B 193007
feii 4 0 K101 [2.5/2.5]
B P283

The transfer of heat from the reactor fuel pellets to the fuel cladding during normal plant
operation is an example of heat transfer.

A. conduction

B. convection

C. radiant

D. two-phase

ANSWER: A.

RV EEDETEF BERA L BT R A T g i) F o

A. & ¥ (conduction)
B. i

C. fg5f

D. FEApin



B 193007
feii 4 0 K101 [2.5/2.5]
FE.:  P584 (B8S2)

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.

C. 154t
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B 193007
feii 4 0 K101 [2.5/2.5]
BEL PT84

During a loss-of-coolant accident, which one of the following heat transfer mechanisms
provides the most core cooling when fuel elements are not in contact with the coolant?

A. Radiation
B. Emission
C. Convection
D. Conduction

ANSWER: A.

B LR R A T 0 TSRO A i A A A A Ak R k4 R
s b Aok ?

A. £ 5

B. 2zt

C. v

D. &%



B 193007
feii 4 0 K101 [2.5/2.5]
FEL P985 (B1982)

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.
SRR Fusiwpiigea #ido
A F 5 R

B. 4 &%

C. ¥ $in

D. § ;&%

£% B



8 193007

g 5 - K1.01 [2.5/2.5]

FE.: P1884

A nuclear power plant is operating at 60% power. Which one of the following is the primary
heat transfer mechanism responsible for the transfer of heat from the outer surface of the
steam generator tubes to the feedwater?

A. Radiolysis

B. Radiation

C. Conduction

D. Convection

ANSWER: D.

© bl LAY 60%3 FEH - T Al K B AGET AL F U E G @R ke
I EREBRL

A. 1554 7

B. 455t

C. %

D. $in

§% 1D,



B 193007
feii 4 0 K101 [2.5/2.5]
B P2284 (B2282)

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 steam generator during normal operation at 100% power
C. From the reactor fuel to the steam generators following a loss of all RCPs

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

ANSWER: C.

T Aot VRIE B AR Y o IR AP R ) ?
A g th B JEF s B PR T g < F (core barrel) ©

B. 11100% 5 & ¥ @HEpF 0 K EA AL BE AL -

C. #1% F RBA I KRMRCP)A »cis » 8 F BEBWEI FA AL B -
D. 11100%7 F & ¥ FHEPF > AL P S FIRRE R o

BEC



P 1 193007
s 4 0 K101 [2.5/2.5]
BB P2884 (B2882)

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 steam generators 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 AIEEBEY o 7R i RA GRS BE D
A Vg b B EF S EE B T < F (core barrel) ©

B. & ¥ @M LT R DR 0 g LA REBA kR AL A Y

T

T

N

/

C. PR Rm22F  EFRBREDBHIEFAAL B

Ezs

D. & ¥ @ e > R 1 5 Pl i IR o

g% D



B 193007
feii 47 K1.04 [2.8/3.0]
BEL P83

If excessive amounts of air are entrained/dissolved in the cooling water passing through a
single-phase (liquid) heat exchanger, the overall heat transfer coefficient of the heat exchanger
will decrease because the...

A. laminar layer thickness will decrease.

B. laminar layer thickness will increase.

C. thermal conductivity of the cooling fluid will decrease.

D. thermal conductivity of the cooling fluid will increase.

ANSWER: C.

A
ETINS

A. K %ok %(laminar layer) & B #-j 5 o
B. & /v k% (laminar layer) & & H#-3 ¢ o
C. & frokeng g v o
D. /4 Frok e i o daag 4o o

B%:C



F8 1  193007
Soit 4 0 K1.04 [2.8/3.0]
BE: P1184 (B1882)

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 turbulence will restrict fluid flow through the heat exchanger tubes.

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

D. The thermal conductivity of the heat exchanger tubes will decrease.

ANSWER: B.

i

ol AP E A B E A0 7K Y 2 A E(bulk boiling) ?
A AR e e BRI EE P DE R o

B. #f i (turbulence) ¥4 £ 2 i B A P iR I H o

C. U EF A HehATHR S o

D. # %3 B4 o B 1 R0E o

B% B,



B 193007
feii 47 K1.04 [2.8/3.0]
B P2184 (B2184)

Which one of the following pairs of fluids undergoing heat transfer in typical cross-flow
design heat exchangers will yield the greatest 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: C.

TR R A el Al h A (cross-flow) B B FABR BRI H BENA DG
Boddbo~ 9

A BF L EPEN D KR

B. 2 BRPBLAIFENZF I kengid o

C. AP AREN A2k E -

D. A Ark# A BN KT kB @ o

§5:C
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B 193007
feii 47 K1.04 [2.8/3.0]
FEL P2384 (B2383)

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.

T AR ek 48 ek A h ik A (cross-flow) A @k BiE T A EE S H

g | 2 |

L EEA D G

A BEDLIFEND I RDERD o

B. 7 B4 ¥r B(after-cooler) 7 1 kg id o
C. AL REN ZIA I kg B o

D. A4rk# 2 E BRI kg id o

%% 1B,

/
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B 193007
feii 47 K1.04 [2.8/3.0]
B0 P3384(B3383)

A nuclear power 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. 3.0psia
D. 4.6 psia
ANSWER: A.

Pric T RCUE R 3 B HPE > A4 RE P BcheT

AARERS T 1.2psia
Aok T g R D 60°F

AErRA T R R T S4F

AREAE N T F H e BRI RESRMA D G B M25% ¢ 1L R ER @ X o
KB RE R ARBAL A RERS 95500

A. 1.7 psia
B. 2.3 psia
C. 3.0 psia
D. 4.6 psia

=N

7/
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8 193007

g 5 - K1.04 [2.8/3.0]

B 5.1 P3684 (B3684)

Which one of the following pairs of fluids undergoing heat transfer in typical 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 heating unit

D. Water to water in a cooling water heat exchanger

ANSWER: B.

T AR ek 48 ek A e G Al (cross-flow) A E BAE T AR A B A D G
Bk (B AR o tingping?

A BERBLIFEND I RDERD

B. &RAr B BN FT IR o

C.oZpfin KIgfagid -

D. #Fr kg EpN LI kel o

B% B,
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B 193007
feii 47 K105 [2.7/2.9]
BEL: P585

During steady state power operation, core thermal power can be most accurately determined
by multiplying the total mass flow rate of the...

A. reactor coolant by the change in temperature across the core.

B. reactor coolant by the change in enthalpy in the steam generators.
C. feedwater by the change in enthalpy in the steam generators.

D. feedwater by the change in temperature across the core.

ANSWER: C.

PR R AR SRR I T A K R kA o A ?
A FEBAERORFT RIS o frrped poE R R

B. F B4 kean RIS R UET AL BRI

C. &vken@ RIS FUFAAL Bl o

D. &k n@FRIT S > fi A R R R

BEC
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8 193007

g 5 - K1.05 [2.7/2.9]

BE.:  P785

A nuclear reactor is producing 200 MW of core thermal power. Reactor coolant pumps are
adding 10 MW of additional thermal power into the coolant system based on heat balance

calculations. The core is rated at 1,330 MW thermal power.

Which one of the following is the core thermal power in percent?

A. 14.0%
B. 14.3%
C. 15.0%
D. 15.8%
ANSWER: C.

- MPFEEEAZ 200 MW e A F o RBATHFE 0 F BREL IR R A >
10 MW #3455 3 04 4roK kS o g eP3E 87 5 5 1,330 MW o

TAHRE S B I A7
A. 14.0%
B. 14.3%

C. 15.0%

o

15.8%

% C

Wi

15



B 193007
feii 47 K106 [3.1/3.3]
B PI37

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 reactor coolant pump heat input term was omitted from the heat balance calculation.

B. The water flow rate used in the heat balance calculation were 10% lower than actual flow
rates.

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

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

ANSWER: A.

FEfrae RBRERRE o T AT 100% - T 7@

iﬁ‘? A

A.

B.

C.

D.

rs

e

P E AT R Z,“X"F},if%ﬁié‘%‘”’](@ﬁ%ﬁ%]”ﬁ°
FE AT G gk g o R B S K 10% o

PEBRTGTY AR > R FEARS B S0psi
K AVL IR & RCF ek EYS % 4 10 Btu/lbm o

% A
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B 193007
feii 47 K106 [3.1/3.3]
BEL P332

Which one of the terms in the equation, Q= UA(T1-T2), is affected the most, and therefore
most responsible for the initial increase in heat transfer rate from the reactor fuel during a
minor (3%) steamline break? (Assume no initial change in reactor power.)

A. U

B. A

C. T1

D. T2

ANSWER: D.

AAERAR)BRHAG%)FE > F R G R B S A R FR TS 2N Q=

UA(T1-T2)2 ¢ > 8- B P B AR TS < > T HBA B IR e B~ 7(BRF &
Ejdprt L] )

A U
B. A
C. Ti1

D. T2

W
P
o
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8 193007

Frae 5 - K1.06 [3.1/3.3]

F- 5.1 P384 (B386)

The power range nuclear instruments have been adjusted to 100% based on a calculated
calorimetric (secondary heat balance). Which one of the following will result in actual reactor

power being less than indicated reactor power?

A. The feedwater temperature used in the calorimetric calculation is higher than actual
feedwater temperature.

B. The reactor coolant pump heat input term is omitted from the calorimetric calculation.

C. The feedwater flowrate used in the calorimetric calculation is lower than actual feedwater
flowrate.

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

ANSWER: B.

e (S S plATE)RE 5 100% - T A —'Fk,’ BERF REH

>

FEETTH ERER VT EERERS -

T

B. *E#ER > BA F ol F & ok Rocngy ~ o

C. * k3B L DGR F W F R RIRF K -

Il

D. * %3 EHBPFARS AP EFARS B -

d

N
A

% ' B.
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B 193007
feii 47 K106 [3.1/3.3]
BEL: P68S

A nuclear reactor is operating at 80% power with a core AT of 48°F when a station blackout
occurs. Natural circulation is established and core AT stabilizes at 40°F. If mass flow rate is
3%, which one of the following is the current decay heat level?

A. 1%
B. 2%
C. 3%
D. 4%
ANSWER: B.

- P F B 80% FAE o B AT 5 48°F 0 S pEHE A DR B E o2 R
Bis o o AT JER B 40°F o 4ok RIS L 3% poen® @H 5 500

A 1%
B. 2%

C. 3%

O

4%

% @B

W
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B 193007
feii 47 K106 [3.1/3.3]
B PI285

A nuclear power plant is operating at 100% power with the following reactor coolant system
(RCS) and steam generator (S/G) parameters:

RCS average coolant temperature: 575°F

RCS hot leg temperatures: 600°F
RCS cold leg temperatures: 550°F
S/G pressures: 885 psig

The reactor is shut down and a maintenance outage is performed in which 7% of the tubes in
each S/G are plugged. The reactor is restarted and power is ramped to 100%. To establish the
same S/G pressure at 100% power, RCS average coolant temperature will have to be
increased to...

A. 584°F.

B. 582°F.

C. 580°F.

D. 578°F.

ANSWER: D.

Proac 3R 100% 538 8> 2 5 i Bl frok k (RCS)Fr & 51 A 2 B(S/G)eh % diche™

RCS /4 r-k T 328 & ¢ 575°F

RCS #=48 & 600°F
RCS 4= & : 550°F
S/IG &4 885 psig

F}f%agl%b‘g‘llxﬁﬁﬂlj » & 2R S/Gi”}a 7%m¢;¢—+;1¢h§? 3;?’_@_% ﬁ%}:}f‘&‘?@,Iéﬂz'
AT 100% o £7 e 100%F T o =2 jp e e S/G R A > RCS 4 frokenT 328 B

SRR I
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B 193007
feii 47 K106 [3.1/3.3]
B . P1384

A secondary heat balance calculation is being performed at 90% reactor power to calibrate
reactor power instrumentation. Which one of the following will result in a calculated reactor
power that is less than actual reactor power?

A. Steam generator pressure is indicating 20 psi above actual steam generator pressure.

B. Steam generator water level is indicating 3% below actual steam generator water level.

C. Feedwater flow rate is indicating 3% above actual feedwater flow rate.

D. Feedwater temperature is indicating 20°F below actual feedwater temperature.

ANSWER: A.

PRF B 5 5 90%:k e kit 5 = K RIBE G AR RE S BFSFRE T
'ﬁ%—éﬁ-f BEdar RESF NS F 9

A FRALER g7 B BAERSF 20psi o

B. #ivA2 %’J\lf_:}ﬁfr B P ok 3% o

C. ﬁj’}\zrl—-};}‘ﬁTlE’-ﬁi TI”"T T’S 3%°
D. 4R A dpm ERFRIE A M 20°F -

$ & 1A

7/
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R
e 58 ¢ K1.06 [3.1/3.3]

BBy

193007

P1685

A nuclear power plant with two steam generators (S/Gs) is operating at 90% power with the
following S/G and reactor coolant system (RCS) parameters:

RCS average coolant temperature = 575°F
RCS hot leg temperatures = 600°F
RCS cold leg temperatures = 550°F

S/G pressures

= 885 psig

The reactor is shut down and a maintenance outage is performed in which multiple tubes are
plugged in each S/G. The reactor is restarted with 98% of the RCS flow that existed prior to

the outage.

If RCS hot leg temperatures are maintained at 600°F at 90% power, the RCS cold leg

temperatures will be...
A.
B.
C.

D.

ANSWER: D.

KpAfNETAL
P S (<
RCS i frok T 3538
RCS ’“L,mm.)?.
RCS 4 =4
S/IG &4

F }f%ag l%% rl 1E‘.
Ja4F T 98%%R T

A 90%74 _’12 -

3

s

S 0 w »

7

546°F.

547°F.

548°F.

549°F.

546°F

547°F

548°F

549°F

% . D.

B(S/G) et i T R 90% 7 5 1E

: 575°F
600°F
550°F

885 psig

o FIRS/G G BAVE FAEE

PR

Burb e R B BIF 2 600°F > RCS AR 5 ......

22
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P 1 193007
Sei 4 K1.06 [3.1/3.3]
BE: P2185 (B2183)

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 higher than
actual feed water temperature.

B. The reactor coolant 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.

#EFEPA RE R E DRI R RII00% - TP F RERE BES 4T B
RS F?

A * k3B RCT grendeo R B YR B A KE R B 20°F o

B. BRI RA T F EE A AR R AR

C. * ke B T grepdookin Ft F Sakin S §10% -
D. * k3B AT gt R4 S FITR A 450 psi -
EE A
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8 193007

Frae 5 - K1.06 [3.1/3.3]

B 5.t P2485 (B2684)

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 coolant 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.

SRR R R E BT G A TI100% ¢ T i ¥ RERE BES F 4T A
‘};""? Kﬁ_%;% %9

B F
Al R BRI Gk R R R EAKIE R B 20°F o
B. 3rE BT G dif T R B4 Aok KRR
C. * K-8 # T frenbp kom0 b 8 5K & K 10% o

D. FERTgrEdAT * FRFL D o

BE B,

24



B 193007
feii 47 K106 [3.1/3.3]
BEL P2685 (B2284)

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 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 coolant pump heat input term was omitted from the heat balance calculation.

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

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

ANSWER: A.

#ﬁ%ﬁm% MEE T GEA R TI100% o T Al fe f R E B E S FAp T Bl
*%Wﬁ <7

A F RPE BT Eens R B R YRR R B20°F o
P ERT W BET F R B A }\im%}i%l% °
C. * k3BT grentekon St a3 10%
D. F@AE T RFFTAL Behgii % RA KRG SHER 1110 Btu/lbm -

$ %A

7/
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B 193007
feii 47 K106 [3.1/3.3]
FEL P2885 (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 coolant 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.

#ﬁ%ﬁm% MEE T GEA R TI100% o T A fe f R E B E S FAp T Bl
*%Wﬁ <7

A H R BB Rk O R R EVRE R M20°F
B. BRI RR T F EE A AR R AR
C.# BT DFREAFLE > T3 F 8 BHRF L E- Lo
D. * k3t BT grende kom0 F KRS B 10% o

g% C
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FB 193007
e 58 ¢ K1.06 [3.1/3.3]
BB . P3484

A multi-loop nuclear power plant is operating at 50% power with manual rod control when
the main steam isolation valve (MSIV) for one steam generator inadvertently closes. Assume
that no reactor trip or other protective action occurs, and no operator action is taken.

Immediately after the MSIV closure, the cold leg temperature (Tc) in the reactor coolant loop
with the closed MSIV will ; and the Tc in a loop with an open MSIV will
immediately

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

D. decrease; decrease

ANSWER: B.
- & Faw B T ORI S50%F S iE ﬁ‘f: P E RO 0 PR - IRET A 4 Ben
R {%%WMMW&Pwﬁon % PSRN R S AR S SRRk

LR

1* i MSIV B FF 18 - & MSIV B P ek Jis B4 drokae 804 =308 & (Te) » #-2 %) ;
I3 MSIV ‘¥ B frone i ¢ enTe #-2 %) o

A 2325

B. 2% ;%K

C. g ; =3
D. "5 ; %
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B 193007
feii 47 K106 [3.1/3.3]
FEL: P3944 (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 coolant 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 steam pressure used in the heat balance calculation was 50 psi lower than actual
steam pressure.

ANSWER: C.

#ERPREEGE DRI EAET00% o T Al in ¥ HERF RES ST ]
L L

A * k3B BRI Rk kR R F A KE B I 10°F -

B. BRI RR T F R E A AR R AR

C. ™ k3B #T grendn Kin 5ot F & 1510% o
D. * k3 E#Tgreang i R4 G EET RS 450 psi o
g% :C
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B 193007
fii 47 0 K108 [3.1/3.4]
B P84

In a two-loop PWR nuclear power plant, indicated feedwater flow to each steam generator
(S/G) is 3.3 x 10° Ibm/hr at an enthalpy of 419 Btu/lbm. The steam exiting each S/G is at 800
psia with 100% steam quality.

What is the core thermal power? (Ignoring blowdown and pump heat)

A. 677 MWt

B. 755 MWt

C. 1,334 MWt

D. 1,510 MWt

ANSWER: D.

ik RERAKSE B ECPWR)P G TR &~ AT AL B(S/Q) R S g B G
3.3 x 10° Ibm/hr » #4722 5 419 Btu/lbm » 3B & #5712 4 Behg T /&4 5 800 psia » # it
o R & 100% °

Bl Ik R N R P L PL S LE - 1Y

A. 677 MWt

B. 755 MWt

C. 1,334 MWt

D. 1,510 MWt

g% D
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B 193007
fii 47 0 K108 [3.1/3.4]
B P285

Reactor coolant enters a nuclear reactor core at 545°F and leaves at 595°F. If the reactor
coolant flow rate is 6.6 x 10’ Ibm/hour and the specific heat capacity of the coolant is 1.3
Btu/Ibm-°F, what is the core thermal power? (1 watt = 3.4127 Btu/hour)

A. 100.6 MWt

B. 125.7 MWt

C. 1005.7 MWt

D. 1257.1 MWt

ANSWER: D.

P F BB F BBAEORIE G SASF R PFAVRIE 5 S95F o Aok F B E

A Erokin g 5 6.6x 107 bm/hr » 3%4 frok st # 5 B 5 1.3 Btw/lbm-oF » %o #r 5 5 5
(1 L # =3.4127 Btu/hr)?

A. 100.6 MWt
B. 125.7 MWt

C. 1005.7 MWt

O

1257.1 MWt
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B 193007
fii 47 0 K108 [3.1/3.4]
B P485

A nuclear reactor is operating with the following parameters:

Reactor power =100%
Core AT =42°F

Reactor coolant system flow rate = 100%
Average coolant temperature = 587°F

A station blackout occurs and natural circulation is established with the following stable
parameters:

Decay heat =2%
Core AT =28°F
Average coolant temperature = 572°F

What is the core mass flow rate in percent?
A. 2.0%
B. 2.5%
C. 3.0%
D. 4.0%

ANSWER: C.

- R F i S e

Fos B =100%
Y s AT =42°F

FORE B A AR R B = 100%
A Aro kT 3aE B = 587°F

TREZELEZ R RFERE > RS EAT

T RB =2%
Yo s AT = 28°F

7 Bk T g R = 572°F

B. 2.5% 31



C. 3.0%

D. 4.0%
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B P1485

During a nuclear power plant outage, 5% of all steam generator (S/G) tubes were plugged due
to wall thinning. Full-power reactor coolant system flow rate and average coolant temperature
(Tave) have not changed. Given the following 100% power conditions before the outage:

Tave =578°F
TS/G = 538°F

Which one of the following will be the approximate S/G pressure when the plant is returned
to 100% power after the outage?

A. 960 psia
B. 930 psia
C. 900 psia
D. 870 psia
ANSWER: B.

PR R BT AN FRERE ) ZITALBO/G)NS%E TR ER - 2B FF
T BA AR IR F b ok T 0 R (Tave) BAF 3 % 0 @ Fok i3 w0 63 100%7 5 38 # %

[t

Tave =578°F
TS/G = 538°F

L3 ts o TR D 100% FpE 0 FA AL BaRA 9L 509

A. 960 psia
B. 930 psia
C. 900 psia
D. 870 psia

%% 1B,

7/
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B P1782

A nuclear power plant is operating with the following parameters:

Reactor power: 100%
Core AT: 60°F

Reactor coolant system flow rate: 100%
Average coolant temperature: 587°F

A station blackout occurs and natural circulation is established with the following stable
parameters:

Decay heat: 1%
Core AT: 30°F

Average coolant temperature: 572°F

What is the core mass flow rate in percent?

A. 2.0%
B. 2.5%
C. 3.0%
D. 4.0%
ANSWER: A.

RERGEL T T SE

FRRESE 100%
Y AT 60°F

PB4 Erok kB g D 100%
ARk R 587°F

TREZLEZ P RFERE > RS EAT

TEB 1%
AT 30°F

L Frok T o8 Bt 572°F

34



C. 3.0%

D. 4.0%
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BEL: P208S

During a nuclear power plant outage, 6% of all steam generator (S/G) tubes were plugged.
Full power reactor coolant system flow rate and average coolant temperature (T,y.) have not
changed. Given the following 100% power conditions before the outage:

Tave =584°F
TS/G = 544°F

Which one of the following will be the approximate S/G pressure when the plant is returned
to 100% power after the outage?

A. 974 psia
B. 954 psia
C. 934 psia
D. 914 psia
ANSWER: A.

i R~ B HP R ”'L'r’ﬁ LA

4 E(S/G)in 6%l 3 B H o 2o F BB L ok
“L‘”' E’)f“?’z’\ ,er* J\lij }i(Tave) ;f % et o

% o © =k I}iloo%# GEE LY

Tave =584°F
TS/G = 544OF

LB ts > TRURAR D 100% FPE S FT AL BeoRA GL 509
A. 974 psia
B. 954 psia
C. 934 psia
D. 914 psia

7/

=N
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BEL P2585

During a nuclear power plant outage, 5% of all steam generator (S/G) tubes were plugged.
Full power reactor coolant system flow rate and average coolant temperature (T,y.) have not
changed. Given the following 100% power conditions before the outage:

Tave =588.0°F
TS/G = 542.0°F

Which one of the following will be the approximate S/G pressure when the plant is returned
to 100% power after the outage?

A. 998 psia
B. 979 psia
C. 961 psia
D. 944 psia
ANSWER: C.

PR R BB 1 BT AL B(S/G)hS%E AR o 2 FF L EA IR
Bin B Al Ak T B (Tae) A gE 7 % o © 4o i3 5 2 100% 5 38 #8 iF & 4o

Tave =588.0°F
TS/G = 54200F

LB ts > TRURAR D 100% FPE S FT AL BeoRA GL 509
A. 998 psia
B. 979 psia
C. 961 psia
D. 944 psia

7/

%% 1 C.
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5.t P2985 (B2984)

A nuclear power plant is operating at power. Total feed water flow rate to all steam generators
is 7.0 x 10° Ibm/hr at a temperature of 440°F. The steam exiting the steam generators is at

1000 psia with 100% steam quality.

Ignoring all other heat gain and loss mechanisms, what is the reactor core thermal power?

A. 1335 MWt
B. 1359 MWt

C. 1589 MWt

D. 1612 MWt

ANSWER: C.

Pt R R FEEY o3 B AL Benfiaking 57.0 x 10° Ibm/hr 0 R A
440°F - e F 1 A 4 B Bg T B4 51000 psia ~ #T ¥z A 5 100% o

FAET ORI E SR R e RA 500
A. 1335 MWt
B. 1359 MWt

C. 1589 MWt

o

1612 MWt

%% 0 C

R
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HIREHE © K1.04 [2.8/3.0]
FF9€ : P3084 (B3084)

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 = 414 psia

Steam flow rate = 7.5 x 10° lom/hr

Steam enthalpy = 1,150 Btu/lbm
The extraction steam condenses to saturated water at 414 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. 3.8 x 107 Btu/hr
B. 8.6 x 10" Btu/hr
C. 5.4 x 108 Btu/hr
D. 7.2 x 108 Btu/hr
ANSWER: C.

IZEEE M LAAT10090 DA #E » )RR S 2 —a /K nEEs - R
arn e
755 BR JJ= 414 psia
FEER B ¥=7.5x10° Iom/hr
ZER EE=1,150 Btu/lbm
HRAEA14 psia/2 BERCEERIZK » AR EOR/KE BERF g /K IN2NES - (EEA/KInZAEs N
e R 2K EE R 2%/ 92
A. 3.8 x 10" Btu/hr
B. 8.6 x 107 Btu/hr
C. 5.4 x 108 Btu/hr
D. 7.2 x 10 Btu/hr

C

0¥
viat
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R} H /RE5E © 193007/2 (2016:71%)
HIREHE © K1.04 [2.8/3.0]
FE9k © P5144 (B5143)

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 10® Btu/hr
C. 5.3 x 108 Btu/hr
D. 7.9 x 108 Btu/hr
ANSWER: B.

IZEEE M LAAT10090 DA #E » )RR S 2 —a /K nEEs - R
arn e
755 B8 7= 500 psia
FEERE¥=7.0x10° Ibm/hr
ZER EE=1135 Btu/lbm
FiSAES00 psia/2AEEEEAIZK » AR &R /KE BERF g /K IN2NEs - (EEA/KInZAEs N
e R 2 EKIEVER B2/ ?
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

0¥
viat

B
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KIREME © K1.06 [3.1/3.3]
FFo% @ P5044

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 Coolant Feedwater Steam Generator Steam Generator
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.

AW ESEHPRER P RUAST R OETR » TS FEZ WS ?

[ gz 2 AlK fi7K EIREE S RIREE S
HEMER i FET) 7KAr
A. Yes No Yes No
B. No Yes Yes No
C. Yes No No Yes
D. No Yes No Yes
EE: B

41



RILE/EE%E : 193007/4 (2016%71)
KIREME : K1.06 [3.1/3.3]
FF755%  P6044 (B6043)

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 LR EE B IR IR TR = ?

AZCPHET RS - (ERRVZORBE DL E R T7E50 psi.

BT RN - (AR EMEA HE B IREIRA R URR AR5
CECHHETRNET - (EAHRVE /KR EREEIRE /KR ERE10%

D. Bt BN (EHAYE/CREE - ELERRAVE 7O/ 520°F

oS .
l/_}:l\/\ ° B

v

42



RILE/EE%E : 193007/5 (2016511)
KIREME © K1.06 [3.1/3.3]
FFo% © P6844

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

EETRPAR AR SR » FTRNEIRIRE_ BURIES
A HIKERCPS) BRI + VERHIEAIRIR > (5PRRCPSHIE]Z IEZ S A K 2 5
RS 0 ERRRSEIRANE -

ALY+ STt

B/ + — /NS

CHN 4P 4

DI+ /&5

g .
EEDA
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T} H R85k © 193007/6 (2016:771%)
HIRESE © : K1.08 [3.1/3.4
5% © P685

A nuclear power plant is initially operating at 80 percent power with a core AT of
48°F when a station blackout occurs. Natural circulation is established and core AT
stabilizes at 40°F. If reactor coolant mass flow rate is 3 percent, which one of the
following is the current core decay heat level?

A. 1 percent

B. 2 percent

C. 3 percent

D. 4 percent

ANSWER: B.

I BE BB ] LAABFIE AT » 8090 D% iE E » ILHFEEREE 2R » CREIIEA
53R H S O ATIBEAF40F - IR K ESS SAl/KIE 2R EX 3/ I EE
= HAE L e ?

A 1%

B.2%

C.3%

D. 4%

=
= =

-N}
@
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KIREME © K1.08 [3.1/3.4]
FF5% © P7639

A nuclear power plant is operating with the following stable steam generator (SG) and
feedwater (FW) parameters:
SG pressure = 1,000 psia
Total SG steam flow rate = 1.0 x 107 lbm/hr (dry, saturated steam)
Feedwater 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.

IZBE BB MIELL NFIEE E B 76372 A 28 (SG) K i 7K (FW) 2 S5 -
SGJE£ J7=1,000 psia
HASGZE S B %=1.0x107 Ibm/hr(fZEEF17575
f/KHE LB E=4T0°F

B Lt - g HERES /D ?

A. 740 MW

B. 1,328 MW

C. 2,169 MW
D. 3,497 MW

Vo

l:l/\: C

v
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