F B : 291006
fea &E 0 KLO1[2.7/2.7)
A B104

Which one of the following describes the process for placing a steam (shell) and water (tube) heat

exchanger into service?

A. Water side is valved in before the steam side to ensure adequate venting.

B. Water side is valved in before the steam side to minimize thermal shock.

C. Steam side is valved in before the water side to minimize scale buildup on the heat exchanger
tubes.

D. Steam side is valved in before the water side to ensure that the cooldown rate does not exceed
100°F/hr.

ANSWER: B.

TR S EE AT (BB Bk (FRD) FrBABFDTI SR
A LE R BEFR D MEE LA S o

B. L »-k o B # o~ % 0 ##Z (thermal shock) ™ % & i< o
C.LErZFA > FH ko BEIFHEN FRIBEHE LB -

D. L%~ %77 » £ ¥k mamikd frs 2 42:8100°F/hr o

§% B
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Fp 291006
foil 87 0 K102 [2.6/2.6]
3.0 B36

Why is proper venting of a shell-and-tube heat exchanger important?

A. An air bubble reduces the heat transfer coefficient of the heat exchanger.

B. An air bubble causes pressure transients within the tubes as heat load changes.
C. An air bubble will cause thermal shock as it moves through the heat exchanger.
D. An air bubble will cause corrosion in the heat exchanger.

ANSWER: A.

SR EA T > DA L AR D
o8 I B o B i
ﬁi\pz%ﬂ? ;F,Enbﬁlé\-gp\m@’J LA
%@ﬁﬁ%<#$% kR

Krm”“*‘
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Fp 291006
foil 87 0 K102 [2.6/2.6]
B3 1 B531

A liquid-to-liquid heat exchanger containing trapped air on the shell side will be less efficient because
the air...

A. causes more turbulent fluid flow.

B. increases the differential temperature across the tubes.

C. reduces the fluid contact with the heat transfer surface.

D. causes pressure oscillations.

ANSWER: C.

BERIEF 2 F R EHRAIE BRI RL > AT F 6
A, 5ldzgr b s dlg i (turbulent) o

B. i“gﬁ'%\:fé’fﬁ%—? HUE A o

C. B it g iy -

D. 31424 2 o

%% :C.

7
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Fp 291006
foil 87 0 K102 [2.6/2.6]
F5 1 B932

Reduced heat transfer performance in a heat exchanger will result from...
A. tube wall thinning.

B. turbulent flow in the tubes.

C. increased .T between fluids.

D. gas collection in the shell.

ANSWER: D.

BABFORGES L EF_ A E
A pRERE

B. &} ugin

C. imHE R erif £ 3 4

D. |} thg 88 % 4

R
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Fp 291006
foil 87 0 K103 [2.4/2.6]
B3t B330

Given the formula, Qeore= 1T1core(hout - hin), which one of the following causes the initial change in heat
transfer rate from the core during a minor (3%) steamline break?

A. houdecreases

B. houtincreases

C.1Mcore decreases

D.MMcore increases

ANSWER: D.

%5 2531 Quoe= Mhoe(hou-hin) » T 7P ¥ § LT F B P AL (3%) P> 5l e @ E 5
e e 8 9

A. hout "% ™

B. hout 3 +«

C. Micore *§ ™

D. MMeore 3 4t

%% :D.

7
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Fp 291006
foil 87 0 K103 [2.4/2.6]
3.t B631(P2032)

The rate of heat transfer between two liquids in a heat exchanger will be increased if the:
(Assume single-phase conditions and a constant specific heat for each liquid.)

A. flow rate of the colder liquid is decreased by 10%.

B. flow rate of the hotter liquid is increased by 10%.

C. inlet temperature of both liquids is decreased by 20°F.

D. inlet temperature of both liquids is increased by 20°F.

ANSWER: B.

THREERFEISEY S AT ARBES?
(BX eE AR g A ArMant £ R )

A UL R B 0 111096 -

B. #i#ti% 4 et £ 5 40109

C. A i A e v B & 1% 1M20°F -

D. & fiik M ehie o B & 412 3 20°F -

% :B.
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Fp 291006
foi 4 0 K1.03[2.4/2.6]
Fi3.: BB832 (P1632)

The rate of heat transfer between two liquids in a heat exchanger will be decreased if the:
(Assume single-phase conditions and a constant specific heat capacity.)

A. temperature of both liquids is decreased by 20°F.

B. temperature of both liquids is increased by 20°F.

C. flow rate of the colder liquid is decreased by 10%.

D. flow rate of the hotter liquid is increased by 10%.

ANSWER: C.
T Z e J‘ng FHAARIFE RS 5;}@,,2%*"1"'*:11’&@%?‘?
(fzk ¥ # L EE B o)

P

A B FE% E:“]‘;K“é‘ < 20°F °

B. & % 4Y o @§W4$MFO

C. #L %R £ % 11090 o
D. ## R WM H 4109 o

: C.

W
‘w
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Fp 291006
foi 4 0 K1.03[2.4/2.6]
B3t B1432 (P1432)

The rate of heat transfer between two liquids in a heat exchanger will be increased if the:
(Assume single-phase conditions and a constant specific heat.)

A. temperature of the hotter liquid is decreased by 20°F.

B. temperature of the colder liquid is increased by 20°F.

C. flow rates of both liquids are decreased by 10%.

D. flow rates of both liquids are increased by 10%.

ANSWER: D.

T “p‘ ERBEAIKHET A ARUT R GES?
(B3R e E AR B HE )

A, B R E RS M20°F o

B. #4225 20°F -

C. & fhip W ein £ 357 14109

D. & fi% 48 i £ 313 40 109 -

#%:D.

7%
e
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Fp 291006
foi 4 0 K1.03[2.4/2.6]
B3t B1732 (P1732)

Which one of the following will reduce the rate of heat transfer between two liquids in a heat
exchanger? (Assume single-phase conditions and a constant specific heat for both liquids.)
A. The inlet temperatures of both liquids are decreased by 20°F.

B. The inlet temperatures of both liquids are increased by 20°F.

C. The inlet temperature of the hotter liquid is increased by 20°F.

D. The inlet temperature of the colder liquid is increased by 20°F.

ANSWER: D.
THRE EEMAIHEY AR HE R BRSO
(fEzk fo 8 4p ok ’Mé,,wwém{ )

A A iR R e v R R 40 0E 120°F

B. @ fhik ki v i R 4§ 20°F o

C. fntamier FRA F20F -

D. 4 et r g &2 5 20°F -

¢ :D.
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Fp 291006
foil 87 0 K103 [2.4/2.6]
3.1 B2531 (P2632)

The rate of heat transfer between two liquids in a heat exchanger will be decreased if the:
(Assume single-phase conditions and a constant specific heat for both liquids.)

A. inlet temperature of the hotter liquid is increased by 20°F.

B. inlet temperature of the colder liquid is decreased by 20°F.

C. flow rates of both liquids are decreased by 10%.

D. flow rates of both liquids are increased by 10%.

ANSWER: C.

THRE EEMAIHEY AR HE R BRSO
4 ¥ g;.]”“ A R R E )

fie o B B B 4 20°F o

e R R M20°F o

i B AR 14109 o

i £ 584 8 10% o
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Fp 291006
foil 87 0 K103 [2.4/2.6]
F3. 1 B3631(P3632)

Refer to the drawing of an operating water cleanup system (see figure below).

If cooling water flow rate is 1.0 x 10° Ibm/hr, what is the approximate water flow rate in the cleanup
system?

A. 1.6 x 10° lom/hr

B. 3.2 x 10° Ibm/hr

C. 1.6 x 10°lbm/hr

D. 3.2 x 10° Ibm/hr

ANSWER: A.

Y ki ks (ATH) -
dod 4 gk e £ 5 1.0x10° Ibm/hr o R R seR R X 95 50 0

A. 1.6 x 10° Ibm/hr

B. 3.2 x 10° Iom/hr
RETURN
C. 1.6 x 10° Ibm/hr 10 iErouy
D. 3.2 x 10° Ibm/hr SYSTEM
é ;’t_ A 540°F¢ 2
1 A
450°F > HEAT
EXCHANGER
B 3
122°F
C
250°F% 4
5
HEAT “"90°F _ COOLING
EXCHANGER [D] Eﬂ WATER
110°F
122°F%7
ION EXCHANGER
WATER CLEANUP SYSTEM
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#B 291006
foq A 0 K104 [2.8/2.8]
B B632 (P3232)

Refer to the drawing of an operating water cleanup system (see figure below). Valves A, B, and D are
fully open and valve C is 20% open.

If valve C is opened to 50%, how will the temperatures at points 3 and 6 be affected?

Point 3 Point 6

A. Decrease Decrease

B. Decrease Increase

C. Increase Decrease

D. Increase Increase

ANSWER: D.

FHEY ArkE i (ATH) cABDRZ 2R CRiTE20%E A -
FH-CR 4= B F150%8 & » =3 3fc= B 6E & & L 5| A A2

i~ %3 i ¥
A. L= 6N L= 268
| £4 = e =
B. RGN B REI{L;F!N FROM
C. =3 i 6 SYSTEM SYSTEM
D. 43 4%
» P i 540°F¢ 2
£2%:D 1 A
WBoF U HEAT
EXCHANGER
B, 3
122°F
c
250°F¢ 4
5
HEAT 90°F COOLING
WATER
EXCHANGER 2 sﬂ
110°F
122°F$7
ION EXCHANGER
WATER CLEANUP SYSTEM
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# B 291006
TR 5f 0 K1.04 [2.8/2.8]
F 5. ¢ B1031 (P1032)

Refer to the drawing of an operating water cleanup system (see figure below).

Valves A, B, and C are fully open. Valve D is 20% open. All temperatures are as shown. Valve D is
then quickly opened to 100%.

The temperature at point...

A. 3 will increase.

B. 4 will decrease.

C. 5 will decrease.

D. 7 will increase.

ANSWER: B.

EEY kR g (ATE) o
A B CRTLR 247 o D47 B 20%P &+ i R 354e ) “67 » 3 DI 4id 47 B 2 100%F A »
pl

A =E3EREDF o
B. mE4g & ¢ "o RETURN FROM
[ TN B2 (L o TO
C. =RE5E R €51 SYSTEM SYSTEM
D. =878 R €23 -
o - 540°F¢ 2
€ -"/?‘;(‘ * B 1 A
. <
450°F HEAT
R EXCHANGER
122°F
c
250°F% 4
5
HEAT 90°F COOLING
EXCHANGER(™ | D, 6 WATER
110°F
122°FY7
ION EXCHANGER
WATER CLEANUP SYSTEM
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#B 291006
foq A 0 K104 [2.8/2.8]
. B1834 (P732)

Refer to the drawing of an operating water cleanup system (see figure below).

Valves A, B, and C are fully open. Valve D is 80% open. All temperatures are as shown. If valve D is
then throttled to 50%, the temperature at point...

A. 3 will decrease.

B. 4 will increase.

C. 5 will increase.

D. 6 will decrease.

EEY kR B (ATE) o
A B,CR5L% 24 o> DI 4= B B0%ME & » i & 54 “77 o 4o % #DR M 1 50%% & » 7l
A B3R R EE R o

B. = 54cg R €23 o
C. =B5hEAESF - RETURN FROM
, SYSTEM
D. =868 & € "% ™ o SYSTEM
5 _»3(- .
#*:B 540°F 4 2
1 A
450°F > HEAT
EXCHANGER
B, 3
122°F
c
250°F¢ 4
.3
HEAT 90°F  COOLING
EXCHANGER D, 6 WATER
110°F
122°F$7
ION EXCHANGER
WATER CLEANUP SYSTEM
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#B 291006
foq A 0 K104 [2.8/2.8]
B B1930 (P3332)

Refer to the drawing of an operating water cleanup system. All valves are identical and are initially
50% open (see figure below).

To raise the temperature at point 7, the operator should adjust valve in the close direction.
A A

B.B

C.C

D.D

ANSWER: D.

F e kR kR A PR AR > ¥ 4T B50%F A (LT H) -
HHEETORERS R @A R e M e i

A A
B.B
C.C
D.D
# % 1 D. REPE;RN FROM
SYSTEM SYSTEM
540°F¢2
1 A
450°F P HEAT
EXCHANGER
B, 3
122°F
C
250°F¢ 4
5
HEAT 90°F COOLING
EXCHANGER [D] 6 WATER
110°F
122°F97
ION EXCHANGER
WATER CLEANUP SYSTEM
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Fp 291006
foi A 0 K104 [2.8/2.8]
B3t B2431 (P2433)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To raise the temperature at point 1, the operator
can adjust valve in the direction.

A. A, shut

B. B; open

C. C; shut

D. D; open

ANSWER: B

EEY kR LB (ATE) o
S RS BT BE0%E B o SRl ARG > SRR RER v el
A A H

B.B: #
RETURN
C.C: B TO FROM
SYSTEM SYSTEM
D.D; ¥
%L _;(_ ! B. 540°F¢ 2
1 A
a50F T HEAT
EXCHANGER
B, 3
122°F
c
250°F 4

D WATER
EXCHANGER N 6

5
HEAT é 90°F COOLING
110°F

[ 122°FY7

ION EXCHANGER

WATER CLEANUP SYSTEM
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#B 291006
fe A 0 K107 [2.7/2.8]
BE B3l

Decreasing the temperature of a cooled system using a shell-and-tube heat exchanger is normally
accomplished by...

A. increasing the cooling system flow.

B. increasing the cooled system flow.

C. decreasing the cooling system flow.

D. decreasing the cooled system flow.

ANSWER: A.

f — B # Bk 4 fr(cooled) k SLeR R PE 0 B ¥ A 2 R E
i‘éﬁczf #r(cooling) & ¥eim & o

B. i‘g seqg i Fr(cooled) & i £ o

. ,;é“ >k N’(coollng),, g o

. R A4 Fr(cooled) kAT E o

g % DA

7
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# B 291006
TR 5 0 K1.07 [2.9/3.0]
5.0 Bl101

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. The temperature at point 3 is exceeding operating
limits. To lower the temperature at point 3, the operator should adjust valve

direction.

A A

B.B

C.C

D.D
ANSWER: D.

o ki B (LT R)

T ORI B he T B S0% R R o B 3R RAZEER U] 0 5 0 M E 3

BRMR o B i o
A A

B.B

C.C

D.D

%% 1D,

7

o

RE;(";HN FROM
SYSTEM SYSTEM
EMEFFE)
1 A
450°F > HEAT
EXCHANGER
B, 3
122°F
C
250°F 4
.3
HEAT 90°Fr COOLING
D WATER
EXCHANGER 2 sﬂ
110°F
122°F%7
ION EXCHANGER
WATER CLEANUP SYSTEM
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#B 291006
fe A 0 K107 [2.7/2.8]
. B231(P104)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To lower the temperature at point 7, the operator
should adjust valve in the open direction.

A A

B.B

C.C

D.D

ANSWER: D.

EEY kR LB (ATE) o
S R L B AT RE0%E R o 5 M ETHER o BEE RSN B 5 g o
A A

B.B
C.C RElgRN FROM
D D SYSTEM SYSTEM
= % :
¢#:D. 540°F 4 2
1 A
BoF O3 HEAT
EXCHANGER
B, 3
122°F
c
250°F¢ 4

D WATER
EXCHANGER oe 6

5
HEAT é g0°F COOLING
110°F

122°F47

ION EXCHANGER

WATER CLEANUP SYSTEM
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Fp 291006
fei 4 0 K107 [2.7/2.8]
B3t B1231 (P1231)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To lower the temperature at point 4, the operator
should adjust valve in the direction.

A. A; open

B. B; shut

C. C; open

D. D; shut

ANSWER: B.

Wk e ki kAR (AT W) e
S R L B AT RE0%E R o 51 M M EAGER o BEE RSN Bt 5 g
A A, R

B.B; i RETURN EROM
C.C; B TO
. C; e SYSTEM
D.D: B
G o 540°F¢2
¢ % B 1 A
250F Y HEAT
g . EXCHANGER
=4
122°F
C
250°F4 4
5
HEAT 90°F COOLING
EXCHANGER D. 6 WATER
110°F
122°F47
ION EXCHANGER
WATER CLEANUP SYSTEM
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Fp 291006
foi A 0 K107 [2.7/2.8]
L B2732 (P2732)

Refer to the drawing of an operating water cleanup system (see figure below).

All valves are identical and are initially 50% open. To raise the temperature at point 4, the operator
can adjust valve in the direction.

A. A, shut

B. B; shut

C. C; open

D. D; open

ANSWER: C.

EEY kR B (ATE) o
St RO A B AT BE0%E R o AT B R AhE R EHE BER v S e
A A; B

B.B; i RETURN cROM
c.c m 10
’ SYSTEM SYSTEM
D.D; &
$%:C. 540°F 42
1 A
BoE 3 HEAT
EXCHANGER
B 3
122°F
c
250°F} 4

D WATER
EXCHANGER w2 6

5
HEAT é 90°Fr COOLING
110°F

122°F¢7

ION EXCHANGER

WATER CLEANUP SYSTEM
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#B 291006
foq A 0 K107 [2.6/2.8]
B B3832 (P3833)

A main turbine-generator was operating at 80% load with the following initial
steady-state cooling water and lube oil temperatures for the main turbine lube oil heat
exchanger:

Toitin= 174°F

Toitowr= 114°F

Twaterin= 85°F

Twateroit= 115°F

Six months later, the following current steady-state heat exchanger temperatures are
observed:

Toitin=177°F
Toitout= llloF
Twaterin= 85°F

Twater o= 115°F

Assume that the total heat exchanger heat transfer coefficient and the cooling water
flow rate do not change, and that the specific heat values for the cooling water and
lube oil do not change.

Also, assume that the lube oil system is a closed system.

Which one of the following could be responsible for the differences between the
initial and current steady-state heat exchanger temperatures?

A. The current main turbine-generator load is lower than the initial load.

B. The current main turbine-generator load is higher than the initial load.

C. The current main turbine lube oil flow rate is less than the initial flow rate.

D. The current main turbine lube oil flow rate is greater than the initial flow rate.
ANSWER: C.

— AT HE T E R 1809 45 0 B B B A SRR R e gE
Lk Ao 7

Toilin = 174°F

Toilout = 114°F

Twaterin = 85°F

Twater out = 115°F
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Toilin = 177°F
Toilout = 111°F
Twaterin = 85°F
Twaterout= 115°F

BRAIHFBRAADE R Eos frkin g K/;,ﬁ S SRR S b8y LR Rl SR B S
IF)‘\"/L: /F‘gl’ﬁ;/'ﬁ” /J l/b,?-ij_gg /J L‘/AL» °
TR ET A A ERBLE BA e BRLER T PR F]?

A LB TR B sk g
B. At TP B ehf otz g ;\:so
C. A TP # B m Bt Azdoin g ] o
D. TP % i i Bt Aedoin B

)
-~ o
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#B 291006
foq A 0 K1.08 [2.9/3.0]
Fi % B331(P534)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Increasing the oil flow rate through the heat exchanger will cause the oil outlet temperature to
and the cooling water outlet temperature to

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: A.

EEY ERREAEHER (LTR) -

e B R RN R € Rl v R A grokendi o g °
A 223
B. 2 ;"%
C. ;23
D. % i ; % % M
COOLING I —= 1
WATER —— 5 —
LLIE!l aIL
LUBE OIL HEAT EXCHANGER
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#B 291006
foq A 0 K1.08 [2.9/3.0]
Fi % B431(P632)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Assuming the inlet oil and inlet cooling water temperatures are constant, decreasing the oil flow rate
through the heat exchanger will cause the oil outlet temperature to and the cooling water
outlet temperature to . (Assume cooling water flow rate remains the same.)

A. increase, increase

B. increase, decrease

C. decrease, increase

D. decrease, decrease

ANSWER: D.

ERY R BEER (LTE)
BRI e gk et v R A R Ak RS B R BRI EY BN i 6 H

REFM Do g Egrokendie g °

A 2343

B. 23 ;%% T

C. %#i1; 23 |

D. %% i« ; "8 g ‘

g% :D.
COOLING | — 1
WAER — — 1 —

|

|

LUBE OIL

LUBE QIL HEAT EXCHANGER
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#B 291006
foq A 0 K1.08 [2.9/3.0]
Fi%. 0 B834 (P2034)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following existing conditions:

Qoil =9.9 x 105 Btu/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

moil = 1.8 x 104 lbm/hr

mwater = 1.65 x 104 lbm/hr

Toil in=170°F

Toil out = 120°F

Twater out = 110°F

Twater in = ?Which one of the following is the cooling water inlet temperature (Twaerin) in this heat
exchanger?

A. 45°F

B.50°F

C.55°F

D. 60°F

ANSWER: B.

WY R R ER (LR -
AR Eﬁfﬁ gk Ak 4o 7
Qoit = 9.9 x 10° Btu/hr
Cp-oit = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lom-°"F
Moil = 1.8 x 10* lbm/hr
Muater = 1.65 x 10* Ibm/hr
Toil in = 170°F
Toilout = 120°F
Twater out = 110°F
Twaterin = ?
Tl AR E gk et o F R (Twaterin) 7
A. 45°F
B. 50°F
C.55°F
D. 60°F
% B
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#B 291006
foq A 0 K1.08 [2.9/3.0]
Fi%. 0 B934 (P3132)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following parameters:

Qoil = 1.0 x 107 Btu/hr

Toil in=170°F

Toil out = 134°F

Twater in = 85°F

Twater out = 112°F

Cp-oil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lom-°F
mwater =2VWhich one of the following is the mass flow rate of the cooling water?
A. 4.5 x 10° Ibm/hr

B. 3.7 x 10° Ibm/hr

C. 2.5 x 10° lom/hr

D. 1.2 x 10° Ibm/hr
ANSWER: B.

SERADBAHER (LTH) -
"i

Il

B ENT S| SRR

Qi1 = 1.0 x 10" Btu/hr lh

Toil in = 170°F

Toilout = 134°F

° COOLING —
Twater in = 85F W.t&—-_ | | |
—_ o i

Twaterout = 112°F ————— 1

Cpoit = 1.1 Btu/lbm-"F |

Cpmater = 1.0 Btu/lbm-"F 1 ]

mWﬁter - 7 LUBE QIL
AL R LT LUBE OIL HEAT EXCHANGER
A. 4.5 x 10° Ibm/hr

B. 3.7 x 10° Ibm/hr
C. 2.5 x 10° Ibm/hr
D. 1.2 x 10° Ibm/hr
£%:B.
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#B 291006
foq A 0 K1.08 [2.9/3.0]
Fi#.: B1033

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following existing conditions:

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

rmoil = 1.8 x 104 Ibm/hr

rmwater = 1.65 x 104 Ibm/hr

Toil in=115°F

Toil out = 90°F

Twater out = 110°F

Twater in =?

Which one of the following is the cooling water inlet temperature (Twaerin) for this heat exchanger?
A.50°F

B. 60°F

C.75°F

D. 80°F

ANSWER: D.

WY R R ER (LR -
BRI ek i

Cp-oit = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°"F T
Toit = 1.8 x 10* Ibm/hr |
Thwater = 1.65 x 10* Ibm/hr r
Toitin = 115°F COOLING —
To“ out = 90°F WA : Ir — : E"
Twaterout: 110°|: —
Twaterin = ? | |
Tl B F e ke 1]
BB (Twaterin) LUBE OIL
A.50°F
B. 60°F LUBE QIL HEAT EXCHANGER
C.75°F
D. 80°F
¢%:D
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#B 291006
foq A 0 K1.08 [2.9/3.0]
B B1331

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following existing conditions:

rmoil = 1.8 x 104 Ibm/hr

rmwater = 3.3 x 104 lbm/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

Tcw-in=90°F

Tcw-out = 120°F

Toil-in=170°F

Toil-out =?

Which one of the following is the temperature of the oil exiting the heat exchanger (Toit-out)?
A.110°F

B. 120°F

C.130°F

D. 140°F

ANSWER: B.

WY R R EE (LTR) -
B G ki deT 7

Moy = 1.8 x 10* Ibm/hr

Mwater = 3.3 X 10* Ibm/hr

Cp-oit = 1.1 Btu/lbm-°F
o = 10 Bl if _
Tew-in = 90°F | M
Toe = 120°F el = o I
Toil-in = 170°F i I : 1 —
Toit-out = ? 5

LS FE R ER TSR l R

phA i (Toil-out) Q IT{

A. 110°F LUBE DIL

E izgo:z LUBE QIL HEAT EXCHANGER

D. 140°F

%8B
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following existing conditions:

rfon = 1.8 x 10* lom/hr

Mwater = 3.3 X 10* lom/hr

Cp-it= 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/Ibm-°F

Tewin=90°F

Tow-ou= 120°F

Toi-in= 170°F

Toit-out="?

What is the approximate temperature of the oil exiting the heat exchanger (Toit-out)?
A.110°F

B. 120°F

C. 130°F

D. 140°F

ANSWER: B.

WY R R ER (LR -

BRT MG
tTei = 1.8 x 10* Ibm/hr |[|

Fwaer = 3.3 X 10% Ibm/hr I_
Cpuoil = 1.1 Btu/lbm-°F T e e

° COOLING —
Cp-water = 10 BtU/lbm- F wn,':'_éh;t — I 'I
—

Tcw-in = 90°F ]
Tcw.out = 120°F
Toilin = 170°F | ’

Il

; =7
T0|I-out : LUBE QIL

T 15 L SR LUBE QIL HEAT EXCHANGER
(TOil-Out)J‘ l/:] :‘% g o ?

A. 110°F
B. 120°F
C.130°F
D. 140°F
%% 1B,

7
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following existing conditions:

rfon = 1.8 x 10* lom/hr

Mwater = 3.3 X 10* lom/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

Tcw-in=90°F

Tcw-out = 120°F

Toil-in=170°F

Toil-out =?

What is the approximate temperature of the oil exiting the heat exchanger (Toit-out)?
A.110°F

B. 120°F

C. 130°F

D. 140°F

ANSWER: B.

FEY EFAEIEER (L TRE) -
BRT MG

Moy = 1.8 x 10* Ibm/hr

Mwater = 3.3 X 10* Ibm/hr

Cp-oit = 1.1 Btu/lbm-°F

Cpwater = 1.0 Btu/lbm-"F III
Tcw-in = 90°F | I_
Tcw-out - 120°F TH oA A el by B e A
. COOLING —
Toitin = 170°F water — BT L
— [ 1
Toil-out = ?

BLEFYEFSONCR |

(Toitou) = ¥ & 572 7 LUBE OIL
A. 110°F
B. 120°F LUBE QIL HEAT EXCHANGER

C. 130°F

D. 140°F
%% 1B,

7
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following information, which one of the following is the temperature of the oil exiting the
heat exchanger (Toil-out)?

rfon = 2.0 x 10*lbm/hr

Mwater = 3.0 X 10* lom/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

Tcw-in=92°F

Tcw-out = 125°F

Toil-in = 180°F

Toil-out =?

A.126°F

B. 135°F

C. 147°F

D. 150°F

ANSWER: B.

WY R R ER (LR -
BATATH TARE SEHIEEY EF D TR AR (Toilouw) ?
Mot = 2.0 x 10* Ibm/hr
Mwaer = 3.0 X 10* Ibm/hr
Cp-oil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbm-"F

Tcw-in = 92°F
Tew-out = 125°F
Toil-in = 180°F I“
Toil-out = ? | I
A 126°F Warer — 1
B. 135°F — s
C.147°F _I |
D. 150°F ] |
LUBE QiL
¢%'B
LUBE QIL HEAT EXCHANGER
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following information, which one of the following is the temperature of the oil exiting the
heat exchanger (Toil-out)?

rfon = 1.5 x 10* lom/hr

Mwater = 2.5 X 10* lom/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

Tcw-in=92°F

Tcw-out = 125°F

Toil-in = 160°F

Toil-out =?

A.110°F

B. 127°F

C.135°F

D. 147°F

ANSWER: A.

WY R R ER (LR -
FATATH TR S EBUHEE RER TR A (Toitow) ?

it = 1.5 x 10% Iom/hr
Mhyater = 2.5 X 10* bm/hr
Cp-oil = 1.1 Btu/lbm-°F

Cpmater = 1.0 Btu/lom-"F m
Tcw.in = 92°F
Tcw.out = 125°F I
Toit-in = 160°F cooLNG | — y L
Toil-out = ? — T 1 —
A. 110°F _I
B. 127°F H]
C 135°F LUBE QIL
D. 147°F
” LUBE QIL HEAT EXCHANGER
g% A
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Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 120°F
Cooling water inlet temperature: 60°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the following sets of
heat exchanger outlet temperatures is possible? (Neglect any difference between fluidspecific heats.)

Lube Qil Cooling Water
Outlet Temp Outlet Temp
A. 100°F 100°F

B. 90°F 90°F
C.80°F 80°F
D.80°F 100°F
ANSWER: C.

SLRFBEIHER (LTH)

PRFS R ELT IR R RER

T R R 120°F
AgrkigT B R 60F

COSTRIBSTE S S R AT S L

£)

B ARk

g IR R

A. 100°F 100°F
B. 90°F 90°F
C. 80°F 80°F
D. 80°F 100°F
§%:C

T RTERIERTICRRE? (LGP SR

COQLING I — 1
WATER —
— !
P
LUBE QIL

LUBE OIL HEAT EXCHANGER
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F

Cooling water inlet temperature: 70°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the following sets of
heat exchanger outlet temperatures is possible? (Assume both fluids have the same cp.)

Lube Qil Cooling Water
Outlet Temp Outlet Temp
A90°F 100°F

B.90°F 110°F

C.100°F 100°F
D.100°F 110°F
ANSWER: A.

L RFDRIHER (LTR) -
E"'ifﬁf‘}f?é%@‘i#ﬁ'ﬁ)‘z"f}ljj@r;g_ o

i g R 130°F

AgrokieT B R CT0°F
BRA KA R AR AR TR F AT AR IE BT ER ? (BRI
A Fe €y © )

B ARk
v g N ERE
A 90°F 100°F |1;
B. 90°F 110°F
C. 100°F 100°F
D. 100°F 110°F Warer — T 1
FE A —= '
1 m
LUBE QIL
LUBE OIL HEAT EXCHANGER
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Given the following information, which one of the following is the temperature of the cooling water
exiting the heat exchanger (Tew-out)?

rfon= 1.5 x 10* lbm/hr

Mwater = 2.5 X 10* lbm/hr

Cp-oil = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lom-°F

Tcw-in=92°F

Tew-out = ?

Toil-in = 160°F

Toil-out = 110°F

A.110°F

B. 115°F

C.120°F

D. 125°F

ANSWER: D.

WY R R ER (LR -
BRTAFH TR E BB B ok 0T R (Towou) ?
Moy = 1.5 x 10* Ibm/hr
Mwater = 2.5 X 10* Ibm/hr
Cp-oit = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbm-°F

Tcw-in = 92°F
Tew-out = ? I“
Toil-in = 160°F I
Toil-out = 110°F
COOLING —_—
water — Lo ]
A. 110°F —= :
B. 115°F
C. 120°F 1 m
D' 125°F LUBE QIL
#%:D.

LUBE OIL HEAT EXCHANGER
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 110°F

Cooling water inlet temperature: 75°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the following sets of
heat exchanger outlet temperatures is possible? (Neglect any difference between fluid specific heats.)
Lube Qil Cooling Water

Outlet Temp Outlet Temp

A.100°F 100°F

B.100°F 90°F

C.90°F 100°F
D.90°F 90°F
ANSWER: D.

L RFDRIHER (LTR) -
GEFABRCEFENT IR FRER

EiEwier gA :110°F

AArokier g R ISF
BRA KRR AR AR TR E AT A PR OE RN TER ? (LT

£Z3)

B ARk i
v g S o il

A. 100°F 100°F | I
B. 100°F 90°F COOLING I —= "

o o WATER —— —
C. 9F 100°F — [ 1 —
D. 90°F 90°F _J
I

LUBE QIL
LUBE QIL HEAT EXCHANGER
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F

Cooling water inlet temperature: 70°F

Assuming cooling water flow rate is greater than lube oil flow rate, which one of the following pairs of
heat exchanger outlet temperatures is not possible? (Assume both fluids have the same specific heat.)
Lube Qil Cooling Water

Outlet Temp Outlet Temp

A. 90EF 86°F

B. 100EF 85°F

C. 110EF 84°F

D. 120EF 83°F

ANSWER: D.

L RFDRIHER (LTR) -
GEFAEIEELT IR R RER

e g 130°F

Agrokier B R CT0F
BRR AR B A BRI R TR E 2 T R AR Ea v R R 7 (KA A
AR )

B ARk
Sl v RA m
A. 90°F 86°F
B. 100°F 85°F
. . COOLING —
C. 110°F 84°F WATER —— : e 1
— I p—
D. 120°F 83°F _I_"—I
$%:D Il
LUBE OIL
LUBE OIL HEAT EXCHANGER
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).

Given the following initial parameters:

Cooling water inlet temperature (Tewin) = 75E°F

Cooling water outlet temperature (Tew-out) = 105°F

QOil inlet temperature (Toiin) = 140°F

Oil outlet temperature (Toil-ont) = 100°F

Air introduction to the heat exchanger results in some of the heat exchanger tubes becoming
uncovered. As a result, Tew-outdecreases to 99°F. Assuming mass flow rate and cp of both fluids remain
the same, which one of the following will be the approximate temperature of the oil exiting the heat
exchanger (Toit-out)?

A.99°F

B. 108°F

C.116°F

D. 122°F

ANSWER: B.

WY R R ER (LR -
S

#grokie o B R (Towin) = 75°F

A gk e R R (Towou) = 105°F

B e B R (Toiin) = 140°F

B e B B (Toikouw) = 100°F
BT FErZRIEE O URNG - LERIHEELE ABKRERE ¢ T A Towou® M T
O9°F o B3k @ fAin AR R L 2 cp FRR G 0 TR E SRS FRIFR OGN0 R R
(Toil-out) ?

A. 99°F |||
B. 108°F
C. 116°F - —
D. 122°F e R - =
. —~ —
%% 1 B. = T
LUBE QIL
LUBE QIL HEAT EXCHANGER
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F

Cooling water inlet temperature: 70°F

Assuming the cooling water flow rate exceeds the lube oil flow rate, which one of the following pairs
of heat exchanger outlet temperatures is possible? (Assume both fluids have the same specific heat.)
Lube Qil Cooling Water

Outlet Temp Outlet Temp

A. 100EF 90°F

B. 100EF 100°F

C. 110EF 90°F

D. 110EF 100°F

ANSWER: A.

L RFDRIHER (LTR) -

GEFAEIEELT IR R RER
B e iER 1 130°F
Agrokigr B R T0°F

BRR Ak g A BFE R > TR Jff T AGEIEHERESN B R? (BEXS A
A e et A
B ARk
g R R
A. 100°F 90°F
B. 100°F 100°F cooLING
J o WATER ==
C. 110°F 90F —
D. 110°F 100°F
é -;(- : A LUEE OIL
LUBE QIL HEAT EXCHANGER
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The volumetric flow rate of cooling water entering a heat exchanger is 500 gpm.
Given the following:

Cooling water pressure entering and leaving the heat exchanger is 10 psig.
Cooling water inlet temperature is 90°F.

Cooling water outlet temperature is 160°F.

Heat exchanger inlet and outlet piping have the same diameter.

What is the approximate volumetric flow rate of the cooling water exiting the heat exchanger?
A. 496 gpm

B. 500 gpm

C. 504 gpm

D. 509 gpm

ANSWER: D.

R I B s ek B Ao £ & 500gpm e
FT R
SRR eI A 2k B ey frokO R S 10psig e
Agrokangr g R 590 Fo
Agrekendiv 8 B 5 160°F
BAFERGEr v FRECAER -

AR AR AR G5 500

A. 496 gpm
B. 500 gpm
C. 504 gpm
D. 509 gpm
5% D,
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Refer to the drawing of a lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following parameters:
Cp-it= 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/Ibm-°F

Toitin= 174°F
Toitout= 114OF
Twaterin= 85°F

Twater o= 121°F

Ioit = 4.0 X 104 lbm/hr

Mwater = ?

What is the mass flow rate of the cooling water?
A. 8.0 x 104 lbm/hr

B. 7.3 x 104 Ibm/hr

C. 2.6 x 104lbm/hr

D. 2.2 x 104 lbm/hr

ANSWER: B.

L RFDBIHER (LTR) -
GERLHEENT N gaE g
Cp-oit = 1.1 Btu/lbm-°F

Cp-water = 1.0 Btu/lbm-°F
Toitin = 174°F m
Toitout = 114°F I
| |
1

— o
Twater in — 85F
COOLING —_—

Twaterout = 121°F WATER — :
ot = 4.0 x 10* Ibm/hr — |

Myater = ? _I m

A Rl ek BY
A1 = s Vi oS e LUBE OIL

A. 8.0 x 10* Ibm/hr LUBE OIL HEAT EXCHANGER

B. 7.3 x 10*Ibm/hr
C. 2.6 x 10*Ibm/hr
D. 2.2 x 10*Ibm/hr
% % 1B,

7
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Refer to the drawing of a lube oil heat exchanger (see figure below).

The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature: 130°F

Cooling water inlet temperature: 70°F

Assume that cooling water mass flow rate is less than lube oil mass flow rate, and that both fluids have
the same specific heat. Which one of the following pairs of heat exchanger outlet temperatures is not
possible?

Lube Qil Cooling Water

Outlet Temp Outlet Temp

A. 100EF 105°F

B. 105EF 105°F

C. 110EF 90°F

D. 115EF 90°F

ANSWER: C.

L REFDBRIHER (LTR) -
GEFABRCEFENT IR FRER

B er g R 130°F

Agrkier B R CT0°F
BRI B SR R E 0 ARG AP gt £ T5lji€*ﬁ‘4 i S E
TR Y

B ARk

v g S o m
A. 100°F 105°F
B. 105°F 105°F | I
C. 110°F 90°F Wargn — R
D. 115°F 90°F - EEEp s [

i

LUBE QiL

LUBE QlL HEAT EXCHANGER
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A condensate pump is taking suction on a main condenser hotwell, containing water at 100°F, and
discharging the water at a volumetric flow rate of 100,000 gpm to the main feedwater system. The
main feedwater system heats the water to 400EF before it enters the reactor vessel.

Assume there is no leakage, and no bypass or recirculation flow paths are in use.

What is the approximate volumetric flow rate of the feedwater entering the reactor vessel?

A. 100,000 gpm

B. 105,000 gpm

C. 109,000 gpm

D. 116,000 gpm

ANSWER: D.

AECR R AL R BEHRY P ok kR 5 100°F > 12100,000 gpmen g Af o B #o kL~ 3 A &0k %
Foo A A&VR SR S B TI400°FE E 0 F R P o

Bkl ik + g e* 3ENE RREE -

mEE RN ERFRIAE S SR ?

A. 100,000 gpm

B. 105,000 gpm

C. 109,000 gpm

D. 116,000 gpm

¢%:D.
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QID: B4018 (P4016)

Refer to the drawing of an operating lube oil heat exchanger (see ligure below).

Given the following initial parameters:

Cooling water inlet temperature (T, 4, ) 75°F
Cooling water outlet lu‘n]\ua[uu, (Towom ) = 95°F
Oil inlet temperature (T, 150°F
Oil outlet temperature ( lmI out 120°F

Air introduction to the heat exchanger results in some of the heat exchanger tubes becoming
uncovered. Asaresult. T decreases to 91°F.  Assume the inlet temperatures. mass flow

rates. and specific heats of both fluids remain the same.

Which one of the following will be the new approximate temperature of the oil exiting the heat

exchanger (T ;)7

A. 126°F

B. 130°F
C. 134°F
D. 13871

E#ﬁ;c’ FEFSBRHEE (LTH)
BT A S
Lgrokier B AR (Twin) =75°F
Arrekdi e B E (Tovou) = 95°F
B ET BER (Toin) = 150°F
BT B A (Toiow) = 120°F
THAECBIBBERG BEEAIEF ALK RE B 5 Tovon'™ MFI9LFo BRETER > i E
PR A e BRI A o T AR SRR R A Bt R R (Toikow) ?
A. 126°F

B. 130°F ||
C. 134°F
D. 138°F

COOLING I T T g |
WATER —

ExCA

!

LUBE OIL

LUBE QIL HEAT EXCHANGER
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A reactor is shut down with a reactor coolant temperature of 400°F and all control rods fully inserted.
What is the major adverse consequence resulting from rapidly reducing the reactor coolant
temperature to 250°F?

A. Excessive stress in the ceramic fuel pellets of the reactor core

B. Excessive stress on the reactor vessel wall

C. Uncontrolled reactor criticality

D. Loss of core inlet subcooling

ANSWER: B.

- FREEiRs o HA ke ke R S400°F 0 F oG gl 2 o o T A I CE PO S LS
R I20°FRFE BRI B G (S5 7

A FRRERCIBIWEL €7 EB TR

B. F bt hE € § 8% 4

C. FEERNEA S

D. st &g wito b gr-kant b R

%% 1 B.

7
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Steam has been admitted to a condenser for 25 minutes with no cooling water during a condenser
startup. Initiating full cooling water flow rate at this time will...

A. reduce the stress on the condenser shell by rapidly cooling the shell.

B. reduce the stress on the condenser tubes by rapidly cooling the tubes.

C. induce large thermal stresses on the condenser shell.

D. induce large thermal stresses on the junctions between the condenser tubes and the tubesheet.
ANSWER: D

BA R BECE PE o FOT A AT RGRIT T A 0 A G E25 A 4 B PE I R R A M L ki
A FIRE A A R B E MBS o

B. FIN# 4 Frh REF F A" Mg F s o

C. bt RERS AL B o

D. 24 AEFfrd PR IRF F 32 B st o

#%:D
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A plant is operating at full power with 2°F of condensate subcooling. Which one of the following
changes will decrease subcooling of the condensate entering the main condenser hot well? (Assume
condensate temperature does not change.)

A. Decreased circulating water flow rate

B. Increased gas buildup in the main condenser

C. Decreased main condenser hotwell level

D. Decreased main turbine steam flow

ANSWER: D.

TRM2Fas ok b B 2r FEH o TP R M- T MR AL RBR Y b ok
B2 (BRAFKERD )

A E R ER-KRE

B. #i4vi 2 REY chi 8w

C. %K L mEHRY ki

D. % i Az T g

2% :D.

~
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During normal reactor operation, a main condenser develops an air leak which decreases vacuum at a
rate of 1 inch Hg/min. Which one of the following would increase because of this condition?

A. Extraction steam flow rate

B. Condenser hotwell temperature

C. Low pressure turbine exhaust steam moisture content

D. Steam cycle efficiency

ANSWER: B.
Rl ¥EHPF > § - AL REFABFNY  BREZANF ABLE Ao B o
ﬂmﬁgﬂﬁ#ﬁmﬁﬁ(*ﬁa)Q
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Which one of the following changes will result in increased subcooling of the condensate water in the
condenser hot well?

A. Decrease circulating water flow.

B. Increase circulating water temperature.

C. Decrease the main turbine generator MW load.

D. Isolate one bay of the condenser circulating water system.

ANSWER: C.

e T TR TR T TR e
A. % I"&i/ﬁﬁi ko
;}%FE E M

C. "M AHmETWIMWE

D. Fedtis B RRK L 589 - P B2 F

: C.

RS
»
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The primary reason for slowly opening the discharge valves of large motor-driven centrifugal cooling

water pumps after starting the pumps is to minimize the...
A. net positive suction head requirements.

B. potential for a water hammer.

C. motor running current requirements.

D. potential for pump cavitation.

ANSWER: B.

B E B LA PR R RRBE SR RO O R 0 AR R FIEL K 7w

W
&
i 7\3*

=y m
o
F

G 8

U0 w >
AW o W
({'\%’h\‘a
& @ 5

T E Y

a @=H
g
EX

7—‘-

LA
Wy m
Ay
w c

610

=
=L

4



#B 291006
foq A 0 K110 [2.8/2.8]
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Assuming that condenser cooling water inlet temperature and flow rate do not change, if condenser

vacuum improves, condensate temperature will...

A.. increase because condensate subcooling has decreased.

B. increase because condenser saturation pressure has increased.
C. decrease because condensate subcooling has increased.

D. decrease because condenser saturation pressure has decreased.

ANSWER: D.

BK A REA IR AE T BRI RN R ok bR E

A2 F o FIS A RR e E RTE I

B. 2% » Fla ARF Do A Ko o
C. "M » Flabskhxi b BEHE o

D. 2 » Fla b @ Bentefo/iR 4 750 o
g% :D.
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During normal plant operation at 100% power, a main condenser develops an air leak that degrades
vacuum at a rate of 1 inch Hg/min. Assuming the plant continues to operate at 100% power, condenser
hotwell temperature will...

A. increase because condensation of turbine exhaust steam is occurring at a higher temperature.

B. increase because more work is being extracted from the steam by the turbine.

C. decrease because condensation of turbine exhaust steam is occurring at a lower temperature.

D. decrease because less work is being extracted from the steam by the turbine.

ANSWER: A.

i 7 R 11100967 & #‘fﬁfﬁ”ﬁ—,'_ ABFARFRY BREZFAEAMNF Aglavtii
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fei 47 0 K1.10[2.8/2.8]
B350 B2633 (P2634)

A reactor is operating at steady-state 100% power. Assuming that condenser cooling water inlet
temperature and flow rate do not change, if condenser vacuum decreases, condensate temperature
will...

A.. increase because condensate subcooling has decreased.

B. increase because condenser saturation pressure has increased.

C. decrease because condensate subcooling has increased.

D. decrease because condenser saturation pressure has decreased.

ANSWER: B.

Pric T A1 100907 F enfg Uk B8 > Bk AR E A Arokenie v f R v R 487 R Aok 4
AEBDE ZRE M SRR RRE
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fei 47 0 K1.10[2.8/2.8]
B350 B2736 (P3534)

A nuclear plant is operating at steady-state 100% power when air inleakage causes main condenser
vacuum to decrease from 28 inches Hg to 27 inches Hg. Assume the steam inlet quality and mass flow
rate of steam through the main turbine remain unchanged, and that condenser cooling water inlet
temperature and flow rate do not change.

When the plant stabilizes, turbine exhaust quality will be and turbine exhaust temperature
will be .

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A.
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fe A 0 K111 [2.8/2.8]
g B374

A pressure gauge on a condenser reads 27 inches of mercury (Hg) vacuum. What is the absolute
pressure corresponding to this vacuum? (Assume an atmospheric pressure of 15 psia.)

A. 1.0 psia

B. 1.5 psia

C. 13.5 psia

D. 14.0 psia

ANSWER: B

AREARS A F G2 B ARHYE Z cAAH P EZRDEHES LR (BER- S
R 5 15psiac )

A. 1.0 psia

B. 1.5 psia

C. 13.5 psia

D. 14.0 psia
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#B 291006
fe A 0 K111 [2.8/2.8]
B B434

A steam-driven turbine exhausts to a condenser. As condenser vacuum is increased, the turbine
backpressure will and the turbine power output will

A.. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: C.
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fe A 0 K111 [2.8/2.8]
B4 B835

A pressure gauge on a main condenser reads 2 psiv. What is the approximate absolute pressure in the
main condenser?

A. 2 psia

B. 13 psia

C. 15 psia

D. 17 psia

ANSWER: B.

AARBaRA EFRL2pSIVe AL RBN NGRS XG5 ?
A. 2 psia

B. 13 psia

C. 15 psia

D. 17 psia

¥% B,
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fe A 0 K111 [2.8/2.8]
B B1035

A condenser absolute pressure of 4 inches Hg is equivalent to...
A. 11 inches Hg vacuum.

B. 13 inches Hg vacuum.

C. 26 inches Hg vacuum.

D. 28 inches Hg vacuum.

ANSWER: C.

18
by
W

FRFOGHRS SAmd Ao py it E
A 11 #Eed AL

B.13 & & 4r

C.26 @edkdr

D.28 mwfAdr

gx:C

618



#B 291006
fe A 0 K111 [2.8/2.8]
B B1633

Which one of the following is the approximate condenser vacuum when condenser pressure is 7 inches
Hg absolute?

A. 0 inches Hg vacuum

B. 7 inches Hg vacuum

C. 23 inches Hg vacuum

D. 30 inches Hg vacuum

ANSWER: C.

BARAFNGHRBS STR A TARE IHARENCNETR?
A0 vt A4
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fe A 0 K111 [2.8/2.8]
B0 B2131

Which one of the following is the approximate condenser vacuum (inches Hg vacuum) when
condenser pressure is 16 inches Hg absolute?

A. 4 inches Hg vacuum

B. 8 inches Hg vacuum

C. 12 inches Hg vacuum

D. 14 inches Hg vacuum

ANSWER: D.
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fe A 0 K112 [2.9/3.0]
B0 B1133

A reactor is shut down at 400 psia during a maintenance outage when all forced decay heat
removal is lost. Which one of the following will enhance natural circulation within the reactor
vessel?

A. Increasing reactor vessel pressure to 500 psia

B. Increasing reactor vessel water level above the steam separators

C. Decreasing reactor vessel pressure to 300 psia

D. Decreasing reactor vessel water level to just above the top of the core

ANSWER: B.

FORep i s B 0 R 5 400 psia > 4T ikl R RMA ROk L PE o TSR AR ITE T
S F R R E AR 2

BF et p &4 3 % 3500 psia
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#B 291006
fef A 0 K113 [2.7/2.9]
K B34

What is the saturation temperature for a boiling water reactor operating at 920 psig?
A.532.6°F

B.533.9°F

C.536.5°F

D. 538.4°F

ANSWER: C.

11920 pSigi& g et KN F R BH AR R G P D
A.532.6°F

B.533.9°F

C.536.5°F

D. 538.4°F
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fef A 0 K113 [2.7/2.9]
¥ B534

Which one of the following is the state of water at 20 psia and 250°F?
A. Subcooled liquid

B. Saturated liquid

C. Mixture of saturated liquid and vapor

D. Superheated vapor

ANSWER: D.
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fef A 0 K113 [2.7/2.9]
B B1335

Which one of the following describes the state of water at 35 psia and 240°F?
A. Subcooled liquid

B. Saturated liquid

C. Mixture of saturated liquid and vapor

D. Superheated vapor

ANSWER: A.
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EQLNE ]

& ok 18

ok -t R fode

WREA

£ _»_}_ AL

OO0 >

~

)

624



#B 291006
fef A 0 K113 [2.7/2.9]
g B1433

Which one of the following is the state of water at 120 psig and 340°F?
A. Subcooled liquid

B. Saturated liquid

C. Mixture of saturated liquid and saturated vapor

D. Superheated vapor

ANSWER: A.

k 2120 psigfw340°FpFeryik i fL 5 o
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fef A 0 K113 [2.7/2.9]
B B1536

Which one of the following describes the state of water at 160 psig and 366°F?
A. Saturated liquid

B. Subcooled liquid

C. Superheated vapor

D. Mixture of saturated liquid and vapor

ANSWER: B.
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#B 291006
fef A 0 K113 [2.7/2.9]
B0 B2336

Which one of the following describes the state of water at 160 psig and 372°F?
A. Saturated liquid

B. Subcooled liquid

C. Superheated vapor

D. Mixture of saturated liquid and vapor

ANSWER: C.
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#B 291006
fef A 0 K113 [2.7/2.9]
g B2834

Which one of the following describes the state of water at 150 psig and 360°F
A. Saturated liquid

B. Subcooled liquid

C. Superheated vapor

D. Mixture of saturated liquid and vapor

ANSWER: B.

%150 psigf-360°FpF ek i fii 5 o
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fea 4T K114 [3.1/3.2)
A B535

What is the reason for ensuring that a piping system is completely filled and vented prior to initiating

system flow?

A. To minimize the system head losses

B. To ensure all noncondensible gases are removed from the piping system to reduce system
corrosion

C. To preclude a reduction in the overall system heat transfer coefficient

D. To minimize the potential for water hammer

ANSWER: D.
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fea 4T K114 [3.1/3.2)
A B635

The discharge valve for a large operating centrifugal pump should be positioned slowly to minimize
the...

A. change in available net positive suction head.

B. potential for causing water hammer.

C. differential pressure stress exerted on the valve disk and stem.

D. mechanical wear on the valve seat and stem packing.

ANSWER: B.
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B ¥ : B3635 (P3633)

A main turbine-generator is operating at 80% load with the following initial steady-state temperatures
for the main turbine lube oil heat exchanger:

Toitin= 174°F

Toitowr= 114°F

Twaterin= 85°F

Twater o= 115°F

After six months of main turbine-generator operation, the following final steady-state lube oil heat
exchanger temperatures are observed:

Toitin=179°F

Toitowr= 119°F

Twaterin= 85°F

Twater o= 115°F

Assume that the final cooling water and lube oil flow rates are the same as the initial flow rates, and
that the specific heat values for the cooling water and lube oil do not change.

Which one of the following could be responsible for the differences between the initial and final heat
exchanger steady-state temperatures?

A. The heat exchanger tubes have become fouled with scale.

B. The temperature of the cooling water source has increased.

C. The final main turbine-generator load is higher than the initial load.

D. The final main turbine-generator load is lower than the initial load.

ANSWER: A.

LT R 80% ?@ﬁ; A AHAER R B RERRG
Toilin= 174°F

Toitou= 114°F

Twaterin= 85°F

Twaterot= 115°F

AAHETPERE S B BN AR EOESELRER G
Toilin=179°F

Toitour= 119°F

Twaterin= 85°F

Twaterot= 115°F

B34 ke o i B B R B oA 4 in B AR I 0 4 Bk o fol b et B 2 e
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#B 291006
foq A 0 K116 [2.5/2.6]
. B156

The buildup of scale on heat-transfer surfaces in the reactor vessel...

A. results in lower fuel temperature, which decreases the nuclear fuel cycle efficiency.

B. is controlled by complying with core thermal limits and adhering to fuel preconditioning
requirements.

C. is controlled by using reactor water cleanup system and condensate system demineralizers.

D. results in higher coolant temperature, which increases overall plant efficiency.

ANSWER: C.

FRpthr &8s drkesfg -
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foq A 0 K116 [2.5/2.6]
. B1136

Tube scaling in a parallel flow heat exchanger causes heat transfer rate to decrease because the...
A. surface area of the tubes decreases.

B. cooling fluid outlet temperature decreases.

C. thermal conductivity of the scale is very low.

D. flow through the heat exchanger becomes more turbulent.

ANSWER: C.
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Fp 291006
foi 4 0 K116 [2.5/2.6]
3t B1234 (P32)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If scaling occurs inside the cooling water tubes, cooling water outlet temperature will and
lube oil outlet temperature will . (Assume oil and cooling water

flow rates remain the same.)

A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: B.

EEY BRSO R EER (LTR) -
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foi 4 0 K116 [2.5/2.6]
B3t B1833 (P2233)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If deposits accumulate on the outside of the cooling water tubes, cooling water outlet temperature will
and oil outlet temperature will . (Assume oil and cooling water inlet

temperatures and flow rates remain the same.)

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

WY R R ER (LR -
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fea &E 0 K117 [2.7/2.8]
B3 B234

Refer to the drawing of an operating cooling water system (see figure below) that is transferring heat
between a low pressure (LP) and high pressure (HP) water system.

Which one of the following effects will initially occur as a result of a tube failure in the heat
exchanger?

A. Level in the surge tank will increase.

B. HP fluid pump flow rate will decrease.

C. HP fluid heat exchanger differential temperature will increase.

D. LP fluid heat exchanger outlet temperature will increase.

ANSWER: D.
E Y il gk ks (AT W) o %k a MR (LP) Kk Sfed B (HP) K ks Bk @
Tl R EY - B AR L 7
A HEtharkes g o
B. 3Rz A TS Ko LP FLUID
C. & B A% 4 BE L 4 - [ i
D. MERWHIHEENCFRAF - oy
HEAT ~/
LOADS Z
. 120°F
% & D FAILED TUBE J

T0 , HPFLUD

LoADS | €,

PUMP

COOLING WATER SYSTEM

637



Fp 291006
fei #0 KL17[2.7/2.8]
B3t B332 (P331)

During normal steady-state plant operation with a constant generator load, plugging of 1% of the tubes
in the main condenser will cause absolute pressure in the condenser to and hotwell

temperature to
A. increase; increase

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

EEFREDTRY F PR P B FLARE 1%DE I (BB P)REHE R
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fei #0 KL17[2.7/2.8]
F35 0 B333 (P333)

A nuclear plant is operating normally at 50% power. Which one of the following will result from a
cooling water tube rupture in the main condenser?

A. Increased condenser vacuum

B. Increased conductivity of the condensate

C. Decreased condensate pump net positive suction head

D. Decreased condensate pump flow rate

ANSWER: B.
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fea &E 0 K117 [2.7/2.8]
B3t B1535 (P1234)

Refer to the drawing of a cooling water system (see figure below).

Which one of the following will occur as a result of the indicated tube failure in the heat exchanger?
A. High pressure (HP) fluid inventory increases.

B. Pressure in the low pressure (LP) system decreases.

C. Temperature in the low pressure (LP) system increases.

D. Level in the surge tank decreases.

ANSWER: D.

P s gk s (RTH) o
FRIEE? RGO E TR LTI RARG D
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B3t B1931 (P1134)

Which one of the following effects will occur as a result of multiple tube failures (leaks) in the main
condenser with the plant at 50% power? (Assume condenser vacuum does not change.)

A. Condensate depression will decrease.

B. Condensate conductivity will increase.

C. Condensate oxygen concentration will decrease.

D. Condenser inlet cooling water flow rate will decrease.

ANSWER: B.
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Fp 291006
fea &E 0 K117 [2.7/2.8]
Fi3.: B3535 (P234)

Refer to the drawing of an operating cooling water system (see figure below).

Which one of the following effects would occur as a result of the failed tube in the heat exchanger?
A. Level in the surge tank increases.

B. Flow in the low pressure system reverses.

C. Pressure in the low pressure system decreases.

D. Low pressure fluid heat exchanger outlet temperature decreases.

ANSWER: D.

WY s gk i (RTE) o
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Fi%. 0 B936 (P1912)

During normal nuclear power plant operation, why does air entry into the main condenser reduce the
thermodynamic efficiency of the steam cycle?

A. The rate of steam flow through the main turbine increases.

B. The condensate subcooling in the main condenser increases.

C. The enthalpy of the low pressure turbine exhaust increases.

D. The air mixes with the steam and enters the condensate.

ANSWER: C.
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foq A 0 K118 [2.8/2.9]
B0 B1236

During power plant operation, the accumulation of air and non-condensable gases in the main
condenser will...

A. not effect turbine work.

B. not effect turbine efficiency.

C. increase generator load.

D. increase turbine backpressure.

ANSWER: D.

TREFEERE ok 1L RBY chy §foh RS F WA % o
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B3 B2235 (P2834)

A nuclear power plant is operating at 100% power when air inleakage results in the buildup of
noncondensible gases in the main condenser. Which one of the following will decrease as a result of
this air inleakage?

A. Condensate temperature

B. Pressure in the main condenser

C. Suction pressure at the condensate pumps

D. Condenser cooling water outlet temperature

ANSWER: D.
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FLE/EESE : 291006/1 (2016311)
HIREHE © K1.04 [2.8/2.8]
FFo% © B6716

A reactor is shut down with core decay heat being removed by the residual heat
removal (RHR) system. Assume that only the RHR heat exchangers are removing
heat from the reactor vessel (RV), and that the RHR system provides complete
thermal mixing of the RV.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.3 x 107 Btu/hr
RHR and RV coolant cp = 1.05 Btu/lbm-°F
Combined RV and RHR inventory = 425,000 Ibm
Which one of the following actions will establish a reactor cooldown rate between
20°F/hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: B.

— R EZSE e HER B IR 24 (RHR)KIEREVEER - R R A BREE IR 408
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CHITYIE ¢
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[ e g M K BB S IR 2 &g 7K &= 425,000 Ibm
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Rl E/RE%E © 291006/2 (2016 #71)
HIGESE © K1.04 [2.8/2.8]
FPo% © B7117

A nuclear power plant is shut down with core decay heat being removed by the
residual heat removal (RHR) system. Assume that only the RHR heat exchangers are
removing heat from the reactor vessel (RV), and that the RHR system provides
complete thermal mixing in the RV.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.7 x 107 Btu/hr
RHR and RV coolant cp = 1.05 Btu/lbm-°F
Combined RV and RHR inventory = 450,000 Ibm
Which one of the following actions will establish a reactor cooldown rate between
20°F/hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: A.

— R EZSE e FHER B IR A4 (RHR)KIEREVEER - R R A BREE IR 40 8L
LSRR E L B EETS A - HEREVE IR Z 40 rT R At S ME BRI I 52 Y 2L
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CHITYIE ¢
2 E=s Iféfuﬁéi*&ﬁf‘f’ = 2,950 MW
g LB = 0.5% 40 E BT
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A nuclear power plant is shut down with core decay heat being removed by the
residual heat removal (RHR) system. Assume that only the RHR heat exchangers are
removing heat from the reactor vessel (RV), and that the RHR system provides
complete thermal mixing in the RV.
Given the following information:
Reactor core rated thermal power = 2,950 MW
Core decay heat rate = 0.6% rated thermal power
RHR system heat removal rate = 8.1 x 107 Btu/hr
RHR and RV coolant cp = 1.05 Btu/lbm-°F
Combined RV and RHR inventory = 450,000 Ibm
Which one of the following actions will establish a reactor cooldown rate between
20°F/hour and 30°F/hour?
A. Increase RHR heat exchanger flow rate to increase the cooldown rate by
10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by
20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by
20°F/hour.
ANSWER: D.

— N IERSERR HER B PR R (RHR) I EREEBR  (BRA A EREME PR 28 20
s RV S ESSIRIETE L - M EREVEIR 2 T TR B R eSS IE R 52 2

o
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CHITYIE ¢
[ E=s Iféfuﬁéi*&ﬁf‘f’ = 2,950 MW
g LB = 0.6% 40 EBUh%

ﬁ%*?&%%&%%*?&%%&%i% 8.1x 10 Btu/hr
EREVE PR 20 R eSS M 2 Al 7K 2 EE#iep = 1.05 Btu/lbm-°F
[ g K K BB S R 2 &g 7K &= 450,000 Ibm
YA ] DU TR e 25 /2 AR AE 20°F/hour EZ30°F/hr 2 fi] 2
AT FE S5 BRI TR R SR B CHAES T E R LI JI10°F/hr Z /& A1
B IIN FE S5 B PSR 2 8RB CHA BT B AR MG i120°F/hr 2 241
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KIREME : K1.07 [2.6/2.8]
73k : B5317 (P5316)

A main turbine-generator was operating at 80 percent load with the following initial steady-
state lube oil and cooling water temperatures for the main turbine lube oil heat exchanger:
Toil in = 174°F
Toil out = 114°F
Twater in = 85°F
Twater out = 115°F
Six months later, the current steady-state heat exchanger temperatures are:
Toil in = 174°F
Toil out = 120°F
Twater in = 85°F
Twater out = 120°F
Assume that the lube oil mass flow rate does not change, and that the specific heat values for
the cooling water and lube oil do not change. Also assume that the main turbine lube oil
system is a closed system.
The differences between the initial and current steady-state heat exchanger temperatures
could be caused by the current main turbine-generator load being with the
current heat exchanger cooling water mass flow rate being
A. higher; lower
B. higher; higher
C. lower; lower
D. lower; higher
ANSWER: C

— EIA MRS AT 80% & & [N s > B T RMOED A B s B A R 2 Al K
Z R E RS IREEAT T

EVEHECDRIE = 174°F

RO = 114°F

SAIKHELDRE = 85°F

A IR = 115°F
26 H 1% » BAERYEVC AR IR ERE S

BV HECDRIE = 174°F

VR CURE = 120°F

AAIZKELDRE = 85°F

AAIKH RS = 120°F
BEOEEHE RRERAE » HAAVKECEE M LEEVEAR S - FRee 3%
TV RS R—E BN 8 - B g it BB E AR E RS Y25 - AlRE2

R By TR a8 T&Eﬁﬁ@é— » DRI Bz A Al KB R &%
_ Frsl#E-

AFE s R
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KIREME : K1.07 [2.7/2.8]
3% : B5716 (P5716))

Refer to the drawing of an operating parallel-flow lube oil heat exchanger (see figure

below). Assume that lube oil (LO) inlet temperature is greater than cooling water

(CW) inlet temperature.

Unlike a counter-flow heat exchanger, in a parallel-flow heat exchanger the
temperature can never be greater than the temperature.

A. LO outlet; CW inlet

B. LO outlet; CW outlet

C. CW outlet; LO inlet

D. CW outlet; LO outlet

ANSWER: D.

S EE DR AU RS E (R T E) - BB HEDR LS A A)
IKHEELDRE -

PRTRBGRE T4 RIS ERER A
R S -

ASEE R 5 AAIKH#ED
BUEEHHO 5 2alKH O
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D.2AI/KH T 5 TR
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WATER INLET WATER OUTLET
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Feg © B5917 (P5916)

Refer to the drawing of an operating process water cleanup system (see figure below).
Assume there is no heat loss from the process water cleanup system to the
surroundings and the process water flow rate does not change. If valve D closes fully,
what will be the final steady-state temperature of the process water flowing through
the filter?

A. 212°F

B. 302°F

C. 450°F

D. 540°F

ANSWER: D.

S EEPRRE R/ ERG(R TE) - BEOnZHKa R HER
5o Hum&ﬁﬁﬂ@ﬁiix ° YNERFEFID5E 2 RBHRH - AU /KA B R Y A

BIBERERSV?
A. 212°F
B. 302°F
C. 450°F
D. 540°F
ZEZE: D
RE%RN FROM
SYSTEM SICIEN
540°F
A
450°F HEAT
B EXCHANGER
122°F
o
212°F
HEAT 90°F COOLING
EXCHANGER D WATER
110°F
122°F
FILTER
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Rl E/3E%E : 291006/7 (2016 #75)
KIREME © K1.07 [2.7/2.8]
3% : B7017 (P7016)

Given the following parameter values for a feedwater heater:
Feedwater inlet temperature = 320°F
Feedwater inlet pressure = 1,000 psia
Feedwater mass flow rate = 1.0 x 10° Ibm/hr
Extraction steam pressure = 500 psia
Assume that the extraction steam enters the heater as a dry saturated vapor and leaves
the heater as a saturated liquid at 500 psia.
Which one of the following is the approximate mass flow rate of extraction steam
required to increase feedwater temperature to 380°F?
A. 5.2 x 10* Ibm/hr
B. 7.9 x 10* Iom/hr
C. 8.4 x 10* lbm/hr
D. 8.9 x 10*lom/hr
ANSWER: C.

R N AU KIS 2 A
FA7KHECDRE = 320°F
i) /K #ECIEE 7 = 1,000 psia
/KGR E% = 1.0 x 10° Ibm/hr
fhy<EE 7 = 500 psia
Eas R LARZ SR BRI 250 ADNEES » FFLA500 psiafel g ga iR TiZEs -
THIaE B KR E EI380°FRT R RGN B E R ER 7
A. 5.2 x 10*lbm/hr
B. 7.9 x 10* lom/hr
C. 8.4 x 10* Ibm/hr
D. 8.9 x 10* Ibm/hr
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KIREME © K1.07 [2.7/2.8]
735k : B7316 (P7316)

Refer to the drawing of an operating parallel-flow lube oil heat exchanger (see figure

below).

Unlike a counter-flow heat exchanger, in the parallel-flow heat exchanger the

temperature will always be greater than the
A. CW outlet; LO inlet
B. CW outlet; LO outlet
C. LO outlet; CW inlet
D. LO outlet; CW outlet
ANSWER: D.

S R PR A A RS B (R T E)
PR ARG s o IR U R R S
IS L ©

A LEIKHE B

B./2Al /KT 5 R

CORVEMH O 5 JAAIK#ED
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KIREME © K1.08 [2.9/3.0]
5% : B4416 (P4416)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature = 120°F

Cooling water inlet temperature = 60°F
Assuming that cooling water flow rate is greater than lube oil flow rate, which one of
the following pairs of heat exchanger outlet temperatures is possible? (Assume both
fluids have the same specific heat.)

Lube Qil Cooling Water
Qutlet Temp  Outlet Temp

A 90°F 100°F
B. 90°F 85°F
C. 95°F 100°F
D. 95°F 85°F
ANSWER: B.

SH FERMBIRESE (R N E) - 320 HE SIS NYECURE i
EVEMECURE = 120%F
RAVKHETTDRE = 60°F
BECLAKRER KPR ER - M E &R S s il EAYH T
SR 7 (e R fEDf AG S A H EIRYEERY)

TR 2 HIK

H B R H OB
A, 90°F 100°F
B.  90°F 85°F
C. 95 100°F
D.  95%F 85°F
EFx: B

LUBE OIL LUEE QIL
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WATER WATER
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KIRESE © K1.08[2.9/3.0]
FF3% © B5517 (P5516)

Refer to the drawing of a lube oil heat exchanger (see figure below).
The lube oil heat exchanger is in service with the following inlet temperatures:

Lube oil inlet temperature = 130°F

Cooling water inlet temperature = 70°F
Given that cooling water mass flow rate is greater than lube oil mass flow rate, which
one of the following pairs of heat exchanger outlet temperatures is not possible?
(Assume both fluids have the same specific heat.)

Lube Qil Cooling Water
Outlet Temp Outlet Temp
A.  90°F 105°F
B. 90°F 100°F
C. 110°F 95°F
D. 110°F 85°F
ANSWER: C.

S R A S E (R T E]) -
SRR BTSSR Ty LR T A
VR LA = 130°F
AAlZKECLREE = 70°F
EHASAIKE B8R ERX AN ESHE &R ER » MG T AEAR A2
HRESHYH CURRE 2 (e it i g B A MHIEIRYEREN)
VR AAIK

/|

BOSERE O
A. 90°F 105°F
B. 90°F 100°F
C. 110°F 95°F
D. 110°F 85°F
EE: C
LUBE 0IL LUBE OIL
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HIBESE  KL1.08 [2.9/3.0]
Fe% © B5617 (P5616)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
Assume that the inlet lube oil and inlet cooling water temperatures are constant and
the lube oil flow rate remains the same. If the cooling water flow rate increases, the
lube oil outlet temperature will ; and the cooling water outlet temperature
will

A. increase; increase

B. increase; decrease

C. decrease; increase

D. decrease; decrease

ANSWER: D.

S8 — B R A s (R T ) -

(B VR Y A TR RS Al /K #E LR FE R 2 (B E 1Y BB AR SR 4
R o ANFLHIKAYRE RN - B COR » SORHIZKHY
HH R RS °

A 5 B4
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C.R/D 5 B

DRV 5 Eb
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HIGESE © K1.08 [2.9/3.0]
Fr9% : B6516 (P6516)

Refer to the drawing of a heat exchanger (see figure below).
The heat exchanger is in service with the following inlet temperatures:

Service water inlet temperature = 130°F

Cooling water inlet temperature = 70°F
Assume that both fluids have the same specific heat, and that service water mass flow
rate is greater than cooling water mass flow rate. Which one of the following pairs of
heat exchanger outlet temperatures is possible?

Service Water  Cooling Water

Outlet Temp. Outlet Temp.

A, 120°F 82°F
B.  110°F 90°F
C.  100°F 98°F
D. 90°F 106°F
ANSWER: A.

SH R E (R T E) -

S BT HRER DU B 1 P A

W FH 7K HE LB = 130°F

AAZKHECT R FE= 70°F
e W fE R At A M EAYEEE » TR A KE ERER AN AEIKEEREXR -
T R R LR SR A & éﬂ/\?

gz FH 7K AAIK
HIOURRE HOURREE
A. 120°F 82°F
B. 110°F 90°F
C. 100°F 98°F
D. 90°F 106°F
BE: A
SERVICE SERVICE
WATER WATER
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KIRESE © K1.08[2.9/3.0]
FF3% © B7517 (P7516)

Refer to the drawing of a heat exchanger (see figure below).
The heat exchanger is in service with the following inlet temperatures:

Cooling water inlet temperature = 70°F

Service water inlet temperature = 130°F
Assume that both fluids have the same specific heat, and that cooling water mass flow
rate is greater than service water mass flow rate. Which one of the following pairs of
heat exchanger outlet temperatures is not possible?

Cooling Water Service Water

Outlet Temp. Outlet Temp.
A 78°F 120°F
B. 90°F 110°F
C. 98°F 100°F
D. 100°F 90°F
ANSWER: B.

SEPSHRBEETH) -
T SRR
AAKECIRRE =709
R LT = 130°F

(B RItEUR At A ARV EE S T2 Al KE B ER AR K

NS AR ] e R B s DR S HYAH & 7
AAIK W FH7K
T B RS
A. 78°F 120°F
B. 90°F 110°F
C. 98°F 100°F
D.  100°F 90°F
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After starting a large motor-driven centrifugal cooling water pump, the pump
discharge valve should be opened slowly to minimize the...

A. potential for a water hammer.

B. potential for pump cavitation.

C. motor running current requirements.

D. net positive suction head requirements.

ANSWER: A.
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HIGESE © K1.15 [2.6/2.8]
FF9€ : B4616 (P4617)

Refer to the drawing of two system curves for a main condenser cooling water system

(see figure below).

Which one of the following will cause the system curve to shift from the solid curve

toward the dashed curve?

A. The main condenser tubes are cleaned.

B. The main condenser tubes become increasingly fouled.

C. Cooling water flow rate is increased by 25 percent by starting an additional
cooling water pump.

D. Cooling water flow rate is decreased by 25 percent by stopping one of the
operating cooling water pumps.

ANSWER: A.

S5 — T 2 Ften R BI7K R HIWA{E Z 4 th &Rl (R T &) -
NHIMEI A {E 2 e Hh AR e B 4R ) i 4R w52

A FER B ENIE A

B. 2 st s E BRI H &

C.HE— G RAl/KR LA/ E1E125%

D.{= 1E R ) — 5 2 Al /KR A A7K R 2 80 25%
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A
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KIRESE © K1.15[2.6/2.8]
FF3% © B5117 (P5116)

Refer to the drawing of two system curves for a typical main condenser cooling water

system (see figure below).

Which one of the following will cause the system curve to shift from the solid curve

toward the dashed curve?

A. The main condenser tubes are cleaned.

B. The main condenser tubes become increasingly fouled.

C. Cooling water system flow rate is increased by 25 percent by starting an
additional cooling water pump.

D. Cooling water system flow rate is decreased by 25 percent by stopping one of the
operating cooling water pumps.

ANSWER: B.

5% T 5 B4 1K S FHTTIE 2R (R TR -
I 2GR R BRI SR RS 2

AE S ERAE

B % R B AU

C TS — 4 AVK R4 AR R 125%
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KIRESE © K1.15[2.6/2.8]
FF3% + B7625 (P7625)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger was initially placed in continuous service 6 months ago. During
the 6-month period of operation, mineral deposits have accumulated inside the heat
exchanger tubes.
The following parameters are currently stable at their initial values:
® | ube oil mass flow rate
® Lube oil inlet temperature
® Lube oil outlet temperature
® Cooling water inlet temperature
Compared to their initial values, the current cooling water outlet temperature is
; and the current cooling water mass flow rate is
A. lower; smaller
B. lower; greater
C. higher; greater
D. higher; smaller
ANSWER: B.

S —EE R A 2t E (R T E]) -
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FHERESE © 291006/18 (2016 #73H)
KIRESE © K1.16 [2.5/2.6]
3% - B6617 (P6616)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).

If mineral deposits accumulate on the inside of the cooling water tubes, cooling water
outlet temperature will ; and lube oil outlet temperature will

(Assume the lube oil and cooling water inlet temperatures and flow rates do not
change.)

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

S25 — R TR A A E (R T E) -

RV S B KB P R - 2 6K TR TR
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(BB M R 2 B KT LR D RO Rt R 2
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FHERESE © 291006/19 (2016 #73H)
KIREME © K117 [2.7/2.8]
FF9€ : B4918 (P4917)

A nuclear power plant was initially operating at steady-state 50 percent power with 50

gpm of main condenser cooling water inleakage through a cooling water tube rupture.

Power was then increased, and is currently stable at 60 percent.

Assume the size of the cooling water tube rupture does not change, and the main

condenser cooling water inlet pressure and inlet temperature do not change.

When compared to the flow rate of main condenser cooling water inleakage at 50

percent power, the flow rate of cooling water inleakage at 60 percent power is
because the main condenser pressure at 60 percent power is

A. higher; lower

B. higher; higher

C. lower; lower

D. lower; higher

ANSWER: D.

— % BRI 4A1E LAS0%Th AR 8 2 i > 550 gpmE 45k 2R A Al/KAE S B KE
W2 A - 2 i ohaighn - B ATREEEe0% -
(B A A KA RE A NI AR » /4 B985 A /K e TBE ) R e TR R

&5 o
B E150%If 7RI A50 gpm ¥ A kRS A Al7K 2 A SRS - 1E60%IEAS F Akt
BAUVKE AR RBT SRR E60% T
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FHERESE © 291006/20 (2016 #73H)
KIRESE © K1.18[2.9/3.0]
FF5% © B4018 (P4016)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following initial parameters:

Cooling water inlet temperature (Tcw-in) = 75°F

Cooling water outlet temperature (Tcw-out) = 95°F

Oil inlet temperature (Toil-in) = 150°F

Oil outlet temperature (Toil-out) = 120°F
Air introduction to the heat exchanger results in some of the heat exchanger tubes
becoming uncovered. As a result, Tcw-out decreases to 91°F. Assume the inlet
temperatures, mass flow rates, and specific heats of both fluids do not change.
Which one of the following will be the resulting temperature of the lube oil exiting
the heat exchanger (Toil-out)?
A. 126°F
B. 130°F
C. 134°F
D. 138°F
ANSWER: A.

S A s E (R T E) -
Z A RS PG EE S B
A AN/KHE R S (Tew-in) = 75°F
AAIK H 8 S (Tew-out) = 95°F
VR HAHE DR (Toil-in) = 150°F
JEVE U TR EE (Toil-out) = 120°F
A ZE R AR Hgs - DB A ERESCEs/KE R LAl KE S - RILE L
AZKH CUREFEFILF Rt ae VAL DRE - BERER K EEYTR
ﬁ o
THIAE BT HRESARE LR 2
A. 126°F
B. 130°F
C. 134°F
D. 138°F
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Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger is operating with the following initial parameters:

Cooling water inlet temperature (Tcw-in) = 75°F

Cooling water outlet temperature (Tcw-out) = 95°F

Oil inlet temperature (Toil-in) = 150°F

Oil outlet temperature (Toil-out) = 110°F
Air leakage into the heat exchanger causes some of the heat exchanger tubes to
become uncovered. As a result, Tcw-out decreases to 89°F. Assume the inlet
temperatures, mass flow rates, and specific heats of both fluids do not change.
Which one of the following will be the resulting temperature of the lube oil exiting
the heat exchanger (Toil-out)?

A. 116°F
B. 122°F
C. 130°F
D. 138°F
ANSWER: B.

2% Bk EsE (R T E) -
L EASHASS IR S A
RAKHE DR E (Tew-in) = 75°F
RAIZKH FUR EE (Tew-out) = 95°F
R HE DR (Toil-in) = 150°F
S Y 1B S (Toil-out) = 110°F
FIfR 22 R AR cHhgs - DIEA BRI KE RIS AKE ZE - NI 2 4]
7J<Hj|:[/ FEFFEFI89°F - (EELMITEMAEVEI DR « BEAER K LEUTRE -

THIAIE Ry A RS YRR HH LR 2
A. 116°F
B. 122°F
C. 130°F
D. 138°F
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Tl H /5858 © 291006/22 (2016 i)
HIGESE © K1.18 [2.8/2.9]
FF9€ : B5418 (P5417)

Refer to the drawing of an operating lube oil heat exchanger (see figure below).
The heat exchanger was operating with the following initial parameters:
Cooling water inlet temperature (Tcw-in) = 71°F
Cooling water outlet temperature (Tcw-out) = 91°F
Oil inlet temperature (Toil-in) = 175°F
Oil outlet temperature (Toil-out) = 125°F
The heat exchanger was vented, resulting in the following current parameters:
Cooling water inlet temperature (Tcw-in) = 71°F
Cooling water outlet temperature (Tcw-out) = 95°F
Oil inlet temperature (Toil-in) = 175°F
Oil outlet temperature (Toil-out) = ?
Assume that the mass flow rates and specific heats of both fluids were unchanged.
Which one of the following is the current lube oil outlet temperature (Toil-out)?
A. 115°F
B. 120°F
C. 130°F
D. 135°F
ANSWER: A.

S A s E (R T E) -

i BT ER WIGEE S R T
AAIKETERE (Tew-in) = 71°F
AANZK H LR RS (Tew-out) = 91°F
SR HME LB (Toil-in) = 175°F
S L 1B S (Toil-out) = 125°F

BassiRig 0 HRIZEAT ¢
ARAKHELR S (Tew-in) = 71°F
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