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Overall nuclear power plant thermal efficiency will decrease if...

A. additional moisture is removed from the steam entering the turbine.

B. the temperature of the feedwater entering the steam generator is increased.

C. the amount of condensate depression (subcooling) in the main condenser is decreased.
D. the temperature of the steam at the turbine exhaust is increased.

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

B. Changing steam quality from 99.7% to 99.9%

C. Bypassing a feedwater heater during normal plant operations

D. Increasing condenser pressure from 1 psia to 2 psia

ANSWER: B.

TR R R PR R R R o A e 0
A EAAZ BRI RF K 30gpm # T 40 gpm -
B. ZTiz /R 8.99.7%% = 99.9% -

C. "R MmIEFEHDT I AL HE -

D. 4 E&RA4 & 1psia i 1 2psia -
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Steam turbines X and Y are identical 100% efficient turbines that exhaust to a condenser at
1.0 psia. Saturated steam at 250 psia enters turbine X. A moisture separator/reheater supplies
turbine Y with superheated steam at 250 psia and 500°F.

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

Turbine X Turbine Y
A, 245% 20.5%
B. 26.3% 13.0%
C. 245% 13.0%
D. 26.3% 20.5%
ANSWER: A.

T HXAY & e 100% P 5T 0 B K 3opT TR 4 5 1.0 psiasiis 5L - 250 psiacirte
Fo T~ X o 5ok A /R £ B & 5250 psia ~ 500°F il 57 AT Y o

T A BT XY Rt gk 2

A 245% 20.5%
B. 26.3% 13.0%
C. 245% 13.0%
D. 26.3% 20.5%
ERA
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Which one of the following actions will decrease overall nuclear power plant thermal
efficiency?

A. Reducing turbine inlet steam moisture content

B. Reducing condensate depression

C. Increasing turbine exhaust pressure

D. Increasing temperature of feedwater entering the steam generators

ANSWER: C.

T A e R P T R o 2

B. 4 4% kB ¥r(condensate depression) s i« o
C. ithpitR+ 25 -
D. & » Z T A2 B RiEARD B -

B%iC
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To achieve maximum overall nuclear power plant thermal efficiency, feed water should enter
the steam generator (S/G) and the pressure difference between the S/G and
the condenser should be as as possible.

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

D. close to saturation; small

ANSWER: C.
BRI DR AR R T A% Ak &~ FiT A2 B(SIG) - SIG
BLARB RaRE - EV A e

A g7 aERSRAR
B. v acdfen=tid R ’ﬁl
C. #ig&ir; ,ﬁ *
D. &g fr: § ]
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Feed water heating increases overall nuclear power plant thermal efficiency because...

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

B. less steam flow passes through the turbine, thereby increasing turbine efficiency.

C. increased feed water temperature lowers the temperature at which heat is rejected in the
condenser.

D. less power is required by the feed water pumps to pump the warmer feed water.

ANSWER: A.

gk b BB R P T R TR O B e 0 F L L
A FiTAd BEFRBENTIOER D

B. i T i B R o T L2 5kB o

C. 4VKEARLF B2 L FBRAE RS M o

D. &k R 4w 1B B d £k 0 T chrd K g i o
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Which one of the following changes will cause an increase in overall nuclear power plant
thermal efficiency?

A. Decreasing the temperature of the water entering the steam generators

B. Decreasing the superheat of the steam entering the low pressure turbines

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

D. Decreasing the concentration of noncondensible gases in the main condenser

ANSWER: D.

Dl IS S L E e 2 F AT R
i ;



#p : 193005
fei 4 1 K1.03 [2.5/2.6]
B i P1078

A nuclear power plant is operating at full power with 0°F of condensate subcooling. If main
condenser cooling water inlet temperature increases by 3°F, the overall nuclear power plant
thermal efficiency will...

A. decrease due to a degraded main condenser vacuum.

B. increase due to an improved main condenser vacuum.

C. decrease due to increased main condenser heat rejection.

D. increase due to decreased main condenser heat rejection.

ANSWER: A.

PR TR RS FEE S AR A RS OF ek i AREL kit ERA 3
3°F » a0 TR e R AT L

A Mo FIZALRBE T T
B. #4c» Flii A REL T o
C. M »FliiltABpRELR o
D. #+4c > FlZ A4 RABEHALE M o
Ex A
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Which one of the following actions will result in a decrease in overall nuclear power plant
thermal efficiency?

A. Increasing steam quality by adding additional heat to the steam prior to entering the
turbine

B. Increasing the temperature of the feed water entering the steam generator
C. Decreasing the amount of condensate depression in the main condenser
D. Decreasing the amount of turbine steam extracted for feed water heating

ANSWER: D.

T A RIE E TR R PR T R T R AT L

Al FRCNE» R T o TR RS BITHCR -
B. it » #ii A4 Bebi kB A B o

C. 24 3% aus k& Fr(condensate depression) s 4 o
D. * mi4c#ibkad TR T RS o
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Turbine X and turbine Y are ideal steam turbines that exhaust to a condenser at 1.0 psia.
Turbine X is driven by saturated steam (100% quality) at 900 psia. Turbine Y is driven by
superheated steam at 500 psia and 620°F.

The greatest amount of work is being performed by turbine , and the greatest moisture
content exists in the exhaust of turbine

A XY
B. X;X

C. Y;Y

D. Y; X

ANSWER: D.

XYY ST > DT T R4 510 psiasis B E o T Xr1900 psiashdy fr it
(32 & % 100%)%# » ;7 8 4 500 psia + 620°F chiff # 7 it Zb*

s menEEok T T ik E R

A XY

B. X X
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Turbine X and turbine Y are ideal steam turbines that exhaust to a condenser at 1.0 psia.
Turbine X is driven by saturated steam (100% quality) at 500 psia. Turbine Y is driven by
saturated steam (100% quality) at 700 psia.

The greatest amount of specific work is being performed by turbine ; the greatest
moisture content exists in the exhaust of turbine

A X X

B. XY

C. Y, X

D. Y;Y

ANSWER: D.

XY ST > BT TR 5 1.0 psiasus B E o T X1 500 psiashdr fo T
(55 B 5 100%) 566+ > 37 #8Y d 700 psiasiée o557 (52 & 5 100%) 556> -

s ekt 74 (specific work) & < > 7 % kT 7ok

g

B -
A X X

B. X;Y
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A nuclear power plant is operating at 85% reactor power when the extraction steam to a
highpressure feedwater heater is isolated. After the transient, the operator returns reactor
power to 85% and stabilizes the plant. Compared to conditions just prior to the transient,
current main turbine generator output (M\We) is...

A. higher because increased steam flow is causing the turbine to operate at a higher speed.
B. lower because decreased steam flow is causing the turbine to operate at a lower speed.
C. higher because plant thermal efficiency has increased.

D. lower because plant thermal efficiency has decreased.

ANSWER: D.
Pric TR B5%F B B o S PRIRAEE RAK S BB ehp T o KBS TS o F
R EF RS FRRT 8% TT R o AR RO kR o B ow g R

A BeE o L ER R e A R R R -
B. FLis o B3 FTR R A BT IR R TR -
C. e > F5 % Rethrmin 5 4e o

D. #is > B3 T RcBokil gy

12
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What is the steady state effect of isolating extraction steam to a high-pressure feedwater
heater while at 85% of rated power? (Assume a constant turbine load.)

A. Reactor power (MW1) increases and overall plant efficiency increases.

B. Reactor power (MW) increases and overall plant efficiency decreases.

C. Reactor power (MW1) decreases and overall plant efficiency increases.

D. Reactor power (MWt) decreases and overall plant efficiency decreases.

ANSWER: B.

1IBE%FE T FEEP o IR RV KB E T 5 PALDBP(EABE T
) ?

A F BEESF(MWOR S > FREM c &3 -

B. F i E# & (MWK +c » T R ERE»E R ¥ 4 o

o

C. 7 B F (MW i T R »Til & 3
D. F EE# 5 (MWt i< » T R IERE»aiy ™ < o

% B
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A nuclear power plant is operating at 90% of rated power. Main condenser pressure is 1.7 psia
and hotwell condensate temperature is 120°F.

Which one of the following describes the effect of a 5% decrease in cooling water flow rate
through the main condenser?

A. Overall steam cycle efficiency will increase because the work output of the turbine will
increase.

B. Overall steam cycle efficiency will increase because condensate depression will decrease.

C. Overall steam cycle efficiency will decrease because the work output of the turbine will
decrease.

D. Overall steam cycle efficiency will decrease because condensate depression will increase.

ANSWER: C.

Poat TR 90%%E T FEH o 3 L BB A L 17 psiac 2 2 L KER S 120°F o
WA AR Beus frokin R0 B%PE > K 4 T A e f sl ?

ARG AP A FARRSEWCIRS

B. 7% /4 #-k/R¥r(condensate depression) ™ i1 v ZT TR EH T KRR -

C. ¥l ﬁﬁﬁi%] HF R A TR T L e

D. 715 /4 5 k& ¥Fr(condensate depression) 3 4e » 7 5Tk cHRE R v TE 1L o

“‘;%30

14



#p 1 193005
Seac 47 0 K1.03 [2.5/2.6]
B P2178 (B2178)

If superheating of the inlet steam to a low pressure turbine is reduced, low pressure turbine

work output will and low pressure turbine exhaust steam moisture content will
. (Assume steam flow rate does not change.)

A. remain the same; increase

B. remain the same; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: C.

O MRS R T TR M Ti@ﬁﬁﬁﬁﬁl &) et - MBI 7

k& (B EA B D &) o

A BFF R B4

B. 2472 % %K

C. p° ;i‘gét
D. g %K
% iC
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If the moisture content of the steam supplied to a main turbine increases, (assume no change
in steam pressure, condenser pressure, or control valve position) turbine work will...

A. decrease, because the enthalpy of the steam being supplied to the turbine has decreased.
B. decrease, because moist steam results in more windage losses in the turbine.

C. increase, because the enthalpy of the steam being supplied to the turbine has increased.
D. increase, because moist steam results in less windage losses in the turbine.

ANSWER: A.

hek ERALAPDEATFRER S (BREFARS A RERS SRFIRR 2 %) A
¥ ord B

Al R TR RIS .

B. &> > FIABRF TS * A% £ ok 124 4 (windage losses) 3 4r e

C. Hi4v > F]5 RV PZE A BH 4 o

D. #4c » FIEBRZ T 2715 £ ahh 1245 4 (windage losses) s > e

BE A
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Turbine X is an ideal steam turbine that exhausts to a condenser at 1.0 psia. Turbine X is
driven by saturated steam (100% quality) at 500 psia. Which one of the following lists the
approximate specific work output of turbine X and the moisture content of the steam exiting
turbine X?

Specific Work Moisture Content
A. 388 Btu/lbm 72%
B. 388 Btu/lbm 28%
C. 817 Btu/lbm 2%
D. 817 Btu/lbm 28%
ANSWER: B.

X SBT3 R4 L 1.0psia s JE T X d 500 psia e fr 7T (i
B 5 100%)5%% - T 7] i@ 'Ff 1A X ﬁa?] A1t 74 (specific work) engez i > 12 2 B RR T
# X i ok 7

A. 388 Btu/lbm 2%
B. 388 Btu/lbm 28%
C. 817 Btu/lbm 2%
D. 817 Btu/lbm 28%
% 8.
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If the moisture content of the steam supplied to a main turbine decreases, the overall steam
cycle efficiency will increase because the...

A. operating temperature of the turbine blading has increased.

B. reheat capacity of the turbine extraction steam has increased.

C. mass flow rate of the steam through the turbine has increased.

D. enthalpy of the steam being supplied to the turbine has increased.

ANSWER: D.

ek

ded B A T AET § KR BT TR AR A B e 0 T 5 :
A EEE Y ERER S A -

B. % 5 4h 57 R Fuat 4 B4 o

C. il it eyt i £ 4 4o o

D. #4555 8 en g T B e o

% ' D.

RS
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The theoretical maximum efficiency of a steam cycle is given by the equation:

Effthmax = (1 - Tout/Tin) X 100%,

where Toy is the absolute temperature for heat rejection and Ti, is the absolute temperature for
heat addition. (Fahrenheit temperature is converted to absolute temperature by adding 460°.)

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

A. 35%

B. 43%

C. 57%

D. 65%

ANSWER: B.

T AR R R R @]’Iﬁ’“ﬂ;ﬁi O & BTAY G
Effthmax = (1 - Tou/ Tin) X 100%
PR Ton 5 #RGHER Tt e BEHER(BHER S ZFE R 460°) -

- REEY P T RETEAT AL BRA 5000 psiac R RO ABREE T RER
& 1.0psia> B+ TR ek} BT EERRAL 95 502

A. 35%
B. 43%
C. 5%
D. 65%

¥% B
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Which one of the following will be caused by a decrease in main condenser vacuum (higher
absolute pressure) on a nuclear power plant operating at full power? (Assume main steam
flow rate and condenser circulating water flow rate are unchanged.)
A. Decrease in the condensate temperature
B. Decrease in the ideal steam cycle efficiency
C. Decrease in the condensate pump required NPSH
D. Decrease in the mass of noncondensable gas in the condenser
ANSWER: B.
U 2H FERSPR TR T B ALARTL TR MRS DB RS )
KT ﬂ #FA V(BRI EFAMN EE.L_')E RE VLI% Ko g BAF T )
A LFECRIERT Y o
B. JL {8 ezt TR K

C. A2 KR#TE ang I 3 -KEg (NPSH) R > o

)

o

ARER RS FMTER

&

% ! B.

Wi
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A nuclear power plant was initially operating normally at 90% reactor power when heating
steam (supplied from main turbine extraction steam) to the feedwater heaters was isolated.
The plant was stabilized and reactor power was returned to 90%.

As compared to the initial main generator output (MW), the current generator output is...

A. lower, because the steam cycle is less efficient.

B. higher, because the steam cycle is less efficient.

C. lower, because more steam heat energy is available to the main turbine.

D. higher, because more steam heat energy is available to the main turbine.

ANSWER: A.

Poae T RARA 11 90%F e mt 0 F o L RFRRRERL Ak B B e BT (d
AAPRATRE) TRELL > F BES F IR 90% -

PO F TP e F T EMW) > PR T2

Al i TG AT PR LM o

B. #3 » Fl& &4 ATRITa L o

C. it FIZA AP R * hFifiaKR? -

D. 83 > Fla LA v g i Fams -

Ex A
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Consider the thermal efficiency of a nuclear power plant operating at rated power.

If the pressure at which saturated steam is produced in the steam generators is increased,
thermal efficiency will ; and if the temperature of the feedwater entering the steam
generators is increased, thermal efficiency will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: A.

L

+ R IR T FEE P i T BT o

|

ek EA A BA S e fo T B AR B 4 o ok % i~ F A A Eenbk
ERECD R Honi K g

<l

A. i“g’%c Zi\‘g%c
B. 34 g
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A nuclear power plant has a thermal power rating of 3,200 MW. When the plant
operates at 100 percent power, the main generator produces 1,200 MW at a 0.95
power factor. Plant modifications are planned that will upgrade the feedwater heaters
and moisture separator/reheaters without changing the plant’s thermal power rating. If
the plant modifications improve plant thermal efficiency by 2 percent, what will be
the resulting main generator electrical output at 100 percent reactor power with

the same power factor?

A. 1,204 MW

B. 1,224 MW

C. 1,244 MW

D. 1,264 MW

ANSWER: D.

—HHEFN)#3,200MWHIRZBE B © & HLI10096 Ay D3 i » F a8 e 110.95
ALR N #55 E E1,200MW - %%Jﬁﬁ”r%f AEERERRT > B TEELL
TSR KNG /K o BERs P 24Es » (HEECREES T 2% - AHEARIDIREA

8T R e LL10096 Y ThA- iy - Tk sEtknvintiike g 220 ©
A. 1,204 MW
B. 1,224 MW
C. 1,244 MW
D. 1,264 MW

0¥
viat

D.
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