FB T 293007
feildg 0 K101 [3.2/3.2)
B BS87

The dominant heat transfer mechanism that occurs when film boiling is present is...
A. convection.

B. radiation.

C. conduction.

D. induction.

ANSWER: B
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FB T 293007
feildg 0 K101 [3.2/3.2)
FEL Bl44

The heat-transfer mechanism using direct contact transfer of kinetic energy from
molecular motion is...

A. radiation.

B. convection.

C. transmission.

D. conduction.

ANSWER: D

Fl* A FERE N EREFIRORBBHE o
A. 155

B. i

C. i %+ (transmission )

D. &%

2% D.

7



FB T 293007
feildg 0 K101 [3.2/3.2)
5L BISS

Which one of the following methods of heat transfer is defined as “the exchange of
energy between bodies of electromagnetic waves through an intervening space”?
A. Conduction

B. Convection

C. Electrokinetics

D. Radiation

ANSWER: D

THPAEG N sl T A BRI EAMIT AN E ) ?
A BE]

B. #ix

C. = = # st (electrokinetics)

D. 5%

¢*: D



FB T 293007
feildg 0 K101 [3.2/3.2)
B B285

The heat transfer mechanism that accounts for the majority of core heat removal
during a loss of coolant accident after total core voiding is...

A. conduction.

B. convection.

C. radiolysis.

D. radiation.

ANSWER: D

FALARR AT AR R 2B AT R R “,% SEERR 3RtV
A BE]

B. #ix

C. 1§54 f% (radiolysis)
D. 5%

¢*: D



FB T 293007
feildg 0 K101 [3.2/3.2)
BB B4S2

The primary mode of heat transfer from the fuel cladding surface during steam
blanketing conditions is...

A. radiation.

B. convection.

C. ionization.

D. conduction.

ANSWER: A

# 7% Bl ¢ (steam blanketing);k JpF > BHRLE 2 A G e R BB S

C. &g (ionization)
D. & #%
XA
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Fp 293007
sei sy 0 KI1.01[3.2/3.2]
BB B882 (P584)

Refer to the drawing of a fuel rod and coolant flow channel at beginning of core life
(see figure below). Which one of the following is the primary method of heat transfer
through the gap between the reactor fuel and the fuel clad?

A. Conduction

B. Convection

C. Radiation

D. Natural circulation

ANSWER: A

$4 b b YA PR e R E R (LR o TP E S AR R
W e 2 R A B £ 27

A B %

B. #ix
C. #5 5

D. f 2%k
FxOA
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FUEL PELLET

COOLANT
FLOW

FUEL ROD AND COOLANT FLOW CHAMMEL




FB T 293007
feildg 0 K101 [3.2/3.2)
Bg BI282

The predominant mode of heat transfer from the fuel-clad surface to the coolant
during full power operating conditions is...

A. radiation.

B. conduction.

C. forced convection.

D. natural convection.

ANSWER: C

ArFHFEEPF o KPHEER LA e RIS R BHEGYE S o
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FB T 293007
feildg 0 K101 [3.2/3.2)
Bgt BI582

During normal plant operating conditions, which one of the following is the major

mode of heat transfer occurring as reactor steam travels from the reactor vessel to the

main turbine?
A. Radiolysis
B. Radiation
C. Conduction
D. Convection
ANSWER: D

HI R HBGEG?
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Fp 293007
sei 0 K1.01[3.2/3.2]
B 5. B1982 (P985)

The fuel rods are normally charged with gas to improve the heat
transferred by from the fuel pellets to the cladding.

A. helium; convection

B. helium; conduction

C. nitrogen; convection

D. nitrogen; conduction

ANSWER: B
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Fp 293007
sei sy 0 KI1.01[3.2/3.2]
BB B2282 (P2284)

Which one of the following describes a heat transfer process in which convection is

the most significant heat transfer mechanism?

A. From the reactor fuel to the core barrel during core uncovery

B. Through the tube walls in a main condenser during normal operation at 100%
power

C. From the reactor fuel to the steam outlet of the reactor vessel during a station
blackout

D. From the fuel pellet centerline to the fuel clad during normal operation at 100%
power

ANSWER: C

TR A A BEAR Y o R AP R enE B 7
A, F e B EF TR YR B < F (core barrel)

B. r2100% 5 & ¥ @ pF o KA A REN D B EY

C. ¥ PRMEEF > JKF BRufalr Beihhc &7

D. r1100%+ 5 & ¥ E@p > i1 ¢ s RYRE R
t%: C
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Fp 293007
sei sy 0 KI1.01[3.2/3.2]
A5 B2882 (P2884)

Which one of the following describes a heat transfer flow path in which conduction is

the most significant heat transfer mechanism?

A. From the reactor fuel to the core barrel during core uncovery

B. From the main turbine exhaust steam to the atmosphere via main condenser
cooling water and a cooling tower during normal operation

C. From the reactor fuel to the steam outlet of the reactor vessel during a station
blackout

D. From a fuel pellet to the fuel clad via the fuel rod fill gas during normal operation

ANSWER: D

AT AT 5 PR Behd R ADSG L BE

£

A BRI F R R

B. I ¥i@@ps AP gt o gd AL REA ok feb drig sl < § ¢
C. ¥ PR RM2LF  KF BRZEIF BN FT

D. & K@ AR R R L A DI E

g% : D
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FB T 293007
feildF K102 [2.4/2.6]
g BIISS

In an operating cooling water system, an increased stagnant fluid film thickness

heat transfer because conduction heat transfer is

efficient than convective heat transfer.
A. enhances; more

B. enhances; less

C. inhibits; more

D. inhibits; less

ANSWER: D

R N RIS I RS T O S N N FRCE TP
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FB T 293007
feildF K102 [2.4/2.6]
Bg B1682

The buildup of fission gases in a fuel rod causes thermal conductivity of the fuel

pellets to and thermal conductivity of the fill gas to

(Consider only the direct effect of the fission gases.)
A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: A

Fet oS AR R I ek RS <s CR e B el PR F R R

Bai_ o (FERARFHNERIE-)
A, TR TR

B. i« ; B2

C. %2 ;%M

D 2 %2

£%x A
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FB T 293007
feildF K102 [2.4/2.6]
FEL T B2582

Consider the temperature profile for a typical fuel rod. Which one of the following
has the largest thermal conductivity?

A. Fuel pellet

B. Fuel clad

C. Fuel rod fill gas

D. Fission product gases

ANSWER: B

i;y%%%mwaam’Twmﬁmﬁ@%ﬁﬁas?

. ');L’]' ﬁfﬁ /L;SF
.Qﬁéimﬁﬁ
% B.

5]
A. -
B. -’%:};sl%% *
C
D
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FB T 293007
feil 47 K103 [2.7/2.8]
B BS6

The order of reactor coolant heat transfer mechanisms, from the most efficient to the
least efficient, is...

A. nucleate boiling, transition boiling, stable film boiling.

B. stable film boiling, nucleate boiling, transition boiling.

C. nucleate boiling, stable film boiling, transition boiling.

D. stable film boiling, transition boiling, nucleate boiling.

ANSWER: A

B E R A Aok e BB IR o d B aR T B ok
AL PR S A S R E

B. %i;gagtgi% N ﬁ;ﬂ,% N %&ﬁ\g,ﬂ,aﬁ

C. ﬁ;ﬂ,% N ,ﬁ%&;fgﬁ@gﬁ:giaﬁ N %ﬁ&/ﬂ,aﬁ

D. %%’i;ﬁf@gtjiﬂﬁ . %«@,&aﬁ . a}:‘t‘@jiﬂﬁ

EF A
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FB T 293007
feil 47 K103 [2.7/2.8]
BB B286

As fluid flow rate decreases through the tubes of a shell-and-tube heat exchanger, the
laminar film thickness , which causes heat transfer rate to

A. increases; decrease

B. increases; increase

C. decreases; decrease

D. decreases; increase

ANSWER: A

BEEHIEEY  F P R M laminarBRE R € 0 ERE
TE S

A H Ao 5 TR

B. e ; 4

C. B i

D. g &

Ex A
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FB T 293007
feil 47 K103 [2.7/2.8]
Bg B1483

Which one of the following is the order of core heat transfer mechanisms, from the
least desirable to the most desirable?

A. Film boiling, single-phase convection, nucleate boiling

B. Film boiling, nucleate boiling, single-phase convection

C. Single-phase convection, nucleate boiling, film boiling

D. Single-phase convection, film boiling, nucleate boiling

ANSWER: A

Pie 5 ? I BILR e B B FIRA 0
RSl N Rk S A

A S PR R H A E

L TR SNSRI =eL S

HoAp g~ A b
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FB T 293007
feil 47 K103 [2.7/2.8]
B B2782

The order of reactor coolant heat transfer mechanisms, from the least efficient to the
most efficient, is...

A. transition boiling, stable film boiling, nucleate boiling.

B. transition boiling, nucleate boiling, stable film boiling.

C. stable film boiling, nucleate boiling, transition boiling.

D. stable film boiling, transition boiling, nucleate boiling.

ANSWER: D

7| :a—-g LB Bt denE et s Frok Bl sl A
i ﬁ FE AT A A g
0 A R R A
A S PR S REAE
*Em%% AR S P g
D.
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FB T 293007
feil 47 K1.06 [2.7/2.8]
BB B149

Which one of the following describes parallel and/or counter-flow heat exchangers?

A. Counter-flow heat exchangers are more efficient than parallel-flow heat
exchangers due to the high initial AT.

B. Counter-flow heat exchangers allow the exiting cooled fluid temperature to be
below the exiting cooling fluid temperature.

C. Parallel-flow heat exchangers are more efficient than counter-flow heat exchangers
due to the high initial AT.

D. Parallel-flow heat exchangers allow the exiting cooled fluid temperature to be
below the exiting cooling fluid temperature.

ANSWER: B

T AP H de it T e/ 1 Jn (counter-flow) # 2 4 F 7

A FIRAIFHEE YT ENAIEET 2 F] S AANDATRE o

B. @ # B LFARL AR v g R MY A frokii v B R o
C. TFHEINAIFBEVHIHAIFEET 2 F 5 A40PATRE o

D. T iFind 23 B L FAL frip i andi v g R MY A frokendi v B R o
* % ¢ B.
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FB T 293007
feil 47 K1.06 [2.7/2.8]
BB B199

Which one of the following formulas is representative of the heat-transfer rate across
the tubes of a heat exchanger?
Where:
h; = fluid enthalpy inside tubes
hgs = fluid enthalpy on heat exchanger shell side
T; = fluid temperature inside tubes
Tss = fluid temperature on heat exchanger shell side
A. Q =mc, (h; - hg)
B. Q =UA (h; - hy)
C. Q=mc, (T; - Ts)
D. Q=UA (T;- Ty)
ANSWER: D

T HeR— B o 3N ,L%%&Q#%?%/? fﬁqﬁaﬁjﬁ@:}}; 2
SR EL R A
hi= ¢ pRiE%
he = #2 $ B A Rl 182
Ti= P TR tER
T =%t 2 3 BRI B
A. Q =mc, (h; - hg)
B. Q =UA (h; - hy)
C. Q=mc, (T; - Ts)
D.Q=UA (T;- Ty)
¢*: D
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FB T 293007
feil 47 K1.06 [2.7/2.8]
gt BI1083

A counterflow lubricating oil heat exchanger is in operation when the cooling water
flow rate is reduced to one-half of its former value. Which one of the following will
decrease as a result?

A. Lube oil outlet temperature

B. Cooling water outlet temperature

C. Lube oil AT

D. Cooling water AT

ANSWER: C

% i (counterflow)/BE i A 2w B A EEEE 0 LA R EE T R G E -
Lo TrlRy g Fta i (R 7

B g

Sk B R

B b AT

& Fr R AT

% C.
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FB T 293007
feil 47 K1.06 [2.7/2.8]
Bg BI1283

Which one of the following formulas includes the heat transfer coefficient of the tubes
in a heat exchanger?

A. Q=mAh

B. Q=mAT

C. Q=mc,AT

D. Q=UAAT

ANSWER: D

THR- Bt e 70 A FEP HE L (tubes)F B i ?
A. Q=mAh

B. Q=mAT

C. Q=mc,AT

D. Q=UAAT

gx: D
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FB T 293007
feil 47 K1.06 [2.7/2.8]
B BI782

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

The lube oil heat exchanger is in operation when the cooling water flow rate is
increased to twice its former value. Which one of the following will increase as a
result?

A. Lube oil outlet temperature

B. Cooling water outlet temperature

C. Lube oil AT

D. Cooling water AT

ANSWER: C

FLRBFAHRHETH (LTH) -

EFeEIEFL LIRS SRR ER ARG BA BT AR AL § 5T
FHA (%) 7

A EFE T ER

B. A ko g

C. B b AT

D. /4 #r K e0AT
o Sl |\“ |
COOQOLING [ — 1
WATER — = — —
—_—
LUBI QlL
LUBE QIL HEAT EXCHANGER
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FB T 293007
feil 47 K1.06 [2.7/2.8]
g B2583

During a nuclear power plant outage, 6% of the main condenser tubes were plugged.
The following 100% power conditions existed before the outage:
Main condenser pressure: 1.10 psia
Cooling water inlet temperature: 60°F
Cooling water outlet temperature: 86°F
After the outage, the plant was returned to 100% power. The following 100% power
conditions existed after the outage:
Main condenser pressure: 1.20 psia
Cooling water inlet temperature: 60°F
Cooling water outlet temperature: ?
If the total heat transfer rate in the main condenser is the same, which one of the
following will be the approximate final cooling water outlet temperature?
A. 86°F
B. 88°F
C.90°F
D. 92°F
ANSWER: B

BT RBEEE > %ML REF R o LRPT o TAI00% BT Rk

FroR i
SErekdi e /n.)i ?
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F8 293007
aoae 55 - K1.06 [2.7/2.8]
B 5. ¢ B3082 (P3034)
Refer to the drawing of a lube oil heat exchanger (see figure below).
Given the following lube oil cooling system conditions:
The lube oil flow rate in the lube oil heat exchanger is 200 Ibm/min.
The lube oil enters the heat exchanger at 140°F.
The lube oil leaves the heat exchanger at 100°F.
The specific heat of the lube oil is 0.8 Btu/Ibm-°F.
The cooling water flow rate is 400 Ibm/min.
The cooling water enters the lube oil heat exchanger at 60°F.
The specific heat of the cooling water is 1.0 Btu/lbm-°F.
What is the approximate temperature of the cooling water leaving the lube heat
exchanger?
A.76°F
B. 85°F
C.92°F
D. 124°F
ANSWER: A

\\\?{r

LBEN R EROE (LTH) o
13T LR 4 Ak Sk

B # R BP PEFR R S 200 Ibm/min.
o BB ER S 140°F.
B EREORFSER S 100°F.
Bt 5  0.8 Btu/lbm-F.

4 frekenpi g % 400 Ibm/min,

3

B A R e R e frok
HE % 60°F. |T|
4 groket #0510 Btu/lbm-°F. |
HLE I R B e Aok R ISV [ S—
BXXE 509 WHER_—“‘ [ — 1 —

A.76°F
B. 85°F i
C.92°F LUBE OIL
D. 124°F
FRA

LUBE OIL HEAT EXCHANGER
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FB T 293007
feildg 0 K107 [2.7/2.9]
B B4S4

Excessive amounts of entrained gases passing through a single-phase (liquid) heat

exchanger are undesirable because...

A. flow blockage can occur in the heat exchanger.

B. the laminar layer will increase in the heat exchanger.

C. the heat transfer coefficient will increase in the heat exchanger.

D. the temperature difference across the tubes will decrease through the heat
exchanger.

ANSWER: A

P2F S 5 A § t(entrained gases) s Fl A °
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Fp 293007
sei sy o KI1.07 [2.7/2.9]
A5 BI1882 (P1184)

Why is bulk boiling in the tubes of a single-phase heat exchanger undesirable?

A. The bubble formation will break up the laminar layer in the heat exchanger tubes.
B. The thermal conductivity of the heat exchanger tubes will decrease.

C. The AT across the tubes will decrease through the heat exchanger.

D. The turbulence will restrict fluid flow through the heat exchanger tubes.
ANSWER: D

S E PR B S ) A K 24 2 R K (bulk boiling) ?
A e EBBBIEBFEP T LK o
B. # %23 BH G iR QI g
C. B2 BB EATE R -
D. #/x(turbulence) § *LH|# L 4 B E P IR AR E o
%% 1 D,

7
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FB T 293007
feildg 0 K107 [2.7/2.9]
FEL T B2084

The following 100% power conditions existed before a plant outage:
Main condenser pressure: 1.20 psia
Cooling water inlet temperature: 60°F
Cooling water outlet temperature: 92°F
During the outage, 6% of the main condenser tubes were plugged. After the outage,
the following 100% rated power conditions exist:
Main condenser pressure: 1.31 psia
Cooling water inlet temperature: 60°F
Cooling water outlet temperature: ?
Which one of the following is the approximate cooling water outlet temperature after
the outage?
A.92°F
B. 94°F
C.96°F
D. 98°F
ANSWER: B

G 0 R AUTI00% R A L

A4 RERA1.20 psia
RS 2

v R & 60°F
rok A T B R 92°F
’l‘i—Jf?_. LR 6%“”'/»/}{9’??%? o B8 1S ’f"“’&}ifﬁlOO%m Ci)
ARG
A4 R ERA .31 psia
S Erokse T R R 60°F
I 10 Q- S
TR AR FER A s ke g R Y
A.92°F
B. 94°F
C.96°F
D. 98°F
$%: B
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Fp 293007
sei sy o KI1.07 [2.7/2.9]
A5 B2184 (P2184)

Which one of the following pairs of fluids undergoing heat transfer through
comparable heat exchangers will yield the greatest heat exchanger overall heat
transfer coefficient?

A. Oil to water

B. Air to water

C. Steam to water

D. Water to water

ANSWER: C

TR R A PRI EREFRAIRE IR LR EENAGGEKE A
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Fp 293007
sei sy o KI1.07 [2.7/2.9]
A5 B2383 (P2384)

Which one of the following pairs of fluids undergoing heat transfer in typical
cross-flow design heat exchangers will yield the smallest heat exchanger overall heat
transfer coefficient?

A. Oil to water in a lube oil cooler

B. Air to water in an air compressor after-cooler

C. Steam to water in a turbine exhaust steam condenser

D. Water to water in a cooling water heat exchanger

ANSWER: B

THon— e A A R A A R BT A G PR H A B A
g o) ?

A. ¥ 3k .,_lﬁg,ﬁ‘,d: Fr

B. 7§ Ik - &z B84 4 E(after-cooler)

C. ATk » AT P Z T REN

D. -KF-k > b ek @ i B

g% B
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Fp 293007
sei sy o KI1.07 [2.7/2.9]
A5 1 B3084 (P3084)

A reactor plant is operating at 100% rated power. Main turbine extraction steam is
being supplied to a feedwater heater. Extraction steam parameters are as follows:
Steam pressure: 750 psia
Steam flow rate: 7.5 x 10° Ibm/hr
Steam enthalpy: 1150 Btu/lbm
Saturated liquid condensate at 448°F leaves the feedwater heater via a drain line.
What is the approximate heat transfer rate from the extraction steam to the feedwater
in the feedwater heater?
A.3.8x 10’ Btwhr
B. 8.6 x 10’ Btu/hr
C. 5.4 x 10°Btu/hr
D. 7.2 x 10° Btwhr
ANSWER: C

TRL100%7 F 8 o AT PR P FARELERARE - REFA DL
G L
ZT B 4 1750 psia
i £ :7.5%x 10° lbm/hr
# 4 ¥ 1150 Btu/lbm
iR A UK RS PR RBEF AR BER TR R S448°F o
PEFT AR BRENBELS R BF A5 500
A. 3.8 x 10’ Btu/hr
B. 8.6 x 10" Btu/hr
C. 5.4 x 10°Btu/hr
D. 7.2 x 10° Btu/hr
g% C

]

7
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Fp 293007
sei sy o KI1.07 [2.7/2.9]
A5 B3383 (P3384)

A reactor plant was operating at a steady-state power level with the following main
condenser parameters:

Main condenser pressure: 1.2 psia

Cooling water inlet temperature: 60°F

Cooling water outlet temperature: 84°F
As a result of increased condenser air inleakage, the overall heat transfer coefficient
of the main condenser decreases by 25%. Main condenser heat transfer rate and
cooling water temperatures are unchanged. Which one of the following is the
approximate resulting pressure in the main condenser?
A. 1.7 psia
B. 2.3 psia
C. 3.0 psia
D. 4.6 psia
ANSWER: A

A4 R ERA 1.2 psia
ZgrokiE T g R 60°F
Aprokdie B R 84°F

ELRES T F e A A RER A ARE KT 2% 1 LR ERD

A. 1.7 psia
B. 2.3 psia
C. 3.0 psia
D. 4.6 psia
g A
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F8 293007

aoae 55 - K1.08 [3.0/3.1]

B 5.1 B378

Which one of the following actions will decrease plant efficiency?
A. Reducing turbine inlet steam moisture content

B. Reducing condensate depression

C. Increasing turbine exhaust pressure

D. Increasing temperature of feed-water entering the reactor vessel
ANSWER: C

TR R § T AR ?
A EEET FiL kg R
B. * ;4 k=2 & (depression)
C. Hi 4ot fs f R4

D. # % & F il e kg &
%= C

7

KA
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F8 293007

aoae 55 - K1.08 [3.0/3.1]

B 5.1 BIS8S

Which one of the following actions will increase plant efficiency?
A. Increasing turbine inlet steam moisture content

B. Increasing condensate depression

C. Decreasing turbine exhaust pressure

D. Decreasing temperature of feed water entering the reactor vessel
ANSWER: C

T RAAE T UK A T Rt 9
Al B4 e A2 Rip g £
B. %8 4 skenxit B

C. " MiT e § R 4

D. " e~ F Ot kiR B
f%x 1 C.

7

'
v
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FB T 293007
feildF 0 K109 [2.5/2.7)
BB B147

Which one of the following statements explains why condensate subcooling is
necessary in the steam condensing phase of a plant cycle?

A. To increase overall secondary efficiency

B. To provide an improved condenser vacuum

C. To allow use of a higher circulating water temperature

D. To provide net positive suction head to the condensate pumps

ANSWER: D

TR BT R AT BRI TS R L LRk

F_*

Sl

A, BB - =l RE v
B. R #ntREL LA
C. f3xit * L FiEPFERK
D. & #HE4LAERED R
¥%: D.

7
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FB T 293007
feildF 0 K109 [2.5/2.7)
K81 B5S83

Which one of the following statements describes condensate depression (subcooling)

in the main condenser?

A. Increasing condensate depression improves the available net positive suction head
for the condensate pumps.

B. Decreasing condenser vacuum increases condensate depression.

C. Increasing circulating water temperature increases condensate depression.

D. Decreasing condensate depression decreases plant efficiency.

ANSWER: A

THR- BATE AR BALLREY L HRDIERY
A {3 LKL RT LT _‘1; R R T F E [ SORE o
B. T MARBELZTVY UHFLARKDIALR
C. %3 AHKET U ARKDTLR -
D. *% M2 5R =04 R € " KT RoTa o
.

'
v

>

36



FB T 293007
feildF 0 K109 [2.5/2.7)
51 B8S3

A condenser is operating at 28 inches of Hg vacuum and a condensate outlet
temperature of 88°F. Which one of the following most closely approximates the value
for the condensate depression?

A.8°F

B. 14°F

C.24°F

D. 38°F

ANSWER: B

T

AR Br28E AL NE T 0 4 kR
Rkt B9

A. 8°F

B. 14°F

C.24°F

D. 38°F

§x: B

VTR R S 88F e T AR BT
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F8 293007

aoae 55 - K1.09 [2.5/2.7]

F 5. B1084

The purpose of condensate depression in the turbine/condenser phase of the plant
steam cycle is to...

A. maximize condenser vacuum.

B. maximize total plant efficiency.

C. minimize cavitation of the condensate pumps.

D. minimize thermal gradients in the condenser hotwell.

ANSWER: C

RRAETERY AP/ L REREOLRRRRY LS o
A REHHLRELLA -

B. & #&F FHWT RO

C. GERMALARABRILBIY o

D. & K4 REHY 84 R (thermal gradients) o

P
@
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Fp 293007
sei sy 0 K1.09 [2.5/2.7]
A5 B1484 (P3576)

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?

ANSWER: B

AR EN28 Fri Al 78R SR TR R S 92°F 0 T AR Skl
Aaokanx it B ?

A.6°F

B. 10°F

C.13°F

D.17°F

£ % B.
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FB T 293007
feildF 0 K109 [2.5/2.7)
g B2483

A condenser is operating at 28.5 inches of Hg vacuum with a condensate outlet
temperature of 88°F. Which one of the following is the approximate value of
condensate depression?

A.2°F

B.9°F

C.13°F

D.17°F

ANSWER: A

ARE 8 5E AL R 2 @ 0 Ak d C R R 5 88F - T A e ¥ Bkt
LK s s B9

A.2°F

B.9°F

C.13°F

D. 17°F

Ex A
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FB T 293007
feildg 0 K110 [2.7/2.9]
B B684

The measure of heat input per unit time from the reactor core to the reactor coolant in
units of megawatts defines...

A. specific heat.

B. power density.

C. core thermal power.

D. percent reactor power.

ANSWER: C

BN R e i~ BIF R4 ek eng (H 0 megawatts) 0 5
A v H

B. #%%R

C. go#r ¥

D. F s 5 F A

g% C

7
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FB T 293007
feildg 0 K111 [2.6/3.1]
B B385

Which one of the following is the most accurate indication of mass flow rate through
the reactor for calculating core thermal power during reactor power operation?

A. Core flow rate

B. Steam flow rate

C. The sum of feed water and control rod drive flow rates

D. The sum of both recirculation loop flow rates

ANSWER: C

C. éaw#v Tﬁﬁrﬁw g e
D. & 2 (5w kiR i
g% C

7
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FB T 293007
feildg 0 K111 [2.6/3.1]
BB B9S4

Which one of the following expressions describes core thermal power?
A. Qcore = Qreedwater = Qsteam = QcrD = QRrecire T Qambient T Qrwcu
B. Qcore = Qsteam = QFeedwater T Qcrp + Qrecire = Qambient - Qrweu
C. Qcore = Qsteam = Qreedwater = QCrRD = QRrecire T Qambient T Qrwcu

D. Qcore = QSteam - QFeedwater - QCRD - QRecirc - QAmbient - QRWCU
ANSWER: C

TAR- BN A e 0

(core:¥g = ; feedwater: 47K ; steam: 7 ;1 ; CRD: control rod drived; #14% 5% - ; recirc:
£ 4 %%; ambient: ¥ Fl; RWCU ki it )

A. Qcore = QFeedwater = Qsteam = Qcrb - QRecire T QAmbient T Qrwcu

B. Qcore = Qsteam - QFeedwater + QcrD + QRrecire = QAmbient = Qrweu

C. Qcore = Qsteam - QFeedwater = QcrD = QRecire T QAmbient T Qrwecu

D. Qcore = QSteam - QFeedwater - QCRD - QRecirc - QAmbient - QRWCU
g% C
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sei sy o K111 [2.6/3.1]
A5 B2984 (P2985)

A reactor is operating at power. The feedwater flow rate to the reactor vessel is 7.0 x
10° Ibm/hr at a temperature of 440°F. The steam exiting the reactor vessel is at 1000
psia with 100% steam quality. Ignoring all other heat gain and loss mechanisms, what
is the core thermal power?

A. 1335 MWt

B. 1359 MWt

C. 1589 MWt

D. 1612 MWt

ANSWER: C

E s 58 Y o F %t ki £ 5 7.0x 10°Ibm/hr - 38 & 5 440°F o
W F Yt chE T R4 51000 psia~ 100% 755 56 R  £vs 2 v ch# (8/4 41
V-IOE A R

A. 1335 MWt

B. 1359 MWt

C. 1589 MWt

D. 1612 MWt
gx: C
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feildg 0 KI1L12[2.6/3.1]
FE 0 B1384

Given the following data for a typical steam condenser:
Total tube area = 500,000 ft*
Cooling water flow rate = 200,000 gpm
Condenser pressure = 1 psia
Specific heat of cooling water (cp) = 1 Btu/Ibm-°"F
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = 80°F
Steam condensing rate = 3,000,000 Ibm/hr
Mass of cooling water = 8.34 Ibm/gal
What is the condenser heat load in megawatts thermal (MWt)?
A. 587 MWt
B. 629 MWt
C. 671 MWt
D. 733 MWt
ANSWER: A

R AL ) FE L R T
£ FE e A G A= 500,000 ft°
A Fr kA R E = 200,000 gpm
LR ERA =1psia
A Erokot £ (cp) = 1 Btu/lbm-F
Agrokige g R =60°F
Ak dhiv g R =80°F
ZU A S =3,000,000 Ibm/hr
AFrREE =8.34 Ibm/gal

AREBRLL S S PMWt? (meagawatts thermal )

A. 587 MWt

B. 629 MWt

C.671 MWt

D. 733 MWt

Ex A
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feildg 0 K113 [2.3/2.9]
BB B150

Given the following data for a typical steam condenser, select the approximate heat
load rejected in megawatts thermal.
Total tube area = 500,000 ft*
Cooling water flow rate = 200,000 gpm
Condenser pressure = 1 psia
Specific heat of cooling water (cp) = 1 Btu/Ibm-°"F
Cooling water inlet temperature = 60°F
Cooling water outlet temperature = 85°F
Steam condensing rate = 3,000,000 Ibm/hr
Mass of cooling water = 8.34 Ibm/gal
A. 704 MWt
B. 734 MWt
C. 784 MWt
D. 834 MWt
ANSWER: B

T 28 A 74 RFOTA - E N HH § (heat load rejected ) h+ ¥ & - (1

megawatts thermal 5 H i+ )
£ EE e A G = 500,000 £t
4 Frok A A 2 B =200,000 gpm
LR ERA =1psia
A Erokot £ (cp) = 1 Btu/lbm-F
Zkrokige g R =60°F
Sgrokdie B R =85°F
T4 S =3,000,000 Ibm/hr
AFroREE =8.34 Ibm/gal

A. 704 MWt

B. 734 MWt

C. 784 MWt

D. 834 MWt

§%: B
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sei sy 0 K113 [2.3/2.9]
BB B386 (P384)

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being greater than actual reactor power?

A. The feedwater temperature used in the heat balance calculation was higher than
actual feedwater temperature.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The feedwater flow rate used in the heat balance calculation was lower than actual
feedwater flow rate.

D. The steam pressure used in the heat balance calculation is higher than actual steam
pressure.

ANSWER: B

BRI ET Et B o o gt F kY 3 R BRI $1100% °
T ERF R AR RE R 50

A * RFTHRT oG R ERVFEERERB o

B. it R RT G RIED £ R L AR R SR~

C. % R3- BT frente kR g0 ek R R

D. * k3P ERTHreng A B VR EEARSF o

% ! B.

7

A-

'
v
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FB T 293007
feildg 0 K113 [2.3/2.9]
FE B1684

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being lower than actual reactor power?

A. The feedwater temperature used in the heat balance calculation was 10°F lower
than actual feed water temperature.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The feed flow rate used in the heat balance calculation was 10% lower than actual
feed flow rate.

D. The steam pressure used in the heat balance calculation was 50 psi lower than
actual steam pressure.

ANSWER: C

FHRAT GOt E o 2 g F Y 3 R ERE 11100% ©
T ERE R R R RS B 50

A, F KB R T Rk R BT B4R E R K10°F o

B. it R RT G RIED £ R L AR R SR~

C. * k- B # T grentp Rim B0 F a0 Rin £ 1K10% o

D. * kB 8T granp it B4 W F AT RA M50 psi e
% C.

7

'
v
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feildg 0 K113 [2.3/2.9]
5L B2183 (P2185)

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being lower than actual reactor power?

A. The feedwater temperature used in the heat balance calculation was 20°F higher
than actual feedwater temperature.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The feed water flow rate used in the heat balance calculation was 10% higher than
actual flow rate.

D. The steam pressure used in the heat balance calculation was 50 psi lower than
actual steam pressure.

ANSWER: A

AT grant B o B S Y 3 R B $]100% e
TARY G FRE R FRE R RE R S Y
Al F R R BT g R B R R RE R R 20°F
B. it R RT G RIED £ R L AR R SR~
C. * kP AR T frenb ki B0 3 B4k g §10% -
D. #* k3 AT frenz T R4 LG H AT RS 1150 psi o
kA

7

'
v
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sei sy 0 K113 [2.3/2.9]
A5 B2284 (P2685)

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being lower than actual reactor power?

A. The feedwater temperature used in the heat balance calculation was 20°F higher
than actual feedwater temperature.

B. The reactor recirculation pump heat input term used in the heat balance was 10%
lower than actual.

C. The steam and feedwater flow rates used in the heat balance calculation were 10%
higher than actual flow rates.

D. The operator miscalculated the enthalpy of the steam exiting the reactor vessel to
be 10 Btu/lbm higher than actual.

ANSWER: A

Ry T et o e FpE Y 3 R E T $1100% o
T ERE R R R RS B 50
A F R ERT R KR R T EARER F20°F o
B. * kBRI grar Blpd VTR R Ay~ F O 10% ©

C. * Rt B #T greng it fodekin gL F min % 2 10% o

D. TR %8 7 8B F Btz 7% v 7 %% 10 Btw/lbm »
F& A
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feildg 0 K113 [2.3/2.9]
BB B2484

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being lower than actual reactor power?

A. The feed water temperature used in the heat balance calculation was 20°F lower
than actual feed water temperature.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The ambient heat loss value used in the heat balance calculation was only half the
actual ambient heat loss.

D. The feed water flow rates used in the heat balance calculation were 10% higher
than actual flow rates.

ANSWER: C

Bgp T gran B oo e R S R B 31100% e

T ERE R R R RS B 50

A, F KB R T Rk R BT B4R R R K20°F o

B. it R RT G RIED £ R L AR R SR~

C. ¥ E#RTHperR * ¥ FIRF L BT 78 AL Eh- L o
D. * k3hE#T Grende R FOL B EALKIEF 3 10% o

% C

7

'
v
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Fp 293007
sei sy 0 K113 [2.3/2.9]
BB B2684 (P2485)

The power range nuclear instruments have been adjusted to 100% based on a heat

balance calculation. Which one of the following will result in indicated reactor power

being higher than actual reactor power?

A. The feedwater temperature used in the heat balance calculation was 20°F higher
than actual feedwater temperature.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The feedwater flow rate used in the heat balance calculation was 10% lower than
actual feedwater flow rate.

D. The ambient heat loss term was omitted from the heat balance calculation.

ANSWER: B

BT G E > B F PR S R B F1100% ©
T ERE R KRR RS B 50
A * KRB ET ek KRR EARER B20°F o
B. it R RT G RIED £ R L AR R SR~
C. * k3t B # T grerdp om0 F S AR5 1K10% o
D. B #Tgrpsiih 0 % B2 cnig it o

g% B

_::%':
_::%':
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feildg 0 K113 [2.3/2.9]
g B2785

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being lower than actual reactor power?

A. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

B. The feed water temperature used in the heat balance calculation was 20°F lower
than actual feed water temperature.

C. The reactor vessel pressure used in the heat balance calculation was 30 psia higher
than actual reactor vessel pressure.

D. The steam and feed water flow rates used in the heat balance calculation were 10%
higher than actual flow rates.

ANSWER: C

FRHET ot E oo s F e 3 R B 11100% o
T ERE R R R RS B 50
A B ERTEREE T R ORRE AR R CORE ~
B. #* kB AT grendd R R R AR R M20°F -
C.* k3P ER#THhF pth/B4 L F RS F30psic
D. * k3B BT Grehg i o kB F S E F10% -

% C

7

N
v
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Fp 293007
sei s 0 K113 [2.3/2.9]
B g B2884 (P137)

The power range nuclear instruments have been adjusted to 100% based on a

calculated heat balance. Which one of the following will result in indicated reactor

power being greater than actual reactor power?

A. The operator miscalculated the enthalpy of the feed water to be 10 Btu/lbm higher
than actual feed water enthalpy.

B. The reactor recirculation pump heat input term was omitted from the heat balance
calculation.

C. The steam and feed water flow rates used in the heat balance calculation were 10%
lower than actual flow rates.

D. The steam pressure used in the heat balance calculation was 50 psi higher than
actual steam pressure.

ANSWER: B

BRI ET Rt B o e Y 3 R B 1100% o
Tl ERE T FREE TR RE R 0
A, B EE ARG > 1t B ek $ 10 Btu/lbm e
B. it R RT G RIED £ R L AR R SR~
C. * R B £T greng it fode kin £ F % n £ 1410% o
D. * R EHTHOEARAVFEEZARS 350psic
% ! B.

7

'
v
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R} E/REYE © 293007/1 (2016371%)
HIRERE © K1.06 [2.7/2.8]
J549% 1 B6143 (P6116)

A counter-flow heat exchanger is being used to cool the lube oil for a main turbine and
generator.
The main turbine and generator was initially operating at 100 percent load with the
following stable heat exchanger conditions:

Toil in = 174°F

Toil out = 114°F

Twater in = 85°F

Twater out = 115°F
Main turbine and generator load was reduced, and the heat exchanger cooling water mass
flow rate was decreased to one-half of its initial value, resulting in the following stable
current conditions:

Toil in =178°F

Toil out = 138°F

Twater in = 85°F

Twater out = ?
Assume that the lube oil mass flow rate and the specific heats of both fluids did not
change.
Which one of the following is the current cooling water outlet temperature?
A. 115°F
B. 125°F
C. 135°F
D. 145°F
ANSWER: B.

— R ETHARS FHDUA AN 2RI S etk 2 B -
FIAMRN3E BB L1009 HY 3, » 285 #aasll DL N 468 E (i
Toil in = 174°F
Toil out = 114°F
Twater in = 85°F
Twater out = 115°F
B RIS AR SRR - HEGCHRES A KINE iR R 2 VIR EN —
o HECN YRR E R -
Toil in=178°F
Toil out = 138°F
Twater in = 85°F
Twater out =?
e E B &R RS LR S A T8 » NI RS a7k LR
& ?
A. 115°F
B. 125°F
C. 135°F
D. 145°F

0
it

B
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I H/RESE © 293007/2 (2016 )
HIREHE © K1.07 [2.7/2.9]
[F-55% - B3684 (P3684)

Which one of the following pairs of fluids undergoing heat transfer in similar cross-
flow design heat exchangers will yield the greatest heat exchanger overall heat
transfer coefficient? (Assume comparable heat exchanger sizes and fluid flow rates.)
A. Oil to water in a lube oil cooler.

B. Steam to water in a feedwater heater.

C. Water to air in a ventilation cooling unit.

D. Water to water in a cooling water heat exchanger.

ANSWER: B.

NYIMErE A AH S AEAHDLIE RS (cross-flow)ss T A B fa s » RF 2 A= 2SS
A AR EVERE ? (BB s R/ NG H R R E)

ATEEE 2 alEs R E 7K

B fE gl /KIENes th 28K

CAE LA BT /K22 5,

D AEFACH A s YK E K

S
AL
= =

Jrﬁ}

B
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B} B /R8E%% 1 293007/3 (2016 i)
HIGEE © K1.07 [2.7/2.9]
FEg% © B5143 (P5144)

A nuclear power plant is operating near 100 percent power. Main turbine extraction
steam is being supplied to a feedwater heater. Extraction steam parameters are as
follows:

Steam pressure = 500 psia

Steam flow rate = 7.0 x 10° lom/hr

Steam enthalpy = 1,135 Btu/lbm
The extraction steam condenses to saturated water at 500 psia, and then leaves the
feedwater heater via a drain line.
What is the heat transfer rate from the extraction steam to the feedwater in the
feedwater heater?
A. 3.2 x 108 Btu/hr
B. 4.8 x 108 Btu/hr
C. 5.3 x 108 Btu/hr
D. 7.9 x 108 Btu/hr
ANSWER: B.

I BE BRI LAAT10090 D5 R > )5V HIN A4S & —FE/KNEes - HnRm2 8
arn e
7573 K 3= 500 psia
FEERE¥=7.0x10° Ibom/hr
%5 EE=1135 Btu/lbm
7S AE500 psiays SERK aAF1K 5<Ll{§i<‘</§7ﬁ SRR AR /KN ENES o (EEA/KInEES N
EHPR 2 e /KAVEMER B2/ D
A. 3.2 x 108 Btu/hr
B. 4.8 x 108 Btu/hr
C. 5.3 x 108 Btu/hr
D. 7.9 x 108 Btu/hr

=
= =

Jrﬁ}

B
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FHE/ESE - 293007/4 (2016 i)
KIREME © K1.11[2.6/3.1]
frif : B684

When performing a heat balance calculation to determine core thermal power, the
measured thermal power is by a value associated with the recirculation
pumps; the adjustment is needed because of the flow energy added to the
reactor coolant by the recirculation pumps is converted to thermal energy of the
reactor coolant.

A. decreased; nearly all

B. decreased; a small fraction

C. increased; nearly all

D. increased; a small fraction

ANSWER: A
FEEF TR TR AR D AR - ATt BB {H B {EER

AR BEIRRL R - NABERE IR e 2 Al K2 EhRe - #
A S N e A Al K Z BE

AJRVHY 5 2%

B.RDHY ¢ /NER ST

CHENORY & P2l

D.EEhEY  /NERSY

oS .
l/_}:l\/\ ° A

v
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Rl E/3E%E : 293007/5 (2016 #7i)
KIREME © K1.13[2.3/2.9]
FFo% © B5043

Two of the parameters listed below are used for calculating core thermal power using
the standard heat balance method. Which one of the following identifies the two

parameters?
Reactor Core Feedwater Reactor Vessel Reactor Vessel

Mass Flow Rate ~ Temperature Pressure Water Level
A Yes No Yes No
B. No Yes Yes No
C. Yes No No Yes
D. No Yes No Yes
ANSWER: B.

N EATSACREE PR R P A B O BRI 2 8 Y

fhi.0> filk K R A e
BEREE OB B ) ki

AR e = =

B. & = = =

c. = = & 2

D. & 2 & 2

%% B
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Rl E/EE%E : 293007/6 (2016 #7i)
KIREME © K1.13[2.3/2.9]
[F-55% - B6043 (P6044)

The power range nuclear instruments have been adjusted to 100 percent based on a

heat balance calculation. Which one of the following will result in indicated reactor

power being higher than actual reactor power?

A. The steam pressure used in the heat balance calculation was 50 psi higher than
actual steam pressure.

B. The ambient heat loss value used in the heat balance calculation was twice the
actual ambient heat loss.

C. The feedwater flow rate used in the heat balance calculation was 10 percent lower
than actual feedwater flow rate.

D. The feedwater temperature used in the heat balance calculation was 20°F higher
than actual feedwater temperature.

ANSWER: B.

DIBCPETRGT R R - X R 2210026 > DU M & & (EHERATR
FENE TR EE B IR IR TR = ?

AZCPHET RS - (AR IR E R T 71550 psi

BTN - (EHAVERAVAK EIE HIRRIEA AR A NI (5.
CECHHETRNET - (EAHRVE /KR EREEIRE /KR ERE10%

D. Bt BN - (EHAYE/CREE - ELERRAVE/ O/ 520°F

%/\ : B

v
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Rl E/EE%E : 293007/7 (2016 #7i)
FIREME ¢ K1.13[2.3/2.9]
FFo% @ B7639

A nuclear power plant is operating with the following stable reactor vessel (RV) and
feedwater (FW) parameters:
RV pressure = 1,000 psia
RV steam flow rate = 1.0 x 107 lom/hr (dry, saturated steam)
FW inlet temperature = 470°F
Based on the above information, what is the thermal power output of the reactor?
A. 740 MW
B. 1,328 MW
C. 2,169 MW
D. 3,497 MW
ANSWER: C.

FXREBRIRAE DL T HY S MERE RS (RV) B /K (FW) 2 i e i
RVE£7J=1000 psia
RVZEAR & %5=1.0x 10" Ibm/hr(8Z8AF17505
FWiE 15 fE=470°F

iz EACE R} - SEEAE Rt R % /D 2

A. 740 MW

B. 1,328 MW

C. 2,169 MW

D. 3,497 MW

S

l:l/\: C

v
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