 percent power.
The shutdown cooling system is in operation, maiittg an average reactor coolant temperature of
280°F. A pressure control malfunction causes oeaxtiolant pressure to slowly and continuously
decrease from 100 psia while reactor coolant teatper remains constant.

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

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

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

C. Inthe bulk fluid of a coolant channel near tiye of a fuel assembly.

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

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.08 [2.9/3.1]
QID: B142

Which one of the following describes the onsetrahsition boiling?

A. Steam bubbles begin to blanket the fuel rod icaus rapid increase in thel’ between the fuel rod
and the coolant.

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

C. Steam bubbles begin to blanket the fuel rodingus rapid decrease &I between the fuel rod
and the coolant.

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

ANSWER: A.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.08 [2.9/3.1]
QID: B287

Departure from nucleate boiling (DNB) occurs whesam bubbles begin to blanket the fuel rod,
resulting in a rapid in heat transfer aad a rapid AT (fuel cladding
minus coolant temperature).

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.08 [2.9/3.1]
QID: B1288 (P3388)

Which one of the following is indicated by a rapidrease in the temperature difference between the
fuel cladding and the bulk coolant?

A. Bulk boiling is occurring.

B. Nucleate boiling is occurring.

C. Critical heat flux is increasing.

D. Departure from nucleate boiling is occurring.

ANSWER: D.
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TOPIC: 293008
KNOWLEDGE: K1.08 [2.9/3.1]
QID: B1985 (P1288)

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

A. as steam bubbles begin to blanket the fuelttoelyadiative heat transfer decreases.

B. as steam bubbles in the coolant form and théaps®e, water hammer occurs.

C. as steam bubbles begin to blanket the fuelitetiemperature rises sharply.

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

ANSWER: C.

TOPIC: 293008

KNOWLEDGE: K1.08 [2.9/3.1]

QID: B2987 (P287)

Which one of the following describes the heat tfrengom a fuel rod experiencing departure from
nucleate boiling? AT refers to the difference between the fuel rodesgr temperature and the
coolant saturation temperature.)

A.

Steam bubbles begin to blanket the fuel rodasuef causing a rapid increase in Affefor a given
heat flux.

Steam bubbles completely blanket the fuel ratbse, causing a rapid decrease inAfiefor a
given heat flux.

Steam bubbles begin to form on the fuel rodamgrfcausing a rapid increase in the heat flux from
the fuel rod for a giveAT.

Steam bubbles completely blanket the fuel ratbse, causing a rapid increase in the heat flux
from the fuel rod for a givenT.

ANSWER: A.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B288

Refer to the drawing of a hypothetical fuel buncthelant channel (see figure below).

For the hypothetical fuel bundle coolant channekahbelow, at what point along its length does
transition boiling begin?

A1l
B. 2
C. 3
D. 4

ANSWER: C.

-4

DIRECTION
OF FLOW

HYPOTHETICAL COOLANT CHANNEL
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TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B987 (P1891)

Which one of the following describes the heat tf@ansonditions in a fuel assembly that is
experiencing transition boiling?

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

D. Subcooled nucleate boiling.

ANSWER: B.
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TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B1386 (P1689)

Refer to the drawing of a pool boiling curve (sigife below).
Which one of the points shown marks the onsetasfsition boiling?
A A

B. B

C. C

D. D

ANSWER: B.

NP

|
|
HEAT FLUX [* |
|
! -
b
|
|
|

|
|
)
|
|
|
!
LOG :
J
|
|
|
|

|
l I T O A
LOG AT (Twaw - Tear)

POOL BOILING CURVE
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TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B1486 (P2688)

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

Which one of the following regions represents tfeshunstable mode of heat transfer?
A. Region |

B. Region Il

C. Region llI

D. Region IV

ANSWER: C.

LOG
HEAT FLUX

LOG AT (Twaw -Tea)

POOL BOILING CURVE
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TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B1587 (P1587)

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

Which one of the points shown marks the smalidsat which stable film boiling can exist?

A A
B. B
C. C
D. D

ANSWER: C.

LOG
HEAT FLUX [~

LOG AT (Twau - Tsar)

POOL BOILING CURVE
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TOPIC: 293008
KNOWLEDGE: K1.09 [3.0/3.2]
QID: B2288 (P1987)

Which one of the following describes the conditioma fuel assembly that is experiencing transition
boiling?

A. Complete steam blanketing of the fuel rod swfac

B. Alternate wetting and drying of the fuel rod faize.

C. Steam bubbles form and collapse on the fuetwtice.

D. Steam bubbles form on the fuel rod surface aadwaept away by subcooled bulk coolant.

ANSWER: B.
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TOPIC: 293008
KNOWLEDGE: K1.10 [2.9/3.0]
QID: B289 (P2289)

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

With heat flux continuously increasing, the poittéich the critical heat flux is reached (point B)
marks the beginning of...

A. nucleate boiling.

B. stable film boiling.

C. partial film boiling.

D. single-phase convection.

ANSWER: C.

LOG
HEAT FLUX [~

LOG AT (Twaw - Tsar)

POOL BOILING CURVE
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.10 [2.9/3.0]
QID: B390

The magnitude of the local fuel pin heat flux tisatecessary to cause the onset of transitionngpili
is...

A. greatest at the top of the core and smallesteabottom of the core.
B. greatest at the bottom of the core and smaldletsie top of the core.
C. greatest at the core midplane and smalleseabghand bottom of the core.

D. greatest at the top and bottom of the core amallsst at the core midplane.

ANSWER: B.

TOPIC: 293008
KNOWLEDGE: K1.10 [2.9/3.0]
QID: B1687

A reactor is operating at 100 percent power. Whbioh of the following will be the initial type ofiél
damage experienced if a fuel rod exceeds the alritieat flux?

A. Loss of cladding integrity
B. Loss of pellet integrity

C. Pellet-cladding interaction
D. Cladding creep

ANSWER: A.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.10 [2.9/3.0]
QID: B1888

How does critical heat flux vary from the bottonthe top of a typical fuel bundle while operatirig a
100 percent power?

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

D. Increases, then decreases.

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.10 [2.9/3.0]
QID: B2487

A reactor is shutdown at normal operating tempeesdnd pressure. Which one of the following will
decrease the critical heat flux for the reactoffu€¢Assume the reactor remains shutdown.)

A. Fully withdrawing one control rod.

B. Increasing reactor vessel water level by 12 ésch
C. Increasing reactor recirculation flow rate by) 4pm.
D. Increasing reactor pressure by 10 psig.

ANSWER: D.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.11 [2.7/2.8]
QID: B9l

Which one of the following describes transitionr{zd film) boiling? (AT refers to the difference
between the fuel rod surface temperature and tbkuebsaturation temperature.)

A. A small increase iAT causes increased steam blanketing and a redunctiweat flux.

B. The temperature of the heat transfer surfase lEgh that thermal radiative heat transfer becsome
significant and heat flux increases.

C. As theAT increases, the increasing number of steam bulshleses increased agitation and
turbulence of the boundary layer, allowing increbseat flux.

D. As theAT increases, a few vapor bubbles are formed thgtaollapse when they enter into the
bulk of the fluid.

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.11 [2.7/2.8]
QID: B1289

A reactor is operating at full power with a fuehlolle that is experiencing each of the following med
of heat transfer somewhere along its length.

Which one of the following causes the first redoietin the local fuel cladding heat transfer ratéhas
coolant flows upward through the fuel bundle?

A. Nucleate boiling

B. Stable film boiling

C. Partial film boiling

D. Single-phase convection

ANSWER: C.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.11 [2.7/2.8]
QID: B1987 (P889)

If the fission rate in a reactor core steadily @ages, the mode of heat transfer that occurs inatedgli
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.
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.11 [2.7/2.8]
QID: B2185 (P2188)

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

Which one of the following describes the heat tf@ansonditions in a fuel assembly that is
experiencing region Il heat transfer?

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

D. Subcooled nucleate boiling.

ANSWER: B.

LOG
HEAT FLUX

LOG AT (Twaw -Tsar)

POOL BOILING CURVE
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February 2016
TOPIC: 293008
KNOWLEDGE: K1.12 [2.7/2.8]
QID: B2588 (P2588)

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

Which one of the following describes the conditioms fuel assembly that is experiencing region 1V
heat transfer?

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

D. Subcooled nucleate boiling.

ANSWER: A.

|
LOG |
HEAT FLUX

e

POOL BOILING CURVE

LOG AT (Twaw -Tsar)
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TOPIC: 293008
KNOWLEDGE: K1.12 [2.7/2.8]
QID: B3485 (P3488)

During a loss of coolant accident, some fuel rody experience stable film boiling. Which one of
the following types of heat transfer from the fakdding will increase significantly when stabliefi
boiling begins?

A. Forced convection

B. Natural convection

C. Conduction

D. Radiation

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.17 [2.5/2.8]
QID: B1588

A reactor is operating at steady-state 90 percewep. Which one of the following will cause the
two-phase coolant flowing upward in a fuel bundi@pproach the onset of transition boiling?
(Assume reactor power does not change unless gtated

A. Reactor pressure increases.

B. Recirculation flow rate increases.

C. Feedwater temperature decreases.

D. Fuel bundle power decreases.

ANSWER: A.
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TOPIC: 293008
KNOWLEDGE: K1.17 [2.5/2.8]
QID: B1891

A reactor is operating at steady-state 90 percawep. Which one of the following will cause the
two-phase coolant flowing upward in a fuel bundi@pproach the onset of transition boiling?
(Assume reactor power does not change unless gtated

A. Recirculation flow rate decreases.

B. Reactor pressure decreases.

C. Feedwater temperature decreases.

D. Fuel bundle power decreases.

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.17 [2.5/2.8]
QID: B2089

A reactor is operating at steady-state 70 percewep Which one of the following will cause the
two-phase coolant flowing upward in a fuel bundletove away from the onset of transition boiling?
(Assume reactor power does not change unless gtated

A. Recirculation flow rate increases.

B. Reactor pressure increases.

C. Feedwater temperature increases.

D. Fuel bundle power increases.

ANSWER: A.
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KNOWLEDGE: K1.17 [2.5/2.8]
QID: B2589

A reactor is operating at steady-state 90 percawep. Which one of the following will cause the
two-phase coolant flowing upward in a fuel bundientove away from the onset of transition boiling?
(Assume reactor power does not change unless gtated

A. Recirculation flow rate decreases.

B. Reactor pressure increases.

C. Feedwater temperature decreases.

D. Fuel bundle power increases.

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.17 [2.5/2.8]
QID: B2789

A reactor is operating at steady-state 90 percewep. Which one of the following will cause the
two-phase coolant flowing upward in a fuel bundi@pproach the onset of transition boiling?
(Assume reactor power does not change unless gtated

A. Recirculation flow rate increases.

B. Reactor pressure decreases.

C. Feedwater temperature increases.

D. Fuel bundle power decreases.

ANSWER: C.
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KNOWLEDGE: K1.19 [2.6/2.8]
QID: B789

Core inlet subcooling is defined as the differelpetveen the saturation temperature of the fluitién
core inlet plenum and the temperature of the fluid.

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.

TOPIC: 293008
KNOWLEDGE: K1.20 [2.4/2.6]
QID: B790

Carryunder is most damaging to which one of thisfahg components?
A. Main turbine

B. Moisture separator (turbine)

C. Recirculation pump

D. Moisture separator (reactor vessel)

ANSWER: C.
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KNOWLEDGE: K1.20 [2.4/2.6]
QID: B989

Which one of the following actions will initiallyeduce core inlet subcooling?

A. Isolate steam to one feedwater heater.
B. Increase reactor recirculation mass flow rate.
C. Decrease the mass ratio of saturated waterttimagad steam returning to the downcomer.

D. Increase the mass ratio of saturated waterttrat@d steam returning to the downcomer.

ANSWER: C.

TOPIC: 293008

KNOWLEDGE: K1.21 [3.0/3.0]

QID: B290

Void fraction is the ratio of the ofasteto the of steam-water mixture at a

given elevation in a fuel channel.
A. volume; mass

B. mass; mass

C. volume; volume

D. mass; volume

ANSWER: C.
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KNOWLEDGE: K1.21 [3.0/3.0]
QID: B1487

Given the following conditions for a 10 lom steamater mixture:

Steam quality = 20 percent
Pressure = 1,000 psia

Which one of the following is the approximate vdiaction?
A. 42 percent
B. 48 percent
C. 84 percent

D. 96 percent

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.21 [3.0/3.0]
QID: B1689

Given the following conditions for a 10 lbm stearater mixture:

Steam quality
Pressure

30 percent
1,000 psia

Which one of the following is the void fraction?
A. 10.1 percent
B. 11.3 percent
C. 88.7 percent
D. 89.9 percent

ANSWER: D.
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TOPIC: 293008
KNOWLEDGE: K1.21 [3.0/3.0]
QID: B2389

Given the following conditions for a 10 lom steamater mixture:

Steam quality
Pressure

40 percent
1,000 psia

Which one of the following is the void fraction?
A. 93.2 percent
B. 89.9 percent
C. 10.1 percent

D. 6.8 percent

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.21 [3.0/3.0]
QID: B2690

Which one of the following ratios can be used ticw@ate the core void fraction?

A. Steam Volume
Water Volume

B. Steam Volume
Steam Volume + Water Volume

C. Steam Volume + Water Volume
Steam Volume - Water Volume

D. Steam Volume + Water Volume
Steam Volume x Water Volume

ANSWER: B.
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TOPIC: 293008
KNOWLEDGE: K1.22 [2.9/3.0]
QID: B587
A nuclear power plant is operating at steady-2@tpercent power. If reactor recirculation flovera
is decreased from 100 percent to 80 percent, thiedpboundary will initially move the
fuel rod because each unit quantity of water igikeicg heat from the fuel.
A. up; more
B. up; fewer

C. down; more

D. down; fewer

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.22 [2.9/3.0]
QID: B2091

A reactor is operating at steady-state 70 percewepwhen recirculation flow rate is increased by 5
percent.

Which one of the following statements describesrtiteal response of the boiling boundary in the
core?

A. It physically moves upward, because each uraingjty of coolant must travel farther through a
fuel bundle before vaporizing.

B. It physically moves upward, because each urantjty of coolant enters the core with a larger
subcooled margin.

C. It physically moves downward, because eachquantity of coolant will vaporize sooner as it
travels through a fuel bundle.

D. It physically moves downward, because eachgurantity of coolant enters the core with a smaller
subcooled margin.

ANSWER: A.
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TOPIC: 293008
KNOWLEDGE: K1.23 [2.5/2.7]
QID: B688

Which one of the following is the appropriate gtyabf a saturated steam-water mixture leaving a
cyclone separator at 985 psig and 1174 Btu/lbm?

A. 95 percent
B. 96 percent
C. 97 percent

D. 98 percent

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.23 [2.5/2.7]
QID: B1387

Which one of the following is the appropriate gtyabf a saturated steam-water mixture leaving a
cyclone separator at 985 psig and 1180 Btu/lbm?

A. 96 percent
B. 97 percent
C. 98 percent
D. 99 percent

ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.23 [2.5/2.7]
QID: B1788

Which one of the following is the approximate gtyabf a saturated steam-water mixture leaving a
fuel bundle at 948 psig and 905 Btu/lbom?

A. 27 percent
B. 44 percent
C. 56 percent
D. 73 percent

ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.24 [2.4/2.5]
QID: B391

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

With a power plant operating at steady-state 100gme reactor power at the beginning of a fueleycl
which one of the following has the greater tempemtifference?

A. Coolant laminar layer

B. Cladding corrosion film
C. Zircaloy cladding

D. Pellet-to-cladding gap

ANSWER: D.

CLADDING

FUEL PELLET

COOLANT
FLOW

COOLANT
FLOW
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TOPIC: 293008
KNOWLEDGE: K1.24 [2.4/2.5]
QID: B1989 (P391)

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

With a nuclear power plant operating at steadyest@0 percent reactor power at the beginning of a
fuel cycle, which one of the following has the gezdemperature difference?

A. Fuel pellet centerline-to-pellet surface
B. Fuel pellet surface-to-cladding gap
C. Zircaloy cladding

D. Coolant laminar layer

ANSWER: A.

<—— CLADDING

{)

FUEL PELLET

\

COOLANT
FLOW

COOLANT
FLOW

-
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TOPIC: 293008
KNOWLEDGE: K1.25 [3.2/3.2]
QID: B1189

Forced circulation through a reactor core is resuat all times during power operation to prevent..
A. the core from becoming prompt critical due tghhfuel and coolant temperatures.

B. exceeding reactor vessel and core design stgamates.

C. high fuel cladding surface temperatures, whmhiat result in a crack or leak in the cladding.

D. jet pump cavitation, which could reduce the pogenerated by the core.

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.25 [3.2/3.2]
QID: B3789

Which one of the following describes the relatidpdbetween the feedwater mass flow rate entering
the reactor vessel and the core mass flow rateatg-state 100 percent reactor power?

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

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

C. The feedwater mass flow rate is much smallar tha core mass flow rate because most of the
core mass flow is returned to the reactor vessehdomer by the steam separators.

D. The feedwater mass flow rate is much larger tharcore mass flow rate because the feedwater
pump differential pressure is much larger thancibre differential pressure.

ANSWER: C.
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KNOWLEDGE: K1.26 [2.9/3.1]
QID: B1389
Refer to the drawing of a core recirculation jetpu(see figure below).
The highest pressure will exist at point ____; #edhighest velocity will occur at point
A 1;4
B. 2,4
C. 1;3
D. 2;3
ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.26 [2.9/3.1]
QID: B2791
Refer to the drawing of a core recirculation jetypu(see figure below).
During normal operation, the lowest pressure wilkeat point ; and the highest velocity will
occur at point
A. 33
B. 3;4
C. 4,3
D. 4,4
ANSWER: A.
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B490

A reactor is operating at steady-state 100 pep@ner when recirculation flow is decreased from 100
percent to 80 percent. During the flow reductibwe, boiling boundary will move in the
core because each pound-mass of water flowing ghrthe core is required to remove

heat from the fuel rods.

A. upward; less

B. upward; more

C. downward; less

D. downward; more

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B1789 (P1790)

Single-phase coolant flow resistance in a reaaicg s directly proportional to the square of cotla
; 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 are

ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B5445 (P5446)

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

Given:

* Pressure atiHs 24 psig.

* Pressure atHs 16 psig.

» Pressure change due to change in velocity is 2 psig
» Pressure change due to change in elevation isi@0 ps

The pressure decrease due to friction head losgebatR and B 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.
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B5845 (P5847)

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

Given:

* Pressure atiHs 26 psig.
* Pressure at:Hs 34 psig.
» Pressure change due to change in velocity is 2 psig
» Pressure change due to change in elevation igy8 psi

The pressure decrease due to friction head losgebatR and B 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.

OP

P-
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B6646 (P6648)

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

Given:

* Pressure atiHs 30 psig.
* Pressure atHs 32 psig.
» Pressure change due to change in velocity is 2 psig
» Pressure change due to change in elevation igy2 psi

The pressure decrease due to friction head losgebatR and B 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.

P-

P
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B7046 (P7048)

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

Given:

* Pressure atiHs 34 psig.
* Pressure atHs 20 psig.
» Pressure change due to change in velocity is 2 psig
» Pressure change due to change in elevation igy8 psi

The pressure decrease due to friction head losgebatR and B 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.

sz

P,
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TOPIC: 293008
KNOWLEDGE: K1.28 [2.3/2.5]
QID: B7680 (P7680)

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

Given:

The pressure atifs 20 psig.

The pressure atis 20 psig.

The pressure change caused by the change in yele@itpsig.
The pressure change caused by the change in elevai8 psig.

The pressure decrease due to friction head losgebatR and B 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.

OP.
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TOPIC: 293008
KNOWLEDGE: K1.29 [2.8/3.0]
QID: B93

Which one of the following statements describesetfiect of an increase in bundle power on bundle
flow rate in a centrally located fuel bundle? (Ase total recirculation flow remains constant.)

A. Bundle flow rate increases, because increas#ith¢paauses the coolant density to decrease,
thereby reducing flow resistance.

B. Bundle flow rate decreases, because increaskdgomcreases backpressure from increased
reactor steam dome pressure.

C. Bundle flow rate increases, because increasdéiddpoauses acceleration of coolant due to rapid
expansion.

D. Bundle flow rate decreases, because increastédgoimcreases backpressure due to increased
turbulence.

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.29 [2.8/3.0]
QID: B2090

Reactors A and B are identical. Reactor A is djiggaat 75 percent power and reactor B is operating
at 50 percent power. Both reactors have the sawempdistribution and core mass flow rate.

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

A. lower; lower

B. lower; higher
C. higher; lower
D. higher; higher

ANSWER: D.
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TOPIC: 293008
KNOWLEDGE: K1.29 [2.8/3.0]
QID: B2390

Reactors A and B are identical. Reactor A is djiggat 50 percent power and reactor B is operating
at 75 percent power. Both reactors have the sawermdistribution and core mass flow rate.

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

A. lower; lower
B. lower; higher
C. higher; lower

D. higher; higher

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.29 [2.8/3.0]
QID: B5646

Reactors A and B are operating at steady-statgpé&ffent power. The reactors are identical except
that reactor A has core orifices and reactor B ¢mes Both reactors have the same power
distribution and core mass flow rate.

Compared to the center fuel bundle in reactor 8,cénter fuel bundle in reactor A will have the
exit steam quality and the iticadrpower.

A. lower; lower

B. lower; higher
C. higher; lower
D. higher; higher

ANSWER: B.
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KNOWLEDGE: K1.30 [2.7/2.7]
QID: B590

Without core orifices, the coolant flow rate throueghigh-power bundle will be less than the flotera
through a low-power bundle because the...

A two-phase flow-friction multiplier will be greatén the low-power bundle.
B. channel quality will be greater in the high-powendle.
C. bypass flow will be greater in the high-powendbie.

D. thermal expansion of the fuel rods will be geean the high-power bundle.

ANSWER: B.

TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B890

With a reactor operating at 100 percent powemitwrifices were not used, the highest core flow
rates would exist in...

A. low-power bundles, because of decreased flovstaxe.
B. low-power bundles, because of reduced contbtastruction.
C. high-power bundles, because of decreased fleistaace.
D. high-power bundles, because of reduced cormbbbstruction.

ANSWER: A.
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TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B990

Reactors A and B are operating at steady-statgé&fif®nt power. The reactors are identical except
that reactor A has core orifices and reactor B ¢més Both reactors have the same power
distribution and core mass flow rate.

Compared to the center fuel bundle in reactor B,cémter fuel bundle in reactor A will have the
critical power and the cadlaw rate.

A. lower; lower
B. lower; higher
C. higher; lower

D. higher; higher

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B1190

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

A. highest in the periphery bundles.
B. highest in the central bundles.
C. the same for all bundles.

D. unpredictable.

ANSWER: B.
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KNOWLEDGE: K1.30 [2.7/2.7]
QID: B1590

February 2016

Two reactors are operating at steady-state 50 peposver. The reactors are identical except that
one reactor has core orifices and the other does Both reactors have the same power distribution

and core mass flow rate.

The orificed core will have the critipalver and the
pressure.

A. higher; higher
B. higher; lower
C. lower; higher

D. lower; lower

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B1691

A reactor is operating at 100 percent power ab#ginning of core life.

used, the lowest bundle flow rate would exist in...

A. peripheral bundles that have control rods pliytiaserted.

B. central bundles that have control rods partielberted.

C. peripheral bundles that have control rods cotapylevithdrawn.
D. central bundles that have control rods compjeteihdrawn.

ANSWER: D.
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TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B1790

Reactors A and B are operating at steady-statgé&fif@nt power. The reactors are identical except
that reactor A has core orifices and reactor B ¢més Both reactors have the same power
distribution and core mass flow rate.

Compared to the center fuel bundle in reactor A,dénter fuel bundle in reactor B will have the
critical power and the cadlaw rate.

A. lower; lower
B. lower; higher
C. higher; lower

D. higher; higher

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B2187

Reactors A and B are operating at steady-stateeff®pt power. The reactors are identical except
that reactor A has core orifices and reactor B ¢més Both reactors have the same power
distribution and core mass flow rate.

Reactor B will have the critical powed ¢he core differential pressure.
A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: D.
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TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B2591

Reactors A and B are operating at steady-statgpé&f@ent. The reactors are identical except that
reactor A has core orifices and reactor B does riddth reactors have the same power distribution
and core mass flow rate.

Compared to the outer fuel bundles in reactor B aiter fuel bundles in reactor A will have the
critical power and the cadlaw rate.

A. lower; lower
B. lower; higher
C. higher; lower

D. higher; higher

ANSWER: A.
TOPIC: 293008
KNOWLEDGE: K1.30 [2.7/2.7]
QID: B2890

Reactors A and B are operating at steady-statgé&fif®ent power. The reactors are identical except
that reactor A has core orifices and reactor B ¢més Both reactors have the same power
distribution and core mass flow rate.

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

A. lower; lower

B. lower; higher
C. higher; lower
D. higher; higher

ANSWER: C.
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TOPIC: 293008
KNOWLEDGE: K1.31 [2.9/3.0]
QID: B291

Core orificing is used in the reactor core becdhbseorifices...

A. counteract the buoyant force of the bubbleslacatng flow in the high-power bundles.

B. improve the distribution of core flow to offdbie effect of increasing quality on bundle flow.
C. increase coraP so that minor crud buildup on fuel bundles wit adversely affect flow.

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

ANSWER: B.

TOPIC: 293008
KNOWLEDGE: K1.31 [2.9/3.0]
QID: B1388

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

A. The core differential pressure is minimized lapawer levels.

B. The total core coolant flow rate remains the satall power levels.

C. The total core coolant flow rate is divided dtutinrough all bundles at all power levels.
D. The highest bundle coolant flow rates existanednterior bundles at all power levels.

ANSWER: D.
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KNOWLEDGE: K1.31 [2.9/3.0]
QID: B3890
Given:

» Reactors A and B are identical except that reaktoas_no core orifices while reactor B is
equipped with orifices.

* Both reactors always operate with identical redatan system flow rates.
» Both reactors are operating at steady-state 8@pepower.
» Both reactors have the same core power distribution

Compared to reactor A, the critical power ratio B} the central fuel bundles of reactor B is
; and the average power in the periphggbbundles of reactor B is

A. smaller; smaller
B. smaller; larger
C. larger; smaller

D. larger; larger

ANSWER: C.

TOPIC: 293008
KNOWLEDGE: K1.32 [2.5/2.6]
QID: B690

Core bypass flow is...

A. undesirable, but cannot be prevented due to madltlearances in the reactor vessel.
B. desirable, because it provides cooling for laawpr areas of the core.

C. undesirable, because it makes actual core fand to measure.

D. desirable, because it provides cooling for iedastrumentation.

ANSWER: D.
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Which one of the following is the approximate pertege of total core flow that bypasses the fuel
coolant channels in a reactor operating at 100epq@ower with 100 percent recirculation flow?

A. 0.01 percent
B. 0.1 percent
C. 1 percent

D. 10 percent

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.32 [2.5/2.6]
QID: B3191

A reactor was initially operating at steady-sta@@ percent power with 100 percent core flow rate.
Reactor power was then decreased and stabiliZ&sl @ercent using only control rods for reactivity
control, while core flow rate was maintained at p@@cent.

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.
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A reactor is initially operating at steady-stat® Ji@rcent power. Reactor power is decreased to 80
percent while maintaining the total flow rate thgbithe core region unchanged. During the power
decrease, the core bypass flow rate will...

A. increase, because two-phase flow resistandeeicare is greater at 80 percent power.

B. decrease, because two-phase flow resistanbe ioore is smaller at 80 percent power.

C. remain the same, because core bypass flowsrdependent only on reactor core flow rate.

D. remain the same, because core bypass flowsatesiffected by changes in reactor power.

ANSWER: B.

TOPIC: 293008
KNOWLEDGE: K1.33 [2.4/2.6]
QID: B384

What is the purpose of the coolant flow that bypadke fuel bundles to enter the core interstitial
regions?

A. Removes the heat generated in the control rnddacal power range monitors.
B. Equalizes core differential pressure betweenrilet and outlet plenums.
C. Offsets the decrease in heat removal from taklfundles as two-phase flow resistance increases.

D. Lubricates the interfacing surfaces of contomls and fuel channels to reduce sliding frictiod an
weatr.

ANSWER: A.
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Reactor coolant flow that bypasses the core isgsacyg to...

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

B. act as a neutron reflector to minimize fast reeuteakage.
C. ensure that recirculation pump flow rate is adeg to prevent pump overheating.

D. provide cooling to prevent excessive boilinghe bypass region.

ANSWER: D.

TOPIC: 293008
KNOWLEDGE: K1.34 [2.9/3.1]
QID: B192

Which one of the following statements describesimr@htirculation in the reactor vessel after a lofss
offsite power?

A. Coolant density in the downcomer and a reduabibdensity in the core region support the cycle.

B. Two-phase flow in the separators allows stealmetoemoved and water to return to the
downcomer region.

C. Relief and safety valves provide a heat sinldfray heat; in spite of leakage, control rod drive
flow is adequate to maintain inventory.

D. Density of the coolant in the core region inses allowing coolant in the downcomer to enter the
core.

ANSWER: A.
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Which one of the following statements describesiracirculation in a shutdown reactor? (Assume
no isolation condenser exists.)

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

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

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

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

ANSWER: A.
TOPIC: 293008
KNOWLEDGE: K1.35 [3.1/3.3]
QID: B293

A reactor is shut down with all reactor recircutgtpumps stopped. Which one of the following
explains why it is important to monitor reactor selsskin temperatures?

A. Significant differential temperature between tbp and bottom reactor vessel heads will result in
excessive thermal stresses in the reactor vesdlel wa

B. Significant differential temperature between tipper and lower elevation reactor vessel skin
indicates that thermal stratification is occurring.

C. These temperatures provide a backup indicatioeaztor water level because the skin
temperatures detected above vessel water levebwilbwer than those below vessel water level.

D. These temperatures provide the best indicatidimecaccuracy of the shutdown reactor water level
instruments due to the temperature variance fr@tmiment calibration conditions.

ANSWER: B.
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Given:

¢ A nuclear power plant was shut down one week agm fong-term operation at 100 percent
power.

¢ All reactor recirculation pumps are off.

¢ All reactor head vents are open.

¢ A shutdown core cooling system is currently in usaintaining reactor coolant temperature
stable at 170°F.

Reactor coolant temperature is monitored by a tiatat the inlet to the in-service shutdown core
cooling heat exchanger.

The flow rate from the shutdown core cooling systerthe core is inadvertently throttled, resulting
thermal stratification of the reactor coolant ie ttore. Which one of the following combinationd wi
occur if this thermal stratification is permittemlexist for 24 hours?

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

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

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

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

ANSWER: D.
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A reactor is operating at 100 percent power whiassof offsite power results in a reactor scrah an

a loss of forced core coolant flow. Several misd&er, the occurrence of natural circulation flow

will be indicated by differential acrtiss core plate and coolant flow through the
pumps.

A. temperature; recirculation

B. temperature; jet

C. pressure; recirculation

D. pressure; jet

ANSWER: D.
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A reactor was shut down from long-term 100 per@enter operation 10 days ago. Five minutes
ago, a station blackout caused a complete lossroéd coolant circulation through the core. The
following conditions currently exist:

Reactor vessel (RV) 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 td®¥ heads is 20°F and increasing.

Over the next hour or so, which one of the follogwsill occur without operator action as natural
circulation becomes established in the RV?

A. RV pressure will slowly increase and stabilizelout 10 psig, and the differential temperature
between the upper and lower RV heads will stabdiza value greater than 0°F.

B. RV pressure will slowly increase and stabiliz@laout 10 psig, and the differential temperature
between the upper and lower RV heads will stabdiz@°F.

C. RV pressure will remain near 0 psig, and thieedkhtial temperature between the upper and lower
RV heads will stabilize at a value greater than. 0°F

D. RV pressure will remain near 0 psig, and théedéntial temperature between the upper and lower
RV heads will stabilize at O°F.

ANSWER: C.
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While a reactor is shut down, what effect will deaging reactor water level to just below the steam
separators have on natural circulation flow rate?

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

B. Flow rate will decrease initially and then ingse to a new equilibrium value slightly less than t
original flow rate.

C. Flow rate will increase to a new stable valuthagemperature of the water in the core incretases
a new stable value.

D. Flow rate will_not be significantly affected lzawse the thermal driving head is primarily
dependent on the differential temperature betwkercore and the annulus.

ANSWER: A.

TOPIC: 293008
KNOWLEDGE: K1.37 [3.2/3.4]
QID: B3086

After operating at a high power level for severakks, a reactor was shut down several days ago and
cooled down to repair a steam line leak. Shutdoaaling water pumps are currently being used to
maintain reactor temperature and pressure. Theguwill be stopped in 30 minutes to test repairs.
What action, if any, should be taken to enhancerahtirculation cooling during the test, and why?

A. No action is necessary; the increase of demsitige downcomer and the reduction of density in
the core region will easily support natural cir¢iga.

B. No action is necessary; as the density of theéure in the core region increases, the liquichm t
downcomer will flow into the core.

C. Raise reactor vessel pressure to allow vedsefl valves to lift to create a heat sink for detenat
while control rod drive flow maintains inventory.

D. Raise reactor vessel water level above the bottbthe steam separators to provide a liquid flow
path from the inside to the outside of the cor@str

ANSWER: D.
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