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

Pressure = 1,000 psia
Quality = 100 percent

The main turbine steam chest pressure is 50 péfaich 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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