NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B73 (P2673)

Refer to the drawing of a water-filled manometer (see figure below).

The manometer is installed across an orifice in a ventilation duct to determine the direction of airflow.
With the manometer conditions as shown, the pressure at P1 is than P2; and the directior
of airflow is

A. greater; left to right
B. greater; right to left
C. less; left to right
D. less; right to left

ANSWER: A.

P1
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February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B373 (P374)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintain¢ldeasame constant water level with 17 psia gas
pressure above the water. The tanks are surroundsthndard atmospheric pressure. The
temperature of the water in the tanks and refertagseis 70°F.

Which one of the level detectors is sensing thatgst D/P?

A. No.1

B. No.2

C. No.3

D. No. 4
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B673 (P2973)

Refer to the drawing of a water-filled manometere(figure below).

The manometer is installed across an orifice irrtilation duct to determine the direction of aivil
With the manometer conditions as shown, the pressuPl is than P2; and the direction
of airflow is

A. less; right to left

B. less; left to right

C. greater; right to left

D. greater; left to right

ANSWER: A.

P1 P2

u|
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B1073 (P2873)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical with equal water levels 2B¢bsia gas pressure above the water. The tanks
are surrounded by standard atmospheric pressuhe temperature of the water in the tanks and
reference legs is 70°F.

If each detector experiences a ruptured diaphradnch detector(s) will produce a lower level
indication? (Assume that actual tank and referdémgevater levels do not change.)

A. No. 1 only
B. No. 2 only
C. No.1,2,and 3

D. No.2,3,and 4
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B1174 (P1673)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintain@doaig overpressure, the same constant water, level
and a temperature of 60°F. They are surroundeatrhgspheric pressure.

If a leak in the top of each tank causes a comjsteof overpressure, which detector(s) will prasiu
a lower level indication?

A. No. 1 only
B. No. 2 only
C. No.land 4

D. No.2and 3
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B1873 (P573)

An enclosed water storage tank is pressurizedmititbgen to prevent air inleakage. Tank presssure i
allowed to vary as water level changes. A difféedpressure detector is used to measure the tank
level.

To achieve the most accurate level measuremenipwhpressure side of the detector should sense
which one of the following?

A. The pressure at the midline of the tank.

B. The pressure of the atmosphere surroundingattie t
C. The pressure of a column of water external éctaimk.
D. The pressure of the gas space at the top dathe

ANSWER: D.
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B2373 (P2373)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintain@dpsig overpressure, 60°F, and the same constant
water level. The tanks are located within a seatedainment structure that is being maintained at
standard atmospheric pressure. All level detedtave been calibrated and are producing the same
level indication.

If a ventilation malfunction causes the containmstnicture pressure to decrease to 13 psia, which
detectors will produce the lowest level indicati®dns

A. 1and 3
B. 2and 4

C. 1and4

D. 2and 3
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February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B2573 (P2574)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintain@dpsig overpressure, 60°F, and the same constant
water level. The tanks are located within a seatedainment structure that is being maintained at
standard atmospheric pressure. All level detedtave been calibrated and are producing the same
level indication.

If a ventilation malfunction causes the containmstnicture pressure to decrease to 13 psia, which
detectors will produce the highest level indicasi®n

A. 1and 2
B. 3and 4

C. 1and4

D. 2and 3
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February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B2773

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical with equal water levels 2@¢bsia gas pressure above the water. The tanks
are surrounded by standard atmospheric pressuhe temperature of the water in the tanks and
reference legs is 70°F.

If each detector experiences a ruptured diaphradgnth detector(s) will produce a higher level
indication? (Assume that actual tank and referdémgevater levels do not change.)

A. No. 1 only
B. No. 2 only
C. No.1and3

D. No.2 and 4
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February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B3173 (P3173)

A water storage tank is vented to atmosphere. tdieis located at sea level and contains 100,000
gallons of 80°F water. A pressure gauge at theoboof the tank reads 5.6 psig. What is the
approximate water level in the tank?

A. 13 feet

B. 17 feet

C. 21 feet

D. 25 feet

ANSWER: A.

-10- Thermodynamic Units and Properties



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B3673 (P3673)

Refer to the drawing of a tank with a differenfiaéssure (D/P) level detector (see figure below).
If the tank contains 30 feet of water at 60°F, wikdhe approximate D/P sensed by the detector?
A. 7 psid

B. 13 psid

C. 20 psid

D. 28 psid

ANSWER: B.
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B3873 (P3873)

A water storage tank is vented to atmosphere. tdieis located at sea level and contains 100,000
gallons of water at 80°F. A pressure gauge abthtm of the tank reads 7.3 psig. What is the
approximate water level in the tank?

A. 13 feet

B. 17 feet

C. 21 feet

D. 25 feet

ANSWER: B.

TOPIC: 293001

KNOWLEDGE: K1.03 [2.5/2.7]

QID: B4537 (P4537)

A water storage tank is vented to atmosphere. tdihleis located at sea level and contains 100,000
gallons of water at 80°F. A pressure gauge abtteom of the tank reads 9.0 psig. What is the
approximate water level in the tank?

A. 13 feet

B. 17 feet

C. 21 feet

D. 25 feet

ANSWER: C.
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TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B4837 (P4837)

Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintain@doaig overpressure, the same constant water, level
and a temperature of 60°F. The tanks are surrabbgatmospheric pressure. All level detectors
have been calibrated and are producing the samekitelication.

If a leak in the top of each tank causes a compdsteof overpressure in both tanks, which detégxor
will produce the highest level indication(s)?

A. No. 1 only
B. No. 2 only
C. No.land 4

D. No.2 and 3
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February 2016
TOPIC: 293001
KNOWLEDGE: K1.03 [2.5/2.7]
QID: B5837 (P5837)

Refer to the drawing of an open water storage vettka differential pressure (D/P) level indicator
that is vented to atmosphere (see figure belowdth Ehe tank and the level indicator are surrounded
by standard atmospheric pressure. Tank water tettype is 70°F.

The D/P level indicator is sensing a differentiadgsure of 4.0 psi. What is the water level intémd
above the instrument penetration?

A. 9.2 feet
B. 16.7 feet
C. 24.7 feet
D. 43.2 feet

ANSWER: A.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B474

A steam-water mixture is initially saturated witlyaality of 50 percent when a small amount of neat
added. Assuming the pressure remains constarthamdixture remains saturated, the quality of the
mixture will ; and the temperature ofrtheture will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B1074 (P674)

A liquid is saturated with O percent quality. Assng pressure remains constant, the addition of a
small amount of heat will...

A. raise the steady-state liquid temperature altoedooiling point.
B. result in a subcooled liquid.

C. result in some of the liquid vaporizing.

D. result in a superheated liquid.

ANSWER: C.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B1874 (P1374)

A steam-water mixture is initially saturated witlqyaality of 95 percent when a small amount of neat
added to the mixture. If the mixture remains st and pressure remains constant, the temperature
of the mixture will ; and the qualitytibé mixture will

A. increase; remain the same

B. increase; increase

C. remain the same; remain the same

D. remain the same; increase

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B1974 (P1474)

An open container holds 1.0 Ibm of saturated waitetandard atmospheric pressure. The addition of
1.0 Btu will...

A. raise the temperature of the water by 1°F.
B. vaporize a portion of the water.

C. increase the density of the water.

D. result in 1°F of superheat.

ANSWER: B.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B3374 (P2874)

An open container holds 1.0 Ibm of saturated watetandard atmospheric pressure. The addition of
4.0 Btu will...

A. result in 4°F of superheat.
B. vaporize a portion of the water.
C. increase the density of the water.

D. raise the temperature of the water by 4°F.

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B3474

The temperature of a quantity of water is 212°F.

Which one of the following parameters, when paingith the temperature, provides insufficient
information to determine whether the water is anrsdéd liquid rather than a saturated liquid-vapor
mixture?

A. Enthalpy

B. Entropy

C. Pressure

D. Specific volume

ANSWER: C.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.07 [2.7/2.8]
QID: B3574 (P1974)

A steam-water mixture is initially saturated witlyaality of 50 percent when a small amount of neat

added. If pressure remains constant and the meixeumains saturated, mixture steam quality will
; and mixture temperature will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B146

Which one of the following contains a pair of waseates for which an addition of heat will resul&i
temperature increase?

A. Dry saturated steam and subcooled water.
B. Wet steam and dry saturated steam.

C. Saturated water and dry saturated steam.
D. Subcooled water and wet steam.

ANSWER: A.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B875 (P874)
Consider a steam-water mixture with a quality op@gcent. If pressure remains constant and heat is
removed from the mixture, the temperature of thetume will ; and the quality of the
mixture will . (Assume the mixture rensasaturated.)

A. decrease; increase
B. decrease; decrease
C. remain the same; increase

D. remain the same; decrease

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B1274

Which one of the following will occur if 500 Btu removed from 1.0 Ibm of dry saturated steam at
800 psia? (Assume that pressure does not change.)

A. Temperature will decrease.

B. Density will decrease.

C. Specific volume will decrease.
D. Enthalpy will increase.

ANSWER: C.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: Bl1474

Which one of the following will decrease if heatidded to a saturated vapor at a constant pressure?
A. Density

B. Temperature

C. Entropy

D. Enthalpy

ANSWER: A.

TOPIC: 293003

KNOWLEDGE: K1.09 [2.5/2.6]

QID: B1574 (P1574)

Consider a steam-water mixture with a quality opé®cent. If pressure remains constant and heat is
added to the mixture, the temperature of the mextuitl ; and the quality of the mixture
will . (Assume the mixture remains sdtd.)

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B2074 (P2074)
Consider a saturated steam-water mixture at 50@tanquality of 90 percent. If the pressure & th
mixture is decreased with no heat gain or losstahmerature of the mixture will ; and
the quality of the mixture will . (Assathe mixture remains saturated.)

A. decrease; decrease
B. decrease; increase
C. remain the same; decrease

D. remain the same; increase

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B2174

Consider dry saturated steam at 470°F. If thespiresof the steam remains constant while heat is
added, steam temperature will ; and stegahity will

A. remain the same; remain the same
B. remain the same; increase

C. increase; remain the same

D. increase; increase

ANSWER: C.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B2975 (P2974)

Consider a sealed vessel containing 1,000 Ibmsat@rated steam-water mixture at 500°F. The
vessel is perfectly insulated with no heat gaitoes occurring.

If a leak near the bottom of the vessel resulss limss of 10 percent of the liquid volume from the
vessel, the temperature of the mixture will ; and the overall quality of the mixture will
(Assume the mixture remains satujated.

A. decrease; increase
B. decrease; decrease
C. remain the same; increase

D. remain the same; decrease

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.09 [2.5/2.6]
QID: B7709 (P7709)

Consider 1.0 Ibm of dry saturated steam at 20Q p#igressure does not change, which one of the
following will be caused by the addition of 6.0 Btuthe steam?

A. The steam will remain saturated at the same égatpre.
B. The steam will become superheated at the samgetature.
C. The steam will remain saturated at a higher tratpre.
D. The steam will become superheated at a highgpeeature.

ANSWER: D.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.12 [2.5/2.6]
QID: B141

What is the approximate quality of wet steam leg\arreactor at 530 psig with an enthalpy of 928.9
Btu/lbm?

A. 25 percent
B. 37 percent
C. 63 percent

D. 75 percent

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.12 [2.5/2.6]
QID: B2375 (P2374)

Which one of the following describes the effectahoving heat from a saturated steam-water
mixture that remains in a saturated condition?

A. Temperature will increase.
B. Temperature will decrease.
C. Quality will increase.
D. Quality will decrease.

ANSWER: D.
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.12 [2.5/2.6]
QID: B2874 (P1976)

Which one of the following is the approximate gtyabf a steam-water mixture at 467°F with an
enthalpy of 1,000 Btu/lbm?

A. 24 percent
B. 27 percent
C. 73 percent

D. 76 percent

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.12 [2.5/2.6]
QID: B3075 (P3074)

The temperature of a saturated steam-water miduté7°F.

Which one of the following parameter values, whaitgd with the temperature, provides insufficient
information to determine the quality of the mixtare

A. Pressure is 499.96 psia

B. Enthalpy is 977.33 Btu/lbom
C. Entropyis 1.17 Btu/lbm -°R
D. Specific volume is 0.8173ftbm

ANSWER: A.

-10- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.16 [2.8/2.8]
QID: B74

Given a reactor operating at 985 psig with a feadmialet temperature of 400°F, what is the amount
of feedwater subcooling?

A. 136.6°F
B. 140.6°F
C. 144.6°F
D. 148.6°F

ANSWER: C.

TOPIC: 293003

KNOWLEDGE: K1.16 [2.8/2.8]

QID: B775

What effect will occur if heat is removed from watieat is in a subcooled condition?
A. Temperature of the water will increase.

B. Enthalpy of the water will decrease.

C. Quality of the water will increase.

D. Density of the water will decrease.

ANSWER: B.

-11- Steam
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TOPIC: 293003
KNOWLEDGE: K1.16 [2.8/2.8]
QID: B2973 (P2975)

An open vessel contains 1.0 Iom of water at 206fFsaandard atmospheric pressure. Which one of
the following will be caused by the addition of B to the water?

A. The water temperature will rise by approximatety.
B. Approximately 3 percent of the water mass walpurize.
C. The water density will decrease by approximaBepercent.

D. The water will become superheated by approxim&td-.

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.22 [2.9/3.2]
QID: B1175 (P1675)

Which one of the following is the approximate temgpere of a saturated steam-water mixture that has
an enthalpy of 1,150 Btu/lbm and a quality of 95cpat?

A. 220°F
B. 270°F
C. 360°F
D. 440°F

ANSWER: C.

-12- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.22 [2.9/3.2]
QID: B1377

Dry saturated steam undergoes an ideal expansimes$s in an ideal turbine from 1,000 psia to 28
inches Hg vacuum. Approximately how much spediftck is being performed by the turbine?

A. 1,193 Btu/lbm
B. 775 Btu/lbm
C. 418 Btu/lbm

D. 357 Btu/lbm

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.22 [2.9/3.2]
QID: B1577

Dry saturated steam undergoes an ideal expansimes$s in an ideal turbine from 294 psig to 27
inches Hg vacuum. Approximately how much spegiftck is being performed by the turbine?

A. 1,203 Btu/lbm
B. 418 Btu/lbm
C. 343 Btu/lbm
D. 308 Btu/lbm

ANSWER: C.

-13- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.22 [2.9/3.2]
QID: B1675

Which one of the following is the approximate reaatoolant heatup rate if reactor vessel pressure
increases from 470 psig to 980 psig over a two-ipewiod?

A. 40°F/hr
B. 60°F/hr
C. 80°F/hr
D. 120°F/hr

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.22 [2.9/3.2]
QID: B6038 (P6039)
Given a set of steam tables that lists the follgyparameters for saturated steam and water:
e Pressure
« Enthalpy
e Specific volume
e Entropy
e Temperature
One can determine the of a saturatathsteater mixture given only the
A. temperature; enthalpy
B. temperature; pressure
C. pressure; entropy

D. pressure; specific volume

ANSWER: B.

-14- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B75

The saturation pressure corresponding to 400°ppsoximately...
A. 232 psia.
B. 247 psia.
C. 262 psia.
D. 444 psia.

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B103

An operator suspects that a steam line temperatsir@iment reading is not correct. A recently
calibrated pressure gauge sensing steam pressuhefgame steam line indicates 351 psig.

Assuming the system is operating at saturationspres what approximate temperature should the
temperature instrument indicate?

A. 424°F
B. 428°F
C. 432°F
D. 436°F

ANSWER: D.

-15- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B139

The saturation temperature for steam at a presdut@5 psig is approximately...
A. 510°F.
B. 513°F.
C. 515°F.
D. 518°F.

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B190

Which one of the following is the approximate qtyatif steam leaving a cyclone separator at 985 psig
and 1,186 Btu/lbom?

A. 95 percent
B. 96 percent
C. 97 percent
D. 99 percent

ANSWER: D.

-16- Steam
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February 2016
TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B275 (P275)

The saturation pressure for water at 328°F is apprately...
A. 85 psig.

B. 100 psig.

C. 115 psig.

D. 130 psig.

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B375

Dry saturated steam at 250 psia enters turbineSxiperheated steam at 250 psia and 500°F enters
turbine Y. Both turbines are 100 percent efficiantl exhaust to a condenser at 1 psia.

Which one of the following lists the approximategentages of moisture at the exhausts of turbines X
and Y?

A. Turbine X = 24.5%; turbine Y = 20.8%
B. Turbine X = 26.3%; turbine Y = 13.0%
C. Turbine X = 24.5%; turbine Y = 13.0%
D. Turbine X = 26.3%; turbine Y = 20.8%

ANSWER: A.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B382

Cooling water exits a fuel channel with an enthalp{,195 Btu/lom at a reactor pressure of 1,050
psig. What is the state of the fluid at the exithe fuel channel?

A. Saturated
B. Superheated

C. Compressed

D. Subcooled

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B974

Which one of the following sets of parameters featurated steam-water mixture will result in the
highest quality?

A. 500°F; 1,100 Btu/lbm
B. 320°F; 1,070 Btu/lbm
C. 200°F; 1,040 Btu/lbm
D. 160°F; 960 Btu/lom

ANSWER: C.
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QID: B975

Which one of the following is the enthalpy of steati?235.3 psig and 500°F?
A. 1,201.1 Btu/lbm
B. 1,202.2 Btu/lbm
C. 1,263.5 Btu/lbm

D. 1,286.6 Btu/lom

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B1375

A steam-water mixture leaving a reactor core haddlowing parameter values:
Temperature = 550.5°F
Pressure = 1,035 psig
Quality = 14.5 percent
Which one of the following is the approximate efyplyaof the steam-water mixture?
A. 610 Btu/lbm
B. 643 Btu/lbm
C. 720 Btu/lbm
D. 860 Btu/lbm

ANSWER: B.
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QID: B1575

A steam-water mixture leaving the reactor corethadollowing parameter values:
Temperature = 550.5°F
Pressure = 1,035 psig
Quality = 20 percent
Which one of the following is the approximate efyplyaof the steam-water mixture?
A. 641 Btu/lbm
B. 678 Btu/lbm
C. 751 Btu/lom

D. 1,063 Btu/lbm

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B1776 (P1775)

What is the approximate amount of heat requirezbtovert 3.0 Ibm of water at 100°F and 100 psia to
dry saturated steam at 100 psia?

A. 889 Btu

B. 1,119 Btu
C. 2,666 Btu
D. 3,358 Btu

ANSWER: D.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2075 (P2077)

A nuclear power plant is operating with the follogimain steam parameters at the main turbine
steam inlet valves:

Pressure =900 psia
Quality =98 percent

The main turbine steam chest pressure is 400 pAgsuming an ideal throttling process, what is the
quality of the steam in the steam chest?

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

D. 100 percent

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2275 (P2275)

A saturated steam-water mixture with a quality @fo@rcent leaves a main turbine at 1.0 %lh/hr
and enters a steam condenser at 2.0 psia. Coneemgars the hotwell at 118°F.

Which one of the following is the approximate comskyr heat transfer rate?
A. 3.1 x 16 Btu/hr
B. 5.8 x 16 Btu/hr
C. 7.2x 18 Btu/hr
D. 9.9 x 16 Btu/hr

ANSWER: A.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2374 (P2375)

Which one of the following is the approximate amiooinheat required to convert 2.0 Ibm of water at
100°F and 100 psia to dry saturated steam at 1@0 ps

A. 1,119 Btu
B. 1,187 Btu
C. 2,238 Btu
D. 2,374 Btu

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2474

Turbine X is an ideal steam turbine that exhaustsd¢ondenser at 1.0 psia. Turbine X is driven by
dry saturated steam at 500 psia. Which one ofidllewving lists the approximate specific work
output of turbine X and the moisture content ofsteam exiting turbine X?

Specific Work Moisture Content
A. 388 Btu/lbm 72%
B. 388 Btu/lbm 28%
C. 817 Btu/lbm 72%
D. 817 Btu/lbm 28%
ANSWER: B.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2475 (P2475)

A steam line is carrying steam at 500 psia and BO7Approximately how much specific ambient
heat loss is required before moisture formationaaur in the steam line?

A. 31 Btu/lbm
B. 45 Btu/lbm
C. 58 Btu/lbm
D. 71 Btu/lbm

ANSWER: A

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2575 (P2575)

Which one of the following is the approximate amiooinheat required to convert 2.0 Ibm of water at
100°F and 100 psia to superheated steam at 40@°EGihpsia?

A. 1,119 Btu
B. 1,159 Btu
C. 2,239 Btu
D. 2,319 Btu

ANSWER: D.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2675 (P2675)

What is the approximate specific heat (Btu/lom-6Fvater at 300°F and 100 psia?
A. 1.03 Btu/lbm-°F
B. 1.11 Btu/lbm-°F
C. 1.17 Btu/lom-°F

D. 1.25 Btu/lbm-°F

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2774 (P2778)

The theoretical maximum efficiency of a steam cyslgiven by the equation:
Effmax= (1 - Tou[/Tin) X 100%

where Tut is the absolute temperature for heat rejectionTand the absolute temperature for heat
addition. (Fahrenheit temperature is converteabsolute temperature by adding 460°F.)

A nuclear power plant is operating with a stabbecter vessel pressure of 900 psia. What is the
approximate theoretical maximum steam cycle efficyethis plant can achieve by establishing its
main condenser vacuum at 1.0 psia?

A. 35 percent

B. 43 percent

C. 65 percent

D. 81 percent

ANSWER: B.
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QID: B2776 (P2775)

With a nuclear power plant operating near ratedgypair inleakage into the main condenser causes
main condenser pressure to increase from 1.0 pgdtpsia.

Given the following:
 Initial main condenser condensate depression Was 4
» After the plant stabilizes, main condenser condendepression is 2°F with main condenser
pressure at 2.0 psia.

Which one of the following is the approximate irage in main condenser specific heat rejection
needed to restore condensate depression to 4°F?

A. 2 Btu/lbm
B. 4 Btu/lbm
C. 8 Btu/lbm
D. 16 Btu/lbm

ANSWER: A.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B2875

A nuclear power plant is operating at a low povesel. Main steam at the main turbine steam inlet
valves has the following properties:

Pressure =900 psia
Quality =99 percent

The main turbine steam chest pressure is 300 pdraich one of the following is the approximate
temperature of the steam in the steam chest?

A. 417°F
B. 439°F
C. 496°F
D. 532°F

ANSWER: A.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B3074 (P3077)

A nuclear power plant is operating at 100 percemigy. Steam is escaping to atmosphere through a
flange leak in a steam supply line to the low puessection of the main turbine.

Given:

» Steam line pressure is 300 psia.
» Steam line steam temperature is 440°F.

What is the approximate temperature of the steaitreaches standard atmospheric pressure?

A.

B.

C.

D.

212°F

268°F

322°F

358°F

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B3175 (P3175)

A steam line is carrying dry saturated steam atfQ. Approximately how much heat addition to
the steam is necessary to achieve 60°F of supérheat

A.

B.

C.

D.

31 Btu/lbm

45 Btu/lbm

58 Btu/lbm

71 Btu/lbm

ANSWER: B.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B3274 (P3275)

An ideal main turbine generator (MTG) is producin@00 MW of electrical power while being
supplied with 100 percent quality steam at 920.ps&eam supply pressure is then gradually
increased to 980 psig at the same quality. Assunbéne control valve position and condenser
vacuum remain the same.

Which one of the following describes why the MT@mu increases as steam pressure increases?
A. Each Ibm of steam entering the turbine has hdrigpecific heat.

B. Each Ibm of steam entering the turbine has hdrigpecific enthalpy.

C. Each Ibm of steam passing through the turbipeueds to fill a greater volume.

D. Each Ibm of steam passing through the turbimtopas increased work in the turbine.

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B3275

A nuclear power plant is shutdown at normal opagatemperatures and pressures. Reactor coolant
temperature is being controlled by dumping maiarst€100 percent quality) to the main condenser.

Given the following:

e Main steam pressure is 1,000 psia.
» Main condenser vacuum is 28"Hg.

Which one of the following is the approximate temgpere of the steam as it enters the main
condenser?

A. 102°F
B. 212°F
C. 295°F
D. 358°F

ANSWER: C.
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QID: B3475 (P3475)

Which one of the following is the approximate amiooinheat required to convert 2.0 Ibm of water at
100°F and 100 psia to dry saturated steam at 1@0 ps

A. 560 Btu

B. 1,120 Btu
C. 2,238 Btu
D. 3,356 Btu

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B3575 (P3577)

Dry saturated steam at 1,000 psia is being supmi¢ide inlet of a partially open steam throttlévea
on a main turbine. Pressure in the steam cheststogsam of the throttle valve is 150 psia. Assume
a typical throttling process with no heat gainasd to/from the steam.

When compared to the conditions at the inlet tdhihattle valve, which one of the following des@&ib
the conditions in the steam chest for specific &lipghand specific entropy?

Steam Chest Steam Chest
Specific Enthalpy Specific Entropy

A. About the same About the same

B. About the same Significantly higher
C. Significantly lower  About the same

D. Significantly lower  Significantly higher

ANSWER: B.
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QID: B3675 (P3677)

A nuclear power plant is shut down and steam iam@eg to atmosphere through a leak in a main
steam line. The main steam line contains dry atgdrsteam at 300 psia. What is the approximate
temperature of the steam as it reaches standaabspharic pressure?

A. 212°F

B. 268°F

C. 322°F

D. 358°F

ANSWER: C.

TOPIC: 293003

KNOWLEDGE: K1.23 [2.8/3.1]

QID: B3774 (P3775)

A 100 f& vessel contains a saturated steam-water mixtuk@@0 psia. The water portion occupies
30 ft2 and the steam portion occupies the remaining®70What is the approximate total mass of the
mixture in the vessel?

A. 1,547 Ibm

B. 2,612 Ibm

C. 3,310 Ibm

D. 4,245 Ibm

ANSWER: A.
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QID: B3938 (P3939)

Main steam is being used to reheat high pressupg fiitbine exhaust in a moisture separator-reheater
(MSR).

Given:
e The HP turbine exhaust enters the MSR reheateoeess dry saturated steam.
e The exhaust enters and exits the reheater sect80gsia and a flow rate of 1.0E6 lbm/hr.

e The main steam heat transfer rate in the reheattios is 42.1E6 Btu/hr.

Which one of the following is the approximate temgpere of the HP turbine exhaust leaving the
reheater section of the MSR?

A. 450°F
B. 475°F
C. 500°F
D. 525°F

ANSWER: B.

TOPIC: 293003

KNOWLEDGE: K1.23 [2.8/3.1]

QID: B4038

A 100 ft vessel contains a saturated steam-water mixtuk@@0 psia. The water portion occupies
70 ft2 and the steam portion occupies the remaining®30What is the approximate total mass of the
mixture in the vessel?

A. 1,547 Ibm

B. 2,612 Ibm

C. 3,310 Ibm

D. 4,245 Ibm

ANSWER: C.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B4138 (P4139)

A saturated steam-water mixture at 50 percent tyuialleaving a main turbine at 1.0 x®16m/hr and
entering a condenser at 1.6 psia. Condensatesgéhtehotwell at 112°F.

Which one of the following is the approximate comsky heat transfer rate?

A. 3.1 x 16 Btu/hr

B. 3.8 x 18 Btu/hr

C. 4.5 x 18 Btu/hr

D. 5.2 x 16 Btu/hr

ANSWER: D.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B4338 (P4339)

A nuclear power plant is operating at 100 percemtgy. The main turbine has one high pressure
(HP) unit and one low pressure (LP) unit.

Main steam enters the HP unit of the main turbiitl the following parameters:

Pressure = 1,000 psia
Quality = 100 percent

The exhaust steam exits the HP unit at 200 pséa, gloes through a moisture separator-reheater, and
enters the LP units with the following parameters:

Pressure = 200 psia
Temperature = 500°F

The main condenser pressure is 1.0 psia. Assuaedich unit of the main turbine is 100 percent
efficient.

The higher enthalpy steam is being supplied to the unit of the main turbine; and the
greater moisture content is found in the exhaughef unit.

A. LP; LP
B. LP; HP
C. HP; LP
D. HP; HP

ANSWER: A.
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QID: B4738 (P4739)

Consider a 100 Ibm quantity of a saturated steatenwaixture at standard atmospheric pressure.
The mixture has a quality of 70 percent. Assunaé pinessure remains constant and there is no heat
loss from the mixture.

Which one of the following is the approximate haddlition needed to increase the quality of the
mixture to 100 percent?

A. 5,400 Btu

B. 12,600 Btu

C. 29,100 Btu

D. 67,900 Btu

ANSWER: C.

TOPIC: 293003

KNOWLEDGE: K1.23 [2.8/3.1]

QID: B4838 (P4839)

An open vessel contains 1.0 Iom-mass of water 4tR2@nd standard atmospheric pressure. If 16.0
Btu of heat is added to the water, the water teatpez will rise by about ; and
approximately of the water mass wilbipee steam.

A. 8°F; 1 percent
B. 8°F; 10 percent
C. 16°F; 1 percent
D. 16°F; 10 percent

ANSWER: A.
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QID: B4938 (P4939)

Water enters an ideal convergent-divergent nozile thve following parameters:

Pressure = 300 psia
Temperature = 102°F
Velocity = 50 ft/sec

The velocity of the water at the throat of the nezg 200 ft/sec.

Given that nozzles convert enthalpy to kinetic ggeand assuming no heat transfer to or from the
nozzle, what is the approximate pressure of themadtthe throat of the nozzle?

A. 296 psia
B. 150 psia
C. 75 psia
D. 50 psia

ANSWER: D.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B5038 (P5039)

An open vessel contains 1.0 Iom of water at 206fFsaandard atmospheric pressure. Which one of
the following will be caused by the addition of @Btu to the water?

A. The water temperature will rise by about 6°F ande of the water will vaporize.
B. The water temperature will rise by about 6°F aadhe of the water will vaporize.
C. The water temperature will rise by about 12°& aane of the water will vaporize.
D. The water temperature will rise by about 12°8 aame of the water will vaporize.

ANSWER: B.
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QID: B5138 (P5139)

A feedwater pump discharges into a 16-inch dianditsharge line. Given the following:
Pump discharge pressure = 950 psia
Feedwater temperature = 300°F
Feedwater velocity = 15.2 ft/sec

What is the feedwater pump discharge mass flow?rate

A. 1.1 x 16 Iom/hr

B. 4.4 x 16 lom/hr

C. 1.8 x 10Ibm/hr

D. 5.3 x 18 Ibm/hr

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B5238 (P5239)

Dry saturated steam enters a frictionless convérg@rrgent nozzle with the following parameters:

Pressure = 850 psia
Velocity = 10 ft/sec

The steam at the throat of the nozzle has a subsetuocity of 950 ft/sec.

Given that nozzles convert enthalpy to kinetic ggeand assuming no heat transfer to or from the
nozzle, what is the enthalpy of the steam at theatiof the nozzle?

A. 1,162 Btu/lbm
B. 1,171 Btu/lbm
C. 1,180 Btu/lbm
D. 1,189 Btu/lbm

ANSWER: C.
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QID: B5338 (P5340)

A nuclear power plant is operating with the folloggimain steam parameters at the main turbine
steam inlet valves:

Pressure = 900 psia
Quality = 99 percent

The main turbine steam chest pressure is 300 paAgsuming an ideal throttling process, what is the
quality of the steam in the steam chest?

A. 100 percent
B. 98 percent
C. 88 percent

D. 87 percent

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23

QID: B5438 (P5439)

An ideal auxiliary steam turbine exhausts to tmecsphere. The steam turbine is supplied with dry
saturated steam at 900 psia. Which one of theviadlg is the maximum specific work (Btu/lbm) that
can be extracted from the steam by the steam ®®bin

A. 283 Btu/lbm

B. 670 Btu/lbm

C. 913 Btu/lom

D. 1,196 Btu/lbm

ANSWER: A.
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QID: B5638

A main steam line safety valve is leaking by, allagv100 percent quality steam from the reactor
vessel to enter the discharge pipe, which remaiasanstant pressure of 10 psig. Initial safetye
discharge pipe temperature is elevated but staBlesume no heat loss from the safety valve
discharge pipe.

When the leak is noted, the reactor is shut dowhaaplant cooldown and depressurization are
commenced. As the main steam pressure slowly deesdrom 1,000 psig to 800 psig, the safety
valve discharge pipe temperature will...

A. decrease, because the entropy of the safetyg wibecharge will be decreasing.

B. decrease, because the enthalpy of the safetg d&charge will be decreasing.

C. increase, because the safety valve discharjbedbme more superheated as reactor vessel
pressure decreases.

D. remain the same, because the safety valve digemall remain a saturated steam-water mixture at
10 psig.

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B5738 (P5739)

A steam turbine exhausts to a steam condensed asih. The steam turbine is supplied with dry
saturated steam at 900 psia at a flow rate of BOOM/hr. What is the approximate rate of
condensate addition to the condenser hotwell ilogslper minute?

A. 400 gpm

B. 2,400 gpm

C. 4,000 gpm

D. 24,000 gpm

ANSWER: A.
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QID: B5938

What happens to the enthalpy of the saturated steamreactor vessel (RV) during a reactor heatup a
RV pressure increases from 100 psia to 1,000 psia?

A. The enthalpy increases during the entire pressuarease.
B. The enthalpy initially increases and then desgea
C. The enthalpy decreases during the entire pressarease.

D. The enthalpy initially decreases and then inseea

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B6338 (P6339)

Dry saturated steam is flowing to a reheater. reheater inlet and outlet pressures are both 260 ps
If the reheater adds 60.5 Btu/lbm to the steam} vehihe temperature of the steam exiting the
reheater?

A. 405°F

B. 450°F

C. 465°F

D. 500°F

ANSWER: D.

-39- Steam



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
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An open vessel contains 5.0 Ibm of water at consttamdard atmospheric pressure. The water has
been heated to the saturation temperature. Ifiditianal 1,600 Btu is added to the water, the wate
temperature will , and thapeblent of the water will vaporize.

A. increase significantly; less
B. increase significantly; more
C. remain about the same; less

D. remain about the same; more

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B6538 (P6540)

A nuclear power plant is operating at power. Ste&agscaping to atmosphere through a flange leak
in a steam line supplying the low pressure sedaicdthe main turbine.

Given:

o Steam line pressure is 200 psia.
» Steam line temperature is 400°F.

Assuming no heat transfer to/from the steam, wh#ie approximate temperature of the steam as it
reaches atmospheric pressure?

A. 212°F
B. 284°F
C. 339°F
D. 375°F

ANSWER: C.
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QID: B6638 (P6639)

Dry saturated steam at 240 psia enters an idegbtessure (LP) turbine and exhausts to a steam
condenser at 1.0 psia. Compared to the LP tudnitry conditions, the volumetric flow rate of the
steam leaving the LP turbine will be about times larger.

A. 103

B. 132

C. 174

D. 240

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B6938 (P6939)
A nuclear power plant experienced a loss of alleMé&trical power due to a natural disaster. A few
days later, there is turbulent boiling in the sffaet pool. Average spent fuel temperature is aties
but stable. Assume that boiling is the only meafiseat removal from the spent fuel pool.
Given the following stable current conditions:
Spent fuel decay heatrate = 4.8 MW
Spent fuel building pressure = 14.7 psia
Spent fuel pool temperature = 212°F
At what approximate rate is the mass of water engppent fuel pool decreasing?
A. 4,170 Ibm/hr
B. 4,950 Ibom/hr
C. 14,230 Ibm/hr
D. 16,870 Ibm/hr

ANSWER: D.
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Given the following initial conditions for a spefoiel pool:

Spent fuel decay heat rate = 5.0 MW
Spent fuel pool water temperature = 90°F

Spent fuel pool water mass = 2.5%1m
Spent fuel pool water specific heat = 1.0 Btu/lbf-°

If a complete loss of spent fuel pool cooling osguow long will it take for spent fuel pool water
temperature to reach 212°F? (Assume that the $peinpool remains in thermal equilibrium, and
that there is no heat removal from the spent foel.p

A. 18 hours

B. 31 hours

C. 48 hours

D. 61 hours

ANSWER: A.
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QID: B7138 (P7140)

A nuclear power plant is operating with the folloggimain steam parameters at the main turbine
steam inlet valves:

Pressure = 1,050 psia
Quality = 100 percent

The main turbine steam chest pressure is 400 pAgsuming an ideal throttling process, which one
of the following describes the steam in the stehsst?

A. Saturated, 96 percent quality
B. Saturated, 98 percent quality
C. Saturated, 100 percent quality

D. Superheated

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7238 (P7239)

An open vessel contains 1.0 Iom of water at 120ftFsaandard atmospheric pressure. Which one of
the following will be caused by the addition of 58fu to the water?

A. The water temperature will increase to approxetya212°F; and less than 50 percent of the water
will vaporize.

B. The water temperature will increase to approxatya212°F; and more than 50 percent of the
water will vaporize.

C. The water temperature will increase to signiftbahigher than 212°F; and less than 50 percent of
the water will vaporize.

D. The water temperature will increase to signifitahigher than 212°F; and more than 50 percent
of the water will vaporize.

ANSWER: A.
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KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7338 (P7339)

Dry saturated steam at 1,000 psia enters an idgaldnessure (HP) turbine and exhausts at 100 psia.
The HP turbine exhaust then enters an ideal lossoire (LP) turbine and exhausts to a steam
condenser at 1.5 psia. Which one of the followuilgcause the HP and LP turbines to produce more
equal power? (Assume all pressures remain the satass stated otherwise.)

A. Reheat the HP turbine exhaust.

B. Lower the steam condenser pressure.

C. Remove the moisture from the HP turbine exhaust.

D. Decrease the pressure of the dry saturated stagering the HP turbine.

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7438

A nuclear power plant experienced a reactor scr&me hour after the scram, core cooling is being
accomplished by relieving dry saturated steam filoerreactor vessel (RV). Water level in the RV is
being maintained by an operating feedwater pumper@dge fuel temperature is stable.
Given the following current conditions:

Core decay heatrate = 33 MW

RV pressure = 1,000 psia

Feedwater temperature = 90°F

For the above conditions, approximately what feddwffow rate is needed to maintain a constant
mass of water in the RV?

A. 100,000 Ibm/hr
B. 125,000 Ibm/hr
C. 170,000 Ibm/hr
D. 215,000 Ibm/hr

ANSWER: A.
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QID: B7538 (P7539)

Subcooled water is flowing through a heat exchamggr the following parameters:
Inlet temperature =75°F
Outlet temperature = 120°F
Mass flow rate  =6.0 x F0bm/hr

What is the approximate heat transfer rate in e bxchanger?

A. 1.1 x 16 Btu/hr

B. 2.1 x 16 Btu/hr

C. 2.7 x 16 Btu/hr

D. 3.3 x 16 Btu/hr

ANSWER: C.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7619 (P7619)

A nuclear power plant is operating with the follogyimain steam parameters at a partially open main
turbine steam inlet valve:

Pressure = 1,000 psia
Quality = 100 percent

The main turbine steam chest pressure is 50 p@faich one of the following describes the steam in
the steam chest?

A. Saturated, 98 percent quality
B. Saturated, 99 percent quality
C. Saturated, 100 percent quality
D. Superheated

ANSWER: D.
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QID: B7629 (P7629)

An open vessel contains 2.0 Iom of water at 20@fFsaandard atmospheric pressure. Which one of
the following will be caused by the addition of @®tu to the water?

A. The water temperature will increase, and athef water will boil off.
B. The water temperature will increase, and nonbefwvater will boil off.
C. The water temperature will rise to 212°F, anths@f the water will boil off.

D. The water temperature will rise to 216°F and sahthe water will bolil off.

ANSWER: B.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7659 (P7659)

Dry saturated steam at 900 psia enters an idelalgrgssure (HP) turbine and exhausts at 240 psia.
How much heat, if any, must be added to the HRrarbxhaust to produce dry saturated steam at 240
psia?

A. 0 Btu/lbm

B. 11 Btu/lom

C. 111 Btu/lom

D. 155 Btu/lbm

ANSWER: C.
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QID: B7679 (P7679)

Dry saturated steam enters a turbine at 1000 pfhethe turbine exhaust pressure at 2 psia. The
efficiency of the turbine is 85 percent. Whathe tipproximate specific work output of the turbine?

A. 329 Btu/lbm
B. 355 Btu/lbm
C. 387 Btu/lbm

D. 455 Btu/lbm

ANSWER: A.

TOPIC: 293003
KNOWLEDGE: K1.23 [2.8/3.1]
QID: B7689 (P3277)

A nuclear power plant is operating at 100 percemigy. Steam is escaping to atmosphere through a
flange leak in a steam line that supplies the lo@sgpure unit of the main turbine.

Given:

» Steam line pressure is 280 psia.
» Steam line steam temperature is 450

What is the approximate temperature of the steaitraeaches standard atmospheric pressure?
A. 212°F
B. 268°F
C. 322F
D. 378F

ANSWER: D.
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QID: B7699 (P7699)

Saturated steam at 900 psia enters a high pre@$Rjdurbine and exhausts at 200 psia. The HP
turbine exhaust passes through a 100 percentesftionoisture separator (with no heat gain or loss)

before it enters a low pressure (LP) turbine. Wsdte enthalpy of the 200 psia steam entering the
LP turbine?

A. 1,028 Btu/lbm
B. 1,076 Btu/lbom
C. 1,107 Btu/lbm
D. 1,199 Btu/lbm

ANSWER: D.
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Refer to the drawing of a steam-jet air ejectoe @gure below) in normal operation with supersonic
steam velocities.

At which one of the following locations is the lostgressure experienced?
A1l
B. 2
C. 3
D. 4

ANSWER: B.

———————n

STEAM DISCHARGE

INLET \ - TS
—» STEAM

-3
AIR

AIR & STEAM

STEAM-JET AIR EJECTOR
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KNOWLEDGE: K1.04 [2.5/2.6]
QID: B376

Refer to the drawing of a steam-jet air ejectoe (@gure below) in normal operation with steam
reaching supersonic velocities.

Steam flowing from D to E undergoes a pressure and a velocity
A. decrease; decrease
B. decrease; increase
C. increase; increase
D. increase; decrease

ANSWER: D.

———————m

STEAM DISCHARGE
INLET \»
s STiAM

AIR

| T

AIR & STEAM

STEAM-JET AIR EJECTOR
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KNOWLEDGE: K1.04 [2.5/2.6]
QID: B476

Refer to the drawing of a steam-jet air ejectoe (sgure below) in normal operation.

The section of the air ejector that converts stpagssure into kinetic energy is called the...
A. diffuser.

B. nozzle.

C. intercondenser.

D. riser.

ANSWER: B.

———————n

STEAM DISCHARGE
INLET \ ;

— STEAM

: AR

AIR & STEAM

STEAM-JET AIR EJECTOR
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KNOWLEDGE: K1.04 [2.5/2.6]
QID: B1276
The steam inlet nozzles used in steam jet air@gconvert the of the steam into

A. kinetic energy; pressure
B. enthalpy; kinetic energy
C. kinetic energy; velocity

D. enthalpy; pressure

ANSWER: B.

TOPIC: 293004

KNOWLEDGE: K1.04 [2.5/2.6]

QID: B1476

Steam entering an air ejector reaches sonic vglotihe throat of a convergent-divergent nozzle.
Upon entering the divergent section of the noztkam velocity will and steam pressure
will

A. increase; increase

B. increase; decrease
C. decrease; increase
D. decrease; decrease

ANSWER: B.
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Refer to the drawing of a steam-jet air ejectoe @gure below) in normal operation with supersonic
steam velocities.

Steam flowing from 1 to 2 undergoes a pressure and a velocity
A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

———————n

STEAM ’ DISCHARGE
INLET \ < T
, —3 STEAM
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AIR

AIR & STEAM
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Refer to the drawing of a steam-jet air ejectoe (@gure below) in normal operation with the steam
attaining supersonic velocity.

Steam flowing from C to D undergoes a pressure and a velocity
A. decrease; decrease
B. decrease; increase
C. increase; increase
D. increase; decrease

ANSWER: D.

———————m

STEAM DISCHARGE
INLET \ -
‘ —_— STI;AM

AIR

T

AIR & STEAM

STEAM-JET AIR EJECTOR
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QID: B276

During jet pump operation, high pressure and loleaity fluid flow is supplied to a
where the velocity increases and the pressure doopreate a low pressure area in the

A. nozzle; throat
B. nozzle; diffuser
C. diffuser; throat

D. diffuser; nozzle

ANSWER: A.

TOPIC: 293004
KNOWLEDGE: K1.05 [2.7/2.7]
QID: B1076

The lowest pressure in a liquid jet pump existga..
A. throat.

B. diffuser.

C. rams head.

D. impeller eye.

ANSWER: A.
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TOPIC: 293004

KNOWLEDGE: K1.12 [2.9/3.1]

QID: B77

Condensate depression (subcooling) will increatieeif increases.
A. main turbine load

B. condenser cooling water temperature

C. condenser cooling water flow rate

D. air leakage rate into the condenser

ANSWER: C.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B78  (P2276)

The steam cycle thermal efficiency of a nuclear @oplant can be increased by...
A. decreasing power from 100 percent to 25 percent.

B. removing a high-pressure feedwater heater fremice.

C. lowering condenser vacuum from 29 inches tan26es.

D. decreasing the amount of condensate depressitedoling).

ANSWER: D.
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QID: B200

A nuclear power plant is operating at 90 percematdd power. Which one of the following effects
will result from an increase in main condenser wacflower absolute pressure)? (Assume reactor
power and main steam mass flow rate are unchanged.)

A. Anincrease in condensate temperature.

B. Anincrease in the heat transfer rate in thennsandenser.

C. Anincrease in main turbine efficiency.

D. Anincrease in condensate subcooling.

ANSWER: C.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B277 (P477)

Main condenser pressure is 1.0 psia. During tledrapprocess in the condenser, the temperature of
the low pressure turbine exhaust decreases to 180%hich time it is a...

A. saturated liquid.
B. saturated vapor.
C. subcooled liquid.
D. superheated vapor.

ANSWER: C.
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QID: B1484 (P3576)

A main condenser is operating at 28 inches Hg vacwith a condensate outlet temperature of 92°F.
Which one of the following is the approximate amiooincondensate depression?

A. 5°F
B. 9°F
C. 13°F
D. 17°F

ANSWER: B.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B1876 (P876)

Which one of the following is the approximate comskge subcooling in a steam condenser operating
at 26 inches Hg vacuum with a condensate temperafurO0°F?

A. 2°F
B. 19°F
C. 25°F
D. 53°F

ANSWER: C.
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QID: B2077 (P2476)

A nuclear power plant is operating at 90 percematd#d power. Main condenser pressure is 1.69 psia
and hotwell condensate temperature is 120°F.

Which one of the following describes the effecad percent decrease in cooling water flow rate
through the main condenser on steam cycle therfficieacy?

A. Efficiency will increase, because condensateekegon will decrease.
B. Efficiency will increase, because the work outpiuithe main turbine will increase.
C. Efficiency will decrease, because condensatesdsn will increase.

D. Efficiency will decrease, because the work otitigithe main turbine will decrease.

ANSWER: D.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B2176 (P1176)

A nuclear power plant is operating at 80 percemtgravith 5°F of condensate depression in the main
condenser. If the condensate depression incréad€sF, the steam cycle thermal efficiency will
; and the condensate pumps will operate cavitation.
A. increase; closer to
B. increase; farther from
C. decrease; closer to

D. decrease; farther from

ANSWER: D.
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KNOWLEDGE: K1.12 [2.9/3.1]
QID: B2277 (P74)

Condensate depression is the process of...

A. removing condensate from turbine exhaust steam.

B. spraying condensate into turbine exhaust steam.

C. heating turbine exhaust steam above its sabar&imperature.

D. cooling turbine exhaust steam below its satanatiemperature.

ANSWER: D.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B2576 (P2576)

A nuclear power plant is operating at 80 percemtgravith 5°F of condensate depression in the main
condenser. If the condensate depression decrea28s, the steam cycle thermal efficiency will
; and the condensate pumps will operate cavitation.
A. increase; closer to
B. increase; farther from
C. decrease; closer to

D. decrease; farther from

ANSWER: A.
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QID: B2676 (P576)

Which one of the following explains why condensatbcooling is necessary in a nuclear power plant
steam cycle?

A. To provide a better condenser vacuum.
B. To maximize overall steam cycle thermal effiagn
C. To provide net positive suction head for thed=orsate pumps.

D. To minimize turbine blade and condenser tubsieroby entrained moisture.

ANSWER: C.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B2775 (P1977)

Condensate is collecting in a main condenser hbatw@0°F with a condenser pressure of 28 inches
Hg vacuum. Which one of the following will improtiee steam cycle thermal efficiency?

A. Main condenser cooling water flow rate decredseS percent with no change in condenser
vacuum.

B. Main condenser cooling water inlet temperatweerdases by 10°F with no change in condenser
vacuum.

C. Main condenser vacuum decreases to 27 inchetieltp buildup of noncondensible gases.

D. Steam flow through the turbine decreases byetfgmt with no change in condenser vacuum.

ANSWER: A.
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KNOWLEDGE: K1.12 [2.9/3.1]
QID: B2976 (P1576)

What is the approximate condensate depressionon@enser operating at 28 inches Hg vacuum with
a condensate temperature of 100°F?

A. Less than 2°F
B. 3°Fto 5°F
C. 6°Fto 8°F

D. 9°Fto 11°F

ANSWER: A.

TOPIC: 293004
KNOWLEDGE: K1.12 [2.9/3.1]
QID: B3877 (P3876)

Main turbine exhaust enters a main condenser anderses at 126°F. The condensate is cooled to
100°F before entering the main condenser hotw@kksuming main condenser vacuum does not
change, which one of the following would improve thermal efficiency of the steam cycle?

A. Increase condenser cooling water flow rate ipggeent.

B. Decrease condenser cooling water flow rate pgréent.

C. Increase main condenser hotwell level by 5 p#rce

D. Decrease main condenser hotwell level by 5 perce

ANSWER: B.
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TOPIC: 293004
KNOWLEDGE: K1.13 [2.5/2.6]
QID: B377

A nuclear power plant is operating at 100 percemtgy when the only in-service steam jet air ejector
is inadvertently isolated from the main condens&he operator verifies that condenser cooling water
system parameters have not changed. If no opeaetion is taken over the next 60 minutes,
condenser pressure will...

A. slowly decrease.

B. slowly increase and stabilize at a slightly l@gpressure.

C. slowly and continuously increase towards atmesplpressure.

D. remain the same.

ANSWER: C.

TOPIC: 293004
KNOWLEDGE: K1.13 [2.5/2.6]
QID: B877

Which one of the following explains why the condatien of turbine exhaust steam in a main
condenser creates a vacuum?

A. The entropy of the exhaust steam increasescasidenses.
B. The entropy of the exhaust steam decreasexasdenses.
C. The specific volume of the exhaust steam ine®as it condenses.
D. The specific volume of the exhaust steam deereas it condenses.

ANSWER: D.
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KNOWLEDGE: K1.13 [2.5/2.6]
QID: BO77

A nuclear power plant is operating at 90 percemtgro Which one of the following describes the
effect of increasing cooling water flow rate thrbufpe main condenser?

A. The saturation temperature in the main condetisereases.
B. The enthalpy of the condensate leaving the rmamenser increases.
C. The temperature of the cooling water leavingritaén condenser increases.

D. The total rate of heat transfer from the turlembaust steam to the cooling water decreases.

ANSWER: A.

TOPIC: 293004
KNOWLEDGE: K1.13 [2.5/2.6]
QID: B1177

A nuclear power plant is operating at 100 percemtgy. Which one of the following describes how
and why main condenser pressure changes when cerdmoling water flow rate significantly
decreases?

A. Decreases, because main condenser saturatigetatare increases.

B. Decreases, because main condenser condensat®kodp decreases.

C. Increases, because main condenser saturatigetatare increases.

D. Increases, because main condenser condensateolnl decreases.

ANSWER: C.
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KNOWLEDGE: K1.13 [2.5/2.6]
QID: B2377

A nuclear power plant is operating at 100 percemtgy. Which one of the following describes how
and why main condenser pressure will change if ensér cooling water flow rate increases
significantly?

A. Decreases, because main condenser saturatigretatare decreases.

B. Decreases, because main condenser condensat®kodp increases.

C. Increases, because main condenser saturatigetatare decreases.

D. Increases, because main condenser condensatmsng increases.

ANSWER: A.

TOPIC: 293004
KNOWLEDGE: K1.13 [2.5/2.6]
QID: B7609 (P7609)

A main condenser is operating at 1.0 psia. If @0 of dry saturated steam is condensed to
saturated water in the condenser, what will beafsiigoximate volume of the saturated water?

A. 116
B. 10 ff
C. 100 ff
D. 1,000 f¢

ANSWER: A.

-17- Thermodynamic Processes



NRC Generic Fundamentals Examination Question Bank--BWR
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KNOWLEDGE: K1.14 [2.6/2.7]
QID: B1677

February 2016

Which one of the following is a primary functionrfigmed by a main condenser?

A. Deaerate turbine exhaust condensate
B. Remove ions from main condensate
C. Filter out impurities from main condensate

D. Provide net positive suction head for feed watenps

ANSWER: A.

TOPIC: 293004
KNOWLEDGE: K1.14 [2.6/2.7]
QID: B1777

A nuclear power plant is operating normally at &agent power.

result in the most rapid initial loss of condenggcuum?
A. All air ejectors are isolated from the main cender.
B. All feed and condensate pumps are stopped.

C. All condenser cooling water flow is stopped.

D. All condenser hotwell makeup water flow is stegp

ANSWER: C.
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TOPIC: 293004
KNOWLEDGE: K1.14 [2.6/2.7]
QID: B3077 (P3078)

Which one of the following will be caused by a dsge in main condenser vacuum (higher absolute
pressure) in a nuclear power plant operating atgegd6ent power? (Assume that main steam and
main condenser circulating water mass flow rateaaahange.)

A. Decrease in the condensate temperature.

B. Decrease in the ideal steam cycle thermal efiicy.

C. Decrease in the condensate pump required neiveasuction head.

D. Decrease in the mass of noncondensible gaghs tondenser.

ANSWER: B.

TOPIC: 293004
KNOWLEDGE: K1.14 [2.6/2.7]
QID: B3777 (P3734)

A nuclear power plant is operating near rated pomr the following initial conditions:

Main steam pressure =900 psia

Main steam quality =100 percent, saturated vapor

Main condenser pressure = 1.0 psia
Air leakage into the main condenser results imtlagn condenser pressure increasing and stabilizing
at 2.0 psia. Assume that all main steam paramg@tegs pressure, quality, and mass flow rate)
remain the same and that the main turbine effigi#amains at 100 percent.

Which one of the following is the percent by whible main generator MW output will decrease as a
result of the main condenser pressure increase?

A. 5.0 percent
B. 6.3 percent
C. 7.5 percent
D. 8.8 percent

ANSWER: C.
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TOPIC: 293005
KNOWLEDGE: K1.03 [2.6/2.7]
QID: B678

The location in a main turbine that experiences the greatest amount of blade erosion is the
stage of the pressure turbine.

A. last; high
B. last; low
C. first; high
D. first; low

ANSWER: B.

TOPIC: 293005
KNOWLEDGE: K1.03 [2.6/2.7]
QID: B1978 (P2678)

If the moisture content of the steam supplied to a turbine decreases, the steam cycle thermal efficiency
will increase because the...

A. enthalpy of the steam being supplied to the turbine has increased.
B. mass flow rate of the steam through the turbine has increased.
C. reheat capacity of the turbine extraction steam has increased.
D. the operating temperature of the turbine blades has increased.

ANSWER: A.
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KNOWLEDGE: K1.03 [2.6/2.7]
QID: B2678

A main turbine consists of a high pressure (HP) and several low pressure (LP) units. The main
turbine is most likely to experience stress-reldiééidres of the rotor blades in the gesa
of the unit(s).

A. inlet; HP

B. inlet; LP

C. outlet; HP

D. outlet; LP

ANSWER: D.

TOPIC: 293005
KNOWLEDGE: K1.03 [2.6/2.7]
QID: B2978 (P2278)

If the moisture content of the steam supplied hoa@n turbine increases, turbine work will...
(Assume the total mass flow rate does not change.)

A. decrease, because the enthalpy of the moighdteang supplied to the turbine has decreased.
B. decrease, because moist steam is more likégatobetween turbine stages.

C. increase, because the enthalpy of the moisthsbesng supplied to the turbine has increased.
D. increase, because moist steam is less likdbato between turbine stages.

ANSWER: A.
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KNOWLEDGE: K1.03 [2.6/2.7]
QID: B7240 (P7241)

A nuclear power plant has a thermal power rating8,200 MW. When the plant operates at 100
percent power, the main generator produces 1,200a180.95 power factor. Plant modifications
are planned that will upgrade the feedwater heatglanoisture separator/reheaters without changing
the plant’s thermal power rating. If the plant nii@adtions improve plant thermal efficiency by 2
percent, what will be the resulting main generatectrical output at 100 percent reactor power with
the same power factor?

A. 1,204 MW

B. 1,224 MW

C. 1,244 MW

D. 1,264 MW

ANSWER: D.

TOPIC: 293005

KNOWLEDGE: K1.03 [2.6/2.7]

QID: B7700 (P7700)

A nuclear reactor has a thermal power rating dd@W. When the reactor operates at 100 percent
power, the main generator produces 1,200 MW a®%a power factor. Modifications are planned
that will upgrade major power plant equipment withchanging the reactor’s thermal power rating.
If the modifications improve the power plant’s thead efficiency by 3 percent, what will be the
resulting main generator electrical output with saene power factor at 100 percent reactor power?
A. 1,224 MW

B. 1,236 MW

C. 1,264 MW

D. 1,296 MW

ANSWER: D.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B129

Which one of the following lists the initial effecof isolating extraction steam to a high pressure
feedwater heater while at 90 percent power?

A. Core inlet subcooling remains the same and mamerator MW output decreases.
B. Core inlet subcooling and reactor power bothrezse.
C. Reactor power and main generator MW output rertiee same.

D. Core inlet subcooling and main generator MW attmth increase.

ANSWER: D.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B140

A direct advantage of using feedwater heaterstypi@al steam cycle is that feedwater heaters
increase the...

A. cycle efficiency.

B. turbine efficiency.

C. turbine MW output.

D. feedwater pump net positive suction head.

ANSWER: A.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B278

Which one of the following is the most probabledtion for superheated steam in a boiling water
reactor steam cycle that uses moisture-separdieaters?

A. The outlet of the high pressure turbine.
B. The inlet of the low pressure turbines.
C. The inlet of the high pressure turbine.

D. The outlet of the low pressure turbines.

ANSWER: B.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B978

A nuclear power plant is operating steady-sta&bgtercent power when the extraction steam to a
high pressure feedwater heater is isolated. Wnehof the following describes the initial effect o
main generator output (MW)? (Assume no operatbom@nd_no reactor protection actuation.)

A. Increases, because the steam cycle thermaiegf@ig initially increases.

B. Decreases, because the steam cycle thermaeafficinitially decreases.

C. Increases, because the steam flow rate thrdwegimain turbine initially increases.

D. Decreases, because the steam flow rate thréveégmain turbine initially decreases.

ANSWER: C.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B1278 (P3378)

A nuclear power plant was initially operating aaly-state 90 percent reactor power when extraction
steam to the feedwater heaters was isolated. #Xitlaction steam still isolated, reactor power was
returned to 90 percent and the plant was stabilized

Compared to the initial main generator MW outplg turrent main generator MW output is...

A. lower, because the steam cycle is less efficient

B. higher, because the steam cycle is less efficien

C. lower, because more steam heat energy is alat@althe main turbine.

D. higher, because more steam heat energy is bieatlathe main turbine.

ANSWER: A.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B1378

A nuclear power plant is operating at 80 percemtgravith 10°F of condensate subcooling. Which
one of the following initially will increase theestm cycle thermal efficiency? (Assume main
condenser vacuum does not change unless statatvising

A. Isolating extraction steam to a feedwater heater

B. Decreasing main condenser cooling water flow.rat

C. Decreasing main condenser cooling water inlaptrature.

D. Decreasing main condenser vacuum (increasirgspre).

ANSWER: B.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B1679 (P1980)

A nuclear power plant is initially operating at Bé&rcent reactor power when extraction steam to a
high pressure feedwater heater is isolated. Maiegator load is returned to its initial value. &kih
the plant stabilizes, reactor power will be than 85 percent; and the steam cycle thermal
efficiency will be

A. greater; lower

B. greater; higher

C. less; lower

D. less; higher

ANSWER: A.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B1879 (P1878)

A nuclear power plant is operating at 85 percemtgravhen the extraction steam to a high pressure
feedwater heater is isolated. After the transidgve,operator returns reactor power to 85 perosat a
stabilizes the plant. Compared to the conditioiss prior to the transient, the current main getogra
output (MW) is...

A. higher, because increased steam flow to the to@iine caused the main generator to pick up
load.

B. lower, because decreased steam flow to the mehme caused the main generator to reject load.
C. higher, because the steam cycle thermal eftigidias increased.
D. lower, because the steam cycle thermal effigidras decreased.

ANSWER: D.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B2178 (P2178)

If superheating of the inlet steam to a low presguP) turbine is reduced, LP turbine work output
will ; and LP turbine exhaust moistunetent will . (Assume steam mass
flow rate does not change.)

A. remain the same; increase

B. remain the same; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: C.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B3378 (P3375)

Given the following:
» A saturated steam-water mixture with an inlet qyalf 60 percent is flowing through a
moisture separator.
» The moisture separator is 100 percent efficientdéanoving moisture.

How much_moisture will be removed by the moistuepagator from 50 Ibm of the steam-water
mixture?

A. 10 Ibm
B. 20 Ibm
C. 30 Ibm
D. 40 Ibm

ANSWER: B.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B3578 (P378)

Steam turbines X and Y are identical 100 percditieft turbines that exhaust to a condenser at 1.0
psia. Dry saturated steam at 250 psia entersiXbi Superheated steam at 250 psia and 500°F
enters turbine Y.

Which one of the following lists the percentagerafisture at the exhaust of turbines X and Y?

Turbine X Turbine Y

A. 24.5% 20.5%
B. 26.3% 13.0%
C. 24.5% 13.0%
D. 26.3% 20.5%
ANSWER: A.

TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B3778 (P3774)

Given the following:

* A saturated steam-water mixture with an inlet qyaif 40 percent is flowing through a
moisture separator.
» The moisture separator is 100 percent efficientéanoving water.
How much water will be removed by the moisture safga from 50 Ibm of the steam-water mixture?
A. 10 Ibm
B. 20 Ibm
C. 30Ibm
D. 40 Ibm

ANSWER: C.
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TOPIC: 293005
KNOWLEDGE: K1.05 [2.7/2.8]
QID: B7440

A nuclear power plant was initially operating at steady-state 85 percent reactor power when the
extraction steam to a high pressure feedwater heater was isolated. With the feedwater heater still
isolated, the operators stabilized the plant at 85 percent reactor power. Compared to the initial main
generator output (MW), the current main generator output (MW) is...

A. lower, because the steam cycle thermal efficiency is lower.

B. lower, because the steam mass flow rate through the main turbine is lower.

C. higher, because the steam cycle thermal efficiency is higher.

D. higher, because the steam mass flow rate through the main turbine is higher.

ANSWER: A.

TOPIC: 293005
KNOWLEDGE: K1.05
QID: B7610

Given the following:
* A saturated steam-water mixture with an inlet quality of 70 percent is flowing through a
moisture separator.
* The moisture separator is 100 percent efficient for removing moisture.

How much moisture will be removed by the moisture separator from 50 lbm of the steam-water
mixture?

A. 151Ibm
B. 30 Ibm
C. 35Ibm
D. 50 Ibm

ANSWER: A.

-10- Thermodynamic Cycles



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293006
KNOWLEDGE: K1.03 [2.4/2.5]
QID: B925 (P1921)

Refer to the drawing of centrifugal pump and systgrarating curves (see figure below).
Which one of the following determines the genehalpe of the curve from point C to point D?
A. The frictional and throttling losses in the pigisystem as the system flow rate increases.

B. The frictional losses between the pump impelat its casing as the differential pressure (D/P)
across the pump increases.

C. The pump flow losses, due to the decrease iitedl@net positive suction head as the system flow
rate increases.

D. The pump flow losses, due to back leakage thrdhg clearances between the pump impeller and
casing as the D/P across the pump increases.

ANSWER: A.

POINT A
¥
HEAD
POINT D

POINT C
0 POINT B
¥ ¥

FLOW RATE
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TOPIC: 293006
KNOWLEDGE: K1.03 [2.4/2.5]
QID: B979
Head loss is...

A. the reduction in discharge pressure experiebgea real pump due to slippage.
B. the reduction in discharge pressure experiebgeaireal pump due to mechanical friction.
C. the conversion of system fluid pressure andoigido heat energy because of friction.

D. the change in static pressure in a piping syse=ulting from changes in elevation.

ANSWER: C.

TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B79  (P80)

If a valve closure suddenly stops fluid flow, tlesulting piping system pressure spike is refered t
as...

A. cavitation.

B. shutoff head.
C. water hammer.
D. valve chatter.

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B148 (P2279)

Which one of the following operating practices miges the possibility of water hammer?
A. Change valve position as rapidly as possible.

B. Start a centrifugal pump with the discharge galwottled.

C. Start a positive displacement pump with theldisge valve closed.

D. Vent a system only after initiating system flow.

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B279 (P679)

A sudden stop of fluid flow in a piping system, daeapid closure of an isolation valve, will most
likely result in...

A. check valve slamming.

B. pump runout.

C. piping hanger damage.

D. pressurized thermal shock.

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B380 (P381)

The major concern with starting a main feedwatenpuvith downstream fluid in a saturated
condition is...

A. cavitation.
B. water hammer.
C. thermal shock.

D. positive reactivity addition.

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B1180 (P2480)

Which one of the following will increase the poskifp of water hammer?
A. Opening and closing system valves very slowly.

B. Venting liquid systems only after initiating $gs flow.

C. Starting centrifugal pumps with the dischargwealosed.

D. Starting positive displacement pumps with theeldarge valve open.

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B2081 (P2079)

Which one of the following will minimize the posdity of water hammer?
A. Draining the discharge line of a centrifugal guafter shutdown.

B. Draining condensate out of steam lines befockadter initiating flow.
C. Starting a centrifugal pump with its dischargéve fully open.

D. Starting a positive displacement pump with ischarge valve partially closed.

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B2679 (P2279)

Which one of the following operating practices miges the possibility of water hammer?
A. Change valve positions as rapidly as possible.

B. Start centrifugal pumps with the discharge vahettled.

C. Start positive displacement pumps with the disgé valve closed.

D. Vent systems only after initiating system flow.

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B2779 (P1879)

Which one of the following describes why large stdmes are gradually warmed instead of suddenly
admitting full steam flow?

A. To minimize the possibility of stress corrosionacking of the steam lines.
B. To minimize the total thermal expansion of theam lines.

C. To minimize the potential for water hammer ia #team lines.

D. To minimize the heat loss from the steam lines.

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B4041 (P4042)

Refer to the drawing of two lengths of 6-inch digengipe, each containing an identical automatic
isolation valve. The actual pipe lengths are prbpoal to their symbols in the drawing

Water at 65°F is flowing at 1,000 gpm through epigle. If the isolation valves instantly close,wal

A piping will experience a pressure increase that i the pressure increase experienced by
valve B piping; and the pressure spike will disspguicker in the length of pipe.

A. equal to; shorter

B. equal to; longer

C. less than; shorter

D. less than; longer

ANSWER: A.

VALVE A

>

VALVE B

>
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B6241 (P6242)

Refer to the drawing of two lengths of 16-inch deter pipe, each containing an identical automatic
isolation valve. The actual pipe lengths are prbpoal to their symbols in the drawing.

Water is flowing at 10,000 gpm through each pipemvhoth isolation valves instantly close.
Consider two cases:

Case 1. The water temperature upstream of botlesas 65°F.
Case 2: The water temperature is 65°F upstrearaleé A, and 85°F upstream of valve B.

For which case(s), if any, will valve A experierec@ressure spike that is greater than the pressure
spike at valve B?

A. Case 1 only
B. Case 2 only
C. Both cases

D. Neither case

ANSWER: B.

VALVE A

>

VALVE B

@»
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B6741 (P6742)

Refer to the drawing of two lengths of 16-inch deter pipe, each containing an identical automatic
isolation valve. The actual pipe lengths are prbopoal to their symbols in the drawing.

Water is flowing at 10,000 gpm through each pipemvhoth isolation valves instantly close.
Consider two cases:

Case 1: The water temperature upstream of bottesas 65°F.
Case 2. The water temperature is 85°F upstrearaleé A, and 65°F upstream of valve B.

For which case(s), if any, will valve A experiere@ressure spike that is greater than the pressure
spike at valve B?

A. Case 1 only
B. Case 2 only
C. Both cases

D. Neither case

ANSWER: D.

VALVE A

>

VALVE B

>
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TOPIC: 293006
KNOWLEDGE: K1.05 [3.2/3.3]
QID: B7620 (P7620)

Which one of the following will result in a highprobability and/or severity of water hammer in a
flowing water system?

A. Gradual pipe bends rather than sharp pipe bends.
B. Shorter pipe lengths rather than longer pipgtlen
C. Lower initial flow rates rather than higher iaitflow rates.

D. Shorter valve stroke times rather than longérevatroke times.

ANSWER: D.

TOPIC: 293006
KNOWLEDGE: K1.06 [2.5/2.6]
QID: B1480

Which one of the following components of a cenggdupump has the specific primary function of
converting the kinetic energy of a fluid into pness?

A. Volute

B. Impeller

C. Pump shaft

D. Discharge nozzle

ANSWER: A.

-10- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293006
KNOWLEDGE: K1.07 [2.5/2.6]
QID: B479

If the discharge valve of an operating ideal pesitisplacement pump is repositioned from fullyrope
to 75 percent open, pump head will ;pamdp flow rate will

A. increase; remain the same
B. increase; decrease
C. remain the same; remain the same

D. remain the same; decrease

ANSWER: A.

TOPIC: 293006
KNOWLEDGE: K1.07 [2.5/2.6]
QID: B1280

Which one of the following describes pump head?

A. The fluid energy contained at the inlet of a pum

B. The energy added by a pump in excess of shiueaitl.

C. The fluid energy required to ensure a pump dotsavitate.

D. The energy added by a pump to increase fluidgune or velocity.

ANSWER: D.
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TOPIC: 293006
KNOWLEDGE: K1.07 [2.5/2.6]
QID: B1680 (P3525)

An ideal positive displacement pump is pumping 8ystem operating at 100 psig. Assume pump
speed is constant, zero pump slip, and pump basgpre remains within normal pump operating
limits.

If system pressure increases to 200 psig, the ghead will ; and pump flow rate will

A. increase; remain the same
B. increase; decrease
C. remain the same; remain the same

D. remain the same; decrease

ANSWER: A.

TOPIC: 293006
KNOWLEDGE: K1.08 [2.5/2.6]
QID: B198

Which one of the following statements describesagy@ication of centrifugal pump laws?
A. Pump head is directly proportional to speed.

B. Power varies as the square of the speed.

C. Pump head varies as the square of the speed.

D. Capacity varies as the cube of the speed.

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.08 [2.5/2.6]
QID: B322 (P325)

Increasing the flow rate from a centrifugal pumpthpttling open the discharge valve will cause
pump head to...

A. increase and stabilize at a higher value.
B. decrease and stabilize at a lower value.
C. remain constant because pump head is a desigmeter.

D. increase, then decrease following the pumpisieficy curve.

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.08 [2.5/2.6]
QID: B2579

Decreasing the flow rate from a centrifugal pumghogttling the pump discharge valve will cause
pump head to...

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. remain constant because pump head is a desigmeter.

D. decrease, then increase following the pumpisieficy curve.

ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.08 [2.5/2.6]
QID: B3579 (P2923)

Refer to the drawing of four sets of centrifugairguand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a two-speed centrifugal pump is opergtat high speed in a cooling water system and
discharging through a heat exchanger. The purtigeis switched to low speed.

Which set of operating curves depicts the "befared "after" conditions described above?
A 1
B. 2.
C. 3.
D. 4.

ANSWER: B.

HEAD HEAD
FLOW RATE FLOW RATE
2]
HEAD HEAD
FLOW RATE FLOW RATE
B.]
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OPIC: 293006
NOWLEDGE: K1.09 [2.8/2.9]

QID: B8O  (P382)

February 2016

Which one of the following is most likely to causavitation in an operating centrifugal pump?

A.

B.

C.

D.

A

Lowering the suction temperature.
Throttling the pump suction valve.
Throttling the pump discharge valve.
Decreasing the pump speed.

NSWER: B.

TOPIC: 293006

K
Q

C

the of these bubbles within the pummgas

A

B.

C.

D

NOWLEDGE: K1.09 [2.8/2.9]
ID: B280 (P2680)

avitation is the formation of vapor bubbles in the

. low; expansion
low; collapse
high; expansion

. high; collapse

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.09 [2.8/2.9]
QID: B1880 (P2981)

Pump cavitation occurs when vapor bubbles are fdrat¢he eye of a pump impeller...
A. because the localized flow velocity exceeds soriocity for the existing fluid temperature.
B. because the localized pressure exceeds the peggsure for the existing fluid temperature.

C. and enter a high pressure region of the pumpemiey collapse causing damaging pressure
pulsations.

D. and are discharged from the pump where theyrekpdo larger bubbles causing damaging
pressure pulsations.

ANSWER: C.

TOPIC: 293006
KNOWLEDGE: K1.10 [2.7/2.8]
QID: B82

Net positive suction head is the...

A. difference between pump suction pressure anddh@ation pressure of the fluid being pumped.
B. difference between the total suction head aagtiessure at the eye of the pump.

C. amount of suction pressure required to prevawitation.

D. difference between the pump suction pressurdtag@gump discharge pressure.

ANSWER: A.
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February 2016
TOPIC: 293006
KNOWLEDGE: K1.10 [2.7/2.8]
QID: B281

The available net positive suction head of a crgal pump...
A. decreases with increased subcooling to the pump.

B. decreases with an increase in pump flow rate.

C. increases as the suction temperature increases.

D. decreases as pump discharge pressure increases.

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.10 [2.7/2.8]
QID: B1381

Which one of the following sets of parameters dlyeaffects available net positive suction head for
the recirculation pumps?

A. Feedwater temperature, reactor power, and reaciter level
B. Feedwater temperature, reactor pressure, aotbreaater level
C. Reactor water level, feedwater flow rate, aratter power

D. Reactor pressure, reactor power, and feedwlaterrate

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.11 [2.4/2.5]
QID: B381

A single stage centrifugal pump is operating iropen system. Which one of the following is the
force caused by subjecting the pump impeller tautiegual pressures that exist at the suction and th
discharge of the pump?

A. Axial thrust

B. Radial thrust

C. Kingsbury thrust

D. Journal thrust

ANSWER: A.

TOPIC: 293006
KNOWLEDGE: K1.11 [2.4/2.5]
QID: B680

An AC motor-driven radial-flow centrifugal pumpagerating at rated flow and pressure in a cooling
water system. A break occurs in the pump dischpigiag resulting in a decrease in pump
backpressure.

As a result of the break, the pump will operata at flow rate; and the pump motor will
draw electrical power.

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

ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.12 [2.9/2.9]
QID: B143 (P279)

A centrifugal water pump was returned to servigerahaintenance. However, the operator failed to
vent the pump.

Compared to normal pump operating conditions, afterpump is started the operator will see a
flow rate and a discharge. hea

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

D. lower; higher

ANSWER: C.

TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B283

Single-speed centrifugal pump A is operating inosed system. Identical centrifugal pump B is
started in parallel with pump A. The major effe€bperating pump B in parallel with pump A'is...

A. increased system pressure.
B. increased system flow rate.
C. decreased system pressure.
D. decreased system flow rate.

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B880

Refer to the drawing of a cooling water system (gpee below).

Pumps A and B are identical single-speed centrifpganps, but only pump A is operating. Assume
real (non-ideal) system and pump operating chanatites.

If pump B is started, system flow rate will ; and the total pump head will
A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: A.

SURGE
HEAT TANK
EXCHANGER
FROM
HEAT »——
LOADS
TO
HEAT
LOADS
PUNPB
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B1578 (P926)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changertp and/or system operating conditions.

Two identical constant-speed centrifugal pumpsoperating in series in an open system when one
pump trips.

Which set of operating curves depicts the "befarad "after" conditions described above?
A. 1
B. 2.
C. 3.
D. 4.

ANSWER: C.

HEAD HEAD
FLOW RATE FLOW RATE
[T-] 2]
HEAD HEAD
FLOW RATE | FLOW RATE
B
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B1678

Refer to the drawing of a cooling water system thredassociated pump/system operating curves
showing two-pump operation (see figure below).

Pumps A and B are identical single-speed centrifpgmps and both pumps are operating.

If pump B trips, the system flow rate will ; and the total pump discharge pressure will

A. remain the same; decrease

B. decrease; remain the same

C. remain the same; remain the same
D. decrease; decrease

ANSWER: D.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B1725 (P1784)

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hggi a system pressure of 1,000 psig.

Given the following information:

Centrifugal Pumps

Shutoff head = 1,500 psig
Maximum design pressure = 2,000 psig
Flow rate with no backpressure = 180 gpm

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

Which one of the following pump configurations valipply the lowest makeup water flow rate to the
system if system pressure is 1,700 psig?

A. Two CPs in series

B. Two CPs in parallel

C. One PDP and one CP in series (CP supplying PDP)
D. One PDP and one CP in parallel

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B1780 (P1724)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a centrifugal pump is operating in a séal water system and discharging through a single
heat exchanger. A second heat exchanger is tlherglin service in parallel with the first.

Which set of operating curves depicts the "befarad "after" conditions described above?
A 1
B. 2.
C. 3.
D. 4.

ANSWER: D.

HEAD HEAD
FLOW RATE FLOW RATE
&
HEAD HEAD
FLOW RATE FLOW RATE
B]
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B1878 (P1324)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a single centrifugal pump is operatinga cooling water system. Another identical
centrifugal pump is then started in series withftis.

Which set of operating curves depicts the "befared "after" conditions described above?
A 1
B. 2.
C. 3.
D. 4.

ANSWER: C.

HEAD HEAD
FLOW RATE FLOW RATE
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B2279 (P1524)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Two identical constant-speed centrifugal pumpsaerating in parallel in a closed system when one
pump trips.

Which set of operating curves depicts the "befarad "after" conditions described above?
A 1
B. 2.
C. 3.
D. 4.

ANSWER: A.

HEAD HEAD
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B2324 (P2383)

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hggi a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head = 1,500 psig
Maximum design pressure = 2,000 psig
Flow rate with no backpressure = 180 gpm

Positive Displacement Pumps
Maximum design pressure = 2,000 psig

Which one of the following pump configurations vslipply the highest makeup flow rate to the
system if system pressure is 500 psig?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B2723 (P2783)

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hgi a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head = 1,500 psig
Maximum design pressure = 2,000 psig
Flow rate with no backpressure = 180 gpm

Positive Displacement Pumps
Maximum design pressure = 2,000 psig

Which one of the following pump configurations vslipply the highest makeup flow rate to the
cooling water system if system pressure is 1,70§?ps

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B2879 (P2823)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changenp and/or system operating conditions.

Initially, a two-speed centrifugal pump is opergtat low speed in a cooling water system and
discharging through a heat exchanger. The purtigeis switched to high speed.

Which set of operating curves depicts the "befarad "after" conditions described above?
A 1
B. 2.
C. 3.
D. 4.

ANSWER: B.

HEAD HEAD
FLOW RATE FLOW RATE
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B3681 (P3683)

Two identical single-speed centrifugal pumps (Gig) two identical single-speed positive
displacement pumps (PDPs) are able to take sustianvented water storage tank and provide
makeup water flow to a cooling water system. Theps are capable of being cross-connected to
provide multiple configurations. In single pummalment, each pump will supply 100 gpm at a
system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head = 1,500 psig
Maximum design pressure = 2,000 psig
Flow rate with no backpressure =180 gpm

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

Which one of the following pump configurations wslipply the highest initial flow rate to a cooling
water system that is drained and depressurized?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.13 [2.6/2.7]
QID: B4342 (P4343)

Two identical single-speed centrifugal pumps (Gig) two identical single-speed positive
displacement pumps (PDPs) are able to take sustianvented water storage tank and provide
makeup water flow to a cooling water system. Theps are capable of being cross-connected to
provide multiple configurations. In single pummalment, each pump will supply 100 gpm at a
system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head = 1,500 psig
Maximum design pressure = 2,000 psig
Flow rate with no backpressure =180 gpm

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

Which one of the following pump configurations wslipply the lowest initial flow rate of makeup
water to a cooling water system that is draineddemtessurized?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: D.
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KNOWLEDGE: K1.19 [2.7/2.9]
QID: B1181 (P1222)

A nuclear power plant is operating at full poweranra 200 gpm reactor coolant leak occurs, which
results in a reactor scram and initiation of emeecgecoolant injection. Reactor vessel pressure
stabilizes at 900 psia. All centrifugal injectipupmps are operating with all pump miniflow paths
isolated. The shutoff heads for the pumps arelésAfs:

High pressure coolant injection (HPCI) pumps = 0,p6ia
Low pressure coolant injection (LPCI) pumps = 28@&p

If the injection pumps continue operating undestheonditions, which pumps are more likely to fail,
and why?

A. LPCI pumps, due to pump overheating.
B. LPCI pumps, due to motor overheating.
C. HPCI pumps, due to pump overheating.
D. HPCI pumps, due to motor overheating.

ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.19 [2.7/2.9]
QID: B3281

A nuclear power plant is operating at 100 percemtgy when a 200 gpm reactor vessel leak occurs,
which results in a reactor scram and initiatiorwfergency coolant injection. Reactor vessel
pressure stabilizes at 900 psia. All centrifuggdtion pumps are operating with all pump miniflow
paths isolated. The shutoff heads for the pumgssaifollows:

High pressure coolant injection (HPCI) pumps
Low pressure coolant injection (LPCI) pumps

peR
28M@p

If the injection pumps continue operating undestheonditions, which pumps are likely to fail, and
why?

A. Only the LPCI pumps, due to pump overheating.
B. All LPCI and HPCI pumps, due to pump overheating
C. Only the HPCI pumps, due to motor overheating.

D. All LPCI and HPCI pumps, due to motor overhegtin

ANSWER: B.
TOPIC: 293006
KNOWLEDGE: K1.21 [2.4/2.6]
QID: B1980

A reactor heatup is in progress. Which one oftlewing reactor temperatures will result in a mai
steam line pressure of approximately 530 psig?

A. 462°F
B. 468°F
C. 476°F
D. 484°F

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.21 [2.4/2.6]
QID: B7649 (P7649)

If the quality of a flowing steam-water mixturekisown, what additional information, if any, is
needed to determine the percent moisture conteheateam-water mixture?

A. The mass flow rate of the mixture.
B. The specific volume of the mixture.
C. The pressure and/or temperature of the mixture.

D. No additional information is needed.

ANSWER: D.

TOPIC: 293006
KNOWLEDGE: K1.21 [2.4/2.6]
QID: B7690

A nuclear power plant is initially operating atadg-state 100 percent power. If an unplanned load
rejection causes the main generator load to rapietyease to 90 percent, the voids in the two-phase
flow in the reactor core will initially ;hich causes indicated reactor vessel water level
(measured in the downcomer) to initially

A. shrink; decrease

B. shrink; increase

C. expand; decrease

D. expand; increase

ANSWER: A.
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KNOWLEDGE: K1.29 [2.6/2.7]
QID: B383 (P380)

An 85 gpm leak to atmosphere has developed frooobng water system that is operating at 100
psig. Which one of the following will be the apgpimate leak rate when system pressure has
decreased to 50 psig?

A. 33 gpm

B. 41 gpm

C. 52 gpm

D. 60 gpm

ANSWER: D.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B681 (P680)

A 55 gpm leak to atmosphere has developed fronobngpwater system that is operating at 100 psig.
Which one of the following will be the approximdéak rate when system pressure has decreased to
50 psig?

A. 28 gpm
B. 32 gpm
C. 39 gpm
D. 45 gpm

ANSWER: C.

-35- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B1783 (P1779)

A 100 gpm leak to atmosphere has developed frooobng water system that is operating at 45 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
30 psig?

A. 25 gpm

B. 50 gpm

C. 67 gpm

D. 82 gpm

ANSWER: D.

TOPIC: 293006

KNOWLEDGE: K1.29 [2.6/2.7]

QID: B1979 (P1580)

A 60 gpm leak to atmosphere has developed fronobngpwater system that is operating at 150 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
75 psig?

A. 15 gpm

B. 30 gpm

C. 42 gpm

D. 53 gpm

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2080 (P2080)

An 80 gpm leak to atmosphere has developed frooobng water system that is operating at 100
psig. Which one of the following will be the apgpimate leak rate when system pressure has
decreased to 75 psig?

A. 69 gpm

B. 60 gpm

C. 51 gpm

D. 40 gpm

ANSWER: A.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2281 (P2282)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 4-inch diameter pipe andanch diameter pipe.

Disregarding any flow restrictions other than pgme, which one of the following lists the
approximate flow rates through the 4-inch and 8idameter pipes? (Assume that water velocity is
the same in each pipe.)

4-inch Pipe  8-inch Pipe
(Ibm/sec) (Ibm/sec)

A. 20 80
B. 25 75
C. 30 70
D. 33 67
ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2381 (P2379)

A 60 gpm leak to atmosphere has developed fronobngpwater system that is operating at 150 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
100 psig?

A. 27 gpm

B. 35gpm

C. 40 gpm

D. 49 gpm

ANSWER: D.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2479 (P2481)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 3-inch diameter pipe artdiach diameter pipe.

Disregarding any flow restrictions other than pgme, which one of the following lists the
approximate flow rates through the 3-inch and @idameter pipes. (Assume that water velocity is
the same in each pipe.)

3-inch Pipe  6-inch Pipe
(Ibm/sec) (Ibm/sec)

A. 10 90
B. 20 80
C. 25 75
D. 33 67
ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2581 (P2582)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 6-inch diameter pipe andanch diameter pipe.

Disregarding any flow restrictions other than pgme, which one of the following lists the
approximate flow rates through the 6-inch and 8idameter pipes? (Assume that water velocity is
the same in each pipe.)

6-inch Pipe  8-inch Pipe
(Ibm/sec) (Ibm/sec)

A, 24 76

B. 32 68

C. 36 64

D. 40 60
ANSWER: C.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2781 (P2779)

An 80 gpm leak to atmosphere has developed frooobng water system that is operating at 150
psig. Which one of the following will be the apgpimate leak rate when system pressure has
decreased to 75 psig?

A. 20 gpm

B. 40 gpm

C. 49 gpm

D. 57 gpm

ANSWER: D.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B2981 (P1679)

A 100 gpm leak to atmosphere has developed frooobng water system that is operating at 60 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
20 psig?

A. 33 gpm

B. 53 gpm

C. 58 gpm

D. 71 gpm

ANSWER: C.

TOPIC: 293006

KNOWLEDGE: K1.29 [2.6/2.7]

QID: B3181 (P3080)

A 75 gpm leak to atmosphere has developed fronobngpwater system that is operating at 100 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
80 psig?

A. 26 gpm

B. 39 gpm

C. 56 gpm

D. 67 gpm

ANSWER: D.
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KNOWLEDGE: K1.29 [2.6/2.7]
QID: B3581

A reactor shutdown will be performed because dfdga from the main condenser cooling water
system into the main condenser through a failed.tub

Given the following initial conditions:

* Main condenser pressure is 1.0 psia.

* Atmospheric pressure is 15 psia.

* Main condenser cooling water pressure at the locaif the tube leak is 10 psig.
» Cooling water leak rate into the main condensé&0® gpm.

If the main condenser is brought to atmospherisguree, with no changes to the main condenser
cooling water system parameters, what will be fhgr@ximate rate of cooling water leakage into the
main condenser?

A. 17 gpm

B. 28 gpm

C. 42 gpm

D. 65 gpm

ANSWER: D.
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TOPIC: 293006 (Also 291002K1.01)
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B4242 (P4243)

Refer to the drawing of a venturi in a main steama (see figure below). The venturi inlet and eutl
pipe diameters are equal.

A main steam line break downstream of the ventauses the main steam mass flow rate through the
venturi to increase. Soon, the steam reaches selucity in the throat of the venturi.

How will the main steam mass flow rate throughwbeturi be affected as the steam pressure
downstream of the venturi continues to decrease?

A. It will continue to increase at a rate that &dndent on the steam velocity in the throat of the
venturi.

B. It will continue to increase at a rate thatépendent on the differential pressure (P1 - P2)sacr
the venturi.

C. It will not continue to increase because tharstgelocity cannot increase above sonic velocity in
the throat of the venturi.

D. It will not continue to increase because thédéntial pressure (P1 - P2) across the ventunatan
increase further once the steam reaches sonicityeilothe throat of the venturi.

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B4542 (P4543)

Refer to the drawing of a main water header thitisSpto two parallel headers (see figure below).

Header A has a 2-inch diameter and header B has@h3liameter. The velocity of the water in both
headers is the same.

If the main water header has a flow rate of 500 gphat is the approximate flow rate in each of the
parallel headers?

Header A Header B

(gpm) (gpm)
A, 125 375
B. 154 346
C. 200 300
D. 222 278
ANSWER: B.
HEADER A
MAIN HEADER >
>  HEADERB
>
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B4642 (P4643)

A length of pipe in a cooling water system usesducer fitting to decrease the pipe diameter from 6
inches to 4 inches. The flow rate in the 6-incdmaeter section of pipe is 200 gpm. What is the flo
rate in the 4-inch diameter section of pipe?

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm

ANSWER: B.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B5342 (P5342)

A heat exchanger has the following initial coolingter inlet temperature and differential pressure
(AP) parameters:

Inlet Temperature =70°F
Heat ExchangeAP =10 psi

Six hours later, the current heat exchanger coaliager parameters are:

Inlet Temperature =85°F
Heat ExchangeAP =10 psi

In comparison to the initial cooling water masswlate, the current mass flow rate is...
A. lower, because the density of the cooling whtes decreased.

B. higher, because the velocity of the cooling whtes increased.

C. the same, because the changes in cooling welieeity and density offset.

D. the same, because the heat exchanger coolirey MRats the same.

ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B5542 (P5543)

A vented water storage tank contains 60 feet oémnait 70°F. A cracked weld at the bottom of the
tank results in a leak rate of 12 gpm. If makewapenflow rate is 5 gpm, at what water level whikt
tank stabilize?

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet

ANSWER: C.

TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B5942 (P5943)

A vented water storage tank contains 64 feet oénatt 70°F. A cracked weld at the bottom of the
tank results in a leak rate of 12 gpm. At whatewddvel will the leak rate be 3 gpm?

A. 48 feet
B. 32 feet
C. 16 feet
D. 4 feet

ANSWER: D.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B6142 (P6143)

A plant shutdown will be performed because of Iggkilom the main condenser cooling water
system into the main condenser via a tube leak.

Given the following initial conditions:
e Main condenser pressure is 1.7 psia.
e Atmospheric pressure is 14.7 psia
e Main condenser cooling water pressure at the logaif the tube leak is 18 psig.
e Cooling water leak rate into the main condens&0igpm.
If the main condenser is brought to atmospherisquree, with no changes to the main condenser
cooling water system parameters, what will be fhgr@ximate rate of cooling water leakage into the
main condenser?
A. 36 gpm
B. 52 gpm
C. 61 gpm
D. 72 gpm

ANSWER: C.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B6542 (P6543)

An ideal positive displacement pump is operatingnropen system with the following initial
parameters:

Suction pressure = 10 psig
Discharge pressure = 25 psig
Flow rate = 100 gpm

If the pump discharge pressure increases to 40 {&gpump flow rate will...

A. remain constant.

B. decrease in direct proportion to the changeump differential pressure.

C. decrease in direct proportion to the squarbetthange in pump differential pressure.
D. decrease in direct proportion to the square obtite change in pump differential pressure.

ANSWER: A.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B6742 (P6743)

A centrifugal pump is operating at a constant speedclosed system with the following initial
parameters:

Suction pressure =10 psig
Discharge pressure =25 psig
Pump flow rate =500 gpm

If the pump discharge flow control valve is threttlsuch that the pump discharge pressure increases
to 40 psig, the change in pump flow rate will be...

A. directly proportional to the square of the chaungpump differential pressure.

B. directly proportional to the square root of tenge in pump differential pressure.
C. inversely proportional to the square root of¢change in pump differential pressure.
D. impossible to determine from the provided infatin.

ANSWER: D.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B6842 (P6843)

Refer to the drawing of a venturi in a steam lisee(figure below). The venturi inlet and outlgtepi
diameters at P1 and P2 are equal.

Currently, steam is flowing through the venturgeking sonic velocity in the throat of the ventut.

the steam inlet pressure (P1) remains constanéel downstream pressure (P2) decreases, the mass
flow rate of the steam will ; and theoegl of the steam at the venturi outlet will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.
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KNOWLEDGE: K1.29 [2.6/2.7]
QID: B7142

The following are current parameter values for perating nuclear power plant:

Reactor vessel (RV) pressure =1,000 psia
Main feed pump (MFP) discharge pressure =1,228 psi

If RV pressure does not change, which one of thevitng MFP discharge pressures will increase
main feedwater mass flow rate by 10 percent? (AssMFP inlet temperature remains the same.
Also, assume all valves/components that contrituteead loss downstream of the MFP remain in
their current configuration.)

A. 1,242 psia

B. 1,266 psia

C. 1,293 psia

D. 1,342 psia

ANSWER: B.

TOPIC: 293006

KNOWLEDGE: K1.29 [2.6/2.7]

QID: B7342 (P7342)

An 80 gpm leak to atmosphere has developed frooobing water system that is operating at 150
psig. Which one of the following will be the apgpimate leak rate when system pressure has
decreased to 100 psig?

A. 70 gpm

B. 65gpm

C. 53 gpm

D. 47 gpm

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B7542 (P7543)
Which one of the following will increase the headd occurring in an operating cooling water
system?
A. Shifting two heat exchangers from parallel tdeseoperation.

B. Increasing the flow rate in the system by thirggtopen a flow control valve.

C. Replacing a 20 foot section of 10-inch diameipe with a 10 foot section of 10-inch diameter
pipe.

D. Replacing a 20 foot section of 10-inch diameipe with a 20 foot section of 12-inch diameter
pipe.

ANSWER: A.

TOPIC: 293006

KNOWLEDGE: K1.29 [2.6/2.7]

QID: B7660 (P7660)

Which one of the following will decrease the heaskl occurring in an operating cooling water

system?

A. Shifting two heat exchangers from parallel tdeseoperation.

B. Increasing the flow rate in the system by positig a flow control valve more open.

C. Replacing a 10 foot length of 10-inch diametpepvith a 20 foot length of 10-inch diameter pipe.

D. Replacing a 20 foot length of 12-inch diameipevith a 20 foot length of 10-inch diameter pipe.

ANSWER: B.
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B7669 (P7669)

Refer to the drawing of a main water header thitisSpto two parallel headers (see figure below).

Header A has a 2-inch diameter and header B hasch4liameter. The velocity of the water in both
headers is the same.

If the main water header has a flow rate of 500 gphat is the approximate flow rate in each of the
parallel headers?

Header A Header B
(gpm) (gpm)

A. 100 400
B. 125 375
C. 167 333
D. 200 300
ANSWER: A.

HEADER A
MAIN HEADER »

4 HEADER B

>
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TOPIC: 293006
KNOWLEDGE: K1.29 [2.6/2.7]
QID: B7710 (P7710)

A vented water storage tank contains 30 feet oémnait 70°F. A cracked weld at the bottom of the
tank causes an initial leak rate of 12 gpm. If engkwater flow rate is 8 gpm, at what water levidl w
the tank stabilize?

A. 245 feet

B. 20.0 feet

C. 13.3 feet

D. 0.0 feet

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B87

The dominant mode of heat transfer that occurs Vilrarboiling is present is...
A. convection.
B. radiation.

C. conduction.

D. induction.

ANSWER: B.

TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B144

The heat transfer mode that uses direct contatsfeaof kinetic energy from molecular motion is...
A. radiation.

B. convection.

C. transmission.

D. conduction.

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B188

Which one of the following methods of heat trans$edefined as the exchange of energy between
bodies through an intervening space by means ofrelaagnetic waves?

A. Conduction
B. Convection

C. Electrokinetics

D. Radiation

ANSWER: D.

TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B285

The heat transfer mode that accounts for the ntgjoficore heat removal during a loss of coolant
accident after total core voiding is...

A. conduction.
B. convection.
C. radiolysis.
D. radiation.

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B482

The primary mode of heat transfer from the fuetidiag surface during steam blanketing conditions
is...

A. radiation.

B. convection.
C. ionization.
D. conduction.

ANSWER: A.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B882 (P584)

Refer to the drawing of a fuel rod and coolant fichhannel at the beginning of a fuel cycle (seerégu
below).

Which one of the following is the primary methodhafat transfer through the gap between the fuel
pellets and the fuel cladding?

A. Conduction
B. Convection
C. Radiation
D. Natural circulation

ANSWER: A.

CLADDING

FUEL PELLET

COOLANT
FLOW

COOLANT
FLOW
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B1282

The dominant mode of heat transfer from the fuatidurface to the coolant during 100 percent power
operation is...

A. radiation.
B. conduction.
C. forced convection.

D. natural convection.

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B1582

During nuclear power plant operation at 100 perpemter, which one of the following is the major
mode of heat transfer occurring as steam traveta the reactor vessel to the main turbine?

A. Radiolysis
B. Radiation

C. Conduction
D. Convection

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B1982 (P985)

Reactor fuel rods are normally charged with gas; which improves heat transfer by

A. helium; convection
B. helium; conduction
C. nitrogen; convection

D. nitrogen; conduction

ANSWER: B.

TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B2282

Which one of the following describes a heat trangfecess in which convection is the dominant
mode of heat transfer?

A. From the reactor fuel to the core barrel dugoge uncovery.

B. Through the tube walls in a main condenser duniormal operation at 100 percent power.
C. From the reactor fuel to the steam outlet ofrdator vessel during a station blackout.

D. From the fuel pellet centerline to the fuel cthding normal operation at 100 percent power.

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.01 [3.2/3.2]
QID: B2882 (P2884)

Which one of the following describes a heat tran8tev path in which conduction is the dominant
mode of heat transfer?

A. From the fuel rods to the core barrel duringeconcovery.

B. From the main turbine exhaust steam to the gtihmre via main condenser cooling water and a
cooling tower during normal operation.

C. From the fuel rods to the steam outlet of tlaet@ vessel during a station blackout.

D. From a fuel pellet to the fuel cladding via thel rod fill gas during normal operation.

ANSWER: D.

TOPIC: 293007

KNOWLEDGE: K1.02 [2.4/2.6]

QID: B1185

In an operating cooling water system, an increasaghant fluid film thickness heat
transfer because conduction heat transfer is efficient than convective heat transfer.

A. enhances; more
B. enhances; less
C. inhibits; more
D. inhibits; less

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.02 [2.4/2.6]
QID: B1682

The buildup of fission product gases in a fuel cadses the thermal conductivity of the fuel peliets
and the thermal conductivity of theddk to

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

D. increase; increase

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.02 [2.4/2.6]
QID: B2582

Which one of the following has the highest there@iductivity value?
A. Fuel pellet

B. Fuel clad

C. Fuel rod fill gas

D. Fission product gases

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.03 [2.7/2.8]
QID: B86

The order of reactor coolant heat transfer modes) the most efficient to the least efficient,.is..
A. nucleate boiling, transition boiling, stablenilboiling.
B. stable film boiling, nucleate boiling, transiidoiling.
C. nucleate boiling, stable film boiling, transitiboiling.

D. stable film boiling, transition boiling, nucl@aboiling.

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.03 [2.7/2.8]
QID: B286

As fluid flow rate_decreases through the tubes gtiell-and-tube heat exchanger, the laminar film
thickness , Which causes the heat trarsdésto

A. increases; decrease
B. increases; increase

C. decreases; decrease
D. decreases; increase

ANSWER: A.
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TOPIC: 293007
KNOWLEDGE: K1.03 [2.7/2.8]
QID: B1483

Which one of the following is the order of reactoolant heat transfer modes, from the least efficie
to the_most efficient?

A. Film boiling, single-phase convection, nuclelatgling
B. Film boiling, nucleate boiling, single-phase eeation
C. Single-phase convection, nucleate boiling, filoiling

D. Single-phase convection, film boiling, nuclebtgling

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.03 [2.7/2.8]
QID: B2782

The order of reactor coolant heat transfer modes) the least efficient to the most efficient,.is..
A. transition boiling, stable film boiling, nucleaboiling.
B. transition boiling, nucleate boiling, stablenfiboiling.
C. stable film boiling, nucleate boiling, transitiboiling.
D. stable film boiling, transition boiling, nucleaboiling.

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B149

Which one of the following describes parallel amafounter-flow heat exchangers?

A. Counter-flow heat exchangers are more efficibah parallel-flow heat exchangers due to the
high initial AT.

B. Counter-flow heat exchangers allow the exitingled fluid temperature to be below the exiting
cooling fluid temperature.

C. Parallel-flow heat exchangers are more effidieah counter-flow heat exchangers due to the high
initial AT.

D. Parallel-flow heat exchangers allow the exitwagled fluid temperature to be below the exiting
cooling fluid temperature.

ANSWER: B.

TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B199

Which one of the following equations is represaemgadf the heat transfer rate across the tubes of a
heat exchanger?

Where:

he = fluid enthalpy inside tubes

hss = fluid enthalpy on heat exchanger shell side

Tt = fluid temperature inside tubes

Tss = fluid temperature on heat exchanger shell side
A. Q =micp(ht - heg
B. Q=UA(h- he

C. Q = l'i'le(Tt - Tss)
D. Q = UA(Tt - Tsy

ANSWER: D.

-11- Heat Transfer and Heat Exchangers



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B1083

A counterflow lube oil heat exchanger is in openativhen the cooling water flow rate is reduced to
one-half its original value. Which one of the &lling will decrease as a result?

A. Lube oil outlet temperature
B. Cooling water outlet temperature
C. Lube oil differential temperature

D. Cooling water differential temperature

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B1283

Which one of the following equations includes tlattransfer coefficient of the tubes in a heat
exchanger?

A. Q= mAh
B. Q= mAT
C. Q= mcAT
D. Q = UAAT

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B1782

Refer to the drawing of a lube oil heat exchangee (figure below).

The lube oil heat exchanger is in operation whenctholing water flow rate is increased to twice its
former value. Which one of the following will irezsise as a result?

A. Lube oil outlet temperature

B. Cooling water outlet temperature

C. Lube oil differential temperature

D. Cooling water differential temperature

ANSWER: C.

LUBE OIL LUBE OIL

> =

I # 1N
o R
S . R

COOLING COOLING
WATER WATER
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TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B2583

During a nuclear power plant outage, 6 percenh@fmbain condenser tubes were plugged. The
following 100 percent power conditions existed befthe outage:

Main condenser pressure = 1.1 psia
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = 86°F

After the outage, the plant was returned to 10@g@rpower. The following 100 percent power
conditions existed after the outage:

Main condenser pressure = 1.2 psia
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = ?

If the total heat transfer rate in the main conéemsthe same, which one of the following willtbe
approximate final cooling water outlet temperature?

A. 86°F
B. 88°F
C. 90°F
D. 92°F

ANSWER: B.

-14- Heat Transfer and Heat Exchangers



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B3082 (P3034)

Refer to the drawing of a lube oil heat exchangee (figure below).
Given the following heat exchanger parameters:

* Lube oil flow rate is 200 Ibm/min.

* Lube oil enters the heat exchanger at 140°F.

* Lube oil leaves the heat exchanger at 100°F.

» Specific heat of the lube oil is 0.8 Btu/lom-°F.

» Cooling water flow rate is 400 lbm/min.

» Cooling water enters the lube oil heat exchangé0k.
» Specific heat of the cooling water is 1.0 Btu/Ibm-°

What is the approximate temperature of the coolater leaving the lube heat exchanger?
A. 76°F
B. 85°F
C. 92°F
D. 124°F

ANSWER: A.

LUBE OIL LUBE OIL

o< —— R
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COOLING
WATER

COOLING
WATER
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TOPIC: 293007
KNOWLEDGE: K1.06 [2.7/2.8]
QID: B6143 (P6116)

A counter-flow heat exchanger is being used to do®lube oil for a main turbine and generator.

The main turbine and generator was initially opagaat 100 percent load with the following stable
heat exchanger conditions:

Toilin = 174°F
Toil out = 114°F
Twaterin = 85°F

Twaterout = 115°F

Main turbine and generator load was reduced, amthé¢lat exchanger cooling water mass flow rate
was decreased to one-half of its initial valueultasg in the following stable current conditions:

Toilin =178°F
Toilouwt = 138°F
Twaterin = 85°F

Twater out =
Assume that the lube oil mass flow rate and theipédneats of both fluids did not change.
Which one of the following is the current coolinguer outlet temperature?

A. 115°F
B. 125°F
C. 135°F
D. 145°F

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B484

Excessive amounts of entrained gases passing theamgle-phase (liquid) heat exchanger are
undesirable because...

A. flow blockage can occur in the heat exchanger.
B. the laminar layer will increase in the heat exuier.
C. the heat exchanger heat transfer coefficieritimgrease.

D. the temperature difference across the heat exgraubes will decrease.

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B1882 (P1184)

Why is bulk boiling in the tubes of a single-phasat exchanger undesirable?

A. The bubble formation will break up the laminayér in the heat exchanger tubes.

B. The thermal conductivity of the heat exchangées will decrease.

C. The differential temperature across the tubdsdecrease through the heat exchanger.
D. The turbulence will restrict fluid flow throughe heat exchanger tubes.

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B2184 (P2184)

Which one of the following pairs of fluids underggiheat transfer in similar cross-flow heat
exchangers will yield the greatest heat exchangeradl heat transfer coefficient? (Assume
comparable heat exchanger sizes and fluid flowsrate

A. Oil to water in a lube oil cooler.

B. Air to water in an air compressor after-cooler.

C. Steam to water in a turbine exhaust steam casien

D. Water to water in a cooling water heat exchanger

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B2383 (P2384)

Which one of the following pairs of fluids underggiheat transfer in similar cross-flow design heat
exchangers will yield the smallest heat exchangerall heat transfer coefficient? (Assume
comparable heat exchanger sizes and fluid flowsrate

A. Oil to water in a lube oil cooler.

B. Air to water in an air compressor after-cooler.

C. Steam to water in a turbine exhaust steam caeden

D. Water to water in a cooling water heat exchanger

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B3084 (P3084)

A nuclear power plant is operating near 100 perpemter. Main turbine extraction steam is being
supplied to a feedwater heater. Extraction stearameters are as follows:

Steam pressure =414 psia
Steam flow rate =7.5 x 2@m/hr
Steam enthalpy = 1,150 Btu/lbm

The extraction steam condenses to saturated wiaté# gsia, and then leaves the feedwater heater vi
a drain line.

What is the heat transfer rate from the extracsteam to the feedwater in the feedwater heater?
A. 3.8 x 10 Btu/hr
B. 8.6 x 10 Btu/hr
C. 5.4 x 18 Btu/hr
D. 7.2 x 16 Btu/hr

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B3383 (P3384)

A nuclear power plant is initially operating attaady-state power level with the following main
condenser parameters:

Main condenser pressure = 1.2 psia
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = 84°F

Due to increased condenser air inleakage, the et transfer coefficient of the main condenser
decreases by 25 percent. Main condenser heatdraate and cooling water temperatures are
unchanged. Which one of the following is the syestte main condenser pressure resulting from
the reduced heat transfer coefficient?

A. 1.7 psia

B. 2.3 psia

C. 3.0 psia

D. 4.6 psia

ANSWER: A.

TOPIC: 293007

KNOWLEDGE: K1.07 [2.7/2.9]

QID: B3684 (P3684)

Which one of the following pairs of fluids underggiheat transfer in similar cross-flow design heat
exchangers will yield the greatest heat exchangeradl heat transfer coefficient? (Assume
comparable heat exchanger sizes and fluid flowsrate

A. Oil to water in a lube oil cooler.

B. Steam to water in a feedwater heater.

C. Water to air in a ventilation cooling unit.

D. Water to water in a cooling water heat exchanger

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.07 [2.7/2.9]
QID: B5143 (P5144)

A nuclear power plant is operating near 100 perpemter. Main turbine extraction steam is being
supplied to a feedwater heater. Extraction stearameters are as follows:

Steam pressure = 500 psia
Steam flow rate = 7.0 x ¥bm/hr
Steam enthalpy = 1,135 Btu/lbm

The extraction steam condenses to saturated wid&i60apsia, and then leaves the feedwater heater vi
a drain line.

What is the heat transfer rate from the extractteam to the feedwater in the feedwater heater?
A. 3.2 x 16 Btu/hr
B. 4.8 x 16 Btu/hr
C. 5.3x18Btu/hr

D. 7.9 x 16 Btu/hr

ANSWER: B.

TOPIC: 293007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: B378

Which one of the following actions will decreaseclear power plant efficiency?
A. Reducing the turbine inlet steam moisture conten

B. Reducing the condensate depression.

C. Increasing the turbine exhaust pressure.

D. Increasing the temperature of the feedwateriegt¢he reactor vessel.

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: B1585

Which one of the following actions will increasechear power plant efficiency?
A. Increasing the turbine inlet steam moisture eont

B. Increasing the condensate depression.

C. Decreasing the turbine exhaust pressure.

D. Decreasing the temperature of the feedwateriagtéhe reactor vessel.

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: B147

Which one of the following statements explains wbpdensate subcooling is necessary in the steam
condensing phase of a nuclear power plant stealayc

A. To increase overall secondary efficiency.

B. To provide an improved condenser vacuum.

C. To allow use of a higher circulating water tenapere.

D. To provide net positive suction head for thedmmsate pumps.

ANSWER: D.
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TOPIC: 293007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: B583

Which one of the following statements describesdemisate depression in the main condenser?

A. Increasing condensate depression improves takable net positive suction head for the
condensate pumps.

B. Decreasing condenser vacuum increases condeafegatession.
C. Increasing circulating water temperature inoesandensate depression.

D. Decreasing condensate depression decreasesfilaincy.

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: B883

A steam condenser is operating with 28 inches of&tgium and a condensate outlet temperature of
88°F. Which one of the following is the value ohdensate depression?

A. 8°F
B. 14°F
C. 24°F
D. 38°F

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: B1084

The purpose of condensate depression in a nuabsarplant steam cycle is to...
A. maximize condenser vacuum.

B. maximize total plant efficiency.

C. minimize cavitation of the condensate pumps.

D. minimize thermal gradients in the condenser letitw

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: B2483

A steam condenser is operating with 28.5 incheé$gofacuum and a condensate outlet temperature of
88°F. Which one of the following is the value ohdensate depression?

A. 2°F
B. 9°F
C. 13°F
D. 17°F

ANSWER: A.
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TOPIC: 293007
KNOWLEDGE: K1.10 [2.7/2.9]
QID: B684

The measure of heat input per unit time from thelear fuel to the reactor coolant in units of
megawatts defines...

A. specific heat.
B. power density.
C. core thermal power.

D. percent reactor power.

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.11 [2.6/3.1]
QID: B385

Which one of the following is the most accurateigation of mass flow rate through a reactor for
calculating core thermal power during reactor poaeration?

A. Core flow rate

B. Steam flow rate

C. The sum of feedwater and control rod drive flates
D. The sum of both recirculation loop flow rates

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.11 [2.6/3.1]
QID: B984

Which one of the following expressions describa® ¢bermal power?
A. QCore: Q:eedwater— QSteam— Q:RD— Q?ecirc"‘ QAmbient+ Q?WCU
B. QCore= QSteam— Q:eedwater"‘ QCRD + Q?ecirc— QAmbient— Q?WCU
C. QCore= QSteam— Q:eedwater— QCRD— Q?ecirc"‘ QAmbient"' Q?WCU
D. QCore= QSteam— Q:eedwater— QCRD— Q?ecirc— QAmbient— Q?WCU

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.11 [2.6/3.1]
QID: B2984 (P2985)

A reactor is operating at power. The feedwater ftate to the reactor vessel is 7.0 £ tOn/hr at a
temperature of 440°F. The steam exiting the rea@ssel is at 1,000 psia with 100 percent steam
quality.

Ignoring all other heat gain and loss mechanisnhsitys the core thermal power?

A. 1,335 MW

B. 1,359 MW

C. 1,589 MW

D. 1,612 MW

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.11 [2.6/3.1]
QID: B6843
When performing a heat balance calculation to datex core thermal power, the measured thermal
power is by a value associated withebieculation pumps; the adjustment is needed
because of the flow energy added toetheor coolant by the recirculation pumps is

converted to thermal energy of the reactor coolant.
A. decreased; nearly all

B. decreased; a small fraction

C. increased; nearly all

D. increased; a small fraction

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.12 [2.6/3.1]
QID: B1384

Given the following data for a steam condenser:

Total tube area = 500,006 ft
Cooling water flow rate = 200,000 gpm
Condenser pressure = 1.0 psia

Specific heat of cooling watergdjc= 1.0 Btu/lbm-°F
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = 80°F
Steam condensing rate = 3,000,000 Ibm/hr
Mass of cooling water = 8.34 Ibm/gal
What is the condenser heat load (MW)?
A. 587 MW
B. 629 MW
C. 671 MW
D. 733 MW

ANSWER: A.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B150

Given the following data for a steam condenser:

Total tube area 500,006 ft
Cooling water flow rate 200,000 gpm
Condenser pressure = 1.0 psia

Specific heat of cooling watergdic= 1.0 Btu/lbm-°F
Cooling water inlet temperature 60°F

Cooling water outlet temperature 85°F

Steam condensing rate 3,000,000 lbm/hr
Mass of cooling water = 8.34 Ibm/gal

What is the condenser heat load (MW)?
A. 704 MW
B. 734 MW
C. 784 MW
D. 834 MW

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B386 (P384)

The power range nuclear instruments have beentadjts 100 percent based on a heat balance
calculation. Which one of the following will resuh indicated reactor power being greater than
actual reactor power?

A. The feedwater temperature used in the heat balealculation was higher than actual feedwater
temperature.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The feedwater flow rate used in the heat balaatmilation was lower than actual feedwater flow
rate.

D. The steam pressure used in the heat balanadatédo was higher than actual steam pressure.

ANSWER: B.

TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B1684 (P3944)

The power range nuclear instruments have beentadjts 100 percent based on a calculated heat
balance. Which one of the following will resultimdicated reactor power being lower than actual
reactor power?

A. The feedwater temperature used in the heat balealculation was 10°F lower than actual
feedwater temperature.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The feedwater flow rate used in the heat balaat®ilation was 10 percent lower than actual
feedwater flow rate.

D. The steam pressure used in the heat balanadaiado was 50 psi lower than actual steam
pressure.

ANSWER: C.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2183 (P2185)

The power range nuclear instruments have beentadjts 100 percent based on a heat balance
calculation. Which one of the following will resuh indicated reactor power being lower than alctua
reactor power?

A. The feedwater temperature used in the heat balealculation was 20°F higher than actual
feedwater temperature.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The feedwater flow rate used in the heat balaatmilation was 10 percent higher than actual
feedwater flow rate.

D. The steam pressure used in the heat balanadaiado was 50 psi lower than actual steam
pressure.

ANSWER: A.

TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2284 (P2685)

The power range nuclear instruments have beentadjts 100 percent based on a calculated heat
balance. Which one of the following will resultimdicated reactor power being lower than actual
reactor power?

A. The feedwater temperature used in the heat balealculation was 20°F higher than actual
feedwater temperature.

B. The reactor recirculation pump heat input valsed in the heat balance was 10 percent lower than
actual reactor recirculation pump heat input.

C. The feedwater flow rate used in the heat balaatmilation was 10 percent higher than actual
feedwater flow rate.

D. The operator miscalculated the enthalpy of teara exiting the reactor vessel to be 10 Btu/lbom
higher than actual.

ANSWER: A.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2484

The power range nuclear instruments have beentadjts 100 percent based on a calculated heat
balance. Which one of the following will resultimdicated reactor power being lower than actual
reactor power?

A. The feedwater temperature used in the heat balealculation was 20°F lower than actual
feedwater temperature.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The ambient heat loss value used in the heahbalcalculation was only half the actual ambient
heat loss.

D. The feedwater flow rates used in the heat bal@atculation were 10 percent higher than actual
flow rates.

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2684 (P2485)

The power range nuclear instruments have beentadjts 100 percent based on a heat balance
calculation. Which one of the following will resuh indicated reactor power being higher than
actual reactor power?

A. The feedwater temperature used in the heat balealculation was 20°F higher than actual
feedwater temperature.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The feedwater flow rate used in the heat balaat®ilation was 10 percent lower than actual
feedwater flow rate.

D. The ambient heat loss term was omitted fromhtwet balance calculation.

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2785

The power range nuclear instruments have beentadjts 100 percent based on a calculated heat
balance. Which one of the following will resultimdicated reactor power being lower than actual
reactor power?

A. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

B. The feedwater temperature used in the heat taleaculation was 20°F lower than actual
feedwater temperature.

C. The reactor vessel pressure used in the hemtdmmtalculation was 30 psia higher than actual
reactor vessel pressure.

D. The steam and feedwater flow rates used in ¢la¢ Ibalance calculation were 10 percent higher
than actual flow rates.

ANSWER: C.

TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B2884 (P137)

The power range nuclear instruments have beentadjts 100 percent based on a calculated heat
balance. Which one of the following will resultimdicated reactor power being greater than actual
reactor power?

A. The operator miscalculated the enthalpy of tedlfvater to be 10 Btu/lbom higher than actual
feedwater enthalpy.

B. The reactor recirculation pump heat input teraswmitted from the heat balance calculation.

C. The steam and feedwater flow rates used inehe lalance calculation were 10 percent lower
than actual flow rates.

D. The steam pressure used in the heat balanadatan was 50 psi higher than actual steam
pressure.

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B5043

Two of the parameters listed below are used farutating core thermal power using the standard heat
balance method. Which one of the following ideasifthe two parameters?

Reactor Core Feedwater Reactor Vessel Reactor Vessel

Mass Flow Rate Temperature Pressure Water Level
A. Yes No Yes No
B. No Yes Yes No
C. Yes No No Yes
D. No Yes No Yes
ANSWER: B.
TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B6043 (P6044)

The power range nuclear instruments have beentadjts 100 percent based on a heat balance
calculation. Which one of the following will resuh indicated reactor power being higher than
actual reactor power?

A. The steam pressure used in the heat balancalat@n was 50 psi higher than actual steam
pressure.

B. The ambient heat loss value used in the heahbalcalculation was twice the actual ambient heat
loss.

C. The feedwater flow rate used in the heat balaat®ilation was 10 percent lower than actual
feedwater flow rate.

D. The feedwater temperature used in the heat taleaculation was 20°F higher than actual
feedwater temperature.

ANSWER: B.
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TOPIC: 293007
KNOWLEDGE: K1.13 [2.3/2.9]
QID: B7639

A nuclear power plant is operating with the following stable reactor vessel (RV) and feedwater (FW)
parameters:

RV pressure = 1,000 psia
RV steam flow rate = 1.0 x 10m/hr (dry, saturated steam)
FW inlet temperature = 470°F
Based on the above information, what is the thermal power output of the reactor?
A. 740 MW
B. 1,328 MW
C. 2,169 MW
D. 3,497 MW

ANSWER: C.
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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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TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
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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TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
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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TOPIC: 293008
KNOWLEDGE: K1.01 [2.6/2.8]
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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TOPIC: 293008
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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TOPIC: 293008
KNOWLEDGE: K1.04 [2.6/2.7]
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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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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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
|
|
|

|
|
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|
|
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|
|
|
|

|
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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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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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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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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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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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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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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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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TOPIC: 293008
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.

-41- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
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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February 2016
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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TOPIC: 293008
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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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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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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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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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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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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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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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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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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KNOWLEDGE: K1.32 [2.5/2.6]
QID: B2991

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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QID: B3290

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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QID: B1390

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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KNOWLEDGE: K1.34 [2.9/3.1]
QID: B691

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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KNOWLEDGE: K1.35 [3.1/3.3]
QID: B3490
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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KNOWLEDGE: K1.36 [3.1/3.3]
QID: B1491

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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QID: B3891

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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KNOWLEDGE: K1.37 [3.2/3.4]
QID: B891

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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QID: B1092

In a reactor operating at full power, the fuel blendith the_highest power always has the...
A. greatest critical power ratio.

B. greatest radial peaking factor.

C. smallest linear heat generation rate.

D. smallest maximum average planar linear heatrgéine rate.

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.01 [2.1/2.5]
QID: B1592

The radial peaking factor for a fuel bundle is egsed mathematically as...

A. core average bundle power
individual bundle power

B. peak nodal power
core average nodal power

C. core average nodal power
peak nodal power

D. _individual bundle power
core average bundle power

ANSWER: D.
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KNOWLEDGE: K1.01 [2.1/2.5]
QID: B2392

In a reactor operating at full power, the fuel blendith the lowest power always has the smallest...
A. critical power ratio.

B. radial peaking factor.

C. axial peaking factor.

D. critical heat flux.

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.01 [2.1/2.5]

K1.02 [2.2/2.6]
QID: B2592
A reactor is operating at steady-state 80 percewep near the beginning of a fuel cycle with core
power distribution peaked radially in the centethad core and axially in the bottom half of theecor
Only reactor recirculation flow rate adjustmentd e used to maintain constant reactor power over
the next two months.

Neglecting any change in reactor poison distribytauring the next two months the maximum radial
peaking factor will ; and the maximumabgeaking factor will

A. increase; decrease
B. increase; increase

C. decrease; decrease
D. decrease; increase

ANSWER: C.
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KNOWLEDGE: K1.01 [2.1/2.5]
QID: B2892

In a reactor operating at full power, the fuel blendith the greatest radial peaking factor alwags h
the...

A. greatest power.

B. greatest critical power ratio.

C. smallest axial peaking factor.

D. smallest linear heat generation rate.

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.01 [2.1/2.5]

K1.02 [2.2/2.6]
QID: B2992
A reactor is initially operating at steady-statepgdcent power with power distribution peaked both
radially and axially in the center of the core. aB®r power is then increased to 70 percent ower th
next two hours using only reactor recirculatiowflcate adjustments for reactivity control. Neglect
any effect from changes in reactor poisons.

During the power increase, the location of the mmaxn core radial peaking factor will
of the core; and the location of the maximum cotialgpeaking factor will of the core.

A. shift to the periphery; move toward the bottom
B. shift to the periphery; move toward the top

C. remain near the center; move toward the bottom
D. remain near the center; move toward the top

ANSWER: D.
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QID: B3492

A reactor is operating at steady-state 80 percanepwith the radial power distribution peakedha t
center of the core. Reactor power is then decdetms@0 percent over the next two hours by (1)
reducing reactor recirculation flow rate by 10 @it and (2) partially inserting a group of
centrally-located deep control rods.

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

A. smaller; recirculation flow

B. smaller; control rod position

C. larger; recirculation flow

D. larger; control rod position

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.02 [2.2/2.6]
QID: B892

The axial peaking factor for a node of a fuel beridlexpressed mathematically as...

A. core average bundle power
peak nodal power

B. peak nodal power
core average bundle power

C. bundle average nodal power
nodal power

D. nodal power
bundle average nodal power

ANSWER: D.
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KNOWLEDGE: K1.03 [2.1/2.5]
QID: B1492

The ratio of the highest pin heat flux in a nodéht® average pin heat flux in the same node isadall
the peaking factor.

A. local
B. radial
C. axial
D. total

ANSWER: A.

TOPIC: 293009

KNOWLEDGE: K1.04 [2.2/2.6]

QID: B3294

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

A. 4.0 KW/t

B. 6.0 kW/ft

C. 8.0 kwitt

D. 10.0 kWit

ANSWER: D.

-5- Core Thermal Limits



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293009
KNOWLEDGE: K1.04 [2.2/2.6]
QID: B3793

A BWR core consists of 30,000 fuel rods. Each fodlhas an active length of 12 feet. The core is
producing 1,800 MW of thermal power. If the tgpalaking factor for a node is 1.6, what is the
maximum local linear power density being produaethe node?

A. 4.0 KW/t

B. 6.0 kwW/ft

C. 8.0 kwitt

D. 10.0 kwi/ft

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.04 [2.2/2.6]
QID: B4447

A reactor is operating at its licensed thermaltiafi2,200 MW. The linear heat generation rate
(LHGR) limit is 13.0 kW/At.

Given:

» The reactor core contains 560 fuel bundles.
» Each bundle contains 62 fuel rods, each with aneatength of 12.5 feet
» The highest total peaking factors are at the ¥alg core locations:

Location A: 2.9
Location B: 2.7

Location C: 2.5
Location D: 2.3

Which one of the following describes the operatingdition of the core relative to the LHGR limit?
A. All locations in the core are operating below ttHGR limit.

B. Only location A has exceeded the LHGR limit vehihe remainder of the core is operating below
the limit.

C. Locations A and B have exceeded the LHGR lininil@vthe remainder of the core is operating
below the limit.

D. Locations A, B, and C have exceeded the LHGR kvhile the remainder of the core is operating
below the limit.

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.04 [2.2/2.6]
QID: B4948

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

A. 4.0 KW/t

B. 6.0 kWit

C. 8.0 kwitt

D. 10.0 kwi/ft

ANSWER: B.
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TOPIC: 293009
KNOWLEDGE: K1.04 [2.2/2.6]
QID: B5247

A reactor is operating at 3,400 MW thermal powdihe linear heat generation rate (LHGR) limit is
14.7 KWIt.

Given:

e The reactor core contains 640 fuel bundles.
» Each bundle contains 62 fuel rods, each with aneatength of 12.5 feet
» The highest total peaking factors are at the ¥alg core locations:

Location A: 2.4
Location B: 2.3

Location C: 2.2
Location D: 2.1

Which one of the following describes the operatingditions in the core relative to the LHGR limit?
A. All locations in the core are operating below ttHGR limit.

B. Location A has exceeded the LHGR limit while teenainder of the core is operating below the
limit.

C. Locations A and B have exceeded the LHGR lininilevthe remainder of the core is operating
below the limit.

D. Locations A, B, and C have exceeded the LHGR kvhile the remainder of the core is operating
below the limit.

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.04 [2.2/2.6]
QID: B6247 (P6249)

A reactor is operating at steady-state conditiorthé power range with the following average
temperatures in a core plane:

Tcoolant = 550°F
Ttuel centerline = 1,680°F

Assume that the fuel rod heat transfer coefficiamis reactor coolant temperatures are equal
throughout the core plane. If the maximum totalkieg factor in the core plane is 2.1, what is the
maximum fuel centerline temperature in the cora@Pa

A. 2,923°F

B. 3,528°F

C. 4,078°F

D. 4,683°F

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.05 [3.3/3.5]
QID: B1893 (P1395)

Thermal limits are established to protect the @aeind thereby protect the public during nuclear
power plant operations, which include...

A. normal operations only.

B. normal and abnormal operations only.

C. normal, abnormal, and postulated accident ojpasbnly.

D. normal, abnormal, postulated and unpostulateaiant operations.

ANSWER: C.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.06 [3.4/3.8]
QID: B94

Linear heat generation rate is the...

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

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

C. sum of the power produced by all fuel rods given fuel bundle at a specific planar cross sactio
D. sum of the power per unit area for each uni afehe fuel cladding for a unit length of a foedl.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.06 [3.4/3.8]
QID: B296

The linear heat generation rate (LHGR) for a reactoe is acceptable if is being
maintained at .

A. LHGRimit/LHGRmeasureit 0.95
B. LHGRmeasurell HGRiimit; 1.05
C. LHGRimit/LHGRmeasureit 1.10
D. LHGRmeasurel HGRiimit; 1.15

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.07 [2.8/3.6]
QID: B295

Operating a reactor below the linear heat generatite thermal limit prevents...
A. cracking of the fuel cladding, due to high ssré&®m fuel pellet expansion.

B. melting of the fuel cladding, due to claddinmfeerature exceeding 2,200°F during an anticipated
transient without a scram.

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

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

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.07 [2.8/3.6]
QID: B392

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

B. Maximum linear heat generation rate

C. Rated thermal power

D. Minimum critical power ratio

ANSWER: B.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.07 [2.8/3.6]
QID: B894

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

A. Average planar linear heat generation rate
B. Linear heat generation rate
C. Minimum critical power ratio safety limit

D. Minimum critical power ratio operating limit

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.07 [2.8/3.6]
QID: B1093

Which one of the following is responsible for thelf cladding failure that results from operating th
reactor above the limit for linear heat generatute?

A. Fission product gas expansion causes fuel raarial design pressure to be exceeded.
B. Corrosion buildup on the cladding surface redueeat transfer and promotes transition boiling.
C. The zircaloy-steam reaction causes acceleratedtoon of the cladding at high temperatures.

D. The difference between thermal expansion ratéseofuel pellets and the cladding causes severe
stress.

ANSWER: D.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.07 [2.8/3.6]
QID: B1692

Maintaining the linear heat generation rate belogthermal limit ensures that...
A. peak cladding temperature after a design bass &f coolant accident will not exceed 2,200°F.
B. during transients, more than 99.97 percent efftiel rods will avoid transition boiling.
C. plastic strain of the cladding will not exceedekcent.

D. peaking factors will not exceed those assumehdarsafety analysis.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.08 [3.0/3.4]
QID: B592

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

A. cracking, due to high stress.

B. gross failure, due to a lack of cooling.

C. embrittlement, due to excessive oxidation.
D. distortion, due to inadequate cooling.

ANSWER: A.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.10 [3.3/3.7]
QID: B297

The amount of heat stored in the fuel, resultiogithe operating kW/foot in the fuel prior to aasor,
is measured by the...

A. average planar linear heat generation rate (ABRH
B. linear heat generation rate (LHGR) multipliedtbg total peaking factor.
C. core fraction of limiting power density.

D. APLHGR-to-MAPLHGR ratio.

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B195

Which one of the following must be maintained withmits to ensure that peak cladding temperature
will not exceed 2,200°F after a design basis Idsolant accident?

A. Linear heat generation rate

B. Average planar linear heat generation rate

C. Minimum critical power ratio

D. Maximum fraction of limiting critical power rati

ANSWER: B.
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TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B1393

Maintaining the average planar linear heat germraate (APLHGR) below the technical
specification limit ensures that...

A. plastic strain (deformation) of the cladding wibt exceed 1 percent.
B. axial peaking factors will not exceed those assdl in the safety analyses.
C. during transients, more than 99.9 percent ofukkrods are expected to avoid transition boiling

D. cladding temperature after a design basis lbss@ant accident will not exceed 2,200°F.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B1793 (P396)

The 2,200°F maximum fuel cladding temperature limitmposed because...
A. 2,200°F is approximately 500°F below the fugldding melting temperature.
B. the rate of the zircaloy-steam reaction increasgnificantly at temperatures above 2,200°F.

C. any cladding temperature higher than 2,200°Fetates to a fuel centerline temperature above the
fuel melting point.

D. the thermal conductivity of zircaloy decreasmsidly at temperatures above 2,200°F.

ANSWER: B.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B2194 (P2194)

Which one of the following describes the basistfa 2,200°F maximum fuel cladding temperature
limit?

A. 2,200°F is approximately 500°F below the fueldding melting temperature.
B. The material strength of zircaloy decreaseddigit temperatures above 2,200°F.
C. The rate of the zircaloy-water reaction increasgnificantly at temperatures above 2,200°F.

D. At the normal operating pressure of the reactssel, a cladding temperature above 2,200°F
indicates that the critical heat flux has been eged.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B2292 (P2995)

Which one of the following describes the basistfar 2,200°F maximum fuel cladding temperature
limit?

A. 2,200°F is approximately 500°F below the fugdding melting temperature.
B. The rate of the zircaloy-steam reaction increasgnificantly above 2,200°F.
C. If fuel cladding temperature reaches 2,200°€ aihset of transition boiling is imminent.

D. The differential expansion between the fuelgisland the fuel cladding becomes excessive at
temperatures greater than 2,200°F.

ANSWER: B.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.11 [2.8/3.6]
QID: B7670

Which one of the following parameters is limitegtotect against fuel rod failure from brittle frace
when emergency cooling is initiated during a lossamlant accident?

A. Linear heat generation rate (LHGR)
B. Average planar linear heat generation rate (ABR)
C. Critical power ratio (CPR)

D. Fraction of limiting critical power ratio (FLCBR

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.12 [3.1/3.6]
QID: B2595

If a reactor is operating above its maximum avegagear linear heat generation rate (MAPLHGR)
prior to a loss of coolant accident, fuel pellettegline temperature may reach 4,200°F and fuel
cladding temperature may reach 2,300°F during toalant.

Which one of the following describes the likelyddng failure mechanism if the above temperatures
are reached?

A. Excessive fuel pellet expansion.

B. Excessive plastic strain in the cladding.

C. Excessive embrittlement of the cladding.

D. Excessive cadmium and iodine attack on the ahadd

ANSWER: C.

-18- Core Thermal Limits



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293009
KNOWLEDGE: K1.13 [3.1/3.6]
QID: B97

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

A. exceeding 1 percent plastic strain in the clagddi
B. exceeding a peak fuel temperature of 2,200°F.
C. the onset of transition boiling in the upperecor

D. exceeding a peak cladding temperature of 2,200°F

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.13 [3.1/3.6]
QID: B896

Which one of the following is indicated when theege planar linear heat generation rate
(APLHGR)-to-maximum APLHGR ratio is less than 1.07?

A. Linear heat generation rate (LHGR) limit has beén exceeded.
B. LHGR limit has been exceeded.

C. APLHGR limit has not been exceeded.

D. APLHGR limit has been exceeded.

ANSWER: C.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.13 [3.1/3.6]
QID: B1595

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

A. The linear heat generation rate (LHGR) limit In@$ been exceeded.
B. The average planar linear heat generation AR&KIGR) limit has_not been exceeded.
C. The LHGR limit has been exceeded.

D. The APLHGR limit has been exceeded.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.13 [3.1/3.6]
QID: B1795

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

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

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

D. The LHGR limit has not been exceeded.

ANSWER: C.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.14 [2.2/2.7]
QID: B393

At high core exposures, the maximum average plamzar heat generation rate (MAPLHGR) limit
decreases with increasing core exposure. Whheisegtason for this decrease?

A. Cracking of fuel pellets at higher core exposysermits additional volume for fission product
gases.

B. The zirconium-steam chemical reaction in clagdiequires higher temperatures at higher core
exposures.

C. Fission product decay heat level decreaseghehicore exposures.

D. Fission product gases lower the overall heaisfiex coefficient of the fuel rod fill gas.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.15 [2.6/3.1]
QID: B792

During a loss of coolant accident, which one offtii®wing modes of heat transfer provides the most
core cooling when fuel rods are not in contact i coolant?

A. Radiation
B. Emission
C. Convection
D. Conduction

ANSWER: A.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B394 (P383)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial core parameters:
Reactor power = 100 percent

Tcoolant 500°F
3,000°F

Tfuel centerline

What would the fuel centerline temperature beeftibtal fuel-to-coolant thermal conductivity
doubled? (Assume reactor power angbdntare constant.)

A. 1,000°F
B. 1,250°F
C. 1,500°F
D. 1,750°F

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B495 (P495)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial core parameters:
Reactor power = 100 percent

500°F
2,500°F

Tcoolant

Tfuel centerline

What would the fuel centerline temperature beeftibtal fuel-to-coolant thermal conductivity
doubled? (Assume reactor power angbdntare constant.)

A. 1,250°F
B. 1,300°F
C. 1,400°F
D. 1,500°F

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B1395 (P1894)

Which one of the following describes the fuel-temlamt thermal conductivity for a fuel rod at theden
of a fuel cycle (EOC) when compared to the begigmhthe same fuel cycle (BOC)?

A.

B.

C.

D.

Smaller at EOC, due to fuel pellet densification
Smaller at EOC, due to contamination of fill geh fission product gases.
Larger at EOC, due to reduction in gap betweerfuel pellets and cladding.

Larger at EOC, due to a greater temperaturerdifice between the fuel pellets and coolant.

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B1594 (P1594)

Refer to the drawing of a fuel rod and coolant ficvannel at (see figure below).
Given the following initial core parameters:
Reactor power = 100 percent

500°F
2,700°F

Tcoolant

Tfuel centerline

What would the fuel centerline temperature beeftibtal fuel-to-coolant thermal conductivity
doubled? (Assume reactor power angbdntare constant.)

A. 1,100°F
B. 1,350°F
C. 1,600°F
D. 1,850°F

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B1697 (P3395)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial core parameters:
Reactor power = 50 percent

Tcoolant 550°F
2,750°F

Tfuel centerline

What will the fuel centerline temperature be if tb&al fuel-to-coolant thermal conductivity doulites
(Assume reactor power andodiantare constant.)

A. 1,100°F
B. 1,375°F
C. 1,525°F
D. 1,650°F

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B1995 (P1994)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial core parameters:
Reactor power = 80 percent

Tcoolant 540°F
2,540°F

Tfuel centerline

What would the fuel centerline temperature beeftibtal fuel-to-coolant thermal conductivity
doubled? (Assume reactor power angbdntare constant.)

A. 1,270°F
B. 1,370°F
C. 1,440°F
D. 1,540°F

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B2192 (P2195)

Which one of the following describes the fuel-telamt thermal conductivity for a fuel rod at the
beginning of a fuel cycle (BOC) compared to the ehd fuel cycle (EOC)?

A.

B.

C.

D.

Larger at BOC, due to a higher fuel pellet dgnsi
Larger at BOC, due to lower contamination ofl fioel fill gas with fission product gases.
Smaller at BOC, due to a larger gap betweeffutslgoellets and cladding.

Smaller at BOC, due to a smaller corrosion fimthe surface of the fuel rods.

ANSWER: C.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B2394 (P2395)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
The reactor is shut down with the following paraenetalues:

Tcoolant = 320°F
Thuel centerline= 780°F

What would the fuel centerline temperature beéftibial fuel-to-coolant thermal conductivity
doubled? (Assume core decay heat level agskdiare constant.)

A. 550°F
B. 500°F
C. 450°F
D. 400°F

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B2696 (P2296)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial core parameters:
Reactor power = 60 percent

Tcoolant 560°F
2,500°F

Tfuel centerline

What would the fuel centerline temperature beeftibtal fuel-to-coolant thermal conductivity
doubled? (Assume reactor power angbdntare constant.)

A. 1,080°F
B. 1,250°F
C. 1,530°F
D. 1,810°F

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B2794

Given the following initial core parameters foregment of a fuel rod:
Power density = 2 kW/ft
Tecoolant = 540°F
Thuel centerine = 1,200°F
Reactor power is increased such that the followomg parameters now exist for the fuel rod segment:
Power density = 3 kW/ft

Tcoolant = 540°F

Ttuel centerline = ?

Assuming void fraction surrounding the fuel rodreegt does not change, what will be the new stable
Thuel centerlin?

A. 1,380°F
B. 1,530°F
C. 1,670°F
D. 1,820°F

ANSWER: B.

-31- Core Thermal Limits



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B2896

Given the following initial core parameters foregment of a fuel rod:
Power density = 2 kW/ft
Tecoolant = 540°F
Thuel centerine = 1,800°F
Reactor power is increased such that the followomg parameters now exist for the fuel rod segment:
Power density = 4 kW/ft

Tcoolant = 540°F

Ttuel centerline = ?

Assuming void fraction surrounding the fuel rodreegt does not change, what will be the new stable
Thuel centerlin?

A. 2,520°F
B. 2,780°F
C. 3,060°F
D. 3,600°F

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B3193 (P3195)

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
The reactor is shut down at the beginning of adyele with the following average parameter values:

Tcoolant =440°F
Ttuel centerline = 780°F

What will the fuel centerline temperature be atehd of the fuel cycle with the same coolant
temperature and reactor decay heat condition ifdtal fuel-to-coolant thermal conductivity
doubles?

A. 610°F

B. 580°F

C. 550°F

D. 520°F

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.16 [2.4/2.8]
QID: B3893

Refer to the drawing of a fuel rod and coolant fichhannel (see figure below).
Given the following initial stable core parameters:
Reactor power = 50 percent

550°F
1,250°F

Tcoolant

Tfuel centerline

Assume the total heat transfer coefficient and&aetor coolant temperature do not change. What
will the stable fuel centerline temperature besdator power is increased to 75 percent?

A. 1,425°F
B. 1,600°F
C. 1,750°F
D. 1,875°F

ANSWER: B.
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TOPIC: 293009
KNOWLEDGE: K1.17 [3.3/3.7]
QID: B145

The fuel bundle power that will cause the onsdtanisition boiling somewhere in the fuel bundle is
the...

A. technical specification limit.
B. critical power.
C. maximum fraction of limiting power density.

D. maximum power density.

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.17 [3.3/3.7]
QID: B1997

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

B. An inadvertent reactor scram from 100 percemtgyo

C. Operating with a fuel bundle power greater ttencritical power.

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

ANSWER: C.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.18 [3.2/3.7]
QID: B298

Which one of the following is a mathematical exgres for the critical power ratio?
A. Critical power/Actual bundle power

B. Actual bundle power/Critical power

C. Average bundle power/Critical power

D. Critical power/Average bundle power

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.19 [2.8/3.6]
QID: B597

Which one of the following adverse conditions isiged primarily by maintaining the minimum
critical power ratio within specified limits?

A. Excessive plastic strain on the fuel cladding
B. Excessive cladding creep

C. Excessive decay heat in the fuel

D. Excessive fuel cladding temperatures

ANSWER: D.
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February 2016
TOPIC: 293009
KNOWLEDGE: K1.19 [2.8/3.6]
QID: B694

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

A. prevent fuel cladding failure during analyzedident conditions.

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

C. limit peak cladding temperatures to less th&0@F during analyzed accident conditions.

D. prevent melting at the fuel pellet centerlineidg expected operating transients.

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.19 [2.8/3.6]
QID: B798

Which thermal limit is maintained to ensure theecdoes not experience transition boiling?
A. Minimum critical power ratio

B. Maximum average planar linear heat generatitio (IAPLHGR)

C. Maximum fraction of limiting power density

D. APLHGR-to-MAPLHGR ratio

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.19 [2.8/3.6]
QID: B2796

February 2016

If a reactor is operating with the minimum critigdwer ratio (MCPR) at its transient limit (or Sgfe

limit), which one of the 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: 293009
KNOWLEDGE: K1.20 [3.1/3.6]
QID: B1196

Bundle critical power ratio must be maintained
rapid increase in the temperature of the

A. greater than; fuel pellets
B. less than; fuel pellets

C. greater than; fuel cladding
D. less than; fuel cladding

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.23 [2.8/3.2]
QID: B96

Which one of the following parameter changes willially increase the critical power of a fuel
bundle?

A. The subcooling of the coolant entering the bardicreases.
B. The local peaking factor increases.
C. The coolant flow rate through the bundle incesas

D. The axial power peak shifts from the bottomhe top of the bundle.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.23 [2.8/3.2]
QID: B2498

A nuclear power plant is operating at 90 percemtgganear the end of a fuel cycle when reactor
recirculation flow rate suddenly decreases by 10ge. Assuming the reactor does not scram
immediately, critical power will initially ; and reactor power will initially

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: D.
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KNOWLEDGE: K1.24 [2.7/3.2]
QID: B995

During normal power operations, a reactor pressuarease causes critical power to
because the latent heat of vaporization for thetogaoolant

A. increase; decreases
B. decrease; decreases
C. increase; increases

D. decrease; increases

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.24 [2.7/3.2]
QID: B1297

A nuclear power plant is operating at 100 percead Wwhen a turbine trip occurs with no steam bypass
valve actuation. Assuming the reactor does nasémmediately, critical power ratio will
initially...

A. increase, due to an increased latent heat afnzadion.
B. decrease, due to a decreased latent heat ofixajan.
C. increase, due to an increased reactor power.
D. decrease, due to a decreased reactor power.

ANSWER: B.
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KNOWLEDGE: K1.24 [2.7/3.2]
QID: B2398

A nuclear power plant is operating at 90 percemtgramear the end of a fuel cycle when a turbine

control system malfunction opens the turbine cdniatves an additional 5 percent. Assuming the

reactor does not scram immediately, the criticavgroratio will initially due to a(n)
latent heat of vaporization for the t@amoolant.

A. increase; increased

B. increase; decreased

C. decrease; increased

D. decrease; decreased

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.24 [2.7/3.2]
QID: B2998

A nuclear power plant is operating at 90 percemigranear the end of a fuel cycle when a signalrerro
causes the turbine control system to throttledhgne control valves 5 percent in the closed dioec
Assuming the turbine control valves stabilize ieittnew position and the reactor does not scraen, th
critical power ratio will initially...

A. increase, because reactor power initially insesa

B. decrease, because reactor power initially dseea

C. increase, because the reactor coolant latehbhgaporization initially increases.

D. decrease, because the reactor coolant latenbheaporization initially decreases.

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.24 [2.7/3.2]
QID: B4749

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

A. increase, because reactor power initially insesa

B. decrease, because reactor power initially dseea

C. increase, because the reactor coolant latehbhgaporization initially increases.

D. decrease, because the reactor coolant latenbheaporization initially decreases.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.26 [2.6/3.1]
QID: B897

For a reactor operating at 100 percent power, whiehof the following combinations of axial power
distribution and recirculation system flow ratelwdsult in the smallest critical power ratio igigen
fuel bundle? (Assume the maximum linear heat gdiwar rate in the fuel bundle is the same for all
cases.)

Axial Power Recirculation
Distribution System Flow Rate
A. Top-peaked Low
B. Top-peaked High
C. Bottom-peaked Low
D. Bottom-peaked High
ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.26 [2.6/3.1]
QID: B1396

If the axial power distribution in a fuel bundlefshifrom bottom-peaked to top-peaked, the critical
power will...

A. decrease to a new lower value.
B. decrease temporarily, then return to its iniialue.
C. increase to a new higher value.

D. increase temporarily, then return to its initialue.

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.27 [2.7/3.3]
QID: B795

For what operational condition does the flow bigsiorrection factor (K adjust the minimum critical
power ratio?

A. Operation at less than rated steam flow rate.

B. Operation at greater than rated steam flow rate.
C. Operation at less than rated core flow rate.

D. Operation at greater than rated core flow rate.

ANSWER: C.

-43- Core Thermal Limits



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 293009
KNOWLEDGE: K1.29 [2.4/2.7]
QID: B996

The fuel thermal time constant describes the amotiiine required for...
A. the fuel to change its rate of heat generatipfd percent.

B. the fuel centerline temperature to undergo 68e of its total change resulting from a given
power change.

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

D. reactor power to undergo 63 percent of its tot@nge resulting from a given reactivity insertion

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.29 [2.4/2.7]
QID: B2496

The fuel thermal time constant specifies the amoftititne required for...

A. a fuel bundle to achieve equilibrium temperatislowing a power change.

B. afuel pellet to achieve equilibrium temperatiaidowing a power change.

C. the fuel centerline temperature to undergo rabis total change following a power change.

D. the fuel cladding temperature to undergo mogésabtal change following a power change.

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.30 [2.3/2.7]
QID: B1596

A step increase in reactor power caused a fuetuddce temperature increase from 550°F to 580°F at
steady-state conditions. The fuel thermal timestamt is 6 seconds.

Which one of the following was the approximate fuael surface temperature 6 seconds after the
power change?

A. 571°F
B. 569°F
C. 565°F
D. 561°F

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.30 [2.3/2.7]
QID: B2095

A step increase in reactor power caused a fuetuddce temperature increase from 560°F to 590°F at
steady-state conditions. The fuel thermal timestamt is 6 seconds.

Which one of the following was the approximate fuael surface temperature 6 seconds after the
power change?

A. 579°F
B. 575°F
C. 570°F
D. 567°F

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.30 [2.3/2.7]
QID: B2193

A step increase in reactor power caused a fuetuddce temperature increase from 555°F to 585°F at
steady-state conditions. The fuel thermal timestamt is 6 seconds.

Which one of the following was the approximate fuael surface temperature 6 seconds after the
power change?

A. 574°F
B. 570°F
C. 567°F
D. 563°F

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.30 [2.3/2.7]
QID: B2297

A step increase in reactor power caused a fuetuddce temperature increase from 570°F to 590°F at
steady-state conditions. The fuel thermal timestamt is 6 seconds.

Which one of the following was the approximate fuael surface temperature 6 seconds after the
power change?

A. 574°F
B. 577°F
C. 580°F
D. 583°F

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.31 [3.0/3.4]
QID: B396 (P394)

The pellet-to-cladding gap in fuel rod constructismlesigned to...
A. decrease fuel pellet densification and elongatio

B. reduce fission product gas pressure buildup.

C. increase heat transfer rate.

D. reduce internal cladding strain.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.32 [2.9/3.3]
QID: B99

Which one of the following describes why the thi@dipower for pellet-clad interaction changes as
fuel burnup increases?

A. The fuel pellet thermal conductivity is reducggnificantly by irradiation.
B. Zirconium hydriding increases significantly &g toxide layer builds up on the cladding.
C. The buildup of certain fission product gasessealchemical embrittiement of the cladding.

D. Fuel pellet densification causes the middlehefpiellet to expand outward against the cladding as
the pellet length shrinks.

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.32 [2.9/3.3]
QID: B497

The presence of embrittling isotopes is one ofrtiteating factors of pellet-cladding interaction.
Which one of the following describes the primaryme of the embrittling isotopes?

A. Created during fission of the reactor fuel.
B. Introduced during the fuel manufacturing process
C. Migrates from the reactor coolant through treglding.

D. Produced as corrosion products inside the fackl r

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.32 [2.9/3.3]
QID: B2195

Which one of the following operations is most likéb cause significant pellet-cladding interaction?
A. Increasing reactor power from 20 percent to &fent near the beginning of a fuel cycle.

B. Increasing reactor power from 20 percent to &@@nt near the end of a fuel cycle.

C. Increasing reactor power from 70 percent tod@@ent near the beginning of a fuel cycle.

D. Increasing reactor power from 70 percent to g@@ent near the end of a fuel cycle.

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.33 [2.4/2.8]
QID: B796

Which one of the following is the primary purpogele gap between the fuel pellets and the cladding
A. Prevent contact between the fuel pellets andldeding.

B. Increase heat transfer from the fuel pellethéocladding.

C. Accommodate different expansion rates betweerfiudl pellets and the cladding.

D. Reduce diffusion of fission product gases thiotige cladding into the reactor coolant.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.33 [2.4/2.8]
QID: B1696

What is the primary purpose of the gap betweerebdellet and the surrounding cladding?
A. To allow insertion of fuel pellets into the fuelds.

B. To provide a collection volume for fission pratigases.

C. To maintain the design fuel thermal conductivitsgoughout the fuel cycle.

D. To accommodate different expansion rates irfubepellets and the cladding.

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.34 [2.3/2.6]
QID: B797

Which one of the following causes a reduction il $ize of the gap between the fuel pellets and the
fuel cladding over core life.

A. Contraction of the fuel rod, due to zirconiunmdnging.
B. Expansion of the fuel pellets, due to fissioadarct buildup.
C. Contraction of the fuel rod, due to fuel roceimial vacuum.

D. Expansion of the fuel pellets, due to densifarat

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.34 [2.3/2.6]
QID: B6449 (P6449)

Consider a new fuel rod operating at a constantepdevel for several weeks. During this period,
fuel pellet densification in the fuel rod causeslileat transfer rate from the fuel pellets to tadaing
to ; this change causes the averageefuekerature in the fuel rod to

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.34 [2.3/2.6]
QID: B7630

If fuel pellet densification occurs in a fuel rocbducing a constant power output, the averagerinea
heat generation rate in the fuel rod will because pellet densification causes fuel pebhets
A. decrease; swell

B. decrease; shrink

C. increase; swell

D. increase; shrink

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.35 [2.2/2.6]
QID: B397

Studies of nuclear fuel rod damage revealed thatesgential criteria for pellet-cladding interantio
fuel damage are cladding stress and an embrittiitegaction between two chemical agents and the
zircaloy cladding.

What are the two chemical agents?

A. lodine and cadmium

B. Cadmium and bromine

C. Bromine and ruthenium

D. Ruthenium and iodine

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.40 [2.8/3.3]
QID: B696

Gross cladding failure is avoided during a desigsidloss of coolant accident by operation belaw th
limit for...

A. total peaking factor.
B. linear heat generation rate.
C. operating critical power ratio.

D. average planar linear heat generation rate.

ANSWER: D.

TOPIC: 293009
KNOWLEDGE: K1.40 [2.8/3.3]
QID: B1497

Gross fuel cladding failure during a design basss lof coolant accident is prevented by adhering to
the...

A. linear heat generation rate limit.

B. maximum average planar linear heat generatilirait.

C. minimum critical power ratio limit.

D. preconditioning interim operating managemenonemendations.

ANSWER: B.
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TOPIC: 293009
KNOWLEDGE: K1.41 [2.8/3.3]
QID: B697

During a rapid increase in core flow rate in a teaoperating at 100 percent power, the most Iimgiti
thermal limit is the...

A. total peaking factor.
B. critical power ratio.
C. average planar linear heat generation rate.

D. linear heat generation rate.

ANSWER: B.

TOPIC: 293009
KNOWLEDGE: K1.41 [2.8/3.3]
QID: B1098

A nuclear power plant is operating at 60 perceatt@ power. Which one of the following will
result in the highest critical power ratio? (Assuneutron flux distribution does not change.)

A. A 25 percent power increase using only recircotaflow.
B. A 25 percent power increase using only contrdbt
C. A 25 percent power decrease using only reciticuidlow.
D. A 25 percent power decrease using only contrdér

ANSWER: D.
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TOPIC: 293009
KNOWLEDGE: K1.41 [2.8/3.3]
QID: B1598
A nuclear power plant is operating at 60 perceatt@ power. Which one of the following will

result in the lowest critical power ratio? (Assuoaee neutron flux distribution does not change.)

A

B.

C

D

. A 25 percent power increase using only contoolst.
A 25 percent power decrease using only contradér
. A 25 percent power increase using only recitcaaflow.

. A 25 percent power decrease using only recitmriglow.

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.42 [2.8/3.3]

Q

In
fo

A.

B.

C.

D.

ID: B498

a reactor operating at 100 percent power, regeassure suddenly increases. Which one of the
llowing is the most limiting thermal limit for #se conditions?

Linear heat generation rate
Average planar linear heat generation rate
Critical power ratio

Preconditioning interim operating managemenbmatiendations

ANSWER: C.
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TOPIC: 293009
KNOWLEDGE: K1.43 [2.9/3.4]
QID: B698

If cold water is suddenly injected into the reactessel while operating at 50 percent power, @litic
power will initially ; and bundle poweitlwnitially

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

D. decrease; decrease

ANSWER: A.

TOPIC: 293009
KNOWLEDGE: K1.43 [2.9/3.4]
QID: B1298

If reactor feedwater temperature suddenly decrdas@8°F during operation at 75 percent power,
critical power will initially ; and buredpower will initially

A. increase; increase

B. decrease; increase
C. increase; decrease
D. decrease; decrease

ANSWER: A.
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TOPIC: 293009
KNOWLEDGE: K1.43 [2.9/3.4]
QID: B1498

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

B. linear heat generation rate.

C. critical power ratio.

D. core thermal power.

ANSWER: C.

TOPIC: 293009
KNOWLEDGE: K1.43 [2.9/3.4]
QID: B2298

If reactor feedwater temperature suddenly increbgd9°F during operation at 75 percent power,
critical power will initially ; and buredpower will initially

A. increase; increase

B. increase; decrease
C. decrease; increase
D. decrease; decrease

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.01 [2.4/2.8]
QID: B499 (P497)

Which one of the following comparisons will result in a higher probability for brittle fracture of the
reactor vessel?

A. A high gamma flux in the reactor rather than a high neutron flux.
B. A high oxygen content in the reactor coolant rather than a low oxygen content.
C. A high material strength in the reactor vessel rather than a high material ductility.

D. A rapid 100°F reactor cooldown at a high temperature rather than at a low temperature.

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.01 [2.4/2.8]
QID: B2499 (P2496)

Brittle fracture of a low-carbon steel is more likely to occur when the temperature of the steel is
the nil-ductility transition temperature; and will normally occur when the applied stress is
the stéglyield strength (or yield stress) at room tempeeatu

A. less than; less than

B. less than; greater than

C. greater than; less than

D. greater than; greater than

ANSWER: A.
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TOPIC: 293010
KNOWLEDGE: K1.02 [2.2/2.7]
QID: B1299 (P1896)
Brittle fracture of the reactor vessel (RV) is mligtly to occur during a reactor when
RV temperature is the nil-ductility s@ion temperature.

A. cooldown; above
B. heatup; above
C. cooldown; below

D. heatup; below

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.02 [2.2/2.7]
QID: B1500 (P697)

The nil-ductility transition temperature is the {@enature above which...
A. alarge compressive stress can result in bffitileture.

B. a metal exhibits more ductile tendencies.

C. the probability of brittle fracture increases.

D. no appreciable deformation occurs prior to falu

ANSWER: B.
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TOPIC: 293010
KNOWLEDGE: K1.02 [2.2/2.7]
QID: B2099 (P2096)

Which one of the following will normally preventitite fracture failure of a reactor vessel?
A. Manufacturing the reactor vessel from low carlsteel.

B. Maintaining reactor vessel pressure below thgimam design limit.

C. Operating above the nil-ductility transition feenature.

D. Maintaining the number of reactor vessel heatgtown cycles within limits.

ANSWER: C.

TOPIC: 293010

KNOWLEDGE: K1.02 [2.2/2.7]

QID: B2199 (P2295)

Brittle fracture of the reactor vessel (RV) is lelgdeely to occur during a reactor when
RV temperature is the nil-ductility s#ion temperature.

A. cooldown; above
B. heatup; above
C. cooldown; below
D. heatup; below

ANSWER: B.
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TOPIC: 293010
KNOWLEDGE: K1.02 [2.2/2.7]
QID: B2299 (P996)

The nil-ductility transition temperature is thatgerature...

A. below which vessel failure is imminent.

B. above which vessel failure is imminent.

C. below which the probability of brittle fractusegnificantly increases.

D. above which the probability of brittle fractusignificantly increases.

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.02 [2.2/2.7]
QID: B2699 (P597)

The nil-ductility transition temperature of the c&& vessel (RV) is the temperature...

A. above which the RV metal will elastically defoam RV pressure decreases.

B. above which the RV metal loses its ability tastically deform as RV pressure increases.
C. below which the RV metal will elastically deforms RV pressure decreases.

D. below which the RV metal loses its ability tagtically deform as RV pressure increases.

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B100 (P96)

The likelihood of brittle fracture failure of theactor vessel is reduced by...
A. reducing gamma flux exposure.

B. reducing vessel temperature.

C. reducing vessel pressure.

D. increasing vessel age.

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B300 (P1897)

Which one of the following will apply a compressisteess to the outside wall of the reactor vessel?
A. Neutron embrittlement of the reactor vessel.

B. Increasing reactor pressure.

C. Performing a reactor cooldown.

D. Performing a reactor heatup.

ANSWER: C.
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TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B398 (P397)

The conditions for brittle fracture of the reactessel are most closely approached at...
A. 400°F, 10 psig.

B. 400°F, 400 psig.

C. 120°F, 10 psig.

D. 120°F, 400 psig.

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B399 (P399)

The total stress on the reactor vessel inner wateater during cooldown than heatup because...
A. thermal stress during heatup totally offsetspuee stress at the inner wall.
B. both pressure stress and thermal stress argetahghe inner wall during cooldown.

C. the tensile thermal stress at the inner wajleater in magnitude than the compressive pressure
stress at the same location during cooldown.

D. thermal stress during both cooldown and heauerisile at the inner wall, but the thermal stress
during cooldown is greater in magnitude.

ANSWER: B.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B400 (P398)

The likelihood of reactor vessel brittle fractusediecreased by minimizing...
A. the oxygen content in the reactor coolant.

B. operation at high reactor coolant temperatures.

C. the time taken to cool down the reactor.

D. the amount of copper contained in the metal disethe reactor vessel.

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B899 (P97)

The pressure stress on a reactor vessel wall is...

A. tensile across the entire wall.

B. compressive across the entire wall.

C. tensile on the inner wall, compressive on thieowall.
D. compressive on the inner wall, tensile on thieowall.

ANSWER: A.
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TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B1899 (P1597)

Which one of the following comparisons increasesgtobability for brittle fracture of a reactor
vessel wall?

A. Using a vessel fabricated from stainless stalar than carbon steel.
B. Subjecting the vessel wall to a compressivesstrather than a tensile stress.
C. A high reactor coolant temperature rather theowareactor coolant temperature.

D. Performing a 100°F/hr cooldown of the reactéheathan a 100°F/hr heatup.

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B2300

A reactor plant heatup is in progress. The thestraks applied to the reactor vessel wall is...
A. tensile across the entire wall.

B. tensile at the inner wall and compressive abtter wall.

C. compressive across the entire wall.

D. compressive at the inner wall and tensile aotliter wall.

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B2399 (P2397)

Reactor pressure-temperature limit curves are ééfby using a conservative value for the reactor
vessel nil-ductility transition temperature (NDTT).

Early in core life, the conservative value of NDiET than actual NDTT; the actual NDTT
is verified periodically over core life by

A. higher; removing and testing irradiated specismehreactor vessel material
B. higher; in-service inspection and analysis efdactor vessel wall
C. lower; removing and testing irradiated specim&irgactor vessel material

D. lower; in-service inspection and analysis of ib&ctor vessel wall

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B2500 (P2497)

Which one of the following comparisons will resimta higher probability for brittle fracture of a
reactor vessel?

A. A feedwater pH of 8.5 rather than 9.0

B. A high oxygen content in the feedwater rathanth low oxygen content.
C. A 50°F/hr reactor cooldown rather than a 100°R&atup.

D. A high gamma flux in the reactor rather tharighimeutron flux.

ANSWER: C.
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TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B2700 (P1696)

Which one of the following comparisons increasesgtobability of brittle fracture for a reactor
vessel wall?

A. Performing a 50°F/hr cooldown at 1,600 psiaeatihhan a 50°F/hr cooldown at 1,200 psia.
B. A compressive stress across the vessel wakrdtian a tensile stress.
C. A high reactor coolant temperature rather thlowareactor coolant temperature.

D. Changing the reactor vessel manufacturing ptescrease toughness while maintaining the
same yield strength.

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.04 [2.9/3.2]
QID: B2999

Which one of the following operating limitationsdssigned to prevent brittle fracture of the reacto
vessel?

A. Maximum setpoint for the main steam safety valve
B. Maximum chloride concentration in the reactoolent.
C. Maximum reactor pressure versus vessel temperdtuing heatup.

D. Maximum differential temperature between thesetsteam dome and the bottom head.

ANSWER: C.
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KNOWLEDGE: K1.04 [2.9/3.2]
QID: B3700 (P3698)

A reactor is shutdown with the shutdown coolingtsgsmaintaining reactor coolant temperature at
240°F immediately following an uncontrolled rapmbtdown from 500°F. If reactor coolant
temperature is held constant at 240°F, which ortkeeofollowing describes the change in tensilesstre
on the inner wall of the reactor vessel (RV) over hext few hours?

A. Decreases, because the temperature gradierssatm® RV wall will decrease.
B. Increases, because the temperature gradiergsaitre RV wall will decrease.

C. Decreases, because the inner RV wall tempenaitirapproach the nil-ductility transition
temperature.

D. Increases, because the inner RV wall temperatilrapproach the nil-ductility transition
temperature.

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B299 (P1997)

Which one of the following describes the effectast neutron irradiation on a reactor vessel?
A. Increased fatigue crack growth rate

B. Increased plastic deformation prior to failure

C. Increased ductility

D. Increased nil-ductility transition temperature

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B500 (P499)

Which one of the following types of radiation msgjnificantly reduces the ductility of a reactor
vessel?

A. Beta
B. Thermal neutrons
C. Gamma

D. Fast neutrons

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B599 (P298)

Prolonged exposure of a reactor vessel to a fagtareflux will cause the nil-ductility transition
temperature to...

A. decrease, due to the propagation of existingdla
B. increase, due to the propagation of existingdla
C. decrease, due to changes in the material prep@ftthe vessel wall.
D. increase, due to changes in the material preseot the vessel wall.

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B1100 (P1100)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles with an average capacityfadf 50 percent. Reactor B has experienced 30
heatup/cooldown cycles with an average capacityfaif 60 percent.

Which reactor will have the lower reactor vessébuictility transition temperature, and why?

A. Reactor A, due to the lower average capacitjofac
B. Reactor A, due to the greater number of heatupdown cycles.
C. Reactor B, due to the higher average capadaitpifa

D. Reactor B, due to the fewer number of heatupdmyen cycles.

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B1200 (P1898)

Which one of the following is the major contributorembrittiement of a reactor vessel?
A. High-energy fission fragments

B. High operating temperature

C. High-energy gamma radiation

D. High-energy neutron radiation

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B1800 (P1699)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles with an average capacityfadf 60 percent. Reactor B has experienced 40
heatup/cooldown cycles with an average capacityfaif 50 percent.

Which reactor will have the lower reactor vessébuictility transition temperature, and why?
A. Reactor A, due to the higher average capaciiofa

B. Reactor A, due to the fewer number of heatupémen cycles.

C. Reactor B, due to the lower average capacitypfac

D. Reactor B, due to the greater number of heab@bdown cycles.

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B1900 (P899)

After several years of operation, the maximum adible stress to the reactor vessel is more limiyed b
the inner wall than the outer wall because...

A. the inner wall has a smaller surface area tharouter wall.

B. the inner wall experiences more tensile strieas the outer wall.

C. the inner wall operates at a higher temperdhae the outer wall.

D. the inner wall experiences more neutron-indue@dbrittlement than the outer wall.

ANSWER: D.
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KNOWLEDGE: K1.05 [2.5/2.8]
QID: B1999 (P998)
Prolonged exposure to will cause thduwtility transition temperature of the reactor
vessel to

A. neutron radiation; increase
B. neutron radiation; decrease
C. normal operating pressure; increase

D. normal operating pressure; decrease

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B2100 (P2098)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles and has an average capacitr of 60 percent. Reactor B has experienced
40 heatup/cooldown cycles and has an average taeacior of 50 percent.

Which reactor will have the higher reactor vesdgletinctility transition temperature, and why?

A. Reactor A, due to the fewer number of heatugfmen cycles.

B. Reactor A, due to the higher average capacitipfa

C. Reactor B, due to the greater number of heatopdown cycles.

D. Reactor B, due to the lower average capacitipfac

ANSWER: B.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B2600 (P2599)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 60 percent and has been oper&tinl5 years. Reactor B has an average lifetime
capacity factor of 75 percent and has been opegr&dml?2 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h

A. Reactor A, due to the lower average lifetimeamagy factor.

B. Reactor B, due to the higher average lifetinfgacty factor.

C. Both reactors will have approximately the sanheluctility transition temperature because each
reactor has produced approximately the same nuaibissions.

D. Both reactors will have approximately the sant@luctility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#gicant.

ANSWER: C.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B2800 (P2799)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles and has an average capacitr of 60 percent. Reactor B has experienced
20 heatup/cooldown cycles and has an average tafactior of 80 percent.

Which reactor will have the higher reactor vesdgletlnctility transition temperature, and why?

A. Reactor A, due to the lower average capacitjofac

B. Reactor A, due to the greater number of heatwpdown cycles.

C. Reactor B, due to the higher average capadaitpifa

D. Reactor B, due to the fewer number of heatupdmyn cycles.

ANSWER: C.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B2900 (P2298)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles and has an average capacitr of 50 percent. Reactor B has experienced
30 heatup/cooldown cycles and has an average tafactior of 60 percent.

Which reactor will have the higher reactor vesdgletlnctility transition temperature, and why?

A. Reactor A, due to the greater number of heatgidown cycles.

B. Reactor A, due to the lower average capacitiofac

C. Reactor B, due to the fewer number of heatupdowen cycles.

D. Reactor B, due to the higher average capacityifa

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B3000 (P2698)

Two identical reactors are currently shut downrédueling. Reactor A has achieved an average
lifetime capacity factor of 60 percent while opergtfor 15 years. Reactor B has achieved an
average lifetime capacity factor of 60 percent wioperating for 12 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h
A. Reactor A, because it has produced more tatsidns.

B. Reactor B, because it has produced less tstbfis.

C. Both reactors will have approximately the samheluctility transition temperature because they
have equal average lifetime power capacities.

D. Both reactors will have approximately the sant@uctility transition temperature because the
fission rate in a shutdown reactor is not significa

ANSWER: B.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B3200 (P3197)

A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The testing determined that the nittdity transition (NDT) temperature of the
specimen decreased from 44°F to 42°F since thequgvefueling shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reacteselds more likely to experience brittle fractamv
than after the previous refueling shutdown.

B. The test results are credible and the reactesalds less likely to experience brittle fractnoav
than after the previous refueling shutdown.

C. The test results are questionable because doenspn NDT temperature would not decrease
during the described 18-month period of operation.

D. The test results are questionable because #duensgn NDT temperature would decrease by more
than 2°F during the described 18-month period @raton.

ANSWER: C.

-18- Brittle Fracture and Vessel Thermal Stress



NRC Generic Fundamentals Examination Question BankBWR

February 2016
TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B3300 (P3297)

A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The testing determined that the nittdity transition (NDT) temperature of the
specimen increased from 42°F to 44°F since theiguewefueling shutdown.

Which one of the following conclusions is warrarited

A. The test results are credible and the reactsselds more susceptible to brittle fracture noanth
after the previous refueling shutdown.

B. The test results are credible and the reactssalas less susceptible to brittle fracture noanth
after the previous refueling shutdown.

C. The test results are questionable because #seMIDT temperature would not increase during
the described 18-month period of operation.

D. The test results are questionable because #sMSEDT temperature would increase by
at least 10°F during the described 18-month pesfazperation.

ANSWER: A.

-19- Brittle Fracture and Vessel Thermal Stress



NRC Generic Fundamentals Examination Question BankBWR

February 2016
TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B3600 (P3598)

A reactor is shut down for refueling following 1&nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen is removed from the reactor vessel for
testing. The testing indicates that the nil-ditgtiransition (NDT) temperature of the specimes ha
decreased from 44°F to 32°F since the previousliefy shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reacteselds more likely to experience brittle fractamv
than after the previous refueling shutdown.

B. The test results are credible and the reactesalds less likely to experience brittle fractnoav
than after the previous refueling shutdown.

C. The test results are questionable because thal apecimen NDT temperature would not
decrease during the described 18-month period efation.

D. The test results are questionable because thal apecimen NDT temperature would decrease by
much_less than indicated by the test results.

ANSWER: C.
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KNOWLEDGE: K1.05 [2.5/2.8]
QID: B3900 (P3898)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been oper&inlO years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&aml5 years.

Which reactor will have the higher reactor vesdgletinctility transition temperature, and why?

A. Reactor A, because it has the higher averagenie capacity factor.

B. Reactor B, because it has the lower averagintiéecapacity factor.

C. Reactor A, because it has produced significdefly fissions.

D. Reactor B, because it has produced significantiye fissions.

ANSWER: D.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B4250 (P4250)

A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The tests determined that the niltditctransition (NDT) temperature of the specimen
increased from 42°F to 72°F since the previousalefg shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reactsselas more likely to experience brittle fractamv
than after the previous refueling shutdown.

B. The test results are credible and the reactesalds less likely to experience brittle fractnosv
than after the previous refueling shutdown.

C. The test results are questionable because duenspn NDT temperature would not increase
during the described 18-month period of operation.

D. The test results are questionable because dunsen NDT temperature would increase by less
than indicated during the described 18-month pesiomperation.

ANSWER: D.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B4450 (P4450)

A reactor is shut down for refueling. During theidown, a reactor vessel metal specimen was

removed from the reactor vessel for testing. Tgeesnen was last tested six years ago and then
returned to its original location in the reactossel. During the subsequent six years, the rehetor
completed several 18 month fuel cycles with an agepower level of 85 percent.

The tests determined that the nil-ductility traiosit(NDT) temperature of the specimen has remained
unchanged at 44°F since it was last tested. Wdmehof the following conclusions is warranted?

A. The test results are credible, however, thetoeaessel is more susceptible to brittle fracturey
than six years ago.

B. The test results are credible, however, thetoeaessel is less susceptible to brittle fracturer
than six years ago.

C. The test results are questionable because duenspn NDT temperature should have increased
since it was last tested.

D. The test results are questionable because doenspn NDT temperature should have decreased
since it was last tested.

ANSWER: C.
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TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B4650 (P4650)

Two identical reactors are currently shut downrédueling. Reactor A has achieved an average
lifetime capacity factor of 60 percent while opérgtfor 12 years. Reactor B has achieved an
average lifetime capacity factor of 60 percent wioperating for 15 years.

Which reactor, if any, will have the lower reactassel nil-ductility transition temperature?

A. Reactor A, because it has produced less tatsiloins.

B. Reactor B, because it has produced more tatsibfns.

C. Both reactors will have approximately the samheluctility transition temperature because they
have equal average lifetime power capacities.

D. Both reactors will have approximately the sant@luctility transition temperature because the
fission rate in a shutdown reactor is not significa

ANSWER: A.

TOPIC: 293010
KNOWLEDGE: K1.05 [2.5/2.8]
QID: B5550 (P5550)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been opgr&dm24 years. Reactor B has an average lifetime
capacity factor of 72 percent and has been oper&in30 years.

Which reactor, if any, will have the lower reactassel nil-ductility transition temperature?

A. Reactor A, because it has produced more tatsidns.

B. Reactor B, because it has produced less tstbfis.

C. Both reactors will have approximately the samheluctility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#gicant.

D. Both reactors will have approximately the sant@luactility transition temperature because each
reactor has produced approximately the same nuaibissions.

ANSWER: D.
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KNOWLEDGE: K1.05 [2.5/2.8]
QID: B6350 (P6350)

Which one of the following comparisons yields alt@gprobability for brittle fracture of a reactor
vessel?

A. A high fast neutron flux in the reactor rathlean a high gamma flux.
B. A high material ductility of the reactor vessather than a high material strength.
C. Arapid 100°F reactor heatup at a high tempegatather than at a low temperature.

D. A rapid 100°F reactor cooldown at a high tempewrarather than at a low temperature.

ANSWER: A.
TOPIC: 293010

KNOWLEDGE: K1.05 [2.5/2.8]
QID: B6950 (P6950)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been opegr&dnl6 years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&dml8 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h

A. Reactor A, due to the higher average lifetimpgagaty factor.

B. Reactor B, due to the lower average lifetimeacaty factor.

C. Both reactors will have approximately the samheluctility transition temperature because each
reactor has produced approximately the same nuailfissions.

D. Both reactors will have approximately the sant@luactility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#icant.

ANSWER: C.
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KNOWLEDGE: K1.05 [2.5/2.8]
QID: B7640 (P7640)

Which one of the following comparisons yields a éwyrobability for brittle fracture of a reactor
vessel?

A. A high gamma flux in the reactor rather thanghHast neutron flux.
B. A high material strength of the reactor vesa#ter than a high material ductility.
C. Arapid 100°F reactor heatup at a low tempeeatather than at a high temperature.

D. A rapid 100°F reactor cooldown at a low tempamatather than at a high temperature.

ANSWER: A.
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