# B ¢ 193004

Fra 4 1 K111 [2.4/2.5]

BE. 1 P74(B2277)

Condensate depression is the process of...

A. removing condensate from turbine exhaust steam.

B. spraying condensate into turbine exhaust steam.

C. heating turbine exhaust steam above its saturation temperature.

D. cooling turbine exhaust steam below its saturation temperature.

ANSWER: D.

% #oK B Fr(condensate depression) € i AR o
A, JCT R I g s UK

B. »MiT s I aE L Bk

C. M-THBPEINDET "B IHEERIT -

D. ¥ TN nZ T AIrI 4B RUT o

% :D.
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#p ¢ 193004
Fea 4 0 K111 [2.4/2.5]
BE . P274

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

A. thermal shock.

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

ANSWER: C.

B A REMS G SRR BB E o R
A #E

B. 4 RELZARFA

C. /4 # kR #r(condensate depression)

D. AR 45

B%:C



Fp 1 193004
Seac 47 ¢ K111 [2.4/2.5]
BB PATT (B277)

Main condenser pressure is 1.0 psia. During the cooling process in the condenser, the
temperature of the low pressure turbine exhaust decreases to 100°F, at which time it is a...

A. saturated liquid.
B. saturated vapor.

C. subcooled liquid.
D. superheated vapor.
ANSWER: C.
AAREBDRA 510 psiac 4R B GFAIrEARY > KRR G EAR S 2100F
L

A. t o i

B. & fcFit

C. it

D. sE# &

B%iC



#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
B3 P576 (B2676)

Which one of the following explains why condensate subcooling is necessary in a nuclear
power plant steam cycle?

A. To provide a better condenser vacuum

B. To maximize overall secondary efficiency

C. To provide net positive suction head for the condensate pumps

D. To minimize turbine blade and condenser tube erosion by entrained moisture

ANSWER: C.

TR P R TRGET R 0 4 k=4 R (condensate subcooling) 5 &
£ 9

A BE{FOLRELTR -

B. # 8 - =x BRI T 3 A o

C. HE/L A KR ED RS o

D. BT HE P frb REFRATLNAF K> BT 5] o

B%:C



#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
K3 P876 (B1976)

Which one of the following is the approximate amount of condensate subcooling in a
condenser operating at 26 inches Hg vacuum with a condensate temperature of 100°F?

A 2°F
B. 19°F

C. 26°F

D. 53°F
ANSWER: C.
S foid R 122604 A (inch Ho) B % 8 8 2 4 5k & 5 100°F» B4 ok =4 B 4 5
509

A. 2°F

B. 19°F

C. 26°F

D. 53°F

$% 1 C,
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#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
B3 P1076

Which one of the following is an advantage of condensate depression in the main condenser?
A. Increased secondary cycle efficiency

B. Increased feedwater temperature entering the steam generators

C. Increased net positive suction head available to condensate pumps

D. Increased inventory in the main condenser hotwell

ANSWER: C.

<

TARE S A8 RE S K 4 FCKRFr(condensate depression) i B ?

Y

A 4= = Rl IE IR -
B. &3 & r»ZAAL Fh& KRR -

C. Hi4eit Gk R T ¥ cf I oK Ff o



#p 1 193004
Sean 7 0 K111 [2.4/2.5]
B3t P1176 (B2176)

A nuclear power plant is operating at 80% of rated power with 5°F of condensate depression
in the main condenser. If the condensate depression increases to 10°F, plant efficiency will
and the probability of condensate pump cavitation will

A. increase; increase
B. increase; decrease
C. decrease; increase
D. decrease; decrease
ANSWER: D.

4% B ek 5%k & Fr(condensate depression) & 5°F o 4e

5 7 R4 80% % Tt FaE > A
T Rt B ’ié\éi’ﬁﬁ(éizbééﬁ??fz'fi%— °

%4 RRFPH 3 10F > 3 -
A e s 3 4

B. 34 5 " i

C. " 1% ; 5 4t

D. ®% i« ; *% i

§%:D.



Fp 1 193004
feqn 4 0 K111 [2.4/2.5)
B3t P1376

Which one of the following is the condensate depression in a 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.

© drid i ®Eay 2.0 psia @i 0 H 4 KRR S 115°F » R4 4K B $r(condensate
depression) & % > 9
A. 9°F

B. 11°F

C. 13°F

D. 15°F

7/
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Fp 1 193004
Seac 47 ¢ K111 [2.4/2.5]
Bt P1576 (B2976)

What is the approximate condensate depression in a condenser operating at 28 inches Hg
vacuum with a condensate temperature of 100°F?

A. Lessthan 2°F

B. 3°Fto5°F

C. 6°Fto8°F

D. 9°Fto 11°F

ANSWER: A.

a4 R B8 R E iE R > 24 KRR S 100°F 0 B4 5k R $7(condensate
depression).s) 5 % > ?

A. | 2°F

C. 6'F28°F
D. 9F2 11°F

BE A



#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
B3t P1977

Condensate is collecting in a main condenser hotwell at 90°F with a condenser pressure of 28
inches Hg vacuum. Which one of the following will improve steam cycle efficiency?

A. Main condenser cooling water flow rate decreases by 5% with no change in condenser
vacuum.

B. Main condenser cooling water inlet temperature decreases by 10°F with no change in
condenser vacuum.

C. Main condenser vacuum decreases to 27 inches Hg due to buildup of noncondensible
gases.

D. Steam flow through the turbine decreases by 10% with no change in condenser vacuum.

ANSWER: A.
HLO0°F e A R B e b4 sk » 24 RE PR L 28rd A4 R 7 o T Iie f Hit
T EA Viﬁ@mb !

A AL RBAL ORI ER 5% AR BE T RAE H o

B. i AABHILIrRer BAMMIOCF A RABE LRI % o

C.d A7 ALFM AL RBLZRD 27T v1& 4 o

D. T ehgiimp " 10% L RABEZRAET % -
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#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
Bt P2276 (B78)

The thermodynamic cycle efficiency of a nuclear power plant can be increased by...
A. decreasing power from 100% to 25%.

B. removing a high-pressure feed water heater from service.

C. lowering condenser vacuum from 29 inches to 25 inches.

D. decreasing the amount of condensate depression (subcooling).

ANSWER: D.

o

POt TR g o Y A RF -
A. *5 7t % (d 100%% 3 25%)

B. #rAEH f BEkah F

C. " M4 B L 3 & (JE29+ "% 1 25%)

D. %4 5% -k & ¥r(condensate depression)

g% :D.
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#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
B3t P2476 (B2077)

A nuclear power plant is operating at 90% of rated power. Main condenser pressure is 1.69
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.
F% At \LHJJQO%%Eiﬂ ZiFEH o 4L i’; %1.69 pSIB. %‘— Yyt 3 i) % 120°F o
A AR B S AR IE R R P 0% 0 g A2 T AR AREY

A ER T TRTRC R R 0 B S T e et e o
B. B ZA ATkt B4R ® 0 F] & 4 58K R Fr(condensate depression) g b
C. BRZE T TR M IS 0 F) ST B 1 ched 0 o

D. B 707 Jaskomic #5814 F] 5 04 58 KR Fr(condensate depression)s 4e e

N
oS

% :C.
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#p 1 193004
feq 4 1 K111 [2.4/2.5]
Bt P2576 (B2576)

A nuclear power plant is operating at 80% of rated power with 5°F of condensate depression
in the main condenser. If the condensate depression decreases to 2°F, steam cycle efficiency

will

A. decrease; decrease
B. decrease; increase
C. increase; decrease
D. increase; increase

ANSWER: D.

Prac T B2 80%EF € F @ > A 4R E D
5 #-

b
A FOR BRI 1 2F 0 FT Rk

A TS T
B. " 14 ; # 4
C. #Hi4 ;"% K
D. #4c 5 #i 4
%D

and the probability of condensate pump cavitation will

13

/4 % -k B Fr(condensate depression) % 5°F ¢ 4r

DA FOK R OE 4 I T .



#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
Bt P2976

What is the approximate condensate depression in a 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.

- A GEN 27 AL E 23 H > H A s0KIR 5 100°F 0 3R 4 5K R $r(condensate
depression).s) % % > ?
A. 2°F

B. 4°F

C. 8°F

D. 16°F

$ % 1D,

7
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#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
K3t P3576 (B1484)

A main condenser is operating at 28 inches of Hg vacuum with a condensate outlet
temperature of 92°F. Which one of the following is the approximate amount of condensate
depression?

A. 6°F

B. 10°F

C. 13°F

D. 17°F

ANSWER: B.

AARBAY AR E T TERE > LD TR AR Z92°F 0 B4 5 Kk & Fr(condensate
depression).s) & S & ?

A. 6°F

B. 10°F

C. 13°F

17°F

o

KA
bl
o8]
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#p 1 193004
Seac 47 ¢ K111 [2.4/2.5]
K31 P3876 (B3877)

Main turbine exhaust enters a main condenser and condenses at 126°F. The condensate is
cooled to 100EF before entering the main condenser hotwell. Assuming main condenser
vacuum does not change, which one of the following would improve the thermodynamic
efficiency of the steam cycle?

A. Decrease main condenser hotwell level by 5%.

B. Increase main condenser hotwell level by 5%.

C. Decrease condenser cooling water flow rate by 5%.

D. Increase condenser cooling water flow rate by 5%.

ANSWER: C.
B A AR B TR F 126 R o A Rk 2 A2 ;}iﬁgé 52 s ks 4 3 100°F
rai@f%iian%’Twﬂﬁgﬂ**ﬁf&mﬁﬁ %9

A L LR BAY K E K50 o

16



#p 193004
foit 47 1 K115 [2.8/2.8]
BE P76 (N/A)

A nuclear power plant is maintained at 2,000 psia with a pressurizer temperature of 636°F. A
pressurizer relief safety valve is leaking to a collection tank which is being held at 10 psig.

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

A. 280°F
B. 240°F

C. 190°F

D. 170°F

ANSWER: B.

Prit R 4 adF 42,000 psia B RHE R 5 636°F - AR R Y 2R 0 MBS
G 10psig S B o R BERR T EAMER G § 00

A. 280°F

B. 240°F

C. 190°F

D. 170°F

i

#% B.
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#p 0 193004
fei 47 0 K115 [2.8/2.8]
B3 P148 (N/A)

A pressurizer power-operated relief valve is stuck partially open with the fluid being
discharged into a pressurizer relief tank. The pressurizer pressure is 2200 psia and the relief
tank pressure is 5 psig.

Which one of the following is the condition of the fluid downstream of the relief valve?

A. Superheated steam

B. Subcooled liquid

C. Dry saturated steam

D. Wet vapor

ANSWER: D.

BB h 4 FRRE A B o RIS BRK R (relief tank) -
AR RA 5 2200 psia - BERF R4 5 5psig -

Tl SRR T AR Ak ?

A ERER

B. /4%

C. izt irF it

18



#p 0 193004
fei 47 0 K115 [2.8/2.8]
B3 P150 (N/A)

As steam goes through a throttling process in the main steam header to atmospheric leak, in
which of the following parameters will there be an increase?

A. Enthalpy

B. Pressure

C. Specific volume
D. Temperature

ANSWER: C.

A d A T B ¢ (steam header) (S & IR BARH M T < F 2P o T FTRIE S PCRH e 7
A 3

B. &4

19



#p 0 193004
fei 47 0 K115 [2.8/2.8]
B3 P276 (N/A)

A reactor coolant system is being maintained at 1000 psia. A pressurizer safety/relief valve is
slowly discharging to a collection tank, which is maintained at 5 psig.

Assuming 100% quality steam in the pressurizer vapor space, what is the approximate
enthalpy of the fluid entering the tank?

A. 1,210 Btu/lom

B. 1,193 Btu/lbm

C. 1,178 Btu/lom

D. 1,156 Btu/lbm

ANSWER: B.

F B4 Fr-R s seen/B 4 adF & 1000 psiac 3 BH g 2/BRR BB I H
%R 4 MdF & 5psig e

BRARWEFLZFOZETICR S 100% 5 & ~ e P e m s 5> 2
A. 1,210 Btu/lbm

B. 1,193 Btu/lbm

C. 1,178 Btu/lbm

D. 1,156 Btu/lom

P58
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# B ¢ 193004

Zriy 45 1 K1.15 [2.8/2.8]

FELt P377 (N/A)

What is the approximate temperature and phase of the fluid downstream of the pressurizer
relief valve if it sticks partially open with 2,200 psia in the pressurizer and a 50 psia
backpressure?

A. 281°F, saturated

B. 281°F, superheated

C. 332°F, saturated

D. 332°F, superheated

ANSWER: A.

AR R RA4 L 2,200 psia v AR G 50 psiac dok fERE S ATI00 B R BT IR
WERNS 27 Ptk i ?

A. 281°F > &2k ik

B. 281°F > i #uk i

C. 332°F » & qoiik ik

D. 332°F » i #Kk i

BE A

21



# B ¢ 193004

Zriy 45 1 K1.15 [2.8/2.8]

BEL: P677 (N/A)

An operator is involved in a routine nuclear power plant shutdown with a steam bubble
(100% quality) in the pressurizer. Pressurizer pressure is 415 psig and pressurizer pressure
and level are slowly decreasing. The operator suspects a pressurizer power-operated relief
valve (PORV) is partially open but the position indicating lights are not working.

Which one of the following will be the approximate PORV tailpipe temperature if the PORV
is partially open? (Assume downstream pressure is atmospheric and no heat is lost from the

tailpipe.)

A. 212°F

B.280°F

C.330°F

D. 450°F

ANSWER: C.

-~ EEE SO T R TR EE ;aéimm%fiﬁ;:' e (& ic R 5 100%) - 3
B R4 L 415psigo BB Bk R CEK  FH R IRAD R4 BERRK(PORV)
FINA B BT B

4o% PORV 364 Bc-PORV B H R 5 55 2 (MR TR 5% 5 B4 &8 A4

4 Ersd)
A. 212°F
B. 280°F
C. 330°F

D. 450°F

RS
bl
O
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#p 0 193004
fei 47 0 K115 [2.8/2.8]
B i P877 (N/A)

A nuclear reactor is operating at 100% power. As steam escapes via a main steam
header-to-atmosphere leak, which of the following parameters will increase in the leaking
steam?

A. Enthalpy

B. Pressure

C. Specific volume

D. Temperature

ANSWER: C.

- 3G F R 100%F FEE o A KA FA R OAEN BRI S F 2 %8
B 3 3 IR B 4o ?

23



# B ¢ 193004

Zriy 45 1 K1.15 [2.8/2.8]

B et P1277 (N/A)

A heatup and pressurization of the reactor coolant system (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 psia with a steam bubble in the pressurizer.
Pressurizer power-operated relief valve (PORV) tailpipe temperature has been steadily rising.
Assume 97.5% saturated steam in the pressurizer vapor space, PORV downstream pressure is
30 psia, and PORV leakage is an ideal throttling process.

Which one of the following is the approximate PORV tailpipe temperature if a PORV is
leaking by?

A. 264°F

B. 284°F

C. 302°F

D. 322°F

ANSWER: B.

F R B4 Frok i Su(RCS)* i 8 4 ig 15 B 4= B 40 & < RCS /& 4 % 800 psig > 24 & H#, P
Jitie PR 4 R (PORV)E # i RAERY = « W R, #1751 45 s erte
fezAdc R 5 97.5% » PORV ™ #5& 4 % 30 psia » PORV 8 iF & L8 cha i iE 4R -
4% 5 d PORV 8k > PORV k § iR RN 507

A. 264°F

B. 284°F

C. 302°F

D. 322°F

A
i
w
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#p @ 193004
fei 47 0 K115 [2.8/2.8]
B3 P1477 (N/A)

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

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

A. 532°F
B. 370°F
C. 308°F
D. 212°F
ANSWER: C.

Pris R 100%s 58 A2 BB L 900 psiac FiT AL Benk 2R L8R
100%4e ek T & % ¢

IERLE - SUEVE S U S N R A
A. 532°F
B. 370°F
C. 308°F
D. 212°F

B%:C
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# B ¢ 193004

Zriy 45 1 K1.15 [2.8/2.8]

BEE 1 P1577 (N/A)

A heatup and pressurization of the reactor coolant system (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 psia with a steam bubble in the pressurizer.
Pressurizer power-operated relief valve (PORV) tailpipe temperature has been steadily rising.
The pressurizer vapor space contains 96.0% quality saturated steam and PORV downstream
pressure is 20 psia.

Assuming PORV leakage is an ideal throttling process, which one of the following will be the
approximate PORV tailpipe temperature if a PORV is leaking by?

A. 228°F

B. 260°F

C. 284°F

D. 320°F

ANSWER: B.

F R B4 frok k S(RCS)>s i3 48 g 14 B 4 JB 4o B - RCS /&4 % 800 psig > 2 & H i
FitiE AR e 4 FREPORV)E F R AT 2 - AREFLZF Rl {o g
A ic R 5 96.0% 0 PORV T & 4 % 20 psia »

B3k PORV j8if 4 32 {8 ché i 42 » £5d PORV ;8% »PORV £ # i8R N5 5 2
A. 228°F

B. 260°F

C. 284°F

D. 320°F

A
i
w
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#p 193004
foit 47 1 K115 [2.8/2.8]
BE : P1677 (N/A)

A nuclear reactor plant is being maintained at 2,220 psig. A pressurizer safety/relief valve is
leaking saturated steam (100% quality) to a collection tank which is being held at 20 psig.

Neglecting heat losses to ambient, which one of the following is the approximate temperature
of the fluid downstream of the relief valve?

A. 162°F
B. 228°F

C. 259°F

D. 320°F

ANSWER: C.

Prac R ABPR 4 dF & 2,220 psig o A7 e T (B2 & 5 100%) 4653 B, g 2R 0 8
BRI A 5 20 psig s A o

Aok LRI AIREY ORE C BRETHEIMERGS S0

A. 162°F

B. 228°F

C. 259°F

D. 320°F

B%:C
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# B ¢ 193004

Zriy 45 1 K1.15 [2.8/2.8]

BE. 1 PL777 (N/A)

Which one of the following is essentially a constant-enthalpy process?
A. Throttling of main steam through main turbine steam inlet valves
B. Condensation of turbine exhaust in a main condenser

C. Expansion of main steam through the stages of an ideal turbine

D. Steam flowing through an ideal convergent nozzle

ANSWER: A.

TP AR B e Y
A SR iE A TR R o
B. [T #F A1 A RERYE -
C. ZAFERBIABRED WK -
D. 7% in 1L 8 chibrigef o -

Ex A
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#p @ 193004
fei 47 0 K115 [2.8/2.8]
B3 P2077 (B2075)

A nuclear power plant is operating at 50% of rated power. Main steam at a main turbine steam
inlet valve has the following properties:

Pressure: 900 psia
Quality: 98%

The main turbine steam chest pressure is 400 psia. Which one of the following is the
approximate quality of the steam in the steam chest?

A. 97%
B. 98%
C. 99%
D. 100%

ANSWER: A.

Prie A 50%%F T FEE - A AP RIAR DA AT 40T

R4 900 psia
AR C 98%

LTRSS 400 psia - i RR SETIER D 52
A. 97%
B. 98%
C. 99%
D. 100%

BE A
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#p 193004
foit 47 1 K115 [2.8/2.8]
BEL: P2377

A heatup and pressurization of the reactor coolant system (RCS) is in progress following a
maintenance shutdown. RCS pressure is 800 psia with a steam bubble in the pressurizer.

Pressurizer power-operated relief valve (PORV) tailpipe temperature has been steadily rising.
The pressurizer vapor space contains 96.0% quality saturated steam and PORV downstream
pressure is 20 psia.

Assuming PORV leakage is an ideal throttling process, which one of the following will be the
approximate PORV tailpipe temperature and phase of escaping fluid if a PORV is leaking by?

A. 254°F, saturated
B. 254°F, superheated
C. 228°F, saturated
D. 228°F, superheated

ANSWER: B.

F Ol F 0k 4ok S (RCS)S i 4 5003 12 B 4= 8 4 /B « RCS B 4 & 800 psig > 14 B
} e o R ad 4 BERPORV)E F AR 2 - AR F T 5 B ket foi
A §cR 5 96.0% - PORV T 2/ 4 5 20 psia -

B3k PORV 8k 2 & nif4z - £ 5 d PORV 35 » PORV & F BREXYE FE20
AT WL T A

A. 254°F > 47qosk i
B. 254°F » i #uk fi
C. 228°F » & fojit fis
D. 228°F » i #uk fi

P58
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#p 193004
foit 47 1 K115 [2.8/2.8]
FE:  P2876

Refer to the drawing of two 1,000 ft* pressure vessels with relief protection (see figure
below).

Both vessels are in saturated conditions at 281°F and approximately 35 psig. Vessel A is
completely filled with saturated water. Vessel B contains one-half saturated steam (100%
quality) volume and one-half saturated water (0% quality) volume. Both vessels are protected
by identical relief valves.

If both relief valves begin to leak at a rate of 0.1% of design flow, the higher temperature fluid
will initially be leaving the relief valve of vessel . And, if 100 Ibm of fluid is
released through both relief valves, the larger pressure decrease will occur in vessel
A AA

B. A;B

C. B;A

D. B;B

ANSWER: D.

FEETEC A B L BR LA 1,000 OB -

A RS A ok i 0 A 5 281°F ) B4 X2 35psige B4 A KTk o
B4 BT - Lot (ER 5 100%) ~ - Larfook(GER S 0%) - B R 4 3
An e R W RS R

hod d BRRRE 4 0.1% KR B SR R AR RE TR § AR RS K
SRR A o FS BRRR D 100 lom soynag o B4R SR TE P o

A ATA

B. A:B
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#p 193004
foit 47 1 K115 [2.8/2.8]
Bt P3077 (B3074)

A nuclear power plant is operating at 100% rated power. Steam is escaping to atmosphere
through a flange leak in a steam supply line to the low pressure section of the main turbine.

Given:

e+ Steam line pressure is 300 psia.
ee Steam line temperature is 440°F.

What is the approximate temperature of the steam as it reaches atmospheric pressure?
A. 212°F

B. 268°F

C. 322°F

D. 358°F

ANSWER: D.

P2 TR 00067 Srt A o FTACSRIT e § BN T < F 2
¢ oo

¢ 5T FE R

se FIUERREA4 L 300psia -
oo EITEEBLE AR L 440°F

FAMERLITIES FRA P HERYS 50
A. 212°F
B. 268°F
C. 322°F
D. 358°F

%D,
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#p 193004
foit 47 1 K115 [2.8/2.8]
BEL P32T7

A nuclear power plant is operating at 100% rated power. Steam is escaping to atmosphere
through a flange leak in a steam supply line to the low pressure section of the main turbine.

Given:

e+ Steam line pressure is 280 psia.
ee Steam line temperature is 450°F.

What is the approximate temperature of the steam as it reaches atmospheric pressure?
A. 212°F

B. 268°F

C. 322°F

D. 378°F

ANSWER: D.

P2 TR 00067 Srt A o FOTACSRITS B F PR SN 0 T < F 2
¢ oo

¢ 5T FE R

se FIUERERA4 L 280psiac
oo T EEBLE AR 5 450°F

FAMERLITIES FRA P HERYS 50
A. 212°F
B. 268°F
C. 322°F
D. 378°F

%D,
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#p 193004
foit 47 1 K115 [2.8/2.8]
BEL: P34T7

A pressurizer safety valve is leaking by, allowing the 100% quality steam in the pressurizer to
flow to the pressurizer relief tank (PRT). The reactor has been shut down, and a plant
cooldown and depressurization are in progress. PRT pressure is being maintained constant at
20 psig.

Which one of the following describes how safety valve tailpipe temperature will be affected
as pressurizer pressure slowly decreases from 1500 psia to 500 psia? (Assume there is no
ambient heat loss from the tailpipe.)

A. Increases, because the entropy of the pressurizer steam will be increasing.

B. Increases, because the enthalpy of the pressurizer steam will be increasing.

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

D. Decreases, because the temperature of the pressurizer steam will be decreasing.
ANSWER: B.

AR DET 2R BB BH P 100%52 R 0E T L G ORBEBREPRT) F BREL &
B T RBTAARER o PRT B 4 adF & 20 psig o

SEE R R 4 L1500 psia & B 5 3 500 psia Fo % 2R B F R R BL I PARE? (K

WEF R BACR)
Al AR FIARN R AR A o
B. =% o Fl5 3 R, 2T AR 4 o
C. 1< F]2 MBA TR BE BB o

D. %1% T4 BRI SF TR R BT
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Saturated steam (100% quality) at 1000 psia is being supplied to the inlet of a partially-open
steam throttle valve on a main turbine. Pressure in the steam chest downstream of the throttle
valve is 150 psia. Assume a typical throttling process with no heat gain or loss to/from the
steam.

When compared to the conditions at the inlet to the throttle valve, which one of the following
describes the conditions in the steam chest for specific enthalpy and 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.

1000 psia séefrZ 7 (52 & 5 100%)55d 8- Bzt e iR > L3 - &R T
PRAIRR A G 150 psia o Bk A SR E AR E T ER A E

AR R T AR T A F R TR T A e g 0

Ef s R

A etk HNatk
B. ¥tk e R
C. MARK ik

D. HARK  HARI

W
b

. B.
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A nuclear power plant is shutdown and steam is escaping to atmosphere through a leak in a
main steam line. If main steam line pressure is 300 psia, what is the approximate temperature
of the steam as it reaches atmospheric pressure? (Assume the steam in the main steam line has
a quality of 100%.)

A. 212°F

B. 268°F

C. 322°F

D. 358°F

ANSWER: C.

Poae TR FAK O ZAFROAELE BRI <~ F7¢ ook FUFRES L 300
psia> ZABELIIEXFRAP O HRBRS IO P(BRALFAFRM DEAICR &
100%)

A. 212°F

B. 268°F

C. 322°F

D. 358°F

#x:C
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A heatup and pressurization of a reactor coolant system (RCS) is in progress following a
maintenance shutdown. RCS pressure is 1,000 psia with a steam bubble in the pressurizer.
Pressurizer power-operated relief valve (PORV) tailpipe temperature has been steadily rising.
The pressurizer vapor space contains 100.0% quality saturated steam and PORV downstream
pressure is 40 psia.

Assuming PORV leakage is an ideal throttling process, which one of the following will be the
approximate PORV tailpipe temperature and phase of escaping fluid if a PORV is leaking by?

A. 267°F, saturated

B. 267°F, superheated

C. 312°F, saturated

D. 312°F, superheated

ANSWER: D.

F e B4 4ok 5 S(RCS)¥ ik 4 i3 5 B 4p2 8 4o - RCS B 4 5 1,000 psig » 34 /& 1§
5708 o AR b 4 RR(PORV)E 3 RIETE 2 o AR 537 2 B 57 enbofo i
4R 5 100.0% - PORV T #/& 4 % 40 psia -

B3K PORV ®if 4 {8 chi g4z > £ 55d PORV 8k PORV £ g iR 50 2
WA S P A A 2

A. 267°F » 4o et fi
B. 267°F » B #k i
C. 312°F » 4vfrik fi

D. 312°F » i #45k ik

b

#%:D.

N
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A nuclear power plant is operating with the following main steam parameters at the
main turbine steam inlet valves:
Pressure = 900 psia
Quality = 99 percent
The main turbine steam chest pressure is 300 psia. Assuming an ideal throttling
process, what is the quality of the steam in the steam chest?
A. 100 percent
B. 98 percent
C. 88 percent
D. 87 percent
ANSWER: B.

— AL E R > RS RN E RS EOT -
JE& 7= 900 psia
RHZIE=99%
TR SAERE /7 By 300 psia o {Ea% = A—(EFEAERVERURAR - RIVRMERVZESEZ
& RyZ/ 0 2
A. 100%
B. 98%
C. 88%
D. 87%

=
= =

-N}
@
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A pressurizer safety valve is leaking by, allowing 100 percent quality steam from the
pressurizer to enter the discharge pipe, which remains at a constant pressure of 30
psig. Initial safety valve discharge pipe temperature is elevated but stable. Assume no
heat loss from the safety valve discharge pipe.

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

As pressurizer pressure decreases from 2,000 psig to 1,800 psig, the safety valve
discharge pipe temperature will...

A. decrease, because the entropy of the safety valve discharge will decrease during
the pressurizer pressure decrease.

B. decrease, because the enthalpy of the safety valve discharge will decrease during
the pressurizer pressure decrease.

C. increase, because the safety valve discharge will become more superheated during
the pressurizer pressure decrease.

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

ANSWER: D.

— AR EEERY 2 AU T - (10096 2 26 L BARE 2 A 30 psig (R EAHHERT
E - Uin PR E R RS AR - ek ePE I AR
[ e g5 e 38 TR a1 A% - SERIEN 2 IR R - (H R 2 Al AN A e AL
o BZERNIZSRFE R -

s BEAE R J7H3 2,000 psig [ £11,800 psig » 27 4= BHERUE 0 R - 2
AT Ry 2 R R A 38 BA B ) e (R & s ek

B[ - Ny IR R R B RS B 7 [ (R &l 2 et

CItE > N Ry 2 = RAPRREE SR B oM B B 7 (R B2 B A 24

D.ORFFAEE - N Ry REHRI R ERF BN KR S 771E30 psig.

0¥
viat
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A nuclear power plant is operating at power. Steam is escaping to atmosphere through
a flange leak in a steam line supplying the low pressure section of the main turbine.
Given:

® Steam line pressure is 200 psia.

® Steam line temperature is 400°F.

Assuming no heat transfer to/from the steam, what is the approximate temperature of
the steam as it reaches atmospheric pressure?

A. 212°F

B. 284°F

C. 339°F

D. 375°F

ANSWER: C.

Q}J& JFJFZIET IJJT‘ELﬁ HH E OB RS 4G 2 ARV RBREL Y Z0R » &8 H
[SYSI
Oi/‘wﬁﬁl—kjj B 200 psia
ZERE SRS By 400°F
1E§E§%/:w§7ﬁf'§@f§% A EZORERIRRERE - RS RO RZ /D ?
A. 212°F
B. 284°F
C. 339°F
D. 375°F

=
= =
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C
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A nuclear power plant is operating with the following main steam parameters at the
main turbine steam inlet valves:
Pressure = 1,050 psia
Quality = 100 percent
The main turbine steam chest pressure is 400 psia. Assuming an ideal throttling
process, which one of the following describes the steam in the steam chest?
A. Saturated, 96 percent quality
B. Saturated, 98 percent quality
C. Saturated, 100 percent quality
D. Superheated
ANSWER: B.

—EN R ROEE T R SRR . RS EAT ¢
JB& 7= 1050 psia
B7 = 100%
IR SNEEE JT By 400 psia o REEHEANAETRURER - AT Y A] & a5 A
HZERRAE 2
AR > 96N SES
B.&EF1 > 98%IE 5 i
Cﬁ@%ﬂ 100%7&/ 57 &

ﬁﬁi{/ﬂ
EFE: B
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A pressurizer safety valve is leaking by, allowing the dry saturated steam from the
pressurizer to enter the discharge pipe, which remains at a constant pressure of 40
psia. Initial safety valve discharge pipe temperature is elevated but stable. Assume no
heat loss occurs from the safety valve discharge pipe.

Upon discovery of the leak, the reactor is shut down, and a plant cooldown and

depressurization are commenced. Throughout the cooldown and depressurization, dry

saturated steam continues to leak through the pressurizer safety valve.

As pressurizer pressure decreases from 1,000 psia to 700 psia, the safety valve

discharge pipe temperature will...

A. decrease, because the entropy of the safety valve discharge will decrease during
the pressurizer pressure decrease in this range.

B. decrease, because the enthalpy of the safety valve discharge will decrease during
the pressurizer pressure decrease in this range.

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

D. remain the same, because the safety valve discharge will remain a saturated
steam-water mixture at 40 psia during the pressurizer pressure decrease in this
range.

ANSWER: C.

— A BB 2 ROR > (5510096 8215 250 HE BEE HE A 40 psiafRERHIHEIL

& - WinZ eI E R e AT - Bad e MEPE IS RVR.

[ FELRTESEBURRBR AR S - WRIE 2 ANNIEEE » (HER (< AR EA AL

H o BZERRIZR SRR -

SRR /) 11000 poia FREF(700psials » %22 HE BT ARENT - 2

A » BRSO SRR PS8 + 22 I 0 -
7N

B.[FRAK - N R BANE BR A L isa & I - e R v Ba g
Jk/ N

CIlE - N R BEAEBA T L AICHE [ PP - 22 PR R T B A 2

D.ORRFASEE - [N R BAE B A EACRE [ Ry - 27 2 RH R R R el
FLRZKIRE & PI4E40 psia

K C
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A nuclear power plant is operating with the following main steam parameters at a
partially open main turbine steam inlet valve:
Pressure = 1,000 psia
Quality = 100 percent
The main turbine steam chest pressure is 50 psia. Which one of the following
describes the steam in the steam chest?
A. Saturated, 98 percent quality
B. Saturated, 99 percent quality
C. Saturated, 100 percent quality
D. Superheated
ANSWER: D.

— [ A A B A o F T B B VR R 2 F ARSI -
JE }7=1,000psia
7 HZIE=100%

FIRHRMEEL 7 50 psia o N FI{of F R0 ME R UIREE ?

A B > 98%IESHESfE

B.&HF1 > 99% LSS fE

C.E0R1 > 100%2&)5HZ1S

D.EEGER
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