NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.01 [2.8/3.0]
QID: P986

Which one of the following is an example of sigcafnt radiative heat transfer?
A. Heat transfer from the fuel pellet to the fulsdzling via direct contact.

B. Heat transfer from the reactor coolant to thezlfeater in a steam generator.
C. Heat transfer from the center to the edge okagellet at end of core life.

D. Heat transfer from the fuel cladding to the teacoolant through a stable vapor layer.

ANSWER: D.
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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.

|
LOG |
HEAT FLUX

—

POOL BOILING CURVE

LOG AT (Twau ~Tsar)
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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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Why does nucleate boiling improve heat transfex reactor core?

A. The formation of steam bubbles at nucleatioassdn the fuel rod allows more heat to be
transferred by conduction.

B. The formation of steam bubbles at nucleatioessiin the fuel rod promotes local radiative heat
transfer and allows more heat to be transferrecolmyection.

C. Heat is removed from the fuel rod as both sém$ibat and latent heat of condensation, and the
heat is transferred directly to the coolant by atide heat transfer.

D. Heat is removed from the fuel rod as both sdadibat and latent heat of vaporization, and the
motion of the steam bubbles causes rapid mixirth@toolant.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P886

Convection heat transfer improves when nucleatinigdbegins on the surface of a fuel rod because:
A. steam bubble formation decreases coolant fldesabong the fuel rod.

B. steam bubble formation increases coolant flow aong the fuel rod.

C. a steam blanket begins to form along the surd&tiee fuel rod.

D. the motion of the steam bubbles causes rapithmif the coolant.

ANSWER: D.
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How does the convective heat transfer coeffici@nyyrom 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.

TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P1187

Nucleate boiling affects heat transfer from a fwel primarily by...

A. improving the conductive heat transfer from thel rod to the coolant.
B. improving the convective heat transfer fromfilne rod to the coolant.
C. degrading the conductive heat transfer fronfileérod to the coolant.
D. degrading the convective heat transfer fromfaleérod to the coolant.

ANSWER: B.
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Subcooled water enters the bottom of an operas@agtor core. As the water flows upward past the
fuel assemblies, steam bubbles form on the sudbadew fuel rods and are swept away.

If the coolant at the surface of the affected fodk had remained subcooled, average fuel temperatu

in the affected fuel rods would have been because single-phase convection is a
efficient method of heat transfer thaitirty.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: B.
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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: 193008

KNOWLEDGE: K1.02 [2.8/3.0]
QID: P2986 (B2986)

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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QID: P3786 (B3785)

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: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P5745 (B5744)

Initially, subcooled water is flowing into a fuedsembly with subcooled water exiting the fuel
assembly several degrees hotter than when it ehteMo 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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QID: P86

Subcooled nucleate boiling is occurring along adukaurface. If the heat flux is increased slightl
what will be the effect on the differential tempera (AT) between the heated surface and the fluid?
(Assume subcooled nucleate boiling is still ocagr)

A. Small increase IAT because of steam blanketing.

B. Large increase INT because of steam blanketing.

C. Smallincrease inT as vapor bubbles form and collapse.

D. Large increase InT causing radiative heat transfer to become sicpmifi.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P286 (B389)

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

A. Chemicals dissolved in the water.

B. The absence of ionizing radiation exposure éovhater.

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

ANSWER: D.
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QID: P387 (B388)

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.

TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P1686 (B1087)

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. Tauk coolantequals Fat

D. Tauk coolantiS less than Jat

ANSWER: D.
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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. Tsuk Coolantequa|5 Bat

D. Tsulk coolantiS less than dat

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P2287 (B1086)

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

A. Steam bubbles have a greater thermal conductivén water.

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

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

ANSWER: D.
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Which one of the following modes of heat transgecharacterized by steam bubbles moving away
from a heated surface and collapsing in the buiii#

A. Bulk boiling
B. Subcooled nucleate boiling
C. Saturated nucleate boiling

D. Saturated natural convection

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P2787 (B1285)

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.
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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: 193008
KNOWLEDGE: K1.04 [3.1/3.3]
QID: P93

If departure from nucleate boiling occurs on thdae of a fuel rod, the surface temperature of the
fuel rod will...

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

ANSWER: A.
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KNOWLEDGE: K1.04 [3.1/3.3]
QID: P287 (B2987)

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

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

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

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

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

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.04 [3.1/3.3]
QID: P1288 (B1985)

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 fuelitetemperature rises sharply.

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

ANSWER: C.
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KNOWLEDGE: K1.04 [3.1/3.3]
QID: P3388 (B1288)

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.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P138

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

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

ANSWER: A.
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QID: P144

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

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

D. subcriticality

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P288

Which one of the following parameter changes vetluce the departure from nucleate boiling ratio?
A. Decreasing reactor power.

B. Increasing pressurizer pressure.

C. Increasing reactor coolant flow rate.

D. Increasing reactor coolant temperature.

ANSWER: D.
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KNOWLEDGE: K1.05 [3.4/3.6]
QID: P1093

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

B. Increasing pressurizer pressure.

C. Increasing core bypass flow.

D. Increasing reactor power.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P1787

A nuclear power plant is operating with the followiinitial conditions:

» Reactor power is 45 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

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

A. One reactor coolant pump trips with automatit control.

B. A spray valve malfunction decreases reactorardaystem pressure by 20 psig with no control
rod motion.

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

D. Core xenon-135 builds up in proportion to theaband radial power distribution with automatic
rod control.

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P1889

A nuclear power plant is operating with the follogiinitial conditions:

» Reactor power is 45 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

Which one of the following will decrease the steatlyte departure from nucleate boiling ratio?
A. A reactor trip occurs and one control rod remsdirly withdrawn from the core.

B. A pressurizer malfunction increases reactoraatdystem pressure by 20 psig with no control rod
motion.

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

D. Core xenon-135 builds up in proportion to theband radial power distribution with automatic
rod control.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2288

A nuclear power plant is operating with the followgiinitial conditions:

» Reactor power is 55 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

Which one of the following will decrease the steathte departure from nucleate boiling ratio?

A. A reactor trip occurs and one control rod rersdirly withdrawn from the core.

B. A pressurizer malfunction increases reactor aiodystem pressure by 20 psig.

C. The operator increases reactor coolant borooesuration by 5 ppm with no control rod motion.
D

. Core xenon-135 depletes in proportion to thaleemd radial power distribution with no control
rod motion.

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2387

A nuclear power plant is operating with the followgiinitial conditions:

» Reactor power is 45 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

Which one of the following will decrease the steathte departure from nucleate boiling ratio?
A. A reactor trip occurs and one control rod rersdirly withdrawn from the core.

B. A pressurizer malfunction decreases reactoracdaystem pressure by 20 psig with no control
rod motion.

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

D. Core xenon-135 builds up in proportion to theband radial power distribution with automatic
rod control.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2487

A reactor is shutdown with all control rods insdrteThe reactor coolant system (RCS) is at normal
operating temperature and pressure. Which oneediollowing will decrease the departure from
nucleate boiling ratio for the reactor? (Assunergmctor remains shutdown.)

A. Fully withdrawing a bank of shutdown rods.

B. Diluting RCS boron concentration by 50 ppm.

C. Reducing RCS flow rate by one percent.

D. Increasing RCS pressure by 10 psig.

ANSWER: C.
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QID: P2587

A nuclear power plant is operating with the followgiinitial conditions:

» Reactor power is 55 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

Which one of the following will increase the steatgte departure from nucleate boiling ratio?
A. A reactor trip occurs and one control rod rersdirly withdrawn from the core.

B. A pressurizer malfunction decreases reactoracaaystem pressure by 20 psig.

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

D. Core xenon-135 depletes in proportion to thaleamd radial power distribution with no rod
motion.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2788

A nuclear power plant is operating with the followiinitial conditions:

» Reactor power is 45 percent in the middle of a &yele.
» Axial and radial power distributions are peakethi@ center of the core.

Which one of the following will increase the steastgte departure from nucleate boiling ratio?

A. Core xenon-135 decays with no change in thel axid radial power distributions.

B. A reactor trip occurs and one control rod reradinly withdrawn from the core.

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

D. A pressurizer malfunction decreases reactoraca@ystem pressure by 20 psig with no control
rod motion.

ANSWER: B.
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KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2989

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

A. Fully withdrawing a bank of shutdown rods.

B. Diluting reactor coolant boron concentration3fyppm.

C. Reducing reactor coolant temperature by 5°F.

D. Decreasing reactor coolant pressure by 10 psig.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P87

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

A. Decrease pressurizer pressure.

B. Decrease reactor coolant flow.

C. Decrease reactor power.

D. Increase reactor coolant temperature.

ANSWER: C.
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KNOWLEDGE: K1.06 [2.8/2.9]
QID: P145

How does the critical heat flux vary from the battto the top of a typical fuel assembly during
normal 100 percent power operation?

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

D. Decreases, then increases.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P587

The heat flux that causes departure from nucleaitag is the...
A. critical heat flux.

B. nucleate heat flux.

C. transition heat flux.

D. departure heat flux.

ANSWER: A.
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QID: P989
The critical heat flux is the heat transfer rate yo@t of fuel rod that will initiallyacse

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

D. area; departure from nucleate boiling

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1087

How does critical heat flux (CHF) vary with coreidgig during normal full power operation?
A. CHF increases from the bottom to the top ofdbee.

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

C. CHF decreases from the bottom to the top otte.

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

ANSWER: C.
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TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1586

A reactor is operating at steady-state 75 percewep Which one of the following parameter
changes will cause the core to operate closegtoritical heat flux? (Assume reactor power dags n
change unless stated.)

A. Decrease reactor coolant flow rate by 5 percent.

B. Decrease reactor power by 10 percent.

C. Decrease reactor coolant temperature by 3°F.

D. Increase pressurizer pressure by 20 psia.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P3587

Which one of the following is most likely to resuitfuel cladding damage?
A. Operating at 110 percent of reactor vessel degsigssure.

B. An inadvertent reactor trip from 100 percent pow

C. Operating at a power level that exceeds thiealiheat flux.

D. Operating with saturated nucleate boiling odagrin a fuel assembly.

ANSWER: C.
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P689

A small increase in differential temperature atfind cladding-to-coolant interface causes incrdase
steam blanketing and a reduction in heat flux. sTascribes which type of boiling?

A. Subcooled boiling
B. Nucleate boiling
C. Partial film boiling
D. Total film boiling

ANSWER: C.
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QID: P1089

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

Choose the region of the curve where transitiofirigpis the primary heat transfer process.

A.

B.

C.

D.

ANSWER: C.

Region |
Region Il
Region Il

Region IV

LOG |
HEAT FLUX

=

POOL BOILING CURVE

LOG AT
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1689 (B1386)

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.

LOG
HEAT FLUX [T

LOG AT (Twac - Tsar)

POOL BOILING CURVE
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KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1891 (B987)

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 swgfac
B. Alternate wetting and drying of the fuel rod faize.
C. Saturated nucleate boiling.

D. Subcooled nucleate boiling.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1987 (B2288)

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

A. Complete steam blanketing of the fuel rod swgfac

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

C. Steam bubbles form and collapse on the fuetwtice.

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

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P2188 (B2185)

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 (Twa -Tsar)

POOL BOILING CURVE
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P2289 (B289)

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 [~

| I N N B N
LOG AT (Twaw - Toar)

POOL BOILING CURVE
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P2688 (B1486)

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

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

B. Region Il

C. Region llI

D. Region IV

ANSWER: C.

|
LOG |
HEAT FLUX

e

POOL BOILING CURVE

LOG AT (Twaw -Tsar)
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TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P88

Film boiling heat transfer is...

A. the most efficient method of boiling heat trasrsf

B. heat transfer through an oxide film on the cladd

C. heat transfer being accomplished with no enthaliange.

D. heat transfer through a vapor blanket that coties fuel cladding.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P139

Reactor power is increased sufficiently to causarstblanketing of several fuel rods. This conditio
is being caused by...

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

C. saturated nucleate boiling.

D. onset of nucleate boiling.

ANSWER: A.
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KNOWLEDGE: K1.08 [2.6/2.6]
QID: P889 (B1987)

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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TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P1587 (B1587)

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 [T

LOG AT (Twaw - Tsar)

POOL BOILING CURVE
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TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P2588 (B2588)

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

LOG AT (Twaw -Tsar)

POOL BOILING CURVE
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KNOWLEDGE: K1.08 [2.6/2.6]
QID: P3488 (B3485)

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: 193008
KNOWLEDGE: K1.10 [2.9/3.1]
QID: P89

The departure from nucleate boiling (DNB) ratia@efined as the...

A. actual heat flux divided by the critical heatxl

B. critical heat flux divided by the actual heatdl

C. actual core thermal power divided by the ratee ¢hermal power.
D. rated core thermal power divided by the actoaét¢hermal power.

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.10 [2.9/3.1]
QID: P289

In the definition of departure from nucleate baliratio, the term "actual heat flux" refers to the.
A. heat transfer rate per unit area at any poomigthe fuel rod.

B. average heat transfer rate per unit area atinessore.

C. integrated heat transfer rate along the entieérbd.

D. total heat transfer rate along the entire fodl r

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.10 [2.9/3.1]
QID: P1190

A reactor is operating at steady-state 100 penpawer near the end of a fuel cycle with all control
rods fully withdrawn. At what axial location intgpical fuel assembly will the maximum departure
from nucleate boiling ratio occur?

A. At the top of the fuel assembly.

B. At the bottom of the fuel assembly.

C. Between the bottom and midplane of the fuelrabbe

D. Between the midplane and the top of the fuetiaddy.

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.10 [2.9/3.1]
QID: P2590

If a reactor is operating with the departure fromeleate boiling ratio at its limit, which one ofth
following is indicated?

A. None of the fuel rods are experiencing criticaht flux.
B. A small fraction of the fuel rods may be expeadimg critical heat flux.
C. All radioactive fission products are being camea within the reactor fuel.

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

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.14 [2.6/2.7]
QID: P389 (B588)

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.
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TOPIC: 193008
KNOWLEDGE: K1.14 [2.6/2.7]
QID: P690

The heat transfer coefficient for the core willdeectly increased if: (Assume bulk coolant
subcooling.)

A. the coolant temperature is decreased.
B. the coolant flow rate is decreased.
C. nucleate boiling occurs in the coolant.

D. the coolant flow is laminar instead of turbulent

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.14 [2.6/2.7]
QID: P891

Increasing coolant flow rate through a reactor ¢coneroves heat transfer from the fuel because a
higher coolant flow rate the laminanfihickness and the temperature of
the coolant adjacent to the fuel.

A. increases; raises

B. increases; lowers

C. decreases; raises

D. decreases; lowers

ANSWER: D.
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KNOWLEDGE: K1.14 [2.6/2.7]
QID: P1691

February 2016

Which one of the following will minimize core heaansfer?

A. Laminar flow with no nucleate boiling.
B. Turbulent flow with no nucleate boiling.
C. Laminar flow with nucleate boiling.

D. Turbulent flow with nucleate boiling.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P90

A nuclear power plant is operating at 100 percemiqy.

be directly reduced by...

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

C. increasing reactor coolant flow rate.

D. increasing pressurizer level.

ANSWER: A.

-40-

The reactor coolant subcooling margin will

Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P290

The difference between the actual temperature lamddturation temperature of a liquid is the...

A. critical heat flux.
B. saturation margin.
C. subcooling margin.

D. departure from nucleate boiling ratio.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.9]
QID: P393

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

A. Subcooling margin greater than zero.
B. Pressurizer level in the indicating range.
C. Emergency cooling injection flow greater thanoze

D. Pressurizer pressure greater than the safetgtiopn actuation setpoint.

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P992

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

A. Decreased RCS pressure.
B. Decreased RCS hot leg temperature.
C. Increased RCS cold leg temperature.

D. Increased concentration of soluble gases ifR(BS.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P1491

A 60°F/hour reactor coolant system (RCS) cooldonh depressurization with natural circulation is
in progress. After one hour, RCS subcooling wéllrbinimum in the...

A. reactor core.

B. RCS loop hot leg.
C. RCS loop cold leg.
D. reactor vessel head.

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2090

A reactor coolant system (RCS) cooldown and depresgion is in progress on natural circulation
following a loss of offsite power. The followingeditions currently exist:

RCS Teold 520°F, decreasing
RCS Thot 538°F, decreasing
Pressurizer pressure = 2,000 psia, decreasing

If the cooldown rate is being maintained at 50°RMrich one of the following locations is most like
to experience sustained steam voiding?

A. Reactor vessel head
B. RCS loop hot leg
C. Steam generator U-tubes

D. Reactor core

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2591

Which one of the following is most likely to resuitsteam bubble formation in the reactor vessatihe
while maintaining a 60°F subcooling margin in tlegtést reactor coolant system (RCS) hot leg?

A. Performing a 25°F/hr RCS cooldown with naturatwalation.
B. Performing a 50°F/hr RCS cooldown with natuietuation.
C. Performing a 25°F/hr RCS heatup with forcedutation.
D. Performing a 50°F/hr RCS heatup with forcedudaton.

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2790

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

A. Performing a 25°F/hr RCS cooldown with naturatwalation.
B. Performing a 25°F/hr RCS cooldown with forcectgiation.
C. Performing a 50°F/hr RCS cooldown with naturedudation.

D. Performing a 50°F/hr RCS cooldown with forcectgiation.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2890

A nuclear power plant maintains the reactor cootgstem (RCS) cold leg temperatureo(d) at
557°F from O percent to 100 percent power. At aéfent power, the reactor differential
temperature (fot - Tcold) is 60°F.

If this plant also maintains RCS pressure constaf{235 psig, which one of the following is the
approximate RCS subcooling margin at 50 percentep@w

A. 30°F
B. 36°F
C. 66°F
D. 96°F

ANSWER: C.
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TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2991

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

A.

B.

C.

D.

Performing a 25°F/hr RCS cooldown with naturat@lation using one steam generator.
Performing a 25°F/hr RCS cooldown with all rematoolant pumps running.
Performing a 100°F/hr RCS cooldown with nateredulation using all steam generators.

Performing a 100°F/hr RCS cooldown with one teacoolant pump running.

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.16 [2.4/2.6]
QID: P391 (B1989)

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: 193008
KNOWLEDGE: K1.17 [2.9/3.2]
QID: P692

During a plant cooldown and depressurization watttéd circulation, reactor coolant system (RCS)
loop flow indications and reactor coolant pump (R@®tor current indications become erratic.
These abnormal indications are most likely caused b

A. RCP cavitation.

B. RCP runout.

C. RCS loop water hammer.

D. RCS hot leg saturation.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P1790 (B1789)

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: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P5446 (B5445)

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.

QF
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TOPIC: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P5847 (B5845)

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: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P6648 (B6646)

Refer to the drawing of a section of pipe that eord 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: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P7048 (B7046)

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: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P7680 (B7680)

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.

sz

QP1
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KNOWLEDGE: K1.19 [2.5/2.8]
QID: P1192

A reactor is producing 3,400 MW of thermal outputihva reactor vessel differential temperatux&)
of 60°F and a reactor vessel mass flow rate ok L& Ibm/hr. If coreAT is 63.6°F, what is core
bypass mass flow rate? (Assume bypass Adwequals 0°F.)

A. 7.92 x 16 Iom/hr

B. 8.40 x 16 Ibm/hr

C. 1.26 x 181lbm/hr

D. 1.32 x 181bm/hr

ANSWER: A.
TOPIC: 193008
KNOWLEDGE: K1.19 [2.5/2.8]
QID: P1886

A reactor is producing 3,400 MW of thermal outputiva reactor vessel differential temperatux&)
of 60°F and a reactor vessel mass flow rate ok L Ibm/hr. If coreAT is 63.6°F, what is core
bypass mass flow rate? (Assume bypass Adwequals 0°F.)

A. 5.66 x 16 Iom/hr

B. 8.40 x 16 Iom/hr

C. 3.60 x 101bm/hr

D. 9.43 x 16 Iom/hr

ANSWER: A.
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KNOWLEDGE: K1.19 [2.5/2.8]
QID: P2291

A reactor is producing 3,400 MW of thermal outputihva reactor vessel differential temperatux&)
of 60°F and a reactor vessel mass flow rate ok L@ Ibm/hr. If coreAT is 63.6°F, what is core
bypass mass flow rate? (Assume bypass Adwequals 0°F.)

A. 5.66 x 16 Iom/hr

B. 6.23 x 16 Ibom/hr

C. 5.66 x 101bm/hr

D. 6.23 x 16 1bm/hr

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.20 [2.9/2.9]
QID: P590

Adequate core bypass flow is needed to...

A. cool the excore nuclear instrument detectors.

B. provide reactor coolant pump minimum flow regunents.

C. prevent stratification of reactor coolant inside reactor vessel lower head.

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

ANSWER: D.
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KNOWLEDGE: K1.20 [2.9/2.9]
QID: P1391

Which one of the following describes a functiorcofe bypass flow?
A. Provides a means of measuring core flow rate.

B. Prevents boron precipitation in the core badflea.

C. Prevents excessive reactor vessel wall diffeket@mperature.

D. Provides cooling to various reactor vessel maecomponents.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.20 [2.9/2.9]
QID: P1488

Which one of the following is a function of coredags flow?

A. Provides mixing of coolant in the reactor vedsedhd.

B. Provides even coolant flow distribution througke fuel.

C. Ensures natural circulation will be initiatedevhforced circulation is lost.

D. Ensures core exit thermocouple readings reptesamage fuel temperatures.

ANSWER: A.
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KNOWLEDGE: K1.21 [3.9/4.2]
QID: P91

Maximizing the elevation difference between theedtiermal center and the steam generator thermal
center and minimizing flow restrictions in the reaaoolant system (RCS) piping are features of
nuclear power plant designs that...

A. minimize the RCS volume.

B. maximize the RCS flow rate during forced cir¢ida.

C. ensure a maximum RCS loop transit time.

D. ensure RCS natural circulation flow can be distabd.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P292

Which one of the following must exist for naturaicalation flow to occur?
A. The heat source must be larger than the helat sin

B. The heat source must be located higher thahahesink.

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

D. The heat sink must be located higher than tla¢ $@urce.

ANSWER: D.
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KNOWLEDGE: K1.21 [3.9/4.2]
QID: P893

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

A. water density
B. water volume
C. pipe diameter

D. piping length

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P1387

If the steam generator thermal centers were addhee elevation as the reactor core thermal center,
natural circulation flow in the reactor coolantt®ys would...

A. not occur.

B. not be affected.

C. be greater than if they were at different elieves.
D. flow in the reverse direction.

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P1393

A reactor is shut down with natural circulatione@ooling. Decay heat generation is equivalent to
1.0 percent of rated thermal power. Stable naturalilation mass flow rate is 1,000 gpm.

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

A. 125 gpm.
B. 250 gpm.
C. 707 gpm.
D. 794 gpm.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P1692

A reactor is shut down with natural circulatione@ooling. Decay heat generation is equivalent to
1.0 percent of rated thermal power. Core diffeedteémperatureAT) has stabilized at 16°F.

When decay heat generation decreases to 0.5 pafoerted thermal power, corel will be
approximately...

A. 2°F.
B. 4°F.
C. 8°F.
D. 10°F.

ANSWER: D.
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QID: P1887
Sustained natural circulation requires that the¢ bigk is in elevation than the heat
source and that there is a differentedem the heat sink and the heat source.

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

D. higher; temperature

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P1989 (B2386)

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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TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P2092

A reactor is shut down with natural circulatione@ooling. Decay heat generation is equivalent to
1.0 percent of rated thermal power. Core diffeedteémperatureAT) has stabilized at 16°F.

When decay heat generation decreases to 0.333pefaated thermal power, cord will be
approximately...

A. 2°F.
B. 4°F.
C. 8°F.
D. 10°F.

ANSWER: C.

TOPIC: 193008
KNOWLEDGE: K1.21 [3.9/4.2]
QID: P2392

A reactor is shut down with natural circulatione@ooling. Decay heat generation is equivalent to
1.0 percent of rated thermal power. Core diffeedteémperatureAT) has stabilized at 13°F.

When decay heat generation decreases to 0.5 pafoerted thermal power, corel will be
approximately...

A. 4°F.
B. 6°F.
C. 8°F.
D. 10°F.

ANSWER: C.
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A reactor is shut down with natural circulatione@ooling. Decay heat generation is equivalent to
1.0 percent of rated thermal power. Stable natiralilation flow rate is 800 gpm.

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

A. 400 gpm.

B. 565 gpm.

C. 635 gpm.

D. 696 gpm.

ANSWER: C.

TOPIC: 193008

KNOWLEDGE: K1.21 [3.9/4.2]

QID: P7447

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

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

ANSWER: B.
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A nuclear power plant was operating at steady-dt@@epercent power when a loss of offsite power
occurred, resulting in a reactor trip and a loskafed reactor coolant circulation. Thirty minsite
later, reactor coolant system (RCS) hot leg tentpezas greater than cold leg temperature and steam
generator (SG) levels are stable.

Which one of the following combinations of paramétends, observed 30 minutes after the trip,
indicates that natural circulation is occurring€ET = core exit thermocouple)

RCS HotLeg RCS Cold Leg SG RCS CET

Temperature  Temperature  Pressures  Subcooling

A. Decreasing Stable Stable Increasing

B. Increasing Decreasing Increasing Decreasing

C. Decreasing Decreasing Decreasing Decreasing

D. Increasing Increasing Decreasing Increasing
ANSWER: A.
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A nuclear power plant was operating at steady-dt@@epercent power when a loss of offsite power
occurred, resulting in a reactor trip and a loskafed reactor coolant circulation. Two houretat

reactor coolant system (RCS) hot leg temperatugeeiater than cold leg temperature and steam
generator (SG) levels are stable.

Which one of the following combinations of paramétends, observed two hours after the trip,
indicates that natural circulation_is not occurdindCET = core exit thermocouples)

RCS HotLeg RCS Cold Leg SG RCS CET
Temperature  Temperature  Pressures  Subcooling
A. Stable Decreasing  Decreasing Stable
B. Stable Stable Decreasing Decreasing
C. Decreasing Decreasing Decreasing Increasing
D. Decreasing Stable Stable Increasing
ANSWER: B.
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A reactor had been operating at 100 percent pawe} fnonths when a loss of offsite power occurred,
causing a reactor trip and a loss of forced reamotant flow. If forced reactor coolant flow istn
restored, which one of the following describesr#lationship between reactor coolant hot leg and
cold leg temperatures one hour after the reaag? tr

A. Hot leg temperature will be greater than colgliemperature because natural circulation cooling
flow occurs in the same direction as forced reactalant flow.

B. Hot leg temperature will be less than cold kEmperature because natural circulation cooling flow
occurs in the opposite direction as forced reacbotant flow.

C. Hot leg temperature will be approximately theeaas cold leg temperature because only the
density of the reactor coolant changes during aatiirculation cooling.

D. Hot leg temperature will be approximately thengaas cold leg temperature because the reactor
does not produce a significant amount of heat @ug &fter a reactor trip.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.23 [3.9/4.1]
QID: P92

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

A. Reactor coolant pressure

B. Time after reactor trip

C. Feedwater flow rate

D. Steam generator pressure

ANSWER: A.
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Fully-developed natural circulation flow rate wik greatest when...

A. all reactor coolant pumps stop sequentially imith hour after a reactor trip.
B. all reactor coolant pumps stop at the same &se reactor trip.

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

D. only one reactor coolant pump runs for 1 hotered reactor trip, and then stops.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.23 [3.9/4.1]
QID: P392

Natural circulation flow can be enhanced by...

A. increasing the elevation of the heat sourcegteakthat of the heat sink.

B. increasing the temperature difference betweerh#at source and the heat sink.
C. decreasing the temperature difference betweehdht source and the heat sink.
D. decreasing the elevation difference betweerm#at source and the heat sink.

ANSWER: B.
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Which one of the following will enhance naturalatifation flow in the reactor coolant system?
A. Pressurizer level is decreased.

B. Steam generator level is increased.

C. Pressurizer pressure is decreased.

D. Steam generator pressure is increased.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.23 [3.9/4.1]
QID: P1591

A nuclear power plant was operating at a constaniep level for the last two weeks when a loss of
offsite power occurred, which caused a reactoranig a loss of forced reactor coolant flow. Ndtura
circulation reactor coolant flow developed and sitadd 30 minutes after the trip.

Which one of the following combinations of initisdactor power and post-trip steam generator
pressure will result in the highest stable nataralulation flow rate 30 minutes after the trip?

Initial Post-trip Steam
Reactor Power Generator Pressure

A. 100 percent 1,100 psia

B. 25 percent 1,100 psia

C. 100 percent 1,000 psia

D. 25 percent 1,000 psia
ANSWER: C.
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A nuclear power plant was operating at a constaniep level for the last two weeks when a loss of
offsite power occurred, which caused a reactoranig a loss of forced reactor coolant flow. Ndtura
circulation reactor coolant flow developed and sitadd 30 minutes after the trip.

Which one of the following combinations of initisdactor power and post-trip steam generator
pressure will result in the lowest stable natunadutation flow rate 30 minutes after the trip?

Initial Post-trip Steam
Reactor Power Generator Pressure

A. 100 percent 1,100 psia

B. 25 percent 1,100 psia

C. 100 percent 1,000 psia

D. 25 percent 1,000 psia
ANSWER: B.

-67- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.23 [3.9/4.1]
QID: P2492

A nuclear power plant was operating at steady-dt@@epercent power when a loss of offsite power
occurred, which caused a reactor trip and a compdst of forced reactor coolant flow. Natural
circulation reactor coolant flow developed and sitadd approximately 30 minutes after the trip.

Which one of the following combinations of reagb@wer history and post-trip steam generator
pressure will result in the highest stable nataralulation flow rate?

Days At Post-trip Steam
Full Power Generator Pressure
A. 12 1,100 psia
B. 100 1,100 psia
C. 12 1,000 psia
D. 100 1,000 psia
ANSWER: D.
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A few minutes ago, a nuclear power plant experidrecloss of offsite power that caused a reactpr tri
and a loss of all reactor coolant pumps. Naturautation flow is currently developing in the réac
coolant system (RCS).

Which one of the following operator actions wilbpnote the development of natural circulation in the
RCS?

A. Establish and maintain saturation conditionthmm RCS.
B. Establish and maintain a steam bubble in thetoeaessel.
C. Establish and maintain steam generator presdaee RCS pressure.

D. Establish and maintain steam generator wated legh in the normal operating range.

ANSWER: D.

TOPIC: 193008
KNOWLEDGE: K1.24 [2.7/3.1]
QID: P592

During the reflux boiling method of core coolinggeam from the reactor core is condensed in the
side of a steam generator and flowsib&zkhe core via the . (Assume the

steam generators contain U-tubes.)

A. hot leg; hot leg

B. cold leg; hot leg

C. hotleg; cold leg

D. cold leg; cold leg

ANSWER: A.
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Which one of the following describes the methodafe heat removal during reflux core cooling
following a loss of coolant accident?

A. Convection with forced coolant flow.
B. Convection with natural circulation coolant flow
C. Conduction with stagnant coolant flow.

D. Radiation with total core voiding.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.24 [2.7/3.1]
QID: P2692

A nuclear power plant is experiencing natural detian core cooling following a loss of coolant
accident. Which one of the following, when it filecurs, marks the beginning of reflux core
cooling? (Assume the steam generators contairbesty

A. Reactor core steam production results in twospl@bolant entering the hot legs and being
delivered to the steam generators.

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

C. Steam condensation in the hot legs is unabp@ss completely through the steam generators to
enter the cold legs.

D. The steam generators are no longer able to c@edany of the steam contained in the hot legs.

ANSWER: C.
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A reactor coolant system natural circulation cowldas in progress with steam release from the steam
generator (SG) atmospheric steam relief valvesréieé in manual control). If high point voiding
interrupts natural circulation, which one of théédwing will occur? (Assume feedwater flow rate,
SG relief valve position, and core decay heat lavelconstant.)

A. SG level will increase and SG pressure will ease.

B. SG level will increase and SG pressure will dase.

C. SG level will decrease and SG pressure willaase.

D. SG level will decrease and SG pressure will elase.

ANSWER: B.

TOPIC: 193008
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P793

A reactor coolant system natural circulation coaldas in progress with steam release from the steam
generator (SG) atmospheric steam relief valvesréaee in manual control). Assume feedwater
flow rate, SG relief valve position, and core debagt level are constant.

If high point voiding interrupts natural circulatipSG levels will gradually ; and corié ex
thermocouple indications will gradually

A. decrease; increase
B. decrease; decrease
C. increase; increase

D. increase; decrease

ANSWER: C.
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A reactor coolant system natural circulation cowldas in progress with steam release from the steam
generator (SG) atmospheric steam relief valvesréieé in manual control).

If voids interrupt natural circulation, which onktbe following will occur? (Assume feedwater flow
rate, SG relief valve position, and decay heatllaxe constant.)

A. SG pressure will decrease and core exit thernaleo(CET) temperatures will increase.
B. SG pressure will decrease and CET temperatutkeseemain constant.
C. SG pressure will increase and CET temperatuilegarease.

D. SG pressure will increase and CET temperatuiésamain constant.

ANSWER: A.

TOPIC: 193008
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2493

A reactor coolant system natural circulation coaldas in progress with steam release from the steam
generator (SG) atmospheric steam relief valvesréaee in manual control). Assume feedwater
flow rate, SG relief valve position, and core debagt level remain constant.

If high point voiding interrupts natural circulatipSG steam flow rate will and core exit
thermocouple temperatures will

A. decrease; increase
B. decrease; remain constant
C. increase; increase
D. increase; remain constant

ANSWER: A.
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