#8  193003

g 5 - K1.02 [2.4/2.5]

B 5.1 P1774 (N/A)

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% saturated water and 50%
saturated steam. Pressurizer B volume contains 50% subcooled water (300°F) and 50%

nitrogen.

Which one of the following explains which pressurizer will maintain the highest pressure
following a sudden 10% liquid outsurge from each pressurizer?

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 resulting in a smaller amount of energy being
lost upon the outsurge

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

ANSWER: A.

BB RN A BRI A BARR F BB AR AL 34 Frk kS 1,000 psia iE
o AR GRS LD EARR AR A KXF 50%&fok 2 S0%E o 0 AR
B &3 50%=% /4 -K(300°F)¥7 50%% -

T AR F P TE R R AT N (outsurge) 10%i% B 1S 0 vR- SR ISR RS D
A AR A Fl e fo R RS Bt M g e

B. BB A Fl 5 brfo i id bR R R § SRR

C. AR B> F 2 A KERFIPFEL i D o

D. #RHE B> Fli § SEIE B R4 o 5T SR S o



#8  193003

g 5 - K1.02 [2.4/2.5]

B 5.1 P1973 (N/A)

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% subcooled water (300°F)
and 50% nitrogen. Pressurizer B volume contains 50% saturated water and 50% saturated

steam.

Which one of the following explains which pressurizer will maintain the highest pressure
during a sudden 10% liquid outsurge from each pressurizer?

A. Pressurizer A due to the subcooled water resulting in a smaller amount of energy being
lost during the outsurge.

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

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

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

ANSWER: C.

B BAR BRI A BT A BAP I hF B Pk & K 2k Frok 4 St 1,000 psia i
AR AR A BNEEAE o AR A£G 50%= 4 K(300°F)E 50%F 0 B R
B G S0% fook & 50%E fo T o

Tl T E R, R AT ) (outsurge) 0% R 15 0 - SR M B R R4 7
A BRI A FL A RERG NP AL i 0 -

B. SR A Fl 5§ AR b e T SOIE B o

C. ARH¥, B Fls e for kg F B4 Bdn'da 28 o

D. A &H B Fla b o7 SR L BN ORIE S



B 193003
i 87 K102 [2.4/2.5]
B 1 P3874

A nuclear reactor is operating normally at 100% power. Reactor coolant enters the reactor
vessel at a temperature of 556°F and a total flow rate of 320,000 gpm. The reactor coolant
leaves the reactor vessel at 612°F.

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

A. 320,000 to 329,000 gpm

B. 330,000 to 339,000 gpm

C. 340,000 to 349,000 gpm

D. 350,000 to 359,000 gpm

ANSWER: D.

v

— P E B 100% F R K B o 0 F R s fro kR 5 5569F 0 gin g G
320,000 gpm © BLE £ BRI il Aok 5 612°F o

FRR R Rt kiR s 500
A. 320,000 - 329,000 gpm
B. 330,000 - 339,000 gpm
C. 340,000 - 349,000 gpm
D. 350,000 - 359,000 gpm

§% 1D,



8 1 193003
e 4 1 K1.08 [2.8/2.8]
0 1 P674 (B1074)

A liquid is saturated with 0% quality. Assuming pressure remains constant, the addition of a
small amount of heat will...

A. raise the liquid temperature above the boiling point.
B. result in a subcooled liquid.

C. result in vaporization of the liquid.

D. result in a superheated liquid.

ANSWER: C.

— AR R T IER 5 0% o B R A G b r SRR g
Al 2B RAE R AR EAE -

B. A2 %Ly o

C. 278 E®-

D. i ~E#ZH -

BEC



B 193003
il 47 1 K1.08 [2.8/2.8]
BE.: P774 (N/A)

A pressurizer is operating in a saturated condition at 636°F. If a sudden pressurizer level
decrease of 10% occurs, pressurizer pressure will and pressurizer
temperature will

A. remain the same; decrease

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

D. decrease; remain the same

ANSWER: C.
TR ARG ER B R O36°F o SRk R A 10% > RS
_ CEAM

A BIFEA O ER

B. a2 g, a¥Fr

C. " 5 "g i

D. " a7 g



B 193003
fii 47 0 K1.08 [2.8/2.8]
FE.:  P874 (B875)

Consider a water/steam mixture with a current quality of 99%. If pressure remains constant
and heat is removed from the mixture, the temperature of the mixture will and
the quality of the mixture will . (Assume the mixture remains saturated.)

A. decrease; remain the same

B. decrease; decrease

C. remain the same; remain the same

D. remain the same; decrease

ANSWER: D.

ARSI G IR TR 3 99% ek B G “fﬂ R Ao
AL ERS S HERM (BRI LPaEfoRE) -

A TR A

B. "M



B 193003
fii 47 0 K1.08 [2.8/2.8]
BE : P1075

A nuclear power plant is shut down with the pressurizer conditions as follows:
Pressurizer liquid temperature = 588°F
Pressurizer vapor temperature = 607°F

Pressurizer pressure = 1410 psia

If the pressurizer is vented until pressure equals 1200 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.

Prie AR B ASPF > AR R e
ARHERMWIER =588F
DR FTER =607°F
PR RA = 1410 psia

DBERNBEEF IRA Z3 1200 psia FF o H R RE R R



#8  193003

Frae 5 - K1.08 [2.8/2.8]

FE.: Pl174

Which one of the following describes the temperature of a 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.

TP H it AR R R 7
A, mAA ek
B. &atih g
C. # i
D. & i gk

B% B,



B 1 193003
Sei 4 K1.08 [2.8/2.8]
B g : P1374 (B1874)

Consider a water/steam mixture with a current quality of 95%. If pressure remains constant
and heat is added to the mixture, the temperature of the mixture will and the
quality of the mixture will . (Assume the mixture remains saturated.)

A. increase; remain the same

B. increase; increase

C. remain the same; remain the same

D. remain the same; increase

ANSWER: D.
S A K/ EAREF IR HAFR 5% ek B AFEF R BT R EFEFERE
FE R AL (B R & 3 g b ok 1) -

A 23 aFr g

C. a7 % aEr 5
D. 453 5 H 4

§% 1D,



B 193003
fii 47 0 K1.08 [2.8/2.8]
B :  Pl474 (B1974)

If 1 pound-mass of liquid water is in a saturated condition at a constant pressure, the addition
of 1 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.

BB ok BT 0 M1 Brude » - B R (Ibm)enik ok 0 Mg
A 2B REIF-

B. F#3WA ek o

C. H k@A -

D. i % 1°Fif #

¥% B
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FP 0 193003
Fopn 45 0 K1.08 [2.8/2.8]
BB P1574 (B1574)

Consider a steam-water mixture with a current quality of 79%. If pressure remains constant
and heat is added to the mixture, the temperature of the mixture will and the
quality of the mixture will . (Assume the mixture remains saturated.)

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.

CACEA KR AP I FAGCR ST % ek B REAR BRI R LR E
bR » HE R #- (X R & 4 b fofk i) o

Al H A B4

B. R4 aiFA R

C. 84572 % # 4

D. a2 g, a¥Fr %

B%:C
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B 193003
fii 47 0 K1.08 [2.8/2.8]
BE: PIST7S

A nuclear power plant is shut down with the pressurizer in 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 pressurizer pressure to 1350 psia. When pressurizer
pressure stabilizes at 1350 psia, liquid temperature will be and vapor
temperature will be

A. the same; the same
B. the same; lower
C. lower; the same
D. lower; lower

ANSWER: D.

PRal ORI 8 P 0 e A ok B ers R R R AT
AR RAE R = 588°F
DR AR =588°F
PR RA = 1,410 psia

Bt P RAEEE kS E Mg R T 1350 psia o 1R AE €T 1350 psia PF o R IR R
» BAE R °

A Gk afipk
B. @ik ; fit

C. i ; il

D. §iK 5 i i

#% D
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B 1 193003
Sei 4 K1.08 [2.8/2.8]
B g P1974 (B3574)

A steam-water mixture is initially saturated with a quality of 50%, when a small amount of
heat is added. Assuming pressure remains constant and the mixture remains 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.

KR P e de e e E T IR 5 50% ¢ BB A R0 R L R e e B

M AvBpF R EF T IT R H# » BB R B o
A. i“éﬁét ;24 B

B. H 4 afFA %
C. a7 % ;23
D. a7 8 B g

B% B,
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B 1 193003
Sei 4 K1.08 [2.8/2.8]
BE T P1976 (B2874)

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

A. 25%
B. 27%
C. 73%
D. 75%

ANSWER: C.

T 7 e % £467°F ~ 41,000 BTU/Ibm &3 i -k ifl & 554 o B AT 00 i 2
A. 25%
B. 27%
C. 3%
D. 75%

%% 1 C.

7
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#8  193003

g 5 - K1.08 [2.8/2.8]

BE.: P2174

Consider a pressurizer containing a saturated water/steam mixture at 636°F with a quality of
50%. If an outsurge removes 10% of the liquid volume from the pressurizer, the temperature
of the mixture will and the quality of the 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.

¢ A B A 636°F ke o R/ AR &40 ZITTc R 5 50% 4% 33 R 78 ) (outsurge)
A AR A 10%8 A iR 8 R & 5 R R K- » BT R R (B R & 4 afs b foshk

i) o

A, F; B

B. " 34

C. HIFH 8 "%
D. @457 & ;54

H%%:B.
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B 1 193003
Sei 4 K1.08 [2.8/2.8]
B g P2374 (B2375)

Which one of the following describes the effect of removing heat from a steam-water mixture
that is in a saturated condition? (Assume the mixture remains saturated.)

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

ANSWER: D.

ek i E A RIRESFH Gi BE T oIS B B(BAR & g b ek 1) 9
A BREDF

B. B A& #rE

C. ZTHC A %3 4

D. A0 R M b

%D,
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FB 0 193003
e 58 ¢ K1.08 [2.8/2.8]
B e . P2474

A nuclear power plant is shut down with the pressurizer in 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 pressurizer pressure to 1,450 psia. When pressurizer
pressure stabilizes at 1,450 psia, liquid temperature will be and vapor
temperature will be

A. the same; the same
B. the same; higher
C. higher; the same
D. higher; higher

ANSWER: D.

Poae TR R P 0 et A ok B e R TR AT
AR R B = 588°F
PR ETIE R = 588°F
R RS =1,410 psia

e AR A B A 3 HRID 1,450 psia o § ) RAE T 1,450 psia BF o0 R AR R B
C ETR R o

A BFHR S BIFPR
B. a¥ ik &3

C. &3 ; adFiplk

D. #3% ; #3

g% D
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#p 1 193003
Sean 47 0 K1.08 [2.8/2.8]
B3t P2874 (B3374)

An open container holds one pound-mass of liquid water at saturated conditions and
atmospheric pressure. The addition of 4 Btus will...

A. raise the temperature of the water by 4°F.
B. vaporize a portion of the water.

C. increase the density of the water.

D. result in 4°F of superheat.

ANSWER: B.

- ERFEBabefokiifos F BT KRG - BT E AR AR o e 24 Btk
A 2B Kg4F

B. 74 R4 ik

C. H kR

D. & = 4°Fif#

¥% B
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B 1 193003
Sei 4 K1.08 [2.8/2.8]
BE: P2974 (B2975)

Consider a pressurizer containing a saturated water/vapor mixture at 5S00°F. The mixture is
currently stable with no net heat gain or loss occurring. Water and steam each occupy 50% of
the pressurizer volume.

If a leak near the bottom of the pressurizer results in a loss of 10% of the liquid volume from
the pressurizer, the temperature of the mixture will , and the overall quality of the
mixture will . (Assume the mixture remains saturated.)

A. decrease; increase

B. decrease; decrease

C. remain the same; increase

D. remain the same; decrease

ANSWER: A.

© PR, § F S00Fnte fok /TR S F 0 R E B RS ) H A REEFE -
PR TR R E T L 1E50% o

dodk AR R AINHITT A FRABE A I0%MHF Rt > R EF R R M
B A AR R (Bk iR & fFarfote i)
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Given the following:

193003
Frae 5 - K1.12 [2.8/2.3]
P3375 (B3378)

A saturated steam-water mixture with an inlet quality of 60% is flowing through a

moisture separator.

The moisture separator is 100% efficient for removing moisture.

How much moisture will be removed by the moisture separator from 50 lbm of the

steam-water mixture?

A.

B.

C.

10 Ibm

20 Ibm

30 Ibm

D. 40 Ibm

ANSWER: B.

A L 2N Y E

' /ff 4(,4}%?_% E’—j’]l!/% 7J\7‘§;_} :‘;_ 1009 o

T

e S5

kA BB T ke ek

REF HEAIR 5 60% o

ok A L S0 bm T KR A B AR 50 ki 2

A.

B.

C.

D.

10 Ibm

20 Ibm

30 Ibm

40 1bm

% @B
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B 193003
o 47 1 K112 [2.8/2.3]
B :  P3774 (B3778)

Given the following:
+ A saturated steam-water mixture with an inlet quality of 40% is flowing through a
moisture separator.

The moisture separator is 100% efficient for removing water.

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

A. 101bm
B. 201bm
C. 301bm
D. 40 1bm
ANSWER: C.

A L 2] E

AR A BT b e E KR S B EACR B 40% -
. 3% 7J<4,\g,g$51x$ ke G 100% o

Aok e BB K S50 Ibm e T RIR E AR S DK ?
A. 10 Ibm
B. 20 Ibm
C. 301bm
D. 40 Ibm

BEC

21



#8  193003

g 5 - K1.14 [2.4/2.5]

FE.:  P574

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

B. superheated vapor.

C. dry saturated vapor.

D. wet saturated vapor.

ANSWER: B.

BRBHERESDET .
A. EfoFit

B. #E# &

C. §ztefek it

D. Bérfri A

B% B,
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B 1 193003
Sei i K114 [2.4/2.5]
BE: P974

A nuclear power plant is shut down with the pressurizer in a saturated condition with liquid
and vapor temperatures at 650°F. After a reactor coolant system cooldown, pressurizer
conditions are as follows:

Pressurizer liquid temperature = 588°F
Pressurizer vapor temperature = 607°F

Pressurizer pressure = 1410 psia

Given these conditions, the pressurizer liquid is and the pressurizer vapor is

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

D. saturated; superheated
ANSWER: D.

Piae R R R EF > AR Lok o Ry
B AR AT

SRR G 650°F o F O R4 Aok ks

it
X

PR RAIE R =588°F
AR FTIER =607°F

PR RA = 1410 psia
S Aripab IR ARG PR EA S e

C. & friphll s &zt
D. &t i B ER

§% 1D,

23



B 1 193003
Feil 47 0 K1.14 [2.4/2.5]
B3 Pl674

A reactor trip occurred 10 minutes ago due to a loss of coolant accident. Emergency coolant
injection is in progress and pressurizer level is increasing. Current pressurizer conditions are

as follows:

Pressurizer liquid temperature = 540°F
Pressurizer vapor temperature = 607°F
Pressurizer pressure =1,410 psia
Pressurizer level =60%

Given these conditions, the pressurizer liquid is

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

D. subcooled; superheated

ANSWER: D.

and the pressurizer vapor is

AAR LA A EREEE 10 AT & B & AR Rk

iR B B oo EABRA R INACT

PRI R A R = 540°F
DR FTE AR =607°F

PR RS =1,410 psia
PRk = 60%
AR ST 0 RS CH

A. e ¥ e
B. 4 fripdl 1 B#EN
C. xbip® F#frgrA
D. 4Rt BFHEA

#% D
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F8 1 193003
Fodt 87 1 K114 [2.4/2.5]
B P2074 (B2074)

Consider a saturated water/steam mixture at S00°F with a quality of 90%. If the pressure of

the mixture is decreased with no heat gain or loss, the temperature of the mixture will
and the quality of the 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.

¢ drkrfoo R/ FEA R EP DENITR 290% 0 AR S500°F o 4ok iR AR R0 R

BEE O REPFERE s HET R R (B iR &y s foh i) -
A, E I MR
B. % i« ; i“gﬁét

C. @2 % %
D. 453 % H 4

H%}:B.
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B 193003
i 4 K116 [2.6/2.7]
BEL: P2975 (B2973)

An open vessel contains one pound-mass of water at 206°F and atmospheric pressure. Which
one of the following will be caused by the addition of 3.0 Btu to the water?

A. The water temperature will rise by approximately 3°F.

B. Approximately 3% of the water mass will vaporize.

C. The water density will decrease by approximately 3%.

D. The water will become superheated by approximately 3°F.

ANSWER: A.
EA206°Ffer f R4 T o EF - BFEvRk o FAKY 423 Btuy HERT
‘4 o

A. KB X2 B3F
B. kX 7#3%

C. k&R G "3%
D. k¥ B#3°F

BE A
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B 193003
i 8 0 K117 [3.0/3.2]
BEL: P575

A nuclear reactor is shut down with reactor coolant system (RCS) pressure at 1,500 psia and
core decay heat is being removed by the steam generators (S/Gs). What pressure must be
maintained in the S/Gs to obtain a 110°F subcooling margin in the RCS loop cold legs?
(Assume a negligible temperature difference between the RCS and the S/Gs.)

A. 580 psia

B. 600 psia

C. 620 psia

D. 640 psia

ANSWER: B.

o F B iR KRB A AR L ARRCS)ER A L 1,500 psia v 7T A 24 B(S/G)RE 4>
# % WMo TP FTAL BRIFAIF S R4 > 4 i & RCS i B4 #(loop cold leg) »
18 110°F eha=t /2 &4 7 (B3R 7 Lv¢ RCS & S/G 2 B e £)

A. 580 psia

B. 600 psia

C. 620 psia

D. 640 psia

%% 1B,

7/
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B 193003
i 8 0 K117 [3.0/3.2]
BEL: P675

Which one of the following steam generator (S/G) pressures will come closest to producing a
50°F reactor coolant system (RCS) subcooling margin with RCS pressure at 1000 psia?
(Assume a negligible delta-T across the S/G tubes.)

A. 550 psia

B. 600 psia

C. 650 psia

D. 700 psia

ANSWER: C.

BT F B S Aok ks By (RCS)R 4 5 1,000 psia P > & 4 50°F i RCS =t /4 4845 > T 71| i@
FABFETOEFTAL FOC/GRS 2(BEXFEG ZFAAL FE 3 RO AT)

A. 550 psia

B. 600 psia

C. 650 psia

O

700 psia
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B 193003
i 8 0 K117 [3.0/3.2]
BEL: PT75

Which one of the following changes will result in increased subcooling of the condensate
water in the condenser hotwell?

A. TIsolate one bay of the condenser circulating water system
B. Increase circulating water temperature

C. Decrease circulating water flow

D. Decrease the main turbine steam flow rate

ANSWER: D.

TAVRIE R R SR ERE GRS R Y

A MR- BAREB L BROK k BRavk o
B. H e AR R -

C. B> ad-kin -

D. FULAAPETIRE o

#% D
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B 193003
i 47 0 K124 [2.8/3.1]
B . PI475

A nuclear power plant has been operating at 100% power (3400 MWt) for six months when a
main steamline break results in a reactor trip. The break is isolated and all steam generators
(S/Gs) stop depressurizing at 700 psia. The reactor coolant system (RCS) cooldown stops at
503°F and a heatup begins. Current plant conditions are as follows:

Total mass of water in the RCS and S/Gs: 800,000 Ibm
Specific heat of RCS and S/G feedwater: 1.2 Btu/lbm-°F
Reactor coolant pump heat input to RCS: 15 MWt

Decay heat generation rate: 3%
RCS pressure: 1,600 psia
Feedwater flow to S/Gs: Isolated

The above parameters do not change once the break is isolated. The RCS and S/Gs remain in
thermal equilibrium during the heatup. The S/Gs remain saturated and the only S/G heat
removal path is via the safety valve.

Approximately how long from break isolation will it take for S/G pressure to reach the safety
valve setpoint of 1,100 psia?

A. 2 minutes
B. 8 minutes
C. 16 minutes
D. 30 minutes

ANSWER: B.

Poae & B 100%7 5 (3400 MW B B2 » A FAE W BE A B3 F BRER -

FRdral B 2 18 0 913 Z&IT A 2 B(S/G)* 700 psia fi® b R o F O E 4 Frok & SY(RCS)
8 3 503°F R T B4R o TORIRITACT

RCS ¥ S/G %,k & : 800,000 Ibm
RCS £ S/G 47kt 44 1.2 Btu/lbm-°F
FREL FrR ﬁﬁ%] » RCS e £ ¢ 15 MWt
TITEEE 3%

RCS &+ : 1,600 psia
i~ SIG e kR P At

e ’E Ferl B rdi dis o P ST A cRCS &2 S/IGH A B afF4#T - S/G
;}fréﬁ'fr#mg vom B Sd X RS
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FIR S B 7Rpde > 4% 5 A F > i S/IG R4 R F 2K TL 1,100
psia ?

A 2 548
B. 8 »45
C. 16 ~» 45
D. 30 » 45

- B.

RS
S
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#p 1 193003
fea 47 1 K1.24[2.8/3.1]
B3 P1675 (B1175)

Which one of the following is the approximate temperature of a water-steam mixture that has
an enthalpy of 1,150 Btu/Ibm and a quality of 95%?

A. 220°F
B. 270°F
C. 360°F
D. 440°F

ANSWER: C.

721,150 Btu/lbm ~ #X iR 95% k- iR &% HBR YL 557
A. 220°F
B. 270°F
C. 360°F
D. 440°F

%% 1 C.

7
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B 193003
i 87 K125 [3.3/3.4]
BE P75

Which one of the following is the approximate reactor coolant system subcooling margin
when reactor coolant temperature is 280°F and pressurizer pressure is 400 psig?

A. 165°F
B. 168°F
C. 265°F
D. 268°F

ANSWER: B.

Al

e B4 FPoKGE 5 280°F ~ 3R R 4 L 400 psig B 0 K BA ATk kB 4 AR

2

-~

Z
4

Wi

>

165°F
B. 168°F
C. 265°F
D. 268°F

%% 1B,

7/
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FB 0 193003
arae 58 0 K1.25[3.3/3.4]
BE P14l

Given the following reactor coolant system (RCS) parameters, determine the approximate
RCS subcooling margin.

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

A. 25°F
B. 3I°F
C. 38°F
D. 43°F

ANSWER: D.

F B4 Aok k B(RCS)ee dofliche™ o 35 0 RCS =4 4 vk (B o

RCS & 4 = 2,235 psig
RCS #i#4(hot leg)i® & =610°F

A. 25°F
B. 31°F
C. 38°F
D. 43°F

§% 1D,
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#8  193003

Frae 5 - K1.25 [3.3/3.4]

B 5Lt P275(B275)

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

B. 100 psig.

C. 115 psig.

D. 130 psig.

ANSWER: A.

328°Fervk » H&x{o/BR4 5 ...
A. 85 psig
B. 100 psig

C. 115 psig

o

130 psig
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i 87 K125 [3.3/3.4]
BE: P376

If a wet vapor is at 130°F and has a quality of 90%, its specific enthalpy is approximately...
A. 1,015 Btu/lbm.
B. 1,093 Btu/lbm.
C. 1,118 Btu/lbm.
D. 1,216 Btu/lbm.

ANSWER: A.

Yo% RZAER S 130°F Hiz R 5 90% 0 B L
A. 1,015 Btu/lbm
B. 1,093 Btu/lbm

C. 1,118 Btu/lbm

o

1,216 Btu/lbm
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i 87 K125 [3.3/3.4]
BEL: P385

Given the following nuclear power plant conditions:

Core Thermal Power = 3,400 MWt

RCS Tave =573.5°F

S/G Tstm =513.5°F
The plant is shut down for maintenance, during which 5.0% of the total steam generator (S/G)
tubes are plugged. Upon completion of the maintenance, the plant is returned to 3,400 MWt

with RCS mass flow rate and RCS temperatures unchanged.

Which one of the following is the approximate new S/G steam pressure with the plant at
3,400 MWt?

A. 711 psia
B. 734 psia
C. 747 psia
D. 762 psia

ANSWER: C.

¢ AT TR IR R AT

s # 5 =3.400 MWt
RCS Tave = 573.5°F
S/G Tqm = 513.5°F

2
W=
S

TRBPBEFRY > ARBYRF > XA L BO/G)F 5.0% N UL FA-EF o &id
& LRI L 3,400 MWt > RCS £ 2 RCS AR B4F72 % -

R T RS 3,400 MWt B > S/G et AT R A 5 50 9
A. 711 psia
B. 734 psia
C. 747 psia
D. 762 psia

B%C
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arae 58 0 K1.25[3.3/3.4]
B e . P474

Main condenser hotwell condensate is 4°F subcooled at a temperature of 112°F. What is the
condenser pressure?

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

AARBRYLFRES N2F B AR L 4F R ARERS 55759
A. 1.78 psia
B. 1.51 psia
C. 1.35psia
D. 1.20 psia

&% B
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i 87 K125 [3.3/3.4]
B PI275

If steam pressure is 230 psia at a temperature of 900°F, what is the approximate amount of
superheat?

A. 368°F
B. 393°F
C. 506°F
D. 535°F

ANSWER: C.

4o FA R4 L 230psiac B A S 900°F » BHEH L 50D
A. 368°F
B. 393°F
C. 506°F
D. 535°F

%% 1 C.

7/
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i 87 K125 [3.3/3.4]
BEL: P1775 (B1776)

Which one of the following is the approximate amount of heat required to convert 3 Ibm of
water at 100°F and 100 psia to a saturated vapor at 100 psia?

A. 889 Btu

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

ANSWER: D.

£ #3 lbmerk d 100°F ~ 100 psiafg$% = 100 psiathéefrzkit > < 97 & 3 " ?
A. 889 Btu

B. 1,119 Btu

C. 2,666 Btu

D. 3,358 Btu

%% 1 D.

7/
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i 87 K125 [3.3/3.4]
BE.: PISTS

Saturated steam undergoes an ideal expansion process in an ideal turbine from 1,000 psia to

28 inches Hg vacuum. Approximately how much specific work 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.

SR T IR R T N R IR 8RB AT 0 441,000 psia E & 28 v & fi(inch-Hg) 2

% o A % B 74 (specific work) 5 5 5 5 2
A. 1,193 Btu/lbm

B. 805 Btu/lbm

C. 418 Btu/lbm

D. 388 Btu/lbm

gx:C
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i 87 K125 [3.3/3.4]
B P2275 (B2275)

1.0 x 10° Ibm/hr saturated steam at 30% steam quality is leaving a main turbine and entering a
condenser at 2.0 psia. Condensate is entering the hotwell at 118°F.

Which one of the following is the approximate condenser heat transfer rate?
A. 3.1x 10° Btwhr

B. 5.8x 10° Btwhr

C. 7.2x 10° Btwhr

D. 9.9x 10° Btu/hr

ANSWER: A.

F T 45 A 309 ~ 1.0 x 10° Ibm/hrerée o T 40m 15T 0 & 2 R4 2.0 psia b R o 4
BRI FHE B i » 82 o

THRE S ARFOTNHBF?

A. 3.1 x 10 Btu/hr
B. 5.8 x 10® Btu/hr
C. 7.2 x 108 Btu/hr

9.9 x 10% Btu/hr

O
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Fedt 87 1 K1.25 [3.3/3.4]
B3t P2375(B2374)

Which one of the following is the approximate amount of heat required to convert 2.0 Ibm of
water at 100°F and 100 psia to a saturated vapor at 100 psia?

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

ANSWER: C.

£ #2.0 Ibm ~ 100°F ~ 100 psiasi-k » f# 4% = 100 psiasiéefozit » ~ 7 & § S#E 9
A. 1,119 Btu
B. 1,187 Btu
C. 2,238 Btu
D. 2,374 Btu

%% 1 C.

7/
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Sei i K1.25[3.3/3.4]
BE D P2475 (B2475)

A steam line is carrying steam at 500 psia and 507°F. Approximately how much ambient heat
loss is required before moisture formation occurs in the steam line?

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

ANSWER: A.

500 psia ~ SO7°Fehz T i S & A E o ~ HF R AL § o4

P2 RS
4 REY

A
(]
fen
5
=
oL
IRy
F_&
E!
)
w
[

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

=N

7/
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i 87 K125 [3.3/3.4]
BEL: P2575 (B2575)

Which one of the following is the approximate amount of heat required to convert 2.0 Ibm of
water at 100°F and 100 psia to a superheated vapor at 400°F and 100 psia?

A. 1,119 Btu
B. 1,159 Btu
C. 2,238 Btu
D. 2,318 Btu

ANSWER: D.

M-

Paa)

=}

NEER S UHE > A #2.01bm > 100°F ~ 100 psiagirk » g 4% 2 400°F ~ 100 psiaciif
£ 7

{

W
il
P

>

1,119 Btu
B. 1,159 Btu
C. 2,238 Btu
D. 2,318 Btu

%% 1 D.

7
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i 87 K125 [3.3/3.4]
BEL: P2675 (B2675)

What is the specific heat (Btu/lbm-°F) of water at 300°F and 100 psia?
A. 1.03 Btu/lbm-°F
B. 1.11 Btw/lbm-°F
C. 1.17 Btw/Ibm-°F
D. 1.25 Btw/lbm-°F

ANSWER: A.

300°F ~ 100 psiazirk 1t £ (Btw/lbm-"F) 5 % > ?
A. 1.03 Btw/lbm-"F
B. 1.11 Btw/lbm-°F

C. 1.17 Btw/Ibm-°F

o

1.25 Btu/lbm-°F

BE A
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i 87 K125 [3.3/3.4]
BEL: P2775 (B2776)

With a nuclear power plant operating near rated power, air inleakage into the main condenser
causes main condenser pressure to increase from 1.0 psia to 2.0 psia.

Given the following:
Initial main condenser condensate depression was 4°F.
After the plant stabilizes, with main condenser pressure at 2.0 psia, main condenser

condensate depression is 2°F.

Which one of the following is the approximate increase 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.

Pt RROMBRTH A FER I AL REBF ZF 0 ERILEERA J 1.0psia
3 1 2.0 psia °

A s LI 2] = E

AL RBAL ok A R L AF o
TRAET S > AL RBRS S2.0psias HiLgEk=A R 52F

MRA KT ARYIAF L4 RBRF VA GER S F L0
A. 2 Btu/lbm
B. 4 Btu/lbm
C. 8 Btu/lbm
D. 16 Btu/lbm

BE A
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#8  193003
g 5 - K1.25[3.3/3.4]
5Lt P2875
Given the following:
« A nuclear power plant is operating near rated power.
The main turbine is comprised of a single unit with no reheat.
Main turbine inlet steam conditions are 900 psia and 100% quality.
+ Ideal steam expansion is occurring in the main turbine.

Main condenser pressure is 1.0 psia.

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

A. 716 Btu/lbm
B. 782 Btu/lbm
C. 856 Btu/lbm
D. 1,132 Btu/lbm

ANSWER: A.

A LI R E
Prie TR BT A S
A R R A E - P
AT FiTark i 5 900 psia fr 100% 7 % 6 B o
AR RAWREAR
A4 AREBRA L 1.0psiac
Bz AF S RpE o Fd 08 BEHEF A f vt #(specific heat) 5 5 5 2 2
A. 716 Btu/lbm
B. 782 Btu/Ibm

C. 856 Btu/lbm

o

1,132 Btu/lbm

FE A
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i 87 K125 [3.3/3.4]
B0 P3074 (B3075)

The temperature of a saturated steam-water mixture is 467°F.

Which one of the following additional parameter values, when paired with the temperature,
provides insufficient data to determine the approximate steam quality of the mixture?

A. Pressure at 499.96 psia

B. Enthalpy at 977.33 Btu/lbm

C. Entropy at 1.17 Btu/lbm -°R

D. Specific volume at 0.817 ft’/Ibm

ANSWER: A.

G o oRiR & g R G 467°F -
TR S HE R R R E RO &P E T IR T E TR T KLY

A. B4 5 499.96 psia

w
O3
Wi

% 977.33 Btu/lbm
C. % 5 1.17 Btw/lbm -°R

% 0.817 ft*/Ibm

.
¥
Wi
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i 87 K125 [3.3/3.4]
BEL: P3175 (B3175)

A steam line is carrying saturated steam vapor at 500 psia and 467°F. Approximately how
much specific heat addition to the steam vapor is necessary to achieve 60°F of superheat?

A. 31 Btw/lbm
B. 45 Btu/lbm

C. 58 Btu/lbm

D. 71 Btw/lbm

ANSWER: B.

500 psia ~ 467 Fhefe 7T i S F T H © B R L PIG0FEE - X B LET P 4 r 500
#: (specific heat) ?

A. 31 Btw/lbm

B. 45 Btw/lbm

C. 58 Buwlbm

D. 71 Btw/lbm

$ % B,

7
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g 5 - K1.25[3.3/3.4]

5.1 P3275(B3274)

An ideal main turbine generator (MTQ) is producing 1000 MW of electrical power while
being supplied with 100% quality steam at 920 psig. Steam supply pressure is then gradually
increased to 980 psig at the same quality. Assume turbine control valve position and

condenser vacuum remain the same.

Which one of the following describes why the MTG output increases as steam pressure
increases?

A. Each Ibm of steam entering the turbine has a higher specific heat.

B. Each Ibm of steam entering the turbine has a higher specific enthalpy.

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

D. Each Ibm of steam passing through the turbine performs increased work in the turbine.
ANSWER: D.

R A HRE T BMTIG) ’éja?l * 920 psig ~ 100% 7T §z B P& TR 0 € A 2 1000 MW
ﬁ?*°ﬁVﬁ§ﬂW§*@%ﬁi%0mg’%ﬁ%&%%o@@hﬁ%ﬁ@ﬂw&ﬁ%
ARBLEZREFET R -

B L PEEFTRS A F A A ?

Wi

Tl KRR AT T e

=

o

A. xR E lom AT 40 B A

B. it T 8 nF lom# T 305G R %

o

C. BT enk Ibm# i W BB R G A -
D. G {8 ens Ibm T > fif ks # 4 o

H%}:D.
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i 87 K125 [3.3/3.4]
FEL P3475 (B3475)

Which one of the following is the approximate amount of heat required to convert 2 Ibm of
water at 100°F and 100 psia to a saturated vapor at 100 psia?

A. 560 Btu

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

ANSWER: C.

& #-100°F ~ 100 psia ~ 2 lbmei-k > #& 3 = 100 psiaciée fr it » G5 & 5 S8 9
A. 560 Btu

B. 1,120 Btu

C. 2,238 Btu

D. 3,356 Btu

%% 1 C.

7
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i 87 K125 [3.3/3.4]
BE: P3575

The following stable nuclear power plant conditions existed just prior to a plant shutdown for
maintenance:

Power =100%
RCS Tape = 572°F
SG Tstm = 534°F

During the shutdown, 5% of the total steam generator (SG) tubes were plugged. Which one of
the following will be the approximate SG steam pressure when the plant is returned to 100%
power? (Assume RCS mass flow rate and RCS T, are the same as their pre-shutdown 100%
power values.)

A. 813 psia
B. 841 psia
C. 870 psia
D. 900 psia
ANSWER: D.

L TR L AR
X =100%
RCS Taye =572°F
SG Tgm =534°F

BEIE > FT AL BOG)HUNE T S%EF o TR 100%s* % ¥ » SG s
R M5 50 2 (RK RCS R 2 RCS Toer 3¢ i 550 12 100%3* 5 18 8 p¥ cniic

)

A. 813 psia
B. 841 psia
C. 870 psia
D. 900 psia

§% 1D,
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i 87 K125 [3.3/3.4]
B0 P3775(B3774)

A 100 ft’ vessel contains a saturated water-steam mixture at 1,000 psia. The water portion
occupies 30 ft* and the steam portion occupies the remaining 70 ft’. What 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 lbm

ANSWER: A.

- B100 fPeg B > %5 1,000 psiachéefo-k-FT R &4 ok ik 13060 FT 770 o
FREFEMAEGFORTENL 52 ?

A. 1,547 Ibm

B. 2,612 Ibm

C. 3,310 Ibm

D. 4,245 1bm
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i 87 K125 [3.3/3.4]
BEL: P3875

A nuclear power plant has been operating at full power for six months when a sustained
station blackout occurs, resulting in a reactor trip and a complete loss of forced reactor
coolant circulation. All means of reactor coolant injection are unavailable. Reactor coolant
system (RCS) pressure is being maintained at approximately 2,100 psia by operation of the
pressurizer relief valves.

The following conditions exist five minutes after the reactor trip:

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

Assuming that core uncovery occurs within the next few hours, which one of the following
describes the future response of the CET temperature indication?

A. CET indication will remain stable at approximately 550°F until the core becomes
uncovered; then, CET indication will become erratic.

B. CET indication will remain stable at approximately 550°F until the core becomes
uncovered; then, CET indication will increase to approximately 643°F where it will

become erratic.

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

D. CET indication will steadily increase until it becomes erratic.

ANSWER: C.

Pl e S 2a FEE B 0 FHY DT RO A F 2 2 2 (sustained
station blackout) %ﬂﬁ BBA B F Bk R 2 &2 002G 2R
F }.@ﬁ 2 Eroke K }.@ﬁ ARy 158 ,,i .ffu(RCS)%ﬁ‘ﬁ p’%@ﬁﬁ?/&ﬂ% HiE (T 1H Jl.f:&:}?’r,:/-] 2.100 psia
R

FReBA&BET Adhcryk nye™ !

RCS &+ : 2,100 psia
s I o £ ¢ 1B (Core exit thermocouple/CET)E & : 550°F

Bk Sl RIS 2 Jpeedk il 0 TR R 0 L CET B Rdpm 5 &7

A. CET dpm ERAR LA S50°F 2+ 0 BRI R BRGS0k 5 B F > CET 41 E#-%
2 7 ;}% T_o
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‘v 3 643°F =+

C. CET Jffz-]fr xﬁ_jﬁ-%%?\i% be % 643°F % -4

o

D. CET 4p 77 E#3F FH4e > 2 IR T2 L5

g% :C
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i 87 K125 [3.3/3.4]
B0 P3939 (B3938)

Main steam is being used to reheat high-pressure (HP) turbine exhaust in a moisture separator
reheater (MSR).

Given:
The HP turbine exhaust enters the MSR reheater section as saturated steam (100%
quality).
The exhaust enters and exits the reheater section at 280 psia and a flow rate of 1.0E6
Ibm/hr.

» The main steam heat transfer rate in the reheater section is 42.1E6 Btu/hr.

Which one of the following is the approximate temperature 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.

AUk A R B EMSR)Y o A ZARE KL S F RHP)T BRI o

NSRBI BRBLAT O BRAPBETZEEAT(FLNICARLI00%) -
BRI RS Z280psia & 5 1.0E6 Ibm/hr ©
L HAF L ZUH®F 5 42.1E6 Btu/hr o

THRE SR RAPBEARFALRABLEAFTLEFOOZER?

A. 450°F

B. 475°F

C. 500°F

D. 525°F

¥ % B
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Seim it K125 [3.3/3.4]
B g P4139 (B4138)

Saturated steam at 50% steam quality is leaving a main turbine at a flow rate of 1.0 x 10°
Ibm/hr and entering a condenser at 1.6 psia. Condensate is entering the hotwell at 112°F.

Which one of the following is the approximate condenser heat transfer rate?
A. 3.1x 10° Btwhr
B. 3.8x 10° Btwhr
C. 4.5x 10° Btwhr
D. 5.2x 10° Btu/hr

ANSWER: D.

FITFCRS5096 ~ n B 5 1.0 x 10° Ibm/hrenge fo 7 4L 5T 48 0 i~ B4 4 1.6 psiachid

GRE o LUK I2FHE R~ 12 o
T 7 fa—%/ % ;{;‘gigﬁjﬁﬂ?% TR,

3.1 x 10® Btw/hr

3.8 x 10° Btu/hr

4.5 x 10° Btu/hr

5.2 x 10® Btu/hr

%D,
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i 87 K125 [3.3/3.4]
FEL P4339 (B4338)

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

Main steam enters the HP unit of the main turbine with the following parameters:

Pressure: 1,000 psia
Quality: 100%

The exhaust steam exits the HP unit at 200 psia, then goes 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. Assume that each unit of the main turbine is 100%
efficient.

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

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

ANSWER: A.

Prit TR R S e LT - FR(HP)IT 2 - SUR(LP)T g -
1 3R RTINSk T

&4 1,000 psia
FILECR ¢ 100%

YL BRI TR L 200psiac RS E TR AME/RRE S FiEr R
T T

R4 1200 psia
&R 500°F

AL REARA L 1.0psiac Bk AT Bk L 100% o
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FLE /ST © 193003/1 (201635 1%)
KIREME : K1.08 [2.8/2.8]
[F755% - P674 (B1074)

A liquid is saturated with 0 percent quality. Assuming pressure remains constant, the
addition of a small amount of heat will...

A. raise the steady-state liquid temperature above the boiling point.

B. result in a subcooled liquid.

C. result in some of the liquid vaporizing.

D. result in a superheated liquid.

ANSWER: C.

—HANURAG L 202 0% » BRI 4ERF A - DAV BRI g -
AJR RIS BB ER

B S A HYIRAS

(ORET i g

DA MY 20

v
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FLE /SR - 191003/2 (201635 1%)
KIREME © K1.24 [2.8/3.1]
3% : P6039 (B6038)

Given a set of steam tables that lists the following parameters for saturated steam and
water:

® Pressure

® Enthalpy

® Specific volume

® Entropy

® Temperature

One can determine the of a saturated steam-water mixture given only the

A. temperature; enthalpy

B. temperature; pressure

C. pressure; entropy

D. pressure; specific volume
ANSWER: B.

ER—# 725 AU MEMZTRKEI 28 -
o 1]

o J&

LB

i

i1

RECR__ BRSNS KRE -
ACRIE 3 &

BURSE ¢ BT

C.BETT 5 Ji

D.ES) 5 tE&

oS .
l/_}:l\/\ ° B

v
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ﬂalﬂﬁlwmyumm%ﬁ)
HIREHE © K1.24 [2.8/3.1]
FEok © P6939 (B6938)

A nuclear power plant experienced a loss of all AC electrical power due to a natural
disaster. A few days later, there is turbulent boiling in the spent fuel pool. Average
spent fuel temperature is elevated but stable. Assume that boiling is the only means of
heat removal from the spent fuel pool.
Given the following stable current conditions:
Spent fuel decay heat rate = 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 in the spent fuel pool decreasing?
A. 4,170 Ibm/hr
B. 4,950 Ibm/hr
C. 14,230 Ibm/hr
D. 16,870 Ibm/hr
ANSWER: D.

HNERKE » —ERERKRE TEAEEAmRE S - &K% [ERBERRIA
ST o BN E R R IR - e R — R
AR B 3 -
THI 5 B AR E IR
FBIAEISIGE SRS 4.8 MW
FH#EEREHE 75 B 1= 14.7 psia
FH BRI f = 212°F
R Rh e /K g ARG/ D E B &R ?
A. 4,170 Ibm/hr
B. 4,950 Ibm/hr

C. 14,230 Ibm/hr
D. 16,870 Ibm/hr

e
AL
= =

Jrﬁ}

D
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Rl E/3E%E : 193003/4 (2016%11¥)
KIREME © K1.24 [2.8/3.1]
3% : P7039 (B7038)

Given the following initial conditions for a spent fuel pool:

Spent fuel decay heat rate = 5.0 MW

Spent fuel pool water temperature = 90°F

Spent fuel pool water mass = 2.5 x 10° Ibm

Spent fuel pool water specific heat = 1.0 Btu/lbm-°F
If a complete loss of spent fuel pool cooling occurs, how long will it take for spent
fuel pool water temperature to reach 212°F? (Assume that the spent fuel pool remains
in thermal equilibrium, and that there is no heat removal from the spent fuel pool.)
A. 18 hours
B. 31 hours
C. 48 hours
D. 61 hours
ANSWER: A.

ELFIR R N HIRT R a1 -
FHABPRRI B %= 5.0 MW
FHE R /K 5 = 90°F
FH R A /K& 8= 2.5 x 10° Iom
FHampRRh /K = 1.0 Btu/lbm-°F
W BN SE 2 EE RS A0 - TR RIFRI/ACRE &2 F] 212°F ? (FE%
FHEEREEAAT AR T B - HR EEER)
A. 18 /\I%
B. 31 /]\i%
C. 48 /NI
D. 61 /]\I%

0¥
viat

A
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T} H R85k © 193003/5 (2016:771)
HIREHE © K1.25 [3.3/3.4]
FF9€ : PA739 (B4738)

Consider a 100 Ibm guantity of a saturated steam-water mixture at standard
atmospheric pressure. The mixture has a quality of 70 percent. Assume that pressure
remains constant and there is no heat loss from the mixture.

Which one of the following is the approximate heat addition 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.

FERRAEAGREE T 100 Ibm HYBERIZER-/KOREY) R EVIEA T0%6/IHZ% - &
TERESIORFFIRE > W HOR GV AR -

YA B R R A YIS 2 10096 A RIS IEE AT (UE 2

A. 5,400 Btu

B. 12,600 Btu

C. 29,100 Btu

D. 67,900 Btu

Jebs
= =

Jrﬁ}

C
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FLE /SR © 193003/6 (201634 1%)
KIREME © K1.25[3.3/3.4]
3% : P4839 (B4838)

An open vessel contains 1.0 Ibm-mass of water at 204°F and standard atmospheric
pressure. If 16.0 Btu of heat is added to the water, the water temperature will rise by
about ; and approximately of the water mass will become
steam.

A. 8°F; 1 percent

B. 8°F; 10 percent

C. 16°F; 1 percent

D. 16°F; 10 percent

ANSWER: A.

BRI SRS 204°F RN+ BT L0 Ibm (07K - A5G
B 16.0 Btu il AJKH » /KEGERER A4 s R& K
BRI 28R

A.8°%F ; 1%

B.8°F ; 10%

C.16°F ; 1%

D. 16°F ; 10%

gz A

v
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Rl E/EE%E : 193003/7 (2016%11¥)
KIREME © K1.25[3.3/3.4]
3% © P4939 (B4938)

Water enters an ideal convergent-divergent nozzle with the following parameters:
Pressure = 300 psia
Temperature = 102°F
Velocity = 50 ft/sec
The velocity of the water at the throat of the nozzle is 200 ft/sec.
Given that nozzles convert enthalpy to kinetic energy, and assuming no heat transfer
to or from the nozzle, what is the approximate pressure of the water at the throat of
the nozzle?
A. 296 psia
B. 150 psia
C. 75 psia
D. 50 psia
ANSWER: D.

KA N BB i — B AR A 4 - P o
JE& 7= 300 psia
JRE=102°F
1 E= 50 ft/sec
FKRAE S ERA AT 28 Ry 200 ft/sec o CLAMENEREHANE (E R BIRE - I B RGEEEYE
RAEEVEMEN - 55 R KIEERE R RS YR ) REY R 2D 2
A. 296 psia
B. 150 psia
C. 75 psia
D. 50 psia

Vo

l:l/\: D
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FLE /SR © 193003/8 (201635 1%)
KIREME © K1.25[3.3/3.4]
3% : P5039 (B5038)

An open vessel contains 1.0 Ibm of water at 206°F and standard atmospheric pressure.
Which one of the following will be caused by the addition of 12.0 Btu to the water?
A. The water temperature will rise by about 6°F and none of the water will vaporize.
B. The water temperature will rise by about 6°F and some of the water will vaporize.
C. The water temperature will rise by about 12°F and none of the water will vaporize.
D. The water temperature will rise by about 12°F and some of the water will vaporize.
ANSWER: B.

—EBHRAYE RS T & 206°F MIEERERABE T - H & 1.0 lom AyK
UM 2 N R I AZAE 12.0 Btu /KA RHY 2

AR ETHE 6°F NI A /K g 755

B/ ETH4T 6°F MIEL /K g 75 5%

CoKmis ETH4Y 12°F A A/K &g 23

D /KRR BT 12°F MIER 37K & zcss

Rz .
EX: B
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FLE /SR - 193003/9 (20163 1%)
KIREME : K1.25[3.3/3.4]
3% : P5139 (B5138)

A feedwater pump discharges into a 16-inch diameter discharge 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 10° Ibm/hr
B. 4.4 x 10° Iom/hr
C. 1.8 x 10" lbm/hr
D. 5.3 x 107 lbm/hr
ANSWER: B.

fid /K2R H OB PR E K 16-inch o oI EEA -
7% H C1EE 7= 950 psia
i 7K Of &= 300°F
aa) 7K i 28 = 15.2 ft/sec

A K EHONEERERE%/D ?

A. 1.1 x 108 Ibm/hr

B. 4.4 x 10® Ibm/hr

C. 1.8 x 10" Ibm/hr

D. 5.3 x 107 Ibm/hr

0¥
viat
o
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Rl E /EE%E : 193003/10 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P5239 (B5238)

Dry saturated steam enters a frictionless convergent-divergent nozzle with the
following parameters:
Pressure = 850 psia
Velocity = 10 ft/sec
The steam at the throat of the nozzle has a subsonic velocity of 950 ft/sec.
Given that nozzles convert enthalpy to kinetic energy, and assuming no heat transfer
to or from the nozzle, what is the enthalpy of the steam at the throat of the nozzle?
A. 1,162 Btu/lbm
B. 1,171 Btu/lbm
C. 1,180 Btu/Ibm
D. 1,189 Btu/lbm
ANSWER: C.

RZBERIZE S DA N B0 A S B P 46 - i e g
JBX 7= 850 psia
it =10 ft/sec
7RI RATIE RIS E AT 950 ft/sec HYZE 2R
CLRIME S R BhaE - I HRGENS A AVEEL » 520 EEIEE Y
VEE %D ?
A. 1,162 Btu/lbm
B. 1,171 Btu/lbm
C. 1,180 Btu/lbm
D. 1,189 Btu/lbm

oS .
l/_}:l\/\ ° C
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Rl E/EE%E : 193003/11 (2016:4714)
KIREME © K1.25[3.3/3.4]
3% + P5439 (B5438)

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

A. 283 Btu/lbm

B. 670 Btu/lbm

C. 913 Btu/lbm

D. 1,196 Btu/lbm

ANSWER: A.

— S AR SRR B R R o JAHEZEA 2 900 psia HZEEFIZOA LS -
EIA[E R A e 2 S L B R EE T (Btu/lbm) 2

A. 283 Btu/lbm

B. 670 Btu/lbm

C. 913 Btu/lbm

D. 1,196 Btu/lbm

oS .
l/_}:l\/\ * A
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Rl E /EE%E © 193003/12 (2016:34714)
KIREME : K1.25[3.3/3.4]
FF5% © P5639

An ideal steam turbine exhausts to a steam condenser at 1.0 psia. The turbine is driven
by dry saturated steam at 600 psia. What is the work (Btu/hr) of the steam turbine if
the turbine steam flow rate is 200,000 lbm/hr?

A. 7.9 x 10° Btu/hr

B. 1.6 x 107 Btu/hr

C. 7.9 x 107 Btu/hr

D. 1.6 x 108 Btu/hr

ANSWER: C.

— AR M DUEE 771.0 psiaflE A% EEas 0 A% LL600 psiafVEZEIFIZ S BEE) » 215
YRR T &% /200,000 Ibm/hr > BSR4 (Btushr) B 2% 2

A. 7.9 x 10°® Btu/hr

B. 1.6 x 107 Btu/hr

C. 7.9 x 10" Btu/hr

D. 1.6 x 108 Btu/hr

v
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Rl E /EE%E : 193003/13 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF5% © P5739 (B5738)

A steam turbine exhausts to a steam condenser at 1.0 psia. The steam turbine is
supplied with dry saturated steam at 900 psia at a flow rate of 200,000 Ibm/hr. What is
the approximate rate of condensate addition to the condenser hotwell in gallons per
minute?

A. 400 gpm

B. 2,400 gpm

C. 4,000 gpm

D. 24,000 gpm

ANSWER: A

VUM EBE ST 1.0 psia B4 56 - UMY TR BE 200,000 lbm/hr -+
77900 psia Z FZEIRIZITBEEE o IIHER BERS B2 BERALEZ /D gpm 2

A. 400 gpm

B. 2,400 gpm

C. 4,000 gpm

D. 24,000 gpm

oS .
l/_}:l\/\ * A
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RFE /285E © 193003/14 (20163%714)
KIREME © K1.25[3.3/3.4]
FP% @ P5939

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

A. The enthalpy increases during the entire pressure increase.

B. The enthalpy initially increases and then decreases.

C. The enthalpy decreases during the entire pressure increase.

D. The enthalpy initially decreases and then increases.

ANSWER: B.

BRSNS, - BEJI7E 100 psia $271 % 1,000 psia - 7%z #5(SC) T Al
IRV E G S A (L ?

A SIS T BE ST 3 IR S T =

B.AVE N HET TS AR (K

C RG] BE T 734 ks 8 - [t (K

D.2ai tlal TS

o

l:l/\:B
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Rl E /EE%E : 193003/15 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P6139 (B6113)

Water enters a positive displacement pump at 50 psig and 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.

i A\ — P TEHFRAEAT/K S - HERS] 5350 psig » SRRER0F « T B3R 2
T RS F R 7K BE 2

A. 80 feet

B. 114 feet

C. 133 feet

D. 148 feet

o

l:l/\:D
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Rl E /EE%E : 193003/16 (2016:34714)
KIREME © K1.25[3.3/3.4]
FF3% © P6339 (B6338)

Dry saturated steam is flowing to a reheater. The reheater inlet and outlet pressures
are both 260 psia. If the reheater adds 60.5 Btu/lbm to the steam, what is the
temperature of the steam exiting the reheater?

A. 405°F

B. 450°F

C. 465°F

D. 500°F

ANSWER: D.

BRI UM — (B AR o FI AL HE IR 1R & 260 psia - A0S A
AT 60.5 Btu/lbm F75 - RIEBHA A ESHZDUREE S/ ?

A. 405°F

B. 450°F

C. 465°F

D. 500°F

%/\ : D
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Rl E /EE%E : 193003/17 (2016:4714)
KIREME © K1.25[3.3/3.4]
3% : P6439 (B6438)

An open vessel contains 5.0 Ibm of water at constant standard atmospheric pressure.
The water has been heated to the saturation temperature. If an additional 1,600 Btu is
added to the water, the water temperature will ,and than 50
percent 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.

—(EHBERI A B T A IEAE K EEE T 5.0 lom AY7K o AKEWMEEIEIRTERE - 7
FHIA 1,600 Btu ZAE F/Kr - 7K il 1Y 509 H 7K &
AFEERN D

B.EENN : %

CATRETE /)
DATAREE | %
EHFE: C
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Rl E /EE%E : 193003/18 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P6639 (B6638)

Dry saturated steam at 240 psia enters an ideal low pressure (LP) turbine and exhausts
to a steam condenser at 1.0 psia. Compared to the LP turbine entry 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.

E27] 240 psia §ZaEANZGHE AFRATAY(RER (LP) J3H% > d0HFX 1.0 psia 2507 %
2ktas o BMEERSRHE IR IRROAERS - BERR (BRI Z0 e B R By
(EFNE

A. 103
B. 132
C.174
D. 240

v
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Rl E /EE%E : 193003/19 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P7239 (B7238)

An open vessel contains 1.0 Ibm of water at 120°F and standard atmospheric pressure.

Which one of the following will be caused by the addition of 540 Btu to the water?

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

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

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

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

ANSWER: A.

— (BRI A A2 T e A KRR T 120°F #Y7K 1.0 Ibm o RFE & &R0
540 Btu ZNE/KATIEERAY ?

AR ETH2ELY 212°F © /DY 5096 /K& 7% 5%

B LT LY 212°F 5 it 50261 /K& 75 5%

CoRR BTt R &L 212°F 1 /DR 5096 H /K& 25 5%
DR LT R SR 212°F © &hY 509 H /K & 28 %

R 22 .
EE: A
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Rl E /EE%E : 193003/20 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P7339 (B7338)

Dry saturated steam at 1,000 psia enters an ideal high pressure (HP) turbine and
exhausts at 100 psia. The HP turbine exhaust then enters an ideal low pressure (LP)
turbine and exhausts to a steam condenser at 1.5 psia. Which one of the following will
cause the HP and LP turbines to produce more equal power? (Assume all pressures
remain the same unless 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 steam entering the HP turbine.
ANSWER: C.

[} 1,000 psia FZAEF1285 4 AT AR S B (HP))S % - 3l AR J) 100 psia HEX -
= BR(HP) S HE R A ARV BR(LP) A% - HERERT) 1.5 psia HYZERE %
EtEsN o NAIMAEE SR HP F LP R E A AT IR 2 (FRIEA E Mgk -

7 AR R P A BE 1T AHE])

AHP SHEHES 2L

B[R4 SEesBE )

C.#%Fx HP S HEAR YKoy

DR A HP SR A2 81 75 T

oS .
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Rl E /EE%E : 193003/21 (2016:4714)
KIREME © K1.25[3.3/3.4]
FFo% © P7439

A nuclear power plant experienced a reactor trip. One hour after the trip, core cooling
is being accomplished by relieving dry saturated steam from a steam generator (SG).
Water level in the SG is being maintained by an operating feedwater pump. Average
fuel temperature is stable.
Given the following current conditions:

Core decay heat rate = 33 MW

SG pressure = 1,000 psia

Feedwater temperature = 90°F
For the above conditions, approximately what feedwater flow rate is needed to
maintain a constant mass of water in the SG?
A. 100,000 lbm/hr
B. 125,000 Ibm/hr
C. 170,000 lbm/hr
D. 215,000 lbm/hr
ANSWER: A.

—HZAE R G S S ERR AR - BRI —/NEF - Wi O AR e 28 UE A 25(SG)
HEBEZ BRI R GE R » SCIKA R — G YK IR 4ERT - PARLP RS
HeFEfRE - CRIBAHRAT -

fig 0 B AR =33MW

SGJE£ J7=1,000 psia

7K =90°F
e Bl - RS RIVE/KEERER - DIESGNAVKAERIEE & ?
A. 100,000 Ibm/hr
B. 125,000 Ibm/hr

C. 170,000 lom/hr
D. 215,000 Ibm/hr

=
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ﬂﬁlﬂél%mwﬂQm@%ﬂ
HIREHE © K1.25 [3.3/3.4]
Fe5g © P7539 (B7538)

Subcooled water is flowing through a heat exchanger with the following parameters:
Inlet temperature = 75°F
Outlet temperature = 120°F
Mass flow rate = 6.0 x 10* lom/hr

What is the approximate heat transfer rate in the heat exchanger?

A. 1.1 x 10° Btu/hr

B. 2.1 x 106 Btu/hr

C. 2.7 x 10° Btu/hr

D. 3.3 x 10° Btu/hr

ANSWER: C.

RAKEU ISR KBRS
AELDRE=75F
OB = 120°F
BERE%=6.0 x 10* Iom/hr

BT RS I EMESR KA R 2o /) 2

A. 1.1 x 10°® Btu/hr

B. 2.1 x 108 Btu/hr

C. 2.7 x 10°® Btu/hr

D. 3.3 x 10° Btu/hr

Jebs
= >

Jrﬁ}

C
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Rl E/EE%E : 193003/23 (2016:4714)
KIREME © K1.25[3.3/3.4]
FF3% © P7609 (B7609)

A main condenser is operating at 1.0 psia. If 20,000 ft3 of dry saturated steam is
condensed to saturated water in the condenser, what will be the approximate volume
of the saturated water?

Alf

B. 10 ft

C. 100 ft®

D. 1,000 ft3

ANSWER: A.

— R E A ees LI 1.0 psiaiEiE o 4151E 4 EEES K 20,000ft* B 17 2554 SE K B
7K - RIEIRIZKEVEERE R L 2%/ ?

A 1ft

B. 10 ft?

C. 100 ft3

D. 1,000 ft3

%/\ : A
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RFE /585E © 193003/24 (201634714)
KIREME © K1.25[3.3/3.4]
FF3% © P7629 (B7629)

An open vessel contains 2.0 Ibm of water at 200°F and standard atmospheric pressure.
Which one of the following will be caused by the addition of 16.0 Btu to the water?
A. The water temperature will increase, and all of the water will boil off.

B. The water temperature will increase, and none of the water will boil off.

C. The water temperature will rise to 212°F, and some of the water will boil off.

D. The water temperature will rise to 216°F, and some of the water will boil off.
ANSWER: B.

—(EBIRI A B T A A K EEE T 200°F (97K 2.0 Ibm - FHIa & & &R0
16.0 Btu Z4 £ /KATIERAY ?

ATKREIEIN > K 2R s

BIKOREEN - 12K & 783

CoRRF_ETHE] 212°F » HE /KR 2R 85 4w

D /CERF_EFHE] 216°F > H A3 7Kk 283

Rz .
EX: B
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