NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P73

An atmospheric pressure of 15.0 psia is equivalent to...
A. 30.0 psig.

B. 29.4 psig.

C. 14.7 psig.

D. 0.0 psig.

ANSWER: D.

TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P273

A pressure gauge on a condenser reads 27.0 inches Hg vacuum. What is the absolute pressure
corresponding to this vacuum? (Assume a standard atmospheric pressure of 15.0 psia.)

A. 14.0 psia
B. 13.5 psia
C. 1.5psia
D. 1.0psia

ANSWER: C.

-1- Thermodynamic Units and Properties



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P473

Assuming a standard atmospheric pressure of 18058 inches Hg vacuum is equivalent to...
A. 2.5 psia.

B. 5.0 psia.

C. 10.0 psia.

D. 12.5 psia.

ANSWER: D.

TOPIC: 193001

KNOWLEDGE: K1.01 [2.5/2.7]

QID: P873

If a main steam line pressure gauge reads 900\phay, is the absolute pressure?
A. 870 psia

B. 885 psia

C. 915 psia

D. 930 psia

ANSWER: C.
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TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P1173

Which one of the following is equivalent to 5 psia?
A. 20 psig

B. 10 psig

C. 10 inches of mercury (Hg) vacuum

D. 20 inches of mercury (Hg) vacuum

ANSWER: D.

TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P1273

Which one of the following is arranged from the &st/pressure to the highest pressure?
A. 8 psia, 20 inches Hg absolute, 2 psig
B. 8 psia, 2 psig, 20 inches Hg absolute
C. 20 inches Hg absolute, 2 psig, 8 psia
D. 20 inches Hg absolute, 8 psia, 2 psig

ANSWER: A.
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TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P1573

Which one of the following is arranged from thelegt pressure to the lowest pressure?
A. 2 psig, 20 inches Hg absolute, 8 psia
B. 2 psig, 8 psia, 20 inches Hg absolute
C. 8 psia, 20 inches Hg absolute, 2 psig

D. 8 psia, 2 psig, 20 inches Hg absolute

ANSWER: A.

TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P1773

Which one of the following is approximately equisal to 2 psig?
A. 11 psia
B. 13 psia
C. 15 psia
D. 17 psia

ANSWER: D.
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P2073

Which one of the following is arranged from the &st/pressure to the highest pressure?
A. 2 psig, 12 inches Hg absolute, 8 psia

B. 2 psig, 18 inches Hg absolute, 8 psia

C. 12 psia, 20 inches Hg absolute, 2 psig

D. 12 psia, 30 inches Hg absolute, 2 psig

ANSWER: D.

TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P2173

Which one of the following is the approximate comsky vacuum when condenser pressure is 16
inches Hg absolute?

A. 4 inches Hg vacuum
B. 8inches Hg vacuum
C. 12 inches Hg vacuum
D. 14 inches Hg vacuum

ANSWER: D.
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TOPIC: 193001
KNOWLEDGE: K1.01 [2.5/2.7]
QID: P2273

Which one of the following is arranged from thelegt pressure to the lowest pressure?
A. 2 psig, 12 inches Hg absolute, 8 psia

B. 2 psig, 18 inches Hg absolute, 8 psia

C. 12 psia, 20 inches Hg absolute, 2 psig

D. 12 psia, 30 inches Hg absolute, 2 psig

ANSWER: B.
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TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P374 (B373)

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

The tanks are identical and are being maintaingldeasame 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

ANSWER: B.

REFERENCE LEG
FILL CONNECTION

GAS OR VAPOR

PRESSURE

WATER

! .

DIP D/iP
DETECTOR DETECTOR
NO. 1 NO. 2

REFERENCE LEG
FILL CONNECTION
GAS OR VAPOR
:&:l PRESSURE
/ WATER

rd i

DIP DIP
DETECTOR DETECTOR
NO.3 NO. 4
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TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P573 (B1873)

An enclosed water storage tank is pressurizedmittbgen to prevent air inleakage. Tank presssire i
allowed to vary as water level changes. A difftiedmpressure detector is used to measure the tank
level.

To achieve the most accurate level measurementipwhpressure 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 déatie

ANSWER: D.
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P709 (B710)

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 maintaindd gisia and 70 percent water level (calibration
conditions). They are located in a building tlsaturrently at atmospheric pressure.

If the building ventilation system creates a vacuarthe building, which level detectors will proeid
the lowest level indications?

A. 1and 3
B. 1and 4
C. 2and 3

D. 2and 4

REFERENCE LEG

ANSWER: B. FILL CONNECTION
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PRESSURE
WATER

A .o

D/IP D/P
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TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P1673 (B1174)

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

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

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

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

D. No.2 and 3

ANSWER: D.

REFERENCE LEG
FILL CONNECTION

GAS OR VAPOR
PRESSURE
WATER
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TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P2373 (B2373)

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@dpaig overpressure, 60°F, and the same constant
water level. The tanks are located within a seatgdainment 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 containnmstnicture pressure to decrease to 13 psia, which
detectors will produce the lowest level indicati®ns

A. 1and 3
B. 2and 4

C. 1and 4

D. 2and 3

REFERENCE LEG
FILL CONNECTION

ANSWER: C.
GAS OR VAPOR

PRESSURE

WATER
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D/P D/p
DETECTOR DETECTOR
NO.1 NO. 2
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-11- Thermodynamic Units and Properties



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P2574 (B2573)

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

The tanks are identical and are being maintain@dpaig overpressure, 60°F, and the same constant
water level. The tanks are located within a seatgdainment 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 containnmstnicture pressure to decrease to 13 psia, which
detectors will produce the highest level indicasi®n

A. 1and 2
B. 3and 4

C. 1land 4

D. 2and 3

REFERENCE LEG
FILL CONNECTION

ANSWER: D.
o

.
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P2673 (B73)

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

The manometer is installed across an orifice ierailation 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. 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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TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P2873 (B1073)

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

The tanks are identical with equal water levels 2@0¢ghsia 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 diaphragnith detector(s) will produce a lower level
indication? (Assume that actual tank and referéegevater 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: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P2973 (B673)

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

The manometer is installed across an orifice ierailation 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.

O

P1
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P3173 (B3173)

A water storage tank is vented to atmosphere. tdihleis located at sea level and contains 100,000
gallons of 80°F water. A pressure gauge at thboof 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.
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P3673 (B3673)

Refer to the drawing of a tank with a differenpaéssure (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.

TANK OPEN
TO ATMOSPHERE

7

WATER

=

D/P
DETECTOR
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P3873 (B3873)

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 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: 193001

KNOWLEDGE: K1.03 [2.6/2.6]

QID: P4537 (B4537)

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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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P4837 (B4837)

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@dpatg overpressure, the same constant water, level
and a temperature of 60°F. The tanks are surralbg@tmospheric pressure. All level detectors
have been calibrated and are producing the sarekitalication.

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

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

D. No.2and 3

ANSWER: C. REFERENCE LEG
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February 2016
TOPIC: 193001
KNOWLEDGE: K1.03 [2.6/2.6]
QID: P5837 (B5837)

Refer to the drawing of an open water storage vatika 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 textyve is 70°F.

The D/P level indicator is sensing a differentigdgsure 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.

TANK OPEN
TO ATMOSPHERE

7/

D/P
LEVEL
INDICATOR
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P1774

Two identical pressurizers are connected to the same location on two identical reactor coolant systems
operating at 1,000 psia. Pressurizer A volume contains 50 percent saturated water and 50 percent
saturated steam. Pressurizer B volume contains 50 percent subcooled water (at 300°F) and 50 percer
nitrogen.

Which pressurizer will maintain the higher pressure following a sudden 10 percent liquid outsurge
from each pressurizer, and why?

A. Pressurizer A due to vaporizing of saturated water as pressure begins to decrease.

B. Pressurizer A due to the expansion characteristics of saturated steam being better than the
expansion characteristics of nitrogen.

C. Pressurizer B due to the subcooled water removing a relatively small amount of energy during the
outsurge.

D. Pressurizer B due to the expansion characteristics of nitrogen being better than the expansion
characteristics of saturated steam.

ANSWER: A.



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193003
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P1973

Two identical pressurizers are connected to theedaoation on two identical reactor coolant systems
operating at 1,000 psia. Pressurizer A volumeainat50 percent subcooled water (at 300°F) and 50
percent nitrogen. Pressurizer B volume containpeés@ent saturated water and 50 percent saturated
steam.

Which pressurizer will maintain the higher pressdueng a sudden 10 percent liquid outsurge from
each pressurizer, and why?

A. Pressurizer A due to the subcooled water rengpairelatively small amount of energy during the
outsurge.

B. Pressurizer A due to the expansion charactesisfi nitrogen being better than the expansion
characteristics of saturated steam.

C. Pressurizer B due to vaporizing of saturatectmas pressure begins to decrease.

D. Pressurizer B due to the expansion characksisfisaturated steam being better than the
expansion characteristics of nitrogen.

ANSWER: C.

TOPIC: 193003
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P3874

A reactor is operating normally at 100 percent powReactor coolant enters the reactor vessel at a
temperature of 556°F and a total flow rate of 320,§pm. The reactor coolant leaves the reactor
vessel at 612°F.

What is the approximate flow rate of the reactaslaot leaving the reactor vessel?

A. 320,000 gpm

B. 330,000 to 339,000 gpm

C. 340,000 to 349,000 gpm

D. 350,000 to 359,000 gpm

ANSWER: D.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P674 (B1074)

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.

TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P774

A pressurizer is operating in a saturated condéb®36°F. If a sudden 10 percent liquid outsurge
occurs, pressurizer pressure will ; aagspirizer temperature will

A. remain the same; decrease

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

D. decrease; remain the same

ANSWER: C.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P874 (B875)
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: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1075

A nuclear power plant is shut down with the preiggurin a saturated condition as follows:
Pressurizer liquid temperature = 588°F
Pressurizer vapor temperature = 588°F
Pressurizer pressure = 1,410 psia
If the pressurizer is vented until pressure eqli#Zl60 psia, pressurizer liquid temperature will...
A. increase due to condensation of vapor.
B. increase due to evaporation of liquid.
C. decrease due to condensation of vapor.

D. decrease due to evaporation of liquid.

ANSWER: D.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1174

Which one of the following describes the tempematfra saturated liquid?
A. Below the boiling point.

B. At the boiling point.

C. Above the boiling point.

D. Unrelated to the boiling point.

ANSWER: B.

TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1374 (B1874)

A steam-water mixture is initially saturated witkqaality of 95 percent when a small amount of eat
added to the mixture. If the mixture remains satea 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.
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TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1474 (B1974)

February 2016

An open container holds 1.0 Ibm of saturated watetandard 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.

TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1574 (B1574)

Consider a steam-water mixture with a quality opégcent.

added to the mixture, the temperature of the mextuitl
will . (Assume the mixture remains sdad.)

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.

If pressure remains constant and heat is
; and the quality of the mixture



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1575

A nuclear power plant is shut down with the preiggurin a saturated condition as follows:
Pressurizer liquid temperature = 588°F
Pressurizer vapor temperature = 588°F
Pressurizer pressure = 1,410 psia
Pressurizer spray is initiated to lower pressunmessure to 1,350 psia. When pressurizer pressure
stabilizes at 1,350 psia, liquid temperature wall b ; and vapor temperature will be
A. the same; the same
B. the same; lower

C. lower; the same

D. lower; lower

ANSWER: D.

TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1974 (B3574)

A steam-water mixture is initially saturated witkqaality of 50 percent when a small amount of eat

added. If pressure remains constant and the mneixeumains 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.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P1976 (B2874)

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: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P2174

Consider a pressurizer containing a saturated steater mixture at 636°F with a quality of 15
percent. If an outsurge removes 10 percent didbel volume from the pressurizer, the temperature
of the remaining mixture will , and thality of the remaining mixture will

(Assume the mixture remains saturated.)

A. decrease; decrease

B. decrease; increase

C. remain the same; decrease

D. remain the same; increase

ANSWER: B.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P2374 (B2375)

Which one of the following describes the effectehoving 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.

TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P2474

A nuclear power plant is shut down with the pregsurin a saturated condition as follows:
Pressurizer liquid temperature = 588°F
Pressurizer vapor temperature = 588°F
Pressurizer pressure = 1,410 psia
Pressurizer heaters are energized to raise presspressure to 1,450 psia. When pressurizer
pressure stabilizes at 1,450 psia, liquid tempezatull be and vapor temperature will be
A. the same; the same
B. the same; higher
C. higher; the same

D. higher; higher

ANSWER: D.
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February 2016
TOPIC: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P2874 (B3374)

An open container holds 1.0 Ibm of saturated waitstandard 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: 193003
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P2974 (B2975)

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.

-10- Steam
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TOPIC: 193003
KNOWLEDGE: K1.12 [2.8/2.3]
QID: P3375 (B3378)

Given the following:

* A saturated steam-water mixture with an inlet qyaif 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.

TOPIC: 193003
KNOWLEDGE: K1.12 [2.8/2.3]
QID: P3774 (B3778)

Given the following:
e A saturated steam-water mixture with an inlet gyaif 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. 30 Ibm
D. 40 Ibm

ANSWER: C.
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TOPIC: 193003
KNOWLEDGE: K1.14 [2.4/2.5]
QID: P574

Any vapor having a temperature above saturatiompézature is a...
A. saturated vapor.

B. superheated vapor.

C. dry saturated vapor.

D. wet saturated vapor.

ANSWER: B.

TOPIC: 193003
KNOWLEDGE: K1.14 [2.4/2.5]
QID: P1674

A reactor trip occurred 10 minutes ago due to a &d€oolant accident. Emergency coolant injection
is in progress and pressurizer level is increasi@yrrent pressurizer conditions are as follows:

Pressurizer liquid temperature = 568°F
Pressurizer vapor temperature = 596°F

Pressurizer pressure = 1,410 psia
Pressurizer level = 60 percent
Given these conditions, the pressurizer liquid is ; and the pressurizer vapor is

A. saturated; saturated
B. saturated; superheated
C. subcooled; saturated
D. subcooled; superheated

ANSWER: D.
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P2074 (B2074)
Consider a saturated steam-water mixture at 50@tranquality 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 . (Assaithe mixture remains saturated.)

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

D. remain the same; increase

ANSWER: B.

TOPIC: 193003
KNOWLEDGE: K1.14 [2.4/2.5]
QID: P7709 (B7709)

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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TOPIC: 193003
KNOWLEDGE: K1.16 [2.6/2.7]
QID: P2975 (B2973)

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: 193003
KNOWLEDGE: K1.17 [3.0/3.2]
QID: P575

A reactor is shut down with reactor coolant sys(R@S) pressure at 1,500 psia and core decay heat is
being removed via the steam generators (SGs). Whasure must be maintained in the SGs to
obtain a 110°F subcooling margin in the reactolamdeaving the SGs? (Assume the reactor
coolant leaves the SGs at the SG saturation tertopera

A. 580 psia

B. 600 psia

C. 620 psia

D. 640 psia

ANSWER: B.
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TOPIC: 193003
KNOWLEDGE: K1.17 [3.0/3.2]
QID: P675

A reactor is shut down with reactor coolant sys(R@S) pressure at 1,000 psia and core decay heat is
being removed via the steam generators (SGs). Whasure must be maintained in the SGs to
obtain a 50°F subcooling margin in the reactor aobleaving the SGs? (Assume the reactor coolant
leaves the SGs at the SG saturation temperature.)

A. 550 psia

B. 600 psia

C. 650 psia

D. 700 psia

ANSWER: C.

TOPIC: 193003
KNOWLEDGE: K1.17 [3.0/3.2]
QID: P775

Which one of the following will increase the subling of the condensate in the main condenser
hotwell?

A. Isolate circulating water to one shell of theimeondenser.
B. Increase circulating water inlet temperature.

C. Decrease circulating water flow rate.

D. Decrease main turbine steam flow rate.

ANSWER: D.
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TOPIC: 193003
KNOWLEDGE: K1.24 [2.8/3.1]
QID: P1675 (B1175)

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.

TOPIC: 193003
KNOWLEDGE: K1.24 [2.8/3.1]
QID: P6039 (B6038)
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.
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TOPIC: 193003
KNOWLEDGE: K1.24 [2.8/3.1]
QID: P6939 (B6938)

A nuclear power plant experienced a loss of alleMétrical power due to a natural disaster. A few
days later, there is turbulent boiling in the sffaet pool. Average spent fuel temperature is aies
but stable. Assume that boiling is the only meafriseat 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 engbent fuel pool decreasing?
A. 4,170 Ibm/hr

B. 4,950 Ibm/hr

C. 14,230 lbm/hr

D. 16,870 Ibm/hr

ANSWER: D.
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TOPIC: 193003
KNOWLEDGE: K1.24 [2.8/3.1]
QID: P7039 (B7038)

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/lb-°

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.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P75

Which one of the following is the approximate reactoolant system subcooling margin when reactor
coolant temperature is 280°F and pressurizer press400 psig?

A. 165°F
B. 168°F
C. 265°F
D. 268°F

ANSWER: B.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P141

Given the following reactor coolant system (RCSppaeters, what is the RCS subcooling margin.

RCS pressure = 2,235 psig
RCS hot leg temperature = 610°F

A. 25°F

B. 31°F

C. 38°F

D. 43°F

ANSWER: D.

TOPIC: 193003

KNOWLEDGE: K1.25 [3.3/3.4]

QID: P275 (B275)

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

B. 100 psig.

C. 115 psig.

D. 130 psig.

ANSWER: A.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P376

What is the approximate enthalpy of a saturateahsteater mixture at 130°F with a quality of 90
percent?

A.

B.

C.

D.

1,015 Btu/lbm
1,093 Btu/lbm
1,118 Btu/lbm

1,216 Btu/lbm

ANSWER: A.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P385

The following steady-state 100 percent power comust existed just prior to a plant shutdown for
maintenance:

RCS Tave

= 573.5°F
SGTsm = 51

3.5°F

During the shutdown, 5 percent of the total steamegator (SG) tubes were plugged. Upon
completion of the maintenance, the plant was retitn 100 percent power with RCS mass flow rate
and RCS temperatures unchanged.

Which one of the following is the approximate catr8G steam pressure with the plant at 100 percent
power?

A.

B.

C.

D.

711 psia
734 psia
747 psia

762 psia

ANSWER: C.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P474

Main condenser hotwell condensate is 4°F subcaatl@ademperature of 112°F. What is the main
condenser pressure?

A. 1.78 psia
B. 1.51 psia
C. 1.35 psia
D. 1.20 psia

ANSWER: B.

TOPIC: 193003

KNOWLEDGE: K1.25 [3.3/3.4]

QID: P1275

For steam at 230 psia and 900°F, what is the appedg amount of superheat?
A. 368°F

B. 393°F

C. 506°F

D. 535°F

ANSWER: C.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P1775 (B1776)

What is the approximate amount of heat requirezbtovert 3.0 Iom 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.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P1875

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

A. 1,193 Btu/lbm
B. 805 Btu/lbm
C. 418 Btu/lbm
D. 388 Btu/lbm

ANSWER: C.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2275 (B2275)

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 comskr 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.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2375 (B2374)

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.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2475 (B2475)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2575 (B2575)

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@° EQfhpsia?

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

ANSWER: D.

-24- Steam



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2675 (B2675)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2775 (B2776)

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 condndepression 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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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2875

Given the following:

* A nuclear power plant is operating near rated power

* The main turbine is comprised of a single unit withreheat.

* Main turbine inlet steam conditions are 900 psid H00 percent quality.
* |deal steam expansion is occurring in the mainitierb

» Main condenser pressure is 1.0 psia.

Which one of the following is the approximate magmdenser specific heat rejection needed to
establish condensate depression at 4°F?

A. 716 Btu/lbm
B. 782 Btu/lbm
C. 856 Btu/lbom

D. 1,132 Btu/lbm

ANSWER: A.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3074 (B3075)

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.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3175 (B3175)

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

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

ANSWER: B.

TOPIC: 193003

KNOWLEDGE: K1.25 [3.3/3.4]

QID: P3275 (B3274)

An ideal main turbine generator (MTG) is producin00 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 turbiméopas increased work in the turbine.

ANSWER: D.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3475 (B3475)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3575

The following steady-state 100 percent power cooastexisted just prior to a plant shutdown for
maintenance:

RCS Tave

= 572°F
SGTem =5 F

72°
34°
During the shutdown, 5 percent of the total steamegator (SG) tubes were plugged. Which one of
the following will be the approximate SG steam ptee when the plant is returned to 100 percent
power? (Assume RCS mass flow rate and RgSafe the same as their pre-shutdown 100 percent
power values.)

A. 813 psia

B. 841 psia

C. 870 psia

D. 900 psia

ANSWER: D.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3775 (B3774)

A 100 ft 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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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3875

A nuclear power plant has been operating at fullgrdfor six months when a sustained station
blackout occurs, resulting in a reactor trip armbenplete loss of forced reactor coolant circulation
All means of reactor coolant injection and steamegator heat removal are unavailable. Reactor
coolant system (RCS) pressure is being maintaihag@oximately 2,100 psia by operation of the
pressurizer relief valves.

The following conditions exist five minutes aftéetreactor trip:

RCS pressure = 2,100 psia
Core exit thermocouple (CET) temperature = 550°F

With RCS pressure constant at 2,100 psia, whichobitee following describes the future response of
the CET temperature indication?

A. CET indication will remain stable at approximgt®50°F until the core becomes uncovered; then,
CET indication will become erratic.

B. CET indication will remain stable at approximut®50°F until the core becomes uncovered; then,
CET indication will increase to approximately 643%Rere it will become erratic.

C. CET indication will steadily increase to approgiely 643°F and stabilize; then, as the core
begins to uncover, CET indication will increasetter until it becomes erratic.

D. CET indication will steadily increase until iebomes erratic.

ANSWER: C.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P3939 (B3938)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P4139 (B4138)

A saturated steam-water mixture at 50 percent tyualleaving a main turbine at 1.0 x16m/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 18 Btu/hr

ANSWER: D.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P4339 (B4338)

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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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P4739 (B4738)

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: 193003

KNOWLEDGE: K1.25 [3.3/3.4]

QID: P4839 (B4838)

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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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P4939 (B4938)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P5039 (B5038)

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: P5139 (B5138)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P5239 (B5238)

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: P5439 (B5438)

An ideal auxiliary steam turbine exhausts to tmecsphere. The steam turbine is supplied with dry
saturated steam at 900 psia. Which one of theviidlg 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.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P5639

An ideal steam turbine exhausts to a steam condanh4ed psia. The turbine is driven by dry
saturated steam at 600 psia. What is the work/liBtof the steam turbine if the turbine steam flow
rate is 200,000 lbm/hr?

A. 7.9 x 16 Btu/hr

B. 1.6 x 16 Btu/hr

C. 7.9 x 10 Btu/hr

D. 1.6 x 18 Btu/hr

ANSWER: C.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P5739 (B5738)

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

A. 400 gpm

B. 2,400 gpm

C. 4,000 gpm

D. 24,000 gpm

ANSWER: A.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P5939

What happens to the enthalpy of the saturated siteansteam generator (SG) as heat addition
increases SG pressure from 100 psia to 1,000 psia?

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

ANSWER: B.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P6139 (B6113)

Water enters a positive displacement pump at 5pqsil 90°F. What is the available net positive
suction head for the pump?

A. 80 feet
B. 114 feet
C. 133 feet
D. 148 feet

ANSWER: D.

TOPIC: 193003

KNOWLEDGE: K1.25 [3.3/3.4]

QID: P6339 (B6338)

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 steamvghthie temperature of the steam exiting the
reheater?

A. 405°F

B. 450°F

C. 465°F

D. 500°F

ANSWER: D.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P6439 (B6438)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P6639 (B6638)

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 tudniry 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.
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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7239 (B7238)

An open vessel contains 1.0 Iom of water at 12@fFsaandard 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 approxatys212°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.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7339 (B7338)

Dry saturated steam at 1,000 psia enters an idgalgnessure (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 followuiigcause 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.
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KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7439

A nuclear power plant experienced a reactor tr{pne hour after the trip, core cooling is being
accomplished by relieving dry saturated steam fasteam generator (SG). Water level in the SG is
being maintained by an operating feedwater pumper@ge fuel temperature is stable.
Given the following current conditions:

Core decay heatrate = 33 MW

SG 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 SG?

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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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7539 (B7538)

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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7609 (B7609)

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.

-42- Steam



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7629 (B7629)

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 nondefwvater 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, anchef the water will boil off.

ANSWER: B.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7659 (B7659)

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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TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7679 (B7679)

Dry saturated steam enters a turbine at 1000 psia with the turbine exhaust pressure at 2 psia. The
efficiency of the turbine is 85 percent. What is the approximate 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: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7699 (B7699)

Saturated steam at 900 psia enters a high pressure (HP) turbine and exhausts at 200 psia. The HP
turbine exhaust passes through a 100 percent efficient moisture separator (with no heat gain or loss)
before it enters a low pressure (LP) turbine. What is the enthalpy of the 200 psia steam entering the
LP turbine?

A. 1,028 Btu/lbm

B. 1,076 Btu/lbm

C. 1,107 Btu/lbm

D. 1,199 Btu/lbm

ANSWER: D.
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KNOWLEDGE: K1.11 [2.4/2.5]
QID: P74 (B2277)

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: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P274

Excessive heat removal from the low pressure terbikhaust steam in the main condenser will result
in...

A. thermal shock.

B. loss of condenser vacuum.
C. condensate depression.
D. fluid compression.

ANSWER: C.
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KNOWLEDGE: K1.11 [2.4/2.5]
QID: P477 (B277)

Main condenser pressure is 1.0 psia. During tleérapprocess 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.

TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P576 (B2676)

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 thedmorsate pumps.

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

ANSWER: C.
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TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P876 (B1876)

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.

TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P1076

Which one of the following is a positive effectlidving condensate depression in the main
condenser?

A. Increased secondary cycle efficiency.

B. Increased feedwater temperature entering tlarstgenerators.

C. Increased net positive suction head availabteg¢@ondensate pumps.
D. Increased inventory in the main condenser hotwel

ANSWER: C.

-3- Thermodynamic Processes



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P1176 (B2176)

A nuclear power plant is operating at 80 percemtgronith 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.

TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P1376

What is the approximate value of condensate depressa steam condenser operating at 2.0 psia
with a condensate temperature of 115°F?

A. 9°F
B. 11°F
C. 13°F
D. 15°F

ANSWER: B.
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TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P1576 (B2976)

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: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: 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 improgéeam cycle 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 inchesélgim due to buildup of noncondensible
gases.

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

ANSWER: A.
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TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P2276 (B78)

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 tan2hes.

D. decreasing the amount of condensate depressitedoling).

ANSWER: D.

TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P2476 (B2077)

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 condensate e&pon will decrease.

B. Efficiency will increase because the work outptithe main turbine will increase.
C. Efficiency will decrease because condensateedsm will increase.

D. Efficiency will decrease because the work outgfthe main turbine will decrease.

ANSWER: D.
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TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P2576 (B2576)

A nuclear power plant is operating at 80 percemtgronith 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.

TOPIC: 193004
KNOWLEDGE: K1.11 [2.4/2.5]
QID: P2976

What is the approximate value of condensate depressa condenser operating at 27 inches Hg
vacuum with a condensate temperature of 100°F?

A. 2°F
B. 4°F
C. 8°F
D. 16°F

ANSWER: D.
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KNOWLEDGE: K1.11 [2.4/2.5]
QID: P3576 (B1484)

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: 193004

KNOWLEDGE: K1.11 [2.4/2.5]

QID: P3876 (B3877)

Main turbine exhaust enters a main condenser andecses at 126°F. The condensate is cooled to
100°F before entering the main condenser hotw@ksuming 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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KNOWLEDGE: K1.15 [2.8/2.8]
QID: P76

A nuclear power plant is maintained at 2,000 psta @& pressurizer temperature of 636°F. A
pressurizer relief safety valve is leaking to destilon tank which is being held at 10 psig. Wdtly
saturated steam in the pressurizer vapor spacehwinie of the following is the approximate
temperature of the fluid just downstream of theefelalve?

A. 280°F

B. 240°F

C. 190°F

D. 170°F

ANSWER: B.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P148

A pressurizer relief valve is leaking by with tleakage being collected in a pressurizer relief.tank
The pressurizer pressure is 2,200 psia and thef tatik pressure is 5 psig.

With dry saturated steam in the pressurizer vapacs, which one of the following is the conditidn o
the fluid just downstream of the relief valve?

A. Superheated steam
B. Subcooled liquid

C. Dry saturated steam
D. Wet vapor

ANSWER: D.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P276

A reactor coolant system is being maintained a@@ fisia. A leaky pressurizer safety/relief valve i
slowly discharging to a collection tank, which iaimtained at 5 psig.

With dry saturated steam in the pressurizer vapacs, what is the approximate enthalpy of the fluid
entering the collection tank? (Assume no heaissfrom the discharge line.)

A. 1,210 Btu/lbm
B. 1,193 Btu/lbm
C. 1,178 Btu/lbm

D. 1,156 Btu/lbm

ANSWER: B.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P377

What is the approximate temperature and phaseedfuld just downstream of the pressurizer relief
valve if it sticks partially open with 2,200 psrathe pressurizer and a 50 psia backpressure?
(Assume the pressurizer vapor space contains tijasad steam.)

A. 281°F, saturated

B. 281°F, superheated

C. 332°F, saturated

D. 332°F, superheated

ANSWER: A.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P677

A routine nuclear power plant shutdown is in pregreith a steam bubble (dry saturated steam) in the
pressurizer. Pressurizer pressure is 415 psig@sdurizer pressure and level are slowly decrgasin
The operator suspects a pressurizer power-opeamrdietivalve (PORYV) is partially open but the
position indicating lights are not working.

Which one of the following will be the approxim&®©RYV tailpipe temperature if the PORV is
partially open? (Assume downstream pressure siEband no heat is lost from the tailpipe.)

A. 212°F
B. 280°F
C. 330°F
D. 450°F

ANSWER: C.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P150

A nuclear power plant is operating at 100 percemtgy. As Steam escapes via a main steam
header-to-atmosphere leak, which one of the folhgvsiteam parameters will increase?

A. Enthalpy

B. Pressure

C. Specific volume
D. Temperature

ANSWER: C.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P1277

A heatup and pressurization of the reactor codgstem (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 pdisaveteam bubble (97.5 percent quality saturated
steam ) in the pressurizer. Pressurizer poweradperelief valve (PORV) tailpipe temperature has
been steadily rising. PORV downstream pressuBe issia.

Which one of the following will be the approxim®©RYV tailpipe temperature if a PORV is leaking
by? (Assume no heat is lost from the tailpipe.)

A. 262°F
B. 284°F
C. 302°F
D. 324°F

ANSWER: B.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P1477

A nuclear power plant is operating at 100 percemtgy with steam generator pressure at 900 psia. A
steam generator safety valve is leaking dry sadrateam to atmosphere.

Which one of the following is the approximate temgpere of the escaping steam once it reaches
standard atmospheric pressure?

A. 532°F
B. 370°F
C. 308°F
D. 212°F

ANSWER: C.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P1577

A heatup and pressurization of the reactor codgstem (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 pdisaveteam bubble (96.0 percent quality saturated
steam) in the pressurizer. Pressurizer power-tgxbralief valve (PORV) tailpipe temperature has
been steadily rising. PORV downstream pressu2é issia.

Which one of the following will be the approxim®©RYV tailpipe temperature if a PORV is leaking
by?

A. 226°F
B. 258°F
C. 284°F
D. 320°F

ANSWER: B.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P1677

A nuclear power plant is being maintained at 2,82@¢. A pressurizer relief valve is leaking dry
saturated steam to a collection tank, which isdpligld at 20 psig.

Which one of the following is the approximate temgpere of the fluid downstream of the relief
valve?

A. 162°F
B. 228°F
C. 259°F
D. 320°F

ANSWER: C.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P1777

Which one of the following is essentially a constamthalpy process?
A. Steam flowing through an ideal convergent nozzle

B. Condensation of turbine exhaust in a main coselen

C. Expansion of main steam through the stages afeal turbine.

D. Throttling of main steam through a main turbateam inlet valve.

ANSWER: D.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P2077 (B2075)

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.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P2377

A heatup and pressurization of the reactor codgstem (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 pdisaveteam bubble (96.0 percent quality saturated
steam) in the pressurizer. Pressurizer power-tgxbralief valve (PORV) tailpipe temperature has
been steadily rising. PORV downstream pressuzé igsia.

Which one of the following will be the approxim@®©RYV tailpipe temperature and phase of the
escaping fluid if a PORYV is leaking by?

A. 258°F, saturated
B. 258°F, superheated
C. 228°F, saturated
D. 228°F, superheated

ANSWER: B.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P2876

Refer to the drawing of two 1,000 firessure vessels with installed relief valves (gpee below).
Both vessels are in saturated conditions at 28a8Fapproximately 35 psig. Vessel A is completely
filled with saturated water. Vessel B contains-ba# saturated steam (100 percent quality) and
one-half saturated water (O percent quality) byiew. Both vessels are protected by identicalfrelie
valves.

If both relief valves begin to leak at a rate df fercent of design flow, the higher temperatwralfl
will initially be leaving the relief valve of vedse . And, if 100 Ibm of fluid is released thgh
both relief valves, the larger pressure decreaeugur in vessel

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: D.

WATER WATER

VESSEL A VESSEL B
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KNOWLEDGE: K1.15 [2.8/2.8]
QID: P3077 (B3074)

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. 212°F
B. 268°F
C. 322°F
D. 358°F

ANSWER: D.
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TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: 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°F.

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

ANSWER: D.

TOPIC: 193004

KNOWLEDGE: K1.15 [2.8/2.8]

QID: P3477

A pressurizer safety valve is leaking by, allowthg dry saturated steam in the pressurizer to feow
the pressurizer relief tank (PRT). The reactorlbe®=n shut down, and a plant cooldown and
depressurization are in progress. PRT pressureing maintained constant at 35 psia.

Which one of the following describes how the safetive tailpipe temperature will be affected as
pressurizer pressure slowly decreases from 1,5@G@800 psia? (Assume there is no ambient heat
loss from the tailpipe.)

A. Increases, because the entropy of the pressatieam will be increasing.

B. Increases, because the enthalpy of the pressw@tigam will be increasing.

C. Decreases, because the mass flow rate of tkiadesteam will be decreasing.

D. Decreases, because the temperature of the peesssteam will be decreasing.

ANSWER: B.
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Dry saturated steam at 1,000 psia is being suptdidice inlet of a partially open steam throttlévea
on a main turbine. Pressure in the steam cheststosam 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@&h
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.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P3677 (B3675)

A nuclear power plant is shut down and steam iameg 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 standambsph@ric pressure?

A. 212°F

B. 268°F

C. 322°F

D. 358°F

ANSWER: C.
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A heatup and pressurization of a reactor coolastesy (RCS) is in progress following a maintenance
shutdown. RCS pressure is 1,000 psia with a stedyble (dry saturated steam) in the pressurizer.
Pressurizer power-operated relief valve (PORVpipd temperature has been steadily rising. PORV
downstream pressure is 40 psia.

Which one of the following will be the approxim&®©RYV tailpipe temperature and phase of the
escaping fluid if a PORYV is leaking by?

A. 267°F, saturated
B. 267°F, superheated
C. 312°F, saturated

D. 312°F, superheated

ANSWER: D.

TOPIC: 193004
KNOWLEDGE: K1.15 [2.8/2.8]
QID: P5340 (B5338)

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 passuming an ideal throttling process, what is the
guality of the steam in the steam chest?

A. 100 percent
B. 98 percent
C. 88 percent
D. 87 percent

ANSWER: B.
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A pressurizer safety valve is leaking by, allowlr@ percent quality steam from the pressurizer to
enter the discharge pipe, which remains at a conptassure of 30 psig. Initial safety valve
discharge pipe temperature is elevated but staBlesume no heat loss from the safety valve
discharge pipe.

Upon discovery of the leak, the reactor is shutmaewd a plant cooldown and depressurization are
commenced. Throughout the cooldown and depresdimig dry saturated steam continues to leak
through the pressurizer safety valve.

As pressurizer pressure decreases from 2,0004i@00 psig, the safety valve discharge pipe
temperature will...

A. decrease, because the entropy of the safetg wibecharge will decrease during the pressurizer
pressure decrease.

B. decrease, because the enthalpy of the safetg d&charge will decrease during the pressurizer
pressure decrease.

C. increase, because the safety valve dischareedbme more superheated during the pressurizer
pressure decrease.

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

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

Given:

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

Assuming no heat transfer to/from the steam, wh#te 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: P7140 (B7138)

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.
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QID: P7610

A pressurizer safety valve is leaking by, allowthg dry saturated steam from the pressurizer &rent
the discharge pipe, which remains at a constasspre of 40 psia. Initial safety valve discharigpep
temperature is elevated but stable. Assume nold&smbccurs from the safety valve discharge pipe.

Upon discovery of the leak, the reactor is shutmloand a plant cooldown and depressurization are
commenced. Throughout the cooldown and depresdiaig dry saturated steam continues to leak
through the pressurizer safety valve.

As pressurizer pressure decreases from 1,000@3i@0t psia, the safety valve discharge pipe
temperature will...

A. decrease, because the entropy of the safetyg wibecharge will decrease during the pressurizer
pressure decrease in this range.

B. decrease, because the enthalpy of the safetg d&charge will decrease during the pressurizer
pressure decrease in this range.

C. increase, because the safety valve discharyeedbme more superheated during the pressurizer
pressure decrease in this range.

D. remain the same, because the safety valve digemall remain a saturated steam-water mixture at
40 psia during the pressurizer pressure decredabesirange.

ANSWER: C.
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QID: P7619 (B7619)

A nuclear power plant is operating with the following main 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 psia. Which 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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Overall nuclear power plant thermal efficiency will decrease if...

A. the temperature of the steam at the turbine exhaust increases.
B. additional moisture is removed from the steam entering the turbine.
C. the temperature of the feedwater entering the steam generator increases.

D. the amount of condensate depression (subcooling) in the main condenser decreases.

ANSWER: A.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P277

Which one of the following will cause overall nuclear power plant thermal efficiency to increase?
A. Increasing total steam generator blowdown from 30 gpm to 40 gpm.

B. Changing steam quality from 99.7 to 99.9 percent.

C. Bypassing a feedwater heater during normal plant operations.

D. Increasing condenser pressure from 1 psia to 2 psia.

ANSWER: B.
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QID: P378 (B3578)

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 entersiXki 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: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P379

Which one of the following actions will decreaseemdl nuclear power plant thermal efficiency?

A. Reducing turbine inlet steam moisture content.

B. Reducing condensate depression.

C. Increasing turbine exhaust pressure.

D. Increasing temperature of feedwater enteringstbkam generators.

ANSWER: C.
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To achieve maximum overall nuclear power plantrttarefficiency, feedwater should enter the
steam generator (SG) and the pressireedife between the SG and the condenser
should be as as possible.

A. close to saturation; great
B. close to saturation; small
C. as subcooled as practical; great

D. as subcooled as practical; small

ANSWER: A.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P878

Feedwater heating increases overall nuclear polaeat thermal efficiency because...

A. the average temperature at which heat is traregfen the steam generators is increased.

B. less steam flow passes through the turbinegbyeincreasing turbine efficiency.

C. increased feedwater temperature lowers the tetnpe at which heat is rejected in the condenser.
D. less power is required by the feedwater pumpgmitap the warmer feedwater.

ANSWER: A.
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Which one of the following changes will increase tverall nuclear power plant thermal efficiency?
A. Decreasing the temperature of the feedwateriegtéhe steam generators.

B. Decreasing the superheat of the steam entdreptv pressure turbines.

C. Decreasing the circulating water flow rate tlgiosthe main condenser.

D. Decreasing the concentration of noncondensiaéeg in the main condenser.

ANSWER: D.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P1378

Which one of the following actions will result indgcrease in overall nuclear power plant thermal
efficiency?

A. Increasing the quality of the steam enteringrtteen turbine.
B. Increasing the temperature of the feed watesrarg the steam generator.
C. Decreasing the amount of condensate depressibie imain condenser.

D. Decreasing the amount of turbine steam extractieféed water heating.

ANSWER: D.
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Turbine X and turbine Y are ideal steam turbines &xhaust to a condenser at 1.0 psia. Turbirge X i
driven by dry saturated steam at 900 psia. Turlgireedriven by superheated steam at 500 psia and
620°F.

The greater amount of specific work (Btu/lbm) isngeperformed by turbine , and the greater
moisture content exists in the exhaust of turbine .

A XY
B. X;X
C.Y;Y
D. Y; X

ANSWER: D.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P1678

Turbine X and turbine Y are ideal steam turbines &xhaust to a condenser at 1.0 psia. Turbirge X i
driven by dry saturated steam at 500 psia. Turlgiredriven by dry saturated steam at 700 psia.

The greater amount of specific work (Btu/lbm) isngeperformed by turbine ; and the greater
moisture content exists in the exhaust of turbine .

A X; X
B. X;Y
C. Y; X
D.Y;Y

ANSWER: D.
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QID: P1878 (B1879)

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

A. higher, because increased steam flow to the to@irine 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.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P1980 (B1679)

A nuclear power plant is initially operating at Bé&rcent reactor power when extraction steam to a
high-pressure feedwater heater is isolated. Manegator 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.
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A nuclear power plant is operating at 90 percemtgro Main condenser pressure is 1.7 psia and
hotwell condensate temperature is 120°F.

If main condenser cooling water flow rate is redubg 5 percent, overall steam cycle efficiency
will....

A. increase, because condensate depression witakse
B. decrease, because condensate depression waase
C. increase, because the work output of the mamrtel will increase.

D. decrease, because the work output of the medmeiwill decrease.

ANSWER: D.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P2178 (B2178)

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.
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If the moisture content of the steam supplied hoagn 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.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P2478

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 ofdllewving 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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QID: P2678 (B1978)

If the moisture content of the steam suppliedtiarbine decreases, the steam cycle thermal eftigien
will increase because the...

A. enthalpy of the steam being supplied to theitwlhas increased.
B. mass flow rate of the steam through the turba®increased.
C. reheat capacity of the turbine extraction steasincreased.

D. the operating temperature of the turbine blddesincreased.

ANSWER: A.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P2778 (B2774)

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

A nuclear power plant is operating with a stab&ast generator 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: P3078 (B3077)

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: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P3378 (B1278)

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

Compared to the initial main generator MW outplig 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 alatialthe main turbine.

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

ANSWER: A.
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Consider the steam cycle thermal efficiency of el@ar power plant operating at rated power.

If the pressure at which saturated steam is pratlucthe steam generators is increased, thermal
efficiency will ; and if the temperatoféhe feedwater entering the steam generators is
increased, thermal efficiency will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: A.

TOPIC: 193005
KNOWLEDGE: K1.03 [2.5/2.6]
QID: P7241 (B7240)

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 heatglamoisture 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.
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A nuclear reactor has a thermal power rating of 3,200 MW. When the reactor operates at 100 percent
power, the main generator produces 1,200 MW at a 0.95 power factor. Modifications are planned
that will upgrade major power plant equipment without changing the reactor’s thermal power rating.

If the modifications improve the power plant’s thermal efficiency by 3 percent, what will be the
resulting main generator electrical output with the same 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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The possibility of water hammer in a liquid systesnminimized by...

A. maintaining temperature above the saturatiorperature.

B. starting centrifugal pumps with the casing weadte fully open.

C. starting positive displacement pumps with theeldarge valve closed.

D. venting systems prior to starting centrifugaims.

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P278

Which one of the following methods will increase tossibility and/or severity of water hammer?
A. Opening and closing system valves slowly.

B. Venting fluid systems prior to starting a pump.

C. Starting a centrifugal pump with the dischargbve fully open.

D. Starting a centrifugal pump with the dischargére fully closed.

ANSWER: C.
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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. water hammer.

D. pressurized thermal shock.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P879

One reason for keeping condensate out of the dieamis to...
A. minimize corrosion buildup.

B. reduce heat losses.

C. eliminate steam traps.

D. prevent water/steam hammer.

ANSWER: D.

-2- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P1079

The possibility of water hammer will be increasgd.b

A. maintaining the discharge line filled with liglon an automatically starting pump.
B. condensation in a steam line just prior to atitig flow.

C. warming steam lines prior to initiating steamfl

D. slowly closing the discharge valve on an opagapump.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P1279

To minimize the possibility of water hammer wheitiating flow in a system, the operator should...
A. vent the system prior to initiating flow.

B. vent the system only after flow has been ireghat

C. fully open the pump discharge valve prior tatgstg a pump.

D. rapidly open the pump discharge valve aftermgis running.

ANSWER: A.
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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.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P2079 (B2081)

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.

-4- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P2279 (B2679)

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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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 dissgpguicker 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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QID: P6242 (B6241)

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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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 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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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 pipgtles
C. Lower initial flow rates rather than higher iaitflow rates.

D. Shorter valve stroke times rather than longérevatroke times.

ANSWER: D.
TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]
QID: P380 (B383)

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.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P579

Mass flow rate equals volumetric flow rate times...
A. specific volume.
B. density.

C. specific gravity.

D. velocity.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P680 (B681)

A 55 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
50 psig?

A. 28 gpm

B. 32 gpm

C. 39 gpm

D. 45 gpm

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1382

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

A. 38 gpm

B. 44 gpm

C. 53 gpm

D. 59 gpm

ANSWER: C.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P1580 (B1979)

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: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1679 (B2981)

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: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P1779 (B1783)

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.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1986

A 47 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. 24 gpm

B. 33 gpm

C. 39 gpm

D. 46 gpm

ANSWER: B.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P2080 (B2080)

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.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2379 (B2381)

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: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P2779 (B2781)

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: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2980

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 100 psig?

A. 36 gpm

B. 53 gpm

C. 56 gpm

D. 65 gpm

ANSWER: D.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P3080 (B3181)

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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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3780

Which one of the following describes the relatiapdietween the main steam mass flow rate leaving
a steam generator and the main feedwater masgdkaventering the same steam generator at
steady-state power operation? (Assume no othéti@ldemoval of steam generator inventory.)

A. The mass flow rates will be the same only if d@amer level is constant.

B. The mass flow rates will be the same only ifrb&ctor is operating near rated power.

C. The main steam mass flow rate is smaller thamthin feedwater mass flow rate by the amount of
moisture removed by the steam generator moistyrarators.

D. The main steam mass flow rate is greater thamtain feedwater mass flow rate by the amount of
moisture removed by the steam generator moistyrarators.

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P5342 (B5342)

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 coaliatgr parameters are:

Inlet Temperature =85°F
Heat ExchangeAP =10 psi

In comparison to the initial cooling water massflate, 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 weligeity and density offset.

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

ANSWER: A.

TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P7342 (B7342)

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 100 psig?

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P580

Reactor coolant system (RCS) hot leg temperatureristant at 568°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following RCS pressure ranges
includes the pressure at which two-phase flow fiv8t occur in the hot leg?

A. 1,250 to 1,201 psig

B. 1,200 to 1,151 psig

C. 1,150 to 1,101 psig

D. 1,100 to 1,051 psig

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1180

Reactor coolant system (RCS) hot leg temperatureristant at 538°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following RCS pressure ranges
includes the pressure at which two-phase flow fiv8t occur in the hot leg?

A. 1,100 to 1,151 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1480

Reactor coolant system (RCS) hot leg temperatureristant at 520°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following pressure ranges includes
the pressure at which two-phase flow will first oc the hot leg?

A. 950 to 901 psig

B. 900 to 851 psig

C. 850 to 801 psig

D. 800 to 751 psig

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P2581

Reactor coolant system (RCS) hot leg temperatureristant at 552°F while RCS pressure is
decreasing due to a small reactor coolant leak.ich\ine of the following pressure ranges includes
the pressure at which two-phase flow will first ocn the hot leg?

A. 1,100 to 1,051 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P7649 (B7649)

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: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P7689

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 steam generator tube bundle region witlally ; which causes indicated steam
generator water level (measured in the downcorodnitially

A. shrink; decrease

B. shrink; increase

C. expand; decrease

D. expand; increase

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.07 [2.7/2.7]
QID: P581

A nuclear power plant is recovering from a lossiiéite power that caused all reactor coolant pumps
(RCPs) to stop. Pressurizer level indication fssotle high.

Which one of the following is most likely to ocafithe steam generator (SG) temperatures are 50°F
higher than their associated reactor coolant sy$R@8) loop temperatures when an RCP is
restarted?

A. Localized water hammer in the RCS.

B. Pressurized thermal shock to the SGs.

C. A large pressure spike throughout the RCS.

D. Inadvertent lifting of a SG atmospheric relialwe.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.08 [2.8/1.8]
QID: P279 (B143)

A centrifugal water pump was returned to serviderahaintenance. 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.
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TOPIC: 193006
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P3481

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

Centrifugal pump A is circulating water at 100°®Vhich one of the following will cause the
centrifugal pump to operate closer to a conditrowhich gas/vapor binding can occur?

A. Surge tank level is raised by 5 percent.
B. Service water flow rate is decreased by 5 pércen
C. The pump discharge valve is repositioned toehess cooling water system flow rate by 5 percent.

D. Makeup water containing a high concentratiototdl dissolved solids is added to the cooling
water system.

ANSWER: B.

SERVICE WATER
SURGE
TANK
FROM 3
HEAT
LOADS
HEAT
EXCHANGER
TO
HEAT
LOADS
PUMP A
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TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P80 (B79)

If a valve closure suddenly stops fluid flow, tlesulting piping system pressure transient is reteto
as...

A. cavitation.
B. shutoff head.
C. water hammer.

D. valve chatter.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P381 (B380)

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

A. cavitation.

B. water hammer.

C. thermal shock.

D. positive reactivity addition.

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P2480 (B1180)

Which one of the following will increase the poskip 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.

TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P2880

The primary reason for slowly opening the discha@ee of a large motor-driven centrifugal cooling
water pump after starting the pump is to minimize. t

A. net positive suction head requirements.
B. potential for a water hammer.

C. motor running current requirements.

D. potential for pump cavitation.

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P79

Cavitation in an operating pump can be caused by...
A. lowering the pump suction temperature.

B. throttling the pump suction valve.

C. increasing the pump backpressure.

D. increasing the pump suction pressure.

ANSWER: B.

TOPIC: 193006

KNOWLEDGE: K1.11 [3.1/3.3]

QID: P149

Cauvitation of a centrifugal pump in an open systemdicated by
flow rate.

A. low; low

B. high; high

C. low; high

D. high; low

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P382 (B80)

Which one of the following is most likely to causavitation in an operating centrifugal pump?
A. Lowering the suction temperature.

B. Throttling the pump suction valve.

C. Throttling the pump discharge valve.

D. Decreasing the pump speed.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P481

While on surveillance rounds, an operator notibes & centrifugal pump is making a great deal of
noise (like marbles rattling inside the pump casenryd the pump discharge pressure is fluctuating.

This set of conditions indicates that the pumpjsegiencing...
A. runout.

B. cavitation.

C. bearing deterioration.

D. packing deterioration.

ANSWER: B.
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Indications of pump cavitation include abnormally pump discharge pressure and

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P1181
abnormally pump flow rate.
A. low; low

B. low; high

C. high; low

D. high; high

ANSWER: A.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P1381

Cavitation is the formation of vapor bubbles in the
collapse of these bubbles in the pump

A. impeller; casing

B. impeller; discharge piping
C. volute; casing

D. volute; discharge piping

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P2680 (B280)
Cauvitation is the formation of vapor bubbles in the pressure area of a pump followed by
the of these bubbles within the pummgas

A. low; expansion
B. low; collapse
C. high; expansion

D. high; collapse

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P2981 (B1880)

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

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

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

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P81

In an operating cooling water system with a cortstater velocity, if water temperature decreases,
system volumetric flow rate (gpm) will...

A. remain the same, because the density of ther\watenot changed.
B. increase, because the density of the watemtasased.
C. remain the same, because the water velocitpbiashanged.

D. increase, because the viscosity of the wateirttasased.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P281

Flow instruments that measure the mass flow ragteafm often have a density compensation feature
because, for a steam pressure increase at a comstiametric flow rate, steam density will
and the actual mass flow rate will
A. decrease; increase
B. increase; decrease
C. increase; increase

D. decrease; decrease

ANSWER: C.

-29- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P982

A density-compensated flow instrument is being usedeasure mass flow rate in a steam system. If
the pressure of the steam decreases, indicatedfimasste will:  (Assume volumetric flow rate is
constant.)

A. increase for all steam conditions.
B. decrease for all steam conditions.
C. increase, but only if the steam is saturatetignperheated).

D. decrease, but only if the steam is saturatetquoerheated).

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P1083

A steam generator transient causes main steanupegssdecrease although the actual steam mass
flow rate to the main turbine remains constant.théf main steam flow instrument_is not density
compensated, indicated steam mass flow rate will...

A. increase, due to the increased velocity of thars.

B. increase, due to the increased density of #menst

C. decrease, due to the decreased velocity otdaens

D. decrease, due to the decreased density oféhenst

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P1182

A cooling water system is supplying 1.0 ¥ fm/hour of flow at 100°F. Assuming volumetriowl
rate does not change, which one of the followinlllvd the mass flow rate in the system if cooling
water temperature increases to 140°F?

A. 7.5x 16 Ibom/hr

B. 8.3 x 10 Ibm/hr

C. 9.0x 161bm/hr

D. 9.9 x 16 Ibm/hr

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P1780

A reactor coolant system is supplying 1.0 £ t®n/hour of coolant flow at a temperature of 100°F
Assuming volumetric flow rate does not change, Whine of the following is the approximate mass
flow rate that will be supplied by the system ibting water temperature increases to 400°F?

A. 1.2 x 16 Ibm/hr

B. 1.1 x 18 Ibm/hr

C. 9.2 x 10Ibm/hr

D. 8.7 x 16 Ibm/hr

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2182

A reactor coolant system is supplying 1.0 £ tn/hr of coolant flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, Witne of the following is the approximate mass
flow rate that will be supplied by the system ibtant temperature increases to 500°F?

A. 1.2 x 1§ Iom/hr

B. 1.1 x 18 Iom/hr

C. 8.7 x 10lbm/hr

D. 7.9 x 10 Ibm/hr

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2681

A cooling water system is supplying 2,000 Iom/maolant flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, Whine of the following is the approximate mass
flow rate that will be supplied by the system ibting water temperature increases to 140°F?

A. 1,964 Ibm/min

B. 1,980 Ibm/min

C. 2,020 Ibm/min

D. 2,036 Ibm/min

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2882

A steam generator transient causes main steanupegssncrease although the actual mass flow rate
of steam remains constant. If the main steam fimirument is not density compensated, the
increased main steam pressure will cause indictgzin mass flow rate to...

A. increase, due to a higher steam velocity.

B. increase, due to a greater steam density.

C. decrease, due to a lower steam velocity.

D. decrease, due to a reduced steam density.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P3081 (B3032)

The volumetric flow rate of cooling water enteriadpeat exchanger is 500 gpm.

Given the following:

» Cooling water pressure entering and leaving thé¢ évezhanger is 10 psig.
» Cooling water inlet temperature is 90°F.

» Cooling water outlet temperature is 160°F.

* Heat exchanger inlet and outlet piping have theesdiameter.

What is the approximate volumetric flow rate of to®ling water exiting the heat exchanger?
A. 496 gpm
B. 500 gpm
C. 504 gpm
D. 509 gpm

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P3783 (B3733)

A condensate pump is taking suction on a main aaselehotwell, containing water at 100°F, and
discharging the water at a volumetric flow ratet060,000 gpm to the main feedwater system. The
main feedwater system heats the water to 400°Fdéfenters the steam generators. Assume there
is no leakage, and no bypass or recirculation fiaths are in use.

What is the approximate volumetric flow rate of faedwater entering the steam generators?

A. 100,000 gpm

B. 105,000 gpm

C. 109,000 gpm

D. 115,000 gpm

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P147

Operating two pumps in parallel instead of operpéirsingle pump will result in a...
A. large increase in pump head and a small incrieegemp flow rate.
B. small increase in pump head and a small increggemp flow rate.
C. small increase in pump head and a large inciegzemp flow rate.
D. large increase in pump head and a large incliegsemp flow rate.

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P280

The major effect of starting a second centrifugahp in parallel with an operating centrifugal pump
in an open system is increased...

A. system pressure.
B. system flow rate.
C. pump discharge pressure.

D. pump flow rate.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P282

To decrease the flow rate through an operatingigesiisplacement pump, an operator should...
A. throttle the pump discharge valve partially €ds

B. throttle the pump suction valve partially closed

C. decrease the pump’s available net positive udtead.

D. decrease the pump’s speed.

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: PO81

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

A. Starting a second pump in parallel with the agiag pump.
B. Shifting two heat exchangers from parallel toeseoperation.

C. Replacing a 10 foot section of 10-inch diameipe with a 20 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: D.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1282

Two centrifugal pumps and two positive displacenmmhps are able to be cross-connected to
provide makeup water flow to a system. Each punfigpnoduce 100 gpm at a system pressure of
1,000 psig.

If system pressure is 1,200 psig, which one ofdllewing combinations will produce the greatest
flow rate to the system?

A. Two positive displacement pumps in series
B. Two positive displacement pumps in parallel
C. Two centrifugal pumps in series

D. Two centrifugal pumps in parallel

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1683

Two centrifugal pumps and two positive displacenmmhps are able to be cross-connected to
provide makeup water flow to a system. Each punfigpnoduce 100 gpm at a system pressure of
1,000 psig backpressure.

If system pressure is 800 psig, which one of tlieviong combinations will produce the greatest flow
rate to the system?

A. Two centrifugal pumps in parallel.

B. Two centrifugal pumps in series.

C. Two positive displacement pumps in parallel.
D. Two positive displacement pumps in series.

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1784 (B1725)

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 106hggd 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1979

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 1,000 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 vslipply the highest makeup flow rate to the
system if system pressure is 800 psig?

A. One PDP and one CP in series (CP supplying PDP)
B. One PDP and one CP in parallel

C. Two CPs in series

D. Two CPs in parallel

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: pP2282 (B2281)

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 and@anch 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2383 (B2324)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2481 (B2479)

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 @ridameter 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2582 (B2581)

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.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2783 (B2723)

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
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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3183

A four-loop PWR nuclear power plant uses four id=itreactor coolant pumps (RCPs) to supply
reactor coolant flow through the reactor vessehe plant is currently operating at 20 percent power
with all RCPs in operation.

Which one of the following describes the stable RIG® rate through the reactor vessel following the
trip of one RCP? (Assume that no operator acttwagaken and the reactor does not trip.)

A. Less than 75 percent of the original flow rate.

B. Exactly 75 percent of the original flow rate.

C. Greater than 75 percent of the original floverat

D. Unpredictable without pump curves for the RCPs.

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3582

A reactor shutdown has been performed becausakdde from the reactor coolant system (RCS) to
a steam generator (SG) via a tube leak.

Given the following current conditions:

» SG pressure is 1,000 psia.

* RCS pressure is 2,200 psia.

* RCS average temperature is 500°F.

* Leak rate from the RCS to the SG is 100 gpm.

If RCS pressure is decreased to 1,600 psia, withtimer changes in plant parameters, what will lee th
approximate leak rate from the RCS to the SG?

A. 50 gpm
B. 71 gpm
C. 79 gpm
D. 85gpm

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3683 (B3681)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4243 (B4242)

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 throughvbeturi 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4343 (B4342)

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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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4543 (B4542)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4643 (B4642)

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: 193006

KNOWLEDGE: K1.15 [3.1/3.3]

QID: P4743

A four-loop PWR nuclear power plant uses four igeitsingle-speed reactor coolant pumps (RCPs)
to supply reactor coolant flow through the reaetessel. The plant is currently shut down with one
RCP in operation.

Which one of the following describes the stableteacoolant flow rate through the reactor vessel
following the start of a second RCP?

A. Less than twice the original flow rate.

B. Exactly twice the original flow rate.

C. More than twice the original flow rate.

D. Cannot be determined without additional infonmomat

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P5543 (B5542)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P5943 (B5942)

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 whatexddvel 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6143 (B6142)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6543 (B6542)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6743 (B6742)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6843 (B6842)

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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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7143

The following are current parameter values for paerating PWR nuclear power plant:

Steam generator (SG) pressure = 1,000 psia
Main feed pump (MFP) discharge pressure = 1,228 psi

If SG pressure does not change, what MFP dischagsure will increase main feedwater mass flow
rate by 10 percent? (Assume MFP inlet temperagmains the same. Also, assume all
valves/components that contribute to head loss dove@m 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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7543 (B7542)

Which one of the following will increase the headd occurring in an operating cooling water
system?

A. Shifting two heat exchangers from parallel taeseoperation.
B. Increasing the flow rate in the system by thirggtopen a flow control valve.

C. Replacing a 20 foot section of 10-inch diametpe 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.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7660 (B7660)

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: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7669 (B7669)

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 >
>

HEADER B

>
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7710 (B7710)

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

A. 24.5 feet

B. 20.0 feet

C. 13.3 feet

D. 0.0 feet

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P283

The transfer of heat from the reactor fuel pelletthe fuel cladding during normal plant operati®n
primarily accomplished via heat transfer

A. conduction
B. convection
C. radiant

D. two-phase

ANSWER: A.
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TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P584 (B882)

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: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P784

During a loss-of-coolant accident, which one offtiilowing heat transfer methods provides the most
core cooling when fuel rods are not in contact il coolant?

A. Radiation
B. Emission
C. Convection

D. Conduction

ANSWER: A.

TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P985 (B1982)

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.
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TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P1884

A nuclear power plant is operating at 60 percemtgyo Which one of the following is the primary
method of heat transfer from the outer surfacdnefsteam generator tubes to the bulk feedwater?

A.

B.

C.

D.

Radiolysis
Radiation
Convection

Conduction

ANSWER: C.

TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P2284

Which one of the following describes a heat tranpfecess in which convection is the most
significant mode of heat transfer?

A.

B.

C.

D.

From the fuel rods to the core barrel duringeconcovery.
Through the tube walls in a steam generatomdunbrmal operation at 100 percent power.
From the fuel rods to the steam generators 2dishafter a trip of all reactor coolant pumps.

From the fuel pellet centerline to the fuel camy during normal operation at 100 percent power.

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.01 [2.5/2.5]
QID: P2884 (B2882)

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 tlearst generators during a station blackout.

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

ANSWER: D.

TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P83

If excessive amounts of air are entrained/dissolwgte cooling water passing through a heat
exchanger, the overall heat transfer coefficierthefheat exchanger will decrease because the...

A. laminar layer thickness will decrease.
B. laminar layer thickness will increase.
C. thermal conductivity of the cooling fluid willedrease.
D. thermal conductivity of the cooling fluid wilhcrease.

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P1184 (B1882)

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.

TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P2184 (B2184)

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 c@eden

D. Water to water in a cooling water heat exchanger

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P2384 (B2383)

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 casien

D. Water to water in a cooling water heat exchanger

ANSWER: B.

TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3084 (B3084)

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 waté# gsia, and then leaves the feedwater heater vi
a drain line.

What is the heat transfer rate from the extractieam 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 18 Btu/hr

ANSWER: C.

-7- Heat Transfer and Heat Exchangers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3384 (B3383)

A nuclear power plant is initially operating atteady-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 bhexat 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 syesiéte 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.
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TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3684 (B3684)

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.

TOPIC: 193007
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5144 (B5143)

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 extracsieam to the feedwater in the feedwater heater?
A. 3.2 x 1@ Btu/hr
B. 4.8 x 18 Btu/hr
C. 5.3 x 18 Btu/hr
D. 7.9 x 18 Btu/hr

ANSWER: B.
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TOPIC: 193007
KNOWLEDGE: K1.05 [2.7/2.9]
QID: P585

During steady state power operation, core therroalgp can be most accurately determined by
multiplying the total mass flow rate of the...

A. reactor coolant by the change in temperaturesacthe core.
B. reactor coolant by the change in enthalpy instieam generators.
C. feedwater by the change in enthalpy in the stgamerators.

D. feedwater by the change in temperature acr@sedte.

ANSWER: C.

TOPIC: 193007
KNOWLEDGE: K1.05 [2.7/2.9]
QID: P785

A reactor is producing 200 MW of core thermal powdReactor coolant pumps are adding 10 MW of
additional thermal power into the reactor coolarstem based on heat balance calculations. The
core is rated at 1,330 MW thermal power.

Which one of the following is the core thermal powepercent?

A. 14.0 percent

B. 14.3 percent

C. 15.0 percent

D. 15.8 percent

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P137

The power range nuclear instruments have beentadjts 100 percent based on a heat balance
calculation. Which one of the following would caugadicated reactor power to be greater than
actual reactor power?

A. The reactor coolant pump heat input term wagteshifrom the heat balance calculation.

B. The feedwater flow rate used in the heat balaabtsulation was lower than actual feedwater flow
rate.

C. The steam pressure used in the heat balanadatada was 50 psi higher than actual steam
pressure.

D. The enthalpy of the feedwater was miscalcul&dae 10 Btu/lom higher than actual feedwater
enthalpy.

ANSWER: A.

TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P332

Which one of the terms in the equatidh= UA(T1-T2), is affected the most, and thereforesmo
responsible for the initial increase in heat transate from the reactor fuel during a minor (3ceet)
steamline break? (Assume no initial change intoggaower.)

A U

B. A

C. T1

D. T2

ANSWER: D.

-11- Heat Transfer and Heat Exchangers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P384 (B386)

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 coolant pump heat input term wadtechirom 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: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P1384

A secondary heat balance calculation is being peid at 90 percent reactor power to calibrate
reactor power instrumentation. Which one of tHefaing will result in a calculated reactor power
that is_less than actual reactor power?

A. Steam generator pressure is indicating 20 psv@lactual steam generator pressure.

B. Steam generator water level is indicating 3 perbelow actual steam generator water level.
C. Feedwater flow rate is indicating 3 percent a&aestual feedwater flow rate.

D. Feedwater temperature is indicating 20°F belowal feedwater temperature.

ANSWER: A.
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TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P2185 (B2183)

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 coolant pump heat input term wadtechirom 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: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P2485 (B2684)

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 coolant pump heat input term wadtechirom 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 fromhehat balance calculation.

ANSWER: B.
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TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P2685 (B2284)

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 coolant pump heat input value usdgtie heat balance was 10 percent lower than
actual reactor coolant 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.

TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P2885

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 feed
water temperature.

B. The reactor coolant pump heat input term wadtechirom the heat balance calculation.

C. The ambient heat loss value used in the heahbalcalculation was only one-half the actual
ambient heat loss.

D. The feedwater flow rate used in the heat bal@atzulation was 10 percent higher than actual
feedwater flow rate.

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P3944 (B1684)

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 coolant pump heat input term wadtechirom 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.

TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P5044

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 Coolant Feedwater Steam Generator Steam Generator

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.
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TOPIC: 193007
KNOWLEDGE: K1.06 [3.1/3.3]
QID: P6044 (B6043)

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 balanceé@i®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.

TOPIC: 193007

KNOWLEDGE: K1.06 [3.1/3.3]

QID: P6844

When performing a heat balance calculation to datex core thermal power, the measured thermal
power is by a value associated witmgetor coolant pumps (RCPs); the adjustment is
needed because of the flow energy addbd reactor coolant by the RCPs 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.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P84

In a two-loop PWR nuclear power plant, feedwatewftate to each steam generator (SG) is 3.3x 10
Ibm/hr at an enthalpy of 419 Btu/lom. The steantirx each SG is at 800 psia with 100 percent
steam quality.

Ignoring all other heat gain and loss mechanisnmaitus the reactor core thermal power?

A. 677 MW

B. 755 MW

C. 1,334 MW

D. 1,510 MW

ANSWER: D.

TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P285

Reactor coolant enters a reactor core at 545°Hemwvebs at 595°F. The reactor coolant flow rate is
6.6 x 10 Ibm/hour and the specific heat capacity of thdaatis 1.3 Btu/lom-°F.

What is the reactor core thermal power?
A. 101 MW

B. 126 MW

C. 1,006 MW

D. 1,258 MW

ANSWER: D.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P485

A reactor is operating with the following paramster

Reactor power = 100 percent
CoreAT = 42°F
Reactor coolant system flow rate = 100 percent

Average reactor coolant temperature = 587°F
A station blackout occurs and natural circulatioestablished with the following stable parameters:
Decay heat rate = 2 percent
CoreAT = 28°F
Average reactor coolant temperature = 572°F
What is the core mass flow rate in percent?
A. 2.0 percent
B. 2.5 percent
C. 3.0 percent

D. 4.0 percent

ANSWER: C.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P685

A nuclear power plant is initially operating at Bércent power with a corel of 48°F when a station
blackout occurs. Natural circulation is establéshad core\T stabilizes at 40°F. If reactor coolant
mass flow rate is 3 percent, which one of the feilg is the current core decay heat level?

A. 1 percent

B. 2 percent

C. 3 percent

D. 4 percent

ANSWER: B.

TOPIC: 193007

KNOWLEDGE: K1.08 [3.1/3.4]

QID: P1485

During a nuclear power plant outage, 5 percentlat@am generator (SG) tubes were plugged due to
wall thinning. Full power reactor coolant systdowf rate and average reactor coolant temperature
(Tave have not changed. Given the following 100 perpenver conditions before the outage:

Tave: 578°F
Tsic=538°F

Which one of the following will be the approximé&&& pressure after the outage when the plant is
returned to 100 percent power? (Assume the ovieeall transfer coefficients for the S/Gs did not
change.)

A. 960 psia

B. 930 psia

C. 900 psia

D. 870 psia

ANSWER: B.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P1782

A nuclear power plant is operating with the folloggiparameters:

Reactor power = 100 percent
CoreAT = 60°F

Reactor coolant system flow rate = 100 percent
Average coolant temperature = 587°F

A station blackout occurs and natural circulatioestablished with the following stable parameters:
Decay heat = 1 percent
CoreAT = 30°F
Average coolant temperature = 572°F

What is the core mass flow rate in percent?

A. 2.0 percent

B. 2.5 percent

C. 3.0 percent

D. 4.0 percent

ANSWER: A.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P2085

During a nuclear power plant outage, 6 percentlat@am generator (SG) tubes were plugged.
Full-power reactor coolant system flow rate andrage reactor coolant temperaturg.lhave _not
changed. Given the following 100 percent powerddions before the outage:

Tave = 584°F
Tsic=544°F

Which one of the following will be the approximé&&& pressure after the outage when the plant is
returned to 100 percent power?

A. 974 psia
B. 954 psia
C. 934 psia
D. 914 psia

ANSWER: A.
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TOPIC: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P2585

During a nuclear power plant outage, 5 percentlat@am generator (SG) tubes were plugged.
Full-power reactor coolant system flow rate andrage reactor coolant temperaturg.lhave _not
changed. Given the following 100 percent powerddions before the outage:

Tave = 588°F
Tsic = 542°F

Which one of the following will be the approxim&&& pressure after the outage when the plant is
returned to 100 percent power?

A. 998 psia
B. 979 psia
C. 961 psia
D. 944 psia

ANSWER: C.

TOPIC: 193007

KNOWLEDGE: K1.08 [3.1/3.4]

QID: P2985

A nuclear power plant is operating at power. T&adwater flow rate to all steam generators is 7.0
x 1P Iom/hr at a temperature of 440°F. The steamrexithe steam generators is at 1,000 psia with
100 percent steam quality.

Ignoring all other heat gain and loss mechanisnmaitus the reactor 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: 193007
KNOWLEDGE: K1.08 [3.1/3.4]
QID: P7639

A nuclear power plant is operating with the follogistable steam generator (SG) and feedwater (FW)
parameters:

SG pressure = 1,000 psia
Total SG steam flow rate = 1.0 x“@m/hr (dry, saturated steam)
Feedwater inlet temperature = 470°F
Based on the above information, what is the thepoaler 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: 193008
KNOWLEDGE: K1.01 [2.8/3.0]
QID: P986

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

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

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

ANSWER: D.

-1- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.01 [2.8/3.0]
QID: P1186 (B1986)

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

A. Region |

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

ANSWER: B.

|
LOG |
HEAT FLUX

—

POOL BOILING CURVE

LOG AT (Twau ~Tsar)
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TOPIC: 193008
KNOWLEDGE: K1.01 [2.8/3.0]
QID: P1286 (B2088)

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: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P85

Why does nucleate boiling improve heat transfex reactor core?

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

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

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

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

ANSWER: D.

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

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

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

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

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

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P1086 (B2784)

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

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

D. Decreases, then increases.

ANSWER: B.

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

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

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

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P2386

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

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

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

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P2686 (B2486)

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

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

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

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: C.
TOPIC: 193008

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

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

A. Increases only

B. Increases, then decreases

C. Decreases only

D. Decreases, then increases

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.02 [2.8/3.0]
QID: P3786 (B3785)

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

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

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: A.

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

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

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

D. lower; higher

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P86

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

A. Small increase IAT because of steam blanketing.

B. Large increase INT because of steam blanketing.

C. Smallincrease inT as vapor bubbles form and collapse.

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

ANSWER: C.

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

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

A. Chemicals dissolved in the water.

B. The absence of ionizing radiation exposure éovhater.

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

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P387 (B388)

What type of boiling is described as follows?

The bulk temperature of the liquid is below satioratbut the temperature of the heat transfer sarfa
is above saturation. Vapor bubbles form at the treasfer surface, but condense in the bulk liquid
so that no net generation of vapor is obtained.

A. Bulk boiling

B. Subcooled nucleate boiling

C. Transition boiling

D. Partial film boiling

ANSWER: B.

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

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

A. Tcladdingequals Fat

B. TcladdingiS greater than skt
C. Tauk coolantequals Fat

D. Tauk coolantiS less than Jat

ANSWER: D.

-10- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P1888 (B1786)

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

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

D. Tsulk coolantiS less than dat

ANSWER: C.

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

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

A. Steam bubbles have a greater thermal conductivén water.

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

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

ANSWER: D.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P2687 (B1287)

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

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

D. Saturated natural convection

ANSWER: B.

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

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

A. Surface scratches or cavities in the fuel claddi
B. Subsurface void defect in the fuel cladding.

C. Increased coolant velocity past the fuel rod.

D. Chemically inert material dissolved in the caula

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.03 [2.8/3.1]
QID: P3686 (B3685)

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

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

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

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

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

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

ANSWER: A.

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

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

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

ANSWER: A.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.04 [3.1/3.3]
QID: P287 (B2987)

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

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

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

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

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

ANSWER: A.

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

Departure from nucleate boiling should not be addwo occur in the core because...
A. as steam bubbles begin to blanket the fuelttoelyadiative heat transfer decreases.
B. as steam bubbles in the coolant form and théaps®e, water hammer occurs.

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

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

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.04 [3.1/3.3]
QID: P3388 (B1288)

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

A. Bulk boiling is occurring.
B. Nucleate boiling is occurring.
C. Critical heat flux is increasing.

D. Departure from nucleate boiling is occurring.

ANSWER: D.

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

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

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

ANSWER: A.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P144

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

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

D. subcriticality

ANSWER: C.

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

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

B. Increasing pressurizer pressure.

C. Increasing reactor coolant flow rate.

D. Increasing reactor coolant temperature.

ANSWER: D.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P1093

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

B. Increasing pressurizer pressure.

C. Increasing core bypass flow.

D. Increasing reactor power.

ANSWER: B.

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

A nuclear power plant is operating with the followiinitial conditions:

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

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

A. One reactor coolant pump trips with automatit control.

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

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

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

ANSWER: D.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P1889

A nuclear power plant is operating with the follogiinitial conditions:

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

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

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

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

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

ANSWER: C.

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

A nuclear power plant is operating with the followgiinitial conditions:

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

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

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

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

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

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

ANSWER: D.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2387

A nuclear power plant is operating with the followgiinitial conditions:

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

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

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

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

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

ANSWER: B.

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

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

A. Fully withdrawing a bank of shutdown rods.

B. Diluting RCS boron concentration by 50 ppm.

C. Reducing RCS flow rate by one percent.

D. Increasing RCS pressure by 10 psig.

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2587

A nuclear power plant is operating with the followgiinitial conditions:

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

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

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

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

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

ANSWER: A.

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

A nuclear power plant is operating with the followiinitial conditions:

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

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

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

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

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

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

ANSWER: B.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.05 [3.4/3.6]
QID: P2989

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

A. Fully withdrawing a bank of shutdown rods.

B. Diluting reactor coolant boron concentration3fyppm.

C. Reducing reactor coolant temperature by 5°F.

D. Decreasing reactor coolant pressure by 10 psig.

ANSWER: D.

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

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

A. Decrease pressurizer pressure.

B. Decrease reactor coolant flow.

C. Decrease reactor power.

D. Increase reactor coolant temperature.

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P145

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

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

D. Decreases, then increases.

ANSWER: C.

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

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

B. nucleate heat flux.

C. transition heat flux.

D. departure heat flux.

ANSWER: A.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P989
The critical heat flux is the heat transfer rate yo@t of fuel rod that will initiallyacse

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

D. area; departure from nucleate boiling

ANSWER: D.

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

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

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

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

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

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1586

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

A. Decrease reactor coolant flow rate by 5 percent.

B. Decrease reactor power by 10 percent.

C. Decrease reactor coolant temperature by 3°F.

D. Increase pressurizer pressure by 20 psia.

ANSWER: A.

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

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

B. An inadvertent reactor trip from 100 percent pow

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

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

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P689

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

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

ANSWER: C.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1089

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

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

A.

B.

C.

D.

ANSWER: C.

Region |
Region Il
Region Il

Region IV

LOG |
HEAT FLUX

=

POOL BOILING CURVE

LOG AT
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1689 (B1386)

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

B. B

C. C

D. D

ANSWER: B.

LOG
HEAT FLUX [T

LOG AT (Twac - Tsar)

POOL BOILING CURVE
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TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P1891 (B987)

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

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

D. Subcooled nucleate boiling.

ANSWER: B.

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

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

A. Complete steam blanketing of the fuel rod swgfac

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

C. Steam bubbles form and collapse on the fuetwtice.

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

ANSWER: B.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.07 [2.6/2.6]
QID: P2188 (B2185)

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

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

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

D. Subcooled nucleate boiling.

ANSWER: B.

LOG
HEAT FLUX

LOG AT (Twa -Tsar)

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

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

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

A. nucleate boiling.

B. stable film boiling.

C. partial film boiling.

D. single-phase convection.

ANSWER: C.

LOG
HEAT FLUX [~

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

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

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

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

B. Region Il

C. Region llI

D. Region IV

ANSWER: C.

|
LOG |
HEAT FLUX

e

POOL BOILING CURVE

LOG AT (Twaw -Tsar)
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P88

Film boiling heat transfer is...

A. the most efficient method of boiling heat trasrsf

B. heat transfer through an oxide film on the cladd

C. heat transfer being accomplished with no enthaliange.

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

ANSWER: D.

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

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

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

C. saturated nucleate boiling.

D. onset of nucleate boiling.

ANSWER: A.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P889 (B1987)

If the fission rate in a reactor core steadily @ages, the mode of heat transfer that occurs inatedgli
after the critical heat flux is reached is called..

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

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

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

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

B. B

C. C

D. D

ANSWER: C.

LOG
HEAT FLUX [T

LOG AT (Twaw - Tsar)

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

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

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

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

D. Subcooled nucleate boiling.

ANSWER: A.

LOG
HEAT FLUX

LOG AT (Twaw -Tsar)

POOL BOILING CURVE
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TOPIC: 193008
KNOWLEDGE: K1.08 [2.6/2.6]
QID: P3488 (B3485)

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

A. Forced convection

B. Natural convection

C. Conduction

D. Radiation

ANSWER: D.

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

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

A. actual heat flux divided by the critical heatxl

B. critical heat flux divided by the actual heatdl

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

ANSWER: B.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.10 [2.9/3.1]
QID: P289

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

B. average heat transfer rate per unit area atinessore.

C. integrated heat transfer rate along the entieérbd.

D. total heat transfer rate along the entire fodl r

ANSWER: A.

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

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

A. At the top of the fuel assembly.

B. At the bottom of the fuel assembly.

C. Between the bottom and midplane of the fuelrabbe

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

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

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

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

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

ANSWER: B.

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

Core heat transfer rate_is maximized by the presehc
A. laminar flow with no nucleate boiling.

B. turbulent flow with no nucleate boiling.

C. laminar flow with nucleate boiling.

D. turbulent flow with nucleate boiling.

ANSWER: D.
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February 2016
TOPIC: 193008
KNOWLEDGE: K1.14 [2.6/2.7]
QID: P690

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

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

D. the coolant flow is laminar instead of turbulent

ANSWER: C.

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

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

A. increases; raises

B. increases; lowers

C. decreases; raises

D. decreases; lowers

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.14 [2.6/2.7]
QID: P1691

February 2016

Which one of the following will minimize core heaansfer?

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

D. Turbulent flow with nucleate boiling.

ANSWER: A.

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

A nuclear power plant is operating at 100 percemiqy.

be directly reduced by...

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

C. increasing reactor coolant flow rate.

D. increasing pressurizer level.

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P290

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

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

D. departure from nucleate boiling ratio.

ANSWER: C.

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

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

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

D. Pressurizer pressure greater than the safetgtiopn actuation setpoint.

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

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

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

D. Increased concentration of soluble gases ifR(BS.

ANSWER: B.

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

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

A. reactor core.

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

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

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

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

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

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

D. Reactor core

ANSWER: A.

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

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

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

ANSWER: B.

-43- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.15 [3.6/3.8]
QID: P2790

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

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

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

ANSWER: C.

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

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

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

A. 30°F
B. 36°F
C. 66°F
D. 96°F

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

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

A.

B.

C.

D.

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

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

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

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

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

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

D. Coolant laminar layer

ANSWER: A.

CLADDING

FUEL PELLET

COOLANT
FLOW

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

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

A. RCP cavitation.

B. RCP runout.

C. RCS loop water hammer.

D. RCS hot leg saturation.

ANSWER: A.

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

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

A. velocity; fuel assembly length

B. temperature; fuel assembly length

C. velocity; coolant channel cross-sectional area

D. temperature; coolant channel cross-sectional are

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

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

Given:

* Pressure atiHs 24 psig.

* Pressure atHs 16 psig.

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

The pressure decrease due to friction head losgebatR and B is ; and the direction of
flow is from

A. 2 psig; left to right
B. 2 psig; right to left
C. 4 psig; left to right
D. 4 psig; right to left

ANSWER: D.

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

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

Given:

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

The pressure decrease due to friction head losgebatR and B is ; and the direction of
flow is from

A. 2 psig; left to right
B. 2 psig; right to left
C. 4 psig; left to right
D. 4 psig; right to left

ANSWER: A.

OP

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

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

Given:

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

The pressure decrease due to friction head losgebatR and B is ; and the direction of
flow is from

A. 2 psig; left to right
B. 2 psig; right to left
C. 6 psig; left to right
D. 6 psig; right to left

ANSWER: B.

P;

P-
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TOPIC: 193008
KNOWLEDGE: K1.18 [2.3/2.5]
QID: P7048 (B7046)

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

Given:

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

The pressure decrease due to friction head losgebatR and B is ; and the direction of
flow is from

A. 2 psig; left to right
B. 2 psig; right to left
C. 4 psig; left to right
D. 4 psig; right to left

ANSWER: D.

sz

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

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

Given:

The pressure atifs 20 psig.

The pressure atis 20 psig.

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

The pressure decrease due to friction head losgebatR and B is ; and the direction of
flow is from

A. 6 psig; left to right
B. 6 psig; right to left
C. 10 psig; left to right
D. 10 psig; right to left

ANSWER: B.

sz

QP1
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QID: P1192

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

A. 7.92 x 16 Iom/hr

B. 8.40 x 16 Ibm/hr

C. 1.26 x 181lbm/hr

D. 1.32 x 181bm/hr

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

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

A. 5.66 x 16 Iom/hr

B. 8.40 x 16 Iom/hr

C. 3.60 x 101bm/hr

D. 9.43 x 16 Iom/hr

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

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

A. 5.66 x 16 Iom/hr

B. 6.23 x 16 Ibom/hr

C. 5.66 x 101bm/hr

D. 6.23 x 16 1bm/hr

ANSWER: B.

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

Adequate core bypass flow is needed to...

A. cool the excore nuclear instrument detectors.

B. provide reactor coolant pump minimum flow regunents.

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

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

ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.20 [2.9/2.9]
QID: P1391

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

B. Prevents boron precipitation in the core badflea.

C. Prevents excessive reactor vessel wall diffeket@mperature.

D. Provides cooling to various reactor vessel maecomponents.

ANSWER: D.

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

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

A. Provides mixing of coolant in the reactor vedsedhd.

B. Provides even coolant flow distribution througke fuel.

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

D. Ensures core exit thermocouple readings reptesamage fuel temperatures.

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

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

A. minimize the RCS volume.

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

C. ensure a maximum RCS loop transit time.

D. ensure RCS natural circulation flow can be distabd.

ANSWER: D.

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

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

B. The heat source must be located higher thahahesink.

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

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

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

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

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

D. piping length

ANSWER: A.

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

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

A. not occur.

B. not be affected.

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

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

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

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

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

ANSWER: D.

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

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

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

A. 2°F.
B. 4°F.
C. 8°F.
D. 10°F.

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

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

D. higher; temperature

ANSWER: D.

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

Which one of the following conditions must occurstgstain natural convection in a fluid system?
A. Subcooling of the fluid.

B. A phase change in the fluid.

C. A density change in the fluid.

D. Radiative heat transfer to the fluid.

ANSWER: C.
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KNOWLEDGE: K1.21 [3.9/4.2]
QID: P2092

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

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

A. 2°F.
B. 4°F.
C. 8°F.
D. 10°F.

ANSWER: C.

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

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

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

A. 4°F.
B. 6°F.
C. 8°F.
D. 10°F.

ANSWER: C.
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KNOWLEDGE: K1.21 [3.9/4.2]
QID: P2491

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

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

A. 400 gpm.

B. 565 gpm.

C. 635 gpm.

D. 696 gpm.

ANSWER: C.

TOPIC: 193008

KNOWLEDGE: K1.21 [3.9/4.2]

QID: P7447

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

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

ANSWER: B.
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KNOWLEDGE: K1.22 [4.2/4.2]
QID: P1492

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

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

RCS HotLeg RCS Cold Leg SG RCS CET

Temperature  Temperature  Pressures  Subcooling

A. Decreasing Stable Stable Increasing

B. Increasing Decreasing Increasing Decreasing

C. Decreasing Decreasing Decreasing Decreasing

D. Increasing Increasing Decreasing Increasing
ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.22 [4.2/4.2]
QID: P1791

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

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

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

RCS HotLeg RCS Cold Leg SG RCS CET
Temperature  Temperature  Pressures  Subcooling
A. Stable Decreasing  Decreasing Stable
B. Stable Stable Decreasing Decreasing
C. Decreasing Decreasing Decreasing Increasing
D. Decreasing Stable Stable Increasing
ANSWER: B.
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TOPIC: 193008
KNOWLEDGE: K1.22 [4.2/4.2]
QID: P7670

A reactor had been operating at 100 percent pawe} fnonths when a loss of offsite power occurred,
causing a reactor trip and a loss of forced reamotant flow. If forced reactor coolant flow istn
restored, which one of the following describesr#lationship between reactor coolant hot leg and
cold leg temperatures one hour after the reaag? tr

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

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

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

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

ANSWER: A.

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

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

A. Reactor coolant pressure

B. Time after reactor trip

C. Feedwater flow rate

D. Steam generator pressure

ANSWER: A.
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KNOWLEDGE: K1.23 [3.9/4.1]
QID: P293

Fully-developed natural circulation flow rate wik greatest when...

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

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

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

ANSWER: B.

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

Natural circulation flow can be enhanced by...

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

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

ANSWER: B.
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KNOWLEDGE: K1.23 [3.9/4.1]
QID: P1493

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

B. Steam generator level is increased.

C. Pressurizer pressure is decreased.

D. Steam generator pressure is increased.

ANSWER: B.

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

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

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

Initial Post-trip Steam
Reactor Power Generator Pressure

A. 100 percent 1,100 psia

B. 25 percent 1,100 psia

C. 100 percent 1,000 psia

D. 25 percent 1,000 psia
ANSWER: C.
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QID: P1985

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

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

Initial Post-trip Steam
Reactor Power Generator Pressure

A. 100 percent 1,100 psia

B. 25 percent 1,100 psia

C. 100 percent 1,000 psia

D. 25 percent 1,000 psia
ANSWER: B.
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KNOWLEDGE: K1.23 [3.9/4.1]
QID: P2492

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

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

Days At Post-trip Steam
Full Power Generator Pressure
A. 12 1,100 psia
B. 100 1,100 psia
C. 12 1,000 psia
D. 100 1,000 psia
ANSWER: D.
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TOPIC: 193008
KNOWLEDGE: K1.23 [3.9/4.1]
QID: P3292

A few minutes ago, a nuclear power plant experidrecloss of offsite power that caused a reactpr tri
and a loss of all reactor coolant pumps. Naturautation flow is currently developing in the réac
coolant system (RCS).

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

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

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

ANSWER: D.

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

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

steam generators contain U-tubes.)

A. hot leg; hot leg

B. cold leg; hot leg

C. hotleg; cold leg

D. cold leg; cold leg

ANSWER: A.
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TOPIC: 193008
KNOWLEDGE: K1.24 [2.7/3.1]
QID: P786

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

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

D. Radiation with total core voiding.

ANSWER: B.

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

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

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

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

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

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

ANSWER: C.
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TOPIC: 193008
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P593

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

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

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

C. SG level will decrease and SG pressure willaase.

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

ANSWER: B.

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

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

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

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

D. increase; decrease

ANSWER: C.

-71- Thermal Hydraulics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193008
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P2093

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

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

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

D. SG pressure will increase and CET temperatuiésamain constant.

ANSWER: A.

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

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

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

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

ANSWER: A.
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TOPIC: 193009
KNOWLEDGE: K1.02 [2.3/2.8]
QID: P1195

A nuclear power plant is operating at steady-2@tpercent power in the middle of a fuel cycle.| Al
control rods are fully withdrawn and in manual coht Core axial power distribution is peaked
below the core midplane.

Which one of the following will cause the maximumiad peaking (or hot channel) factor to initially
decrease?

A. One bank of control rods is inserted 10 percent.
B. Turbine load/reactor power is reduced by 10 getr.c
C. Reactor coolant system boron concentrationdsaed by 10 ppm.

D. A control rod located at the edge of the cotlyfmnserts into the core.

ANSWER: B.

TOPIC: 193009
KNOWLEDGE: K1.02 [2.3/2.8]
QID: P7650

A reactor is operating at 80 percent power neantialle of a fuel cycle. All control rods are nigar
fully withdrawn and in manual control. Core axpawer distribution is peaked below the core
midplane.

Which one of the following will increase the coreximum axial peaking (or hot channel) factor?
(Assume _no operator action is taken unless statetithat main turbine load and core xenon
distribution do_not change unless stated.)

A. Turbine load/reactor power is reduced by 10 get.c

B. The controlling bank of control rods is withdmnaw inches.

C. Reactor coolant system boron concentrationdsaed by 15 ppm.

D. A fully withdrawn control rod located at the edgf the core drops to the bottom of the core.

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.04 [2.3/2.7]
QID: P3295

A PWR core consists of 50,000 fuel rods; each foélhas an active length of 12 feet. The core is
producing 1,800 MW of thermal power. If the tdtelat flux hot channel factor (also called the total
core peaking factor) is 2.0, what is the maximumedir power density being produced in the core?
A. 4.5 kWit

B. 6.0 kw/ft

C. 9.0 kwitt

D. 12.0 kWit

ANSWER: B.

TOPIC: 193009

KNOWLEDGE: K1.04 [2.3/2.7]

QID: P3794

A PWR core consists of 50,000 fuel rods; each rfoélhas an active length of 12 feet. The core is
producing 1,800 MW of thermal power. If the tdtalat flux hot channel factor (also called the total
core peaking factor) is 1.5, what is the maximumedir power density being produced in the core?
A. 4.5 KW/t

B. 6.0 kW/ft

C. 9.0 kwitt

D. 12.0 kW/ft

ANSWER: A.
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TOPIC: 193009
KNOWLEDGE: K1.04 [2.3/2.7]
QID: P4949

A PWR core consists of 50,000 fuel rods; each foélhas an active length of 12 feet. The core is
producing 1,800 MW of thermal power. If the tdtelat flux hot channel factor (also called the total
core peaking factor) is 3.0, what is the maximumedir power density being produced in the core?

A. 4.5 kW/ft
B. 6.0 kWI/ft
C. 9.0 kW/tt
D. 12.0 kW/ft

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.04 [2.3/2.7]
QID: P5249

A reactor is operating at 3,400 MW thermal powéihe core linear power density limitis 12.2 kW/ft.

Given:

» The reactor core contains 198 fuel assemblies.
» Each fuel assembly contains 262 fuel rods, eadh avitactive length of 12 feet.
» The highest total peaking factors measured in tine are as follows:

Location A: 2.5
LocationB: 2.4
Location C: 2.3
Location D: 2.2

Which one of the following describes the operatingditions in the core relative to the linear power
density limit?

A. All locations in the core are operating below tinear power density limit.

B. Location A has exceeded the linear power detisitiy while locations B, C, and D are operating
below the limit.

C. Locations A and B have exceeded the linear paeasity limit while locations C and D are
operating below the limit.

D. Locations A, B, and C have exceeded the lineargp density limit while location D is operating
below the limit.

ANSWER: D.
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TOPIC: 193009
KNOWLEDGE: K1.04 [2.3/2.7]
QID: P6249 (B6247)

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.
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TOPIC: 193009
KNOWLEDGE: K1.04 [2.3/2.7]
QID: P7690

A reactor is operating at 3,300 MW thermal powéihe core linear power density limit is 12.4 kW/ft.
Given:

« The reactor core contains 198 fuel assembilies.
» Each fuel assembly contains 262 fuel rods, eadn avitactive length of 12 feet.
* The highest total peaking factors measured in tine are as follows:

Location A: 2.5
Location B: 2.4

Location C: 2.3
Location D: 2.2

Which one of the following describes the operatingditions in the core relative to the linear power
density limit?

A. All locations in the core are operating below tinear power density limit.

B. Location A has exceeded the linear power detisitiy while locations B, C, and D are operating
below the limit.

C. Locations A and B have exceeded the linear paeasity limit while locations C and D are
operating below the limit.

D. Locations A, B, and C have exceeded the lineargp density limit while location D is operating
below the limit.

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P56

What is the basis for the limit on maximum lineawer density (KW/ft)?
A. To provide assurance of fuel integrity.

B. To prevent xenon-135 oscillations.

C. To allow for fuel pellet manufacturing tolerasce

D. To prevent nucleate boiling.

ANSWER: A.

TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P94

If a reactor is operated within the core thermaits, then...
A. plant thermal efficiency is optimized.

B. fuel cladding integrity is ensured.

C. pressurized thermal shock will be prevented.

D. reactor vessel thermal stresses will be minichize

ANSWER: B.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P396 (B1793)

The 2,200°F maximum fuel cladding temperature lisiitnposed because...
A. 2,200°F is approximately 500°F below the fugdding 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 decreasssidly at temperatures above 2,200°F.

ANSWER: B.

TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P894

During normal operation, fuel cladding integrityeissured by...
A. the primary system relief valves.

B. core bypass flow restrictions.

C. the secondary system relief valves.

D. operating within core thermal limits.

ANSWER: D.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P9O94

Maximum fuel cladding integrity is maintained by...

A. always operating below 110 percent of reactalaat system design pressure.
B. actuation of the reactor protection system upoeactor accident.

C. ensuring that actual heat flux is always less ttritical heat flux.

D. ensuring operation above the critical heat fluxing all operating conditions.

ANSWER: C.

TOPIC: 193009

KNOWLEDGE: K1.05 [3.1/3.5]

QID: P1194

Peaking (or hot channel) factors are used to estehlmaximum reactor power level such that fuel
pellet temperature is limited to prevent of the fuel pellets; and fuel cladding temperature
is limited to prevent of the fuel claddduring most analyzed transients and abnormal
conditions.

A. melting; melting

B. excessive expansion; melting

C. melting; excessive oxidation

D. excessive expansion; excessive oxidation

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P1295

Reactor thermal limits are established to...

A. ensure the integrity of the reactor fuel.

B. prevent exceeding reactor vessel mechanicatdtrans.
C. minimize the coolant temperature rise acrossthe.

D. establish control rod insertion limits.

ANSWER: A.

TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P1395 (B1893)

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 ojp@sbnly.

D. normal, abnormal, postulated and unpostulatediant operations.

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P2194 (B2194)
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.

C.

D.

The material strength of zircaloy decreasesditgit temperatures above 2,200°F.
The rate of the zircaloy-water reaction increasignificantly at temperatures above 2,200°F.

At the normal operating pressure of the reaetsssel, a cladding temperature above 2,200°F
indicates that the critical heat flux has been eged.

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P2796

Given the following initial parameters for a segieha fuel rod:
Power density = 3 kW/ft

Tcoolant =579°F
T+uel centerline = 2,400°F

Reactor power is increased such that the folloyigigmeters now exist for the same fuel rod
segment:

Power density = 5 kW/ft
Tcoolant = 590°F

Thruel centerline = ?

Assuming no boiling occurs and coolant flow ratenshanged, what will be the new stable
Ttuel centerling

A. 3,035°F
B. 3,614°F
C. 3,625°F
D. 4,590°F

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.05 [3.1/3.5]
QID: P2995 (B2292)

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 rate of the zircaloy-steam reaction increasgnificantly above 2,200°F.
C. If fuel cladding temperature reaches 2,200°€ ahset 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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TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P383 (B394)

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: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P394 (B396)

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.
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TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P495 (B495)

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: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P1095

A reactor is operating at steady-state 80 percawepwith all control rods fully withdrawn and in
manual control. Compared to a 50 percent insedfane control rod, a 50 percent insertion of a

group (or bank) of control rods will cause a increase in the maximum axial peaking factor
and a increase in the maximum radidipgdactor. (Assume reactor power remains
constant.)

A. smaller; smaller
B. smaller; larger

C. larger; smaller

D. larger; larger

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P1594 (B1594)

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
2,700°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.

<— CLADDING

|

COOLANT
FLOW

@f

4

FUEL PELLET

|

COOLANT
FLOW

=

-18- Core Thermal Limits



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P1795

A reactor is operating at 80 percent power witkcafitrol rods fully withdrawn. Compared to a 50
percent insertion of a group (or bank) of contaals, a 50 percent insertion of a single controlwdbd
cause a increase in the maximum axaipg factor and a increase in the
maximum radial peaking factor. (Assume reactorgron@mains constant.)

A. larger; larger

B. larger; smaller

C. smaller; larger

D. smaller; smaller

ANSWER: C.

TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P1894 (B1395)

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. Smaller at EOC, due to fuel pellet densification
B. Smaller at EOC, due to contamination of fill gégh fission product gases.
C. Larger at EOC, due to reduction in gap betwhkerfuel pellets and cladding.

D. Larger at EOC, due to a greater temperaturerdifice between the fuel pellets and coolant.

ANSWER: C.
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TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P1994 (B1995)

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: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P2195 (B2192)

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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TOPIC: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P2296 (B2696)

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: 193009
KNOWLEDGE: K1.07 [3.1/3.5]
QID: P2395 (B2394)

Refer to the drawing of a fuel rod and coolant fichannel (see figure below).
The reactor is shut down with the following paraenetalues:

320°F
780°F

Tcoolant

Tfuel centerline

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: 193009
KNOWLEDGE: K1.07 [2.9/3.3]
QID: P3195 (B3193)

Refer to the drawing of a fuel rod and coolant fichannel (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: 193009
KNOWLEDGE: K1.07 [2.9/3.3]
QID: P3395 (B1697)

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: 193009
KNOWLEDGE: K1.07 [2.9/3.3]
QID: P3895

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

Tcoolant = 550°F

Thuel centerline = 2,250°F

Assume the total heat transfer coefficient and&aetor coolant temperature do not change. What
will the stable fuel centerline temperature besdcator power is increased to 75 percent?

A. 2,550°F
B. 2,800°F
C. 2,950°F
D. 3,100°F

ANSWER: D.
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QID: P6449 (B6449)

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 averag&efuekerature in the fuel rod to

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.

TOPIC: 193009
KNOWLEDGE: K1.07 [2.9/3.3]
QID: P7630

If fuel pellet densification occurs in a fuel rotbducing a constant power output, the averagerinea
power density in the fuel rod will besmpellet densification causes fuel pellets to

A. decrease; swell

B. decrease; shrink

C. increase; swell

D. increase; shrink

ANSWER: D.
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QID: P97  (B899)

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.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P296

Brittle fracture is the fragmentation of metal riéisig from the application of stress at
relatively temperatures.

A. compressive; high
B. compressive; low
C. tensile; high
D. tensile; low

ANSWER: D.
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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: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P497 (B499)

Which one of the following comparisons will resimta_higher probability for brittle fracture of the
reactor vessel?

A. A high gamma flux in the reactor rather thanghmeutron flux.
B. A high oxygen content in the reactor coolanheathan a low oxygen content.
C. A high material strength in the reactor vesatier than a high material ductility.

D. A rapid 100°F reactor cooldown at a high tempewrarather than at a low temperature.

ANSWER: C.
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QID: P1200

Which one of the following reduces the probabibifybrittle fracture of the reactor vessel?
A. The presence of a preexisting flaw

B. The presence of a tensile stress

C. Operation at low temperatures

D. Small heatup and cooldown rates

ANSWER: D.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P1296

Which one of the following comparisons increasespgitobability of brittle fracture of a pressure
vessel wall?

A. A high temperature rather than a low temperature
B. A tensile stress rather than a compressivesstres
C. Performing a 100°F/hour heatup rather than &A/00ur cooldown.

D. Fabricating the vessel from stainless steekratian carbon steel.

ANSWER: B.
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Which one of the following statements describesréhationship between brittle fracture and the
nil-ductility transition temperature?

A. Operation below the nil-ductility transition t@@rature will result in brittle fracture.
B. Operation above the nil-ductility transition teenature will result in brittle fracture.

C. Operation below the nil-ductility transition tperature will increase the probability of brittle
fracture.

D. Operation above the nil-ductility transition teenature will increase the probability of brittle
fracture.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P1597 (B1899)

Which one of the following comparisons increasesgtobability for brittle fracture of a reactor
vessel wall?

A. Using a vessel fabricated from stainless stablar than carbon steel.

B. Subjecting the vessel wall to a compressivesstrather than a tensile stress.

C. A high reactor coolant temperature rather thlowareactor coolant temperature.
D. Performing a 100°F/hr cooldown of the reactdheathan a 100°F/hr heatup.

ANSWER: D.
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QID: P1696 (B2700)
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.

C.

A compressive stress across the vessel wakrdtian a tensile stress.

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: 193010

KNOWLEDGE: K1.01 [2.8/3.2]

QID: P1796

Brittle fracture of the reactor vessel wall is leldeely to occur at...

A.

B.

C.

D.

120°F; 2,200 psig.
120°F; 400 psig.
400°F; 2,200 psig.

400°F; 400 psig.

ANSWER: D.
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KNOWLEDGE: K1.01 [2.8/3.2]
QID: P1896 (B1299)

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: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P2096 (B2099)

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 teenature.

D. Maintaining the number of reactor vessel heawgtown cycles within limits.

ANSWER: C.
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QID: P2196
Brittle fracture of the reactor vessel (RV) is lddsely to occur during a of the RV whe
RV temperature is the nil-ductility s@ion temperature.

A. cooldown; above
B. heatup; above
C. cooldown; below

D. heatup; below

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P2496 (B2499)

Brittle fracture of a low-carbon steel is more likéo occur when the temperature of the steel is
the nil-ductility transition temperatwed will normally occur when the applied stress i
the stéglyield strength (or yield stress) at room tempeeat

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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QID: P2497 (B2500)

Which one of the following comparisons will resimta higher probability for brittle fracture of a
reactor vessel?

A. A reactor coolant pH of 8.5 rather than 9.0.
B. A high oxygen content in the reactor coolanheathan a low oxygen content.
C. A 50°F/hr cooldown rather than a 100°F/hr heatup

D. A high gamma flux in the reactor rather tharighineutron flux.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P2896

Which one of the following comparisons will resinta lower probability of brittle fracture failui
the reactor vessel?

A. A reactor coolant pH of 9.0 rather than 8.5.

B. A low oxygen content in the reactor coolant eatthan a high oxygen content.
C. A 50°F/hr cooldown rather than a 100°F/hr heatup

D. A high gamma flux in the reactor rather tharighimeutron flux.

ANSWER: D.
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QID: P98

The nil-ductility transition temperature for a reacvessel is the temperature...

A. below which the probability of brittle fractusggnificantly increases.

B. determined by fracture mechanics to be equivdtethe reference transition temperature.
C. determined by Charpy V-notch test to be equntaie the reference transition temperature.

D. below which the yield stress of the metal iseirsely proportional to Young's modulus of
elasticity.

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P597 (B2699)

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 deforas RV pressure decreases.

D. below which the RV metal loses its ability tagtically deform as RV pressure increases.

ANSWER: D.
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QID: P697 (B1500)

The nil-ductility transition temperature is the f@@nature 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.

TOPIC: 193010
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P996  (B2299)

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.
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QID: P96  (B100)

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: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P142

Which one of the following reactor coolant systdRCS) conditions is least effective in preventing
brittle fracture of the reactor vessel?

A. Operating within prescribed RCS heatup and cowldrate limitations.

B. Operating with RCS temperature greater thamtihéuctility transition temperature.
C. Operating with low RCS pressure when RCS tentpexas low.

D. Operating with a ramped RCS temperature asoepotver level increases.

ANSWER: D.
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Why are reactor coolant system cooldown rate litiites established?
A. Prevent excessive reactivity additions.

B. Prevent brittle fracture of the reactor vessel.

C. Prevent excessive reactor coolant system subgool

D. Prevent impurities from precipitating out of stdn in the reactor vessel.

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P300

The thermal stress experienced by the reactor Méggag a reactor coolant system heatup is...
A. compressive at the inner wall and tensile ataier wall of the vessel.
B. tensile at the inner wall and compressive abtiter wall of the vessel.
C. tensile across the entire vessel wall.

D. compressive across the entire vessel wall.

ANSWER: A.
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QID: P399 (B399)

The total stress on the reactor vessel inner wateater during cooldown than heatup because...
A. thermal stress during heatup totally offsetsspuee stress at the inner wall.
B. both pressure stress and thermal stress arigetahtghe inner wall during cooldown.

C. the tensile thermal stress at the inner wajtésater 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.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P898

The likelihood of brittle fracture failure of theactor vessel is reduced by...
A. increasing reactor vessel age.

B. reducing reactor vessel pressure.

C. reducing reactor vessel temperature.

D. increasing the reactor vessel gamma flux exgosur

ANSWER: B.
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Which one of the following will increase the comgsire stress on the outside surface of the reactor
vessel wall?

A. Neutron irradiation
B. Gamma irradiation
C. Reactor coolant system cooldown

D. Reactor coolant system heatup

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P1298

Which one of the following applies a compressivest to the inner wall of the reactor vessel duaing
reactor coolant system heatup?

A. Embrittlement stress
B. Yield stress

C. Pressure stress

D. Thermal stress

ANSWER: D.
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Which one of the following is the most limiting cponent for establishing reactor coolant system
heatup/cooldown rate limits?

A. Pressurizer
B. Reactor vessel
C. Fuelrod

D. Steam generator

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P1598

Which one of the following stresses is compressivéhe outer wall of the reactor vessel during a
reactor coolant system cooldown?

A. Yield stress

B. Thermal stress

C. Pressure stress

D. Embrittlement stress

ANSWER: B.

-15- Brittle Fracture and Vessel Thermal Stress



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193010
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Which one of the following will apply a compressisteess to the outside wall of the reactor vessel?
A. Decreasing reactor coolant system pressure.

B. Increasing reactor coolant system pressure.

C. Performing a reactor coolant system cooldown.

D. Performing a reactor coolant system heatup.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P2397 (B2399)

Reactor coolant system pressure-temperature lumes are derived by using a conservative value
for the reactor vessel nil-ductility transition tpemature (NDTT).

Early in core life, the conservative value of NDIiET than actual NDTT; the actual NDTT
is verified periodically over core life by

A. higher; removing and testing irradiated specisehreactor vessel material
B. higher; in-service inspection and analysis efdactor vessel wall
C. lower; removing and testing irradiated specimairg®actor vessel material
D. lower; in-service inspection and analysis of ib&ctor vessel wall

ANSWER: A.
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Which one of the following operating limitationsdssigned to prevent brittle fracture of the reacto
vessel and/or the reactor coolant system (RCS)?

A. Maximum setpoint for the pressurizer safety ealv
B. Maximum differential pressure between the RC& thie steam generators.
C. Maximum RCS pressure versus RCS temperatui@ goren RCS heatup rate.

D. Maximum differential temperature between the RAD8 the pressurizer.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P3698 (B3700)

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 ortlkeeofollowing describes the change in tensilesstre
on the inner wall of the reactor vessel (RV) over hext few hours?

A. Decreases, because the temperature gradierstsati® 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.
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QID: P95
Fast neutron irradiation of the reactor vesselltesu stresses within the vessel metal,
thereby the nil-ductility transition fgnature.

A. decreased; increasing
B. decreased; decreasing
C. increased; increasing

D. increased; decreasing

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P143

Fast neutron irradiation adversely affects thetmraessel primarily by causing...
A. metal embrittlement.

B. brittle fracture.

C. flaw initiation.

D. flaw propagation.

ANSWER: A.
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KNOWLEDGE: K1.05 [2.9/3.0]
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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 pneseot the vessel wall.

ANSWER: D.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P398  (B400)

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 tisethe reactor vessel.

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P499 (B500)

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: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P899  (B1900)

After several years of operation, the maximum adiblg 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 [2.9/3.0]
QID: P998 (B1999)
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: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1100 (B1100)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles with an average capacitpfaf 50 percent. Reactor B has experienced 30
heatup/cooldown cycles with an average capacitypfaif 60 percent.

Which reactor will have the lower reactor vessebuictility transition temperature, and why?

A. Reactor A, due to the lower average capacittofac

B. Reactor A, due to the greater number of heatupdown cycles.

C. Reactor B, due to the higher average capaaditpfa

D. Reactor B, due to the fewer number of heatupdmen cycles.

ANSWER: A.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1498

The two factors that have the greatest effect emthductility transition temperature of the react
vessel over its life are...

A. thermal neutron flux and vessel copper content.
B. thermal neutron flux and vessel carbon content.
C. fast neutron flux and vessel copper content.

D. fast neutron flux and vessel carbon content.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1699 (B1800)

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.
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QID: P1898 (B1200)

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.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1997 (B299)

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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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2098 (B2100)

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 taecior of 50 percent.

Which reactor will have the higher reactor vesdgletlnctility 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 heatofdown cycles.

D. Reactor B, due to the lower average capacitipfac

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2298

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles and has an average capacity of 50 percent. Reactor B has experienced
30 heatup/cooldown cycles and has an average taactior of 60 percent.

Which reactor will have the higher reactor vessietiuctility transition temperature?

A. Reactor A, due to the greater number of heaagddown cycles.

B. Reactor A, due to the lower average capacitiofac

C. Reactor B, due to the fewer number of heatupdomen cycles.

D. Reactor B, due to the higher average capacattyfa

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2599 (B2600)

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 lifetinfgacsty 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: 193010

KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2698 (B3000)

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@luctility transition temperature because the
fission rate in a shutdown reactor is not significa

ANSWER: B.
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QID: P2799 (B2800)

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 heatupdown cycles.

C. Reactor B, due to the higher average capadaditpifa

D. Reactor B, due to the fewer number of heatupdmwen cycles.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3197 (B3200)

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 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 warrarited

A. The test results are credible and the reactsselas more likely to experience brittle fractomv
than after the previous refueling shutdown.

B. The test results are credible and the reactsselas less likely to experience brittle fractncav
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 dunsen NDT temperature would decrease by more
than 2°F during the described 18-month period @fraton.

ANSWER: C.
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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 warrarted

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.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3598 (B3600)

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 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 previouslefy shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reactsselds 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.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3898 (B3900)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been oper&tinlO years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&aiml5 years.

Which reactor will have the higher reactor vesdgletlnctility 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 significantlye fissions.

ANSWER: D.
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QID: P4250 (B4250)

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 warrarited

A. The test results are credible and the reactsselds 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 duenspn NDT temperature would not increase
during the described 18-month period of operation.

D. The test results are questionable because dunspn NDT temperature would increase by less
than indicated during the described 18-month peoiomperation.

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P4450 (B4450)

A reactor is shut down for refueling. During theitdown, 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. Wimehof the following conclusions is warranted?

A. The test results are credible; however, thetoga@ssel is more susceptible to brittle fractuvey
than six years ago.

B. The test results are credible; however, thetoeaessel is less susceptible to brittle fracturey
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 dwenspn NDT temperature should have decreased
since it was last tested.

ANSWER: C.
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QID: P4650 (B4650)

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 tatsilins.

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: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P5550 (B5550)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been opegr&dim24 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 reactessel 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@luctility transition temperature because each
reactor has produced approximately the same nuaibissions.

ANSWER: D.
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QID: P6350 (B6350)

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: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P6950 (B6950)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been oper&tinl6 years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&aiml8 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h

A. Reactor A, due to the higher average lifetimgagaty factor.

B. Reactor B, due to the lower average lifetimeacaty 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.
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QID: P7640 (B7640)

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.

TOPIC: 193010
KNOWLEDGE: K1.06 [3.6/3.8]
QID: P99

A nuclear power plant is shut down with the reactmrlant system at 1,200 psia and 350°F. Which
one of the following would be most likely to cawseressurized thermal shock to the reactor vessel?

A. A rapid depressurization followed by a rapid tugpa
B. A rapid depressurization followed by a rapid Icoovn.
C. Arapid cooldown followed by a rapid pressuriaat
D. A rapid heatup followed by a rapid pressurizatio

ANSWER: C.
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Pressurized thermal shock is a condition that caarofollowing a rapid of the reactor

coolant system if system pressure is rapidly
A. cooldown; decreased

B. cooldown; increased

C. heatup; decreased

D. heatup; increased

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.06 [3.6/3.8]
QID: P2800

Which one of the following reactor coolant systdRCE) events would be most likely to cause a
pressurized thermal shock to the reactor vessel?

A. Starting a reactor coolant pump in an idle R@&lwith the associated steam generator
temperature less than the loop temperature.

B. Starting a reactor coolant pump in an idle R@&plwith the associated steam generator
temperature greater than the loop temperature.

C. Continuous emergency coolant injection to théSRIOring and after a complete and unisolable
rupture of a steam generator steam outlet nozzle.

D. Continuous emergency coolant injection to theSRIDring and after a complete and unisolable
rupture of a reactor vessel coolant outlet nozzle.

ANSWER: C.
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During a severe reactor coolant system overcoatargsient, a major concern is...
A. accelerated zirconium hydriding.
B. loss of reactor vessel water level.
C. loss of reactor coolant pump net positive suchiead.
D. brittle fracture of the reactor vessel.
ANSWER: D.
TOPIC: 193010
KNOWLEDGE: K1.07 [3.8/4.1]
QID: P1000
An uncontrolled cooldown is a brittle fracture centbecause it creates a large stress at
the wall of the reactor vessel.

A. tensile; inner
B. tensile; outer
C. compressive; inner
D. compressive; outer

ANSWER: A.
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During an uncontrolled cooldown of a reactor cobkystem, the component most susceptible to
brittle fracture is the...

A. reactor vessel.
B. steam generator tube sheet.
C. cold leg accumulator penetration.

D. loop resistance temperature detector penetration

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.07 [3.8/4.1]
QID: P1199

Which one of the following describes the thermedst placed on the reactor vessel wall during a
cooldown of the reactor coolant system?

A. Tensile across the entire wall.

B. Compressive across the entire wall.

C. Tensile at the inner wall, compressive at theowall.
D. Compressive at the inner wall, tensile at thieiowall.

ANSWER: C.
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A nuclear power plant heatup is in progress uséagtor coolant pumps. The thermal stress applied
to the reactor vessel 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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