NRC Generic Fundamentals Examination Question Bank--PWR

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

Two identical pressurizers are connected to theedaoation on two identical reactor coolant systems
operating at 1,000 psia. Pressurizer A volumeaingat50 percent saturated water and 50 percent
saturated steam. Pressurizer B volume contaipe&g@nt subcooled water (at 300°F) and 50 percent
nitrogen.

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

A. Pressurizer A due to vaporizing of saturatedewas pressure begins to decrease.

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

C. Pressurizer B due to the subcooled water rengavirelatively small amount of energy during the
outsurge.

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

ANSWER: A.
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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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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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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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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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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
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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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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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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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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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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.

-11- Steam
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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.

-12- Steam
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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.

-13- Steam
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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.

-14- Steam
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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.

-15- Steam
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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.

-16- Steam
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KNOWLEDGE: K1.24 [2.8/3.1]
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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.

-17- Steam
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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.

-18- Steam
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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.

-19- Steam
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TOPIC: 193003
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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.

-20- Steam
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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.

-21- Steam
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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.

-22- Steam
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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.

-23- Steam
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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
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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.

-25- Steam
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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.

-26- Steam
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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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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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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.

-29- Steam



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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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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.

-31- Steam



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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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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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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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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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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.

-36- Steam



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193003
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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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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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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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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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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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.
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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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Dry saturated steam enters a turbine at 1000 pfhethe turbine exhaust pressure at 2 psia. The
efficiency of the turbine is 85 percent. Whathe tipproximate specific work output of the turbine?

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

D. 455 Btu/lbm

ANSWER: A.

TOPIC: 193003
KNOWLEDGE: K1.25 [3.3/3.4]
QID: P7699 (B7699)

Saturated steam at 900 psia enters a high pre@s¢Bjaurbine and exhausts at 200 psia. The HP
turbine exhaust passes through a 100 percentezffionoisture separator (with no heat gain or loss)
before it enters a low pressure (LP) turbine. Wséte 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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