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F-5.: P78

The possibility of water hammer in a liquid system is minimized by...

A. maintaining temperature above the saturation temperature.

B. starting centrifugal pumps with the casing vent valve fully open.

C. starting positive displacement pumps with the discharge valve closed.

D. venting systems prior to starting centrifugal pumps.

ANSWER: D.
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Which one of the following methods will increase the possibility and/or severity of water
hammer?

A. Opening and closing system valves slowly

B. \enting fluid systems prior to starting a pump

C. Starting a centrifugal pump with the discharge valve fully open
D. Starting a centrifugal pump with the discharge valve fully closed

ANSWER: C.
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B0 P679 (B279)

A sudden stop of fluid flow in a piping system, due to rapid closure of an isolation valve, will
most likely result in...

A. check valve slamming.
B. pump runout.

C. water hammer.

D. pressurized thermal shock.

ANSWER: C.

PRl P A R PR A ALTRE R AR B RS R AT R
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B. &4/ (runout)

C. k&R %

D. /& 4 44 % (pressurized thermal shock)
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By P879

One reason for keeping condensate out of the steam lines is to...
A. minimize corrosion buildup.
B. reduce heat losses.

C. eliminate steam traps.

D. prevent water/steam hammer.

ANSWER: D.
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B e, P1079

The possibility of water hammer will be increased by...

A. maintaining the discharge line filled with liquid on an automatically starting pump.
B. condensation in a steam line just prior to initiating flow.

C. warming steam lines prior to initiating steam flow.

D. slowly closing the discharge valve on an operating pump.

ANSWER: B.
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To minimize the possibility of water hammer when initiating flow in a system, the operator
should...

A. vent the system prior to initiating flow.

B. vent the system only after flow has been initiated.

C. fully open the pump discharge valve prior to starting a pump.
D. rapidly open the pump discharge valve after a pump is running.

ANSWER: A.
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Which one of the following describes why large steam lines are gradually warmed instead of
suddenly admitting full steam flow?

A. To minimize the possibility of stress corrosion cracking of the steam lines
B. To minimize the total thermal expansion of the steam lines

C. To minimize the potential for water hammer in the steam lines

D. To minimize the heat loss from the steam lines

ANSWER: C.
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B E. 1 P2079 (B2081)

Which one of the following will minimize the possibility of water hammer?
A. Draining the discharge line of a centrifugal pump after shutdown

B. Draining condensate out of steam lines before and after initiating flow
C. Starting a centrifugal pump with its discharge valve fully open

D. Starting a positive displacement pump with its discharge valve partially closed

ANSWER: B.
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BEL 1 P2279 (B2679)

Which one of the following operating practices minimizes the possibility of water hammer?
A. Change valve position as rapidly as possible.

B. Start a centrifugal pump with the discharge valve throttled.

C. Start a positive displacement pump with the discharge valve closed.

D. Vent a system only after initiating system flow.

ANSWER: B.
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Refer to the drawing of two lengths of 6-inch piping, each containing an identical automatic
isolation valve. The actual pipe lengths are proportional to their symbols in the drawing

Water at 65°F is flowing at 1,000 gpm through each pipe. If the isolation valves suddenly and
simultaneously close, valve A and its associated piping will experience a maximum pressure
that is the maximum pressure experienced by valve B and its associated piping.
The pressure spike will dissipate quicker in the length of pipe.

A. equal to; shorter

B. equal to; longer

C. less than; shorter

D less than; longer

ANSWER: A.

FERT WS H6 F R A K G FAE ) PR - FEFRERLEY o
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An 85 gpm leak has developed in a cooling water system that is operating at 100 psig. Which
one of the following will be the approximate leak rate when system pressure has decreased to
50 psig?

A. 60.1 gpm

B. 51.7 gpm

C. 425gpm

D. 33.3gpm

ANSWER: A.

— %100 psig™ & 2 Frok i Sus 4 8k 0 8IS L85 gpme k LB 4 2% % 50 psig e
BEBEFNE ST

A. 60.1 gpm

B. 51.7 gpm

C. 42.5gpm

D. 33.3gpm
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F-5.:  P579

Mass flow rate equals volumetric flow rate (V) times...
A. specific volume.
B. density.

C. specific gravity.
D. velocity.

ANSWER: B.

FRmEEHATEVE ...
A R

B. 3 &

12



#p 193006
foit 47 1 K105 [2.9/3.0]
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A 55 gpm leak to atmosphere has developed from a cooling water system that is operating at
100 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 50 psig?

A. 27.5gpm

B. 31.8 gpm

C. 38.9gpm

D. 43.4gpm

ANSWER: C.

- *+100 psig™ i 4 Frok kAL IET K F 0 MBS 555 gpme Lk SLRR 4 E 5 3 50
psig> WiBEF K E 09

A. 27.5gpm

B. 31.8 gpm

C. 38.9gpm

D. 43.4 gpm
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A 75 gpm leak to atmosphere has developed from a cooling water system that is operating at
80 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 40 psig?

A. 37.5gpm

B. 43.5gpm

C. 53gpm

D. 59 gpm

ANSWER: C.

- >80 pSigT EHE A AR AR T X F 0 BIBESF 575 gpm ek BLRR 4 E ' 340
psig’ MiEF XN L 502

A. 37.5gpm

B. 43.5gpm

C. 53 gpm

D. 59 gpm

gx:C
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Bt P1580 (B1979)

A 60 gpm leak to atmosphere has developed from a cooling water system that is operating at
150 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 75 psig?

A. 15.0gpm

B. 30.0 gpm

C. 424 gpm

D. 53.1gpm

ANSWER: C.

— %150 psigT FHE 4 Frok KA IBET X F o MBS 560 gpme kAL A4 EFTER TS
psig> WiBEF K E 09

A. 15.0 gpm

B. 30.0 gpm

C. 42.4 gpm

D. 53.1 gpm
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B P1679 (B2981)

A 100 gpm leak to atmosphere has developed from a cooling water system that is operating at
60 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 20 psig?

A. 33.3gpm

B. 53.0gpm

C. 57.7gpm

D. 70.7 gpm

ANSWER: C.

- 3160 psSigT g s Aok G ALRIAET X F 0 MIAES 5100 gpm ok KU 4 E R 320
psig: MiEF N L 502

A. 33.3gpm

B. 53.0 gpm

C. 57.7 gpm

D. 70.7 gpm
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B3 P1779 (B1783)

A 100 gpm leak to atmosphere has developed from a cooling water system that is operating at
45 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 30 psig?

A. 25gpm

B. 50 gpm

C. 67gpm

D. 82gpm

ANSWER: D.

- 3045 psigT F g s Arok AR X F 0 IR S 5100 gpm ek KU 4 EFE 3 30
psig: MiEF N L 502

A. 25gpm

B. 50 gpm

C. 67 gpm

D. 82 gpm

= . D.
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B e P1986

A 47 gpm leak to atmosphere has developed from a cooling water system that is operating at
150 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 75 psig?

A. 23.5gpm

B. 33.2gpm

C. 36.5gpm

D. 37.3gpm

ANSWER: B.

- 3t150 pSigT E L froR G ALMIRT A F 0 MBS 547 gpm e A AR 4 EFE R T75
psig> WiBEF K E 09

A. 23.5gpm

B. 33.2gpm

C. 36.5gpm

D. 37.3 gpm
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B %1 P2080 (B2080)

An 80 gpm leak to atmosphere has developed from a cooling water system that is operating at
100 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 75 psig?

A. 69 gpm

B. 60 gpm

C. 51gpm

D. 40 gpm

ANSWER: A.

- *+100 psigT FE 4 Frok KA IBET X F o MBS 580 gpme Gk ALRA4 EFTER TS
psig> WiBEF K E 09

A. 69 gpm

B. 60 gpm

C. 51 gpm

D. 40 gpm

FRA
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B3 P2379 (B2381)

A 60 gpm leak to atmosphere has developed from a cooling water system that is operating at
150 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 100 psig?

A. 27 gpm

B. 35gpm

C. 40gpm

D. 49 gpm

ANSWER: D.

~ %2150 psigT W L Frok A BB T A F 0 MRS 560 gpm e i R4 %% 1100
psig> WEBEF K E 02

A. 27 gpm

B. 35gpm

C. 40 gpm

D. 49 gpm

= . D.
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B P2779 (B2781)

An 80 gpm leak to atmosphere has developed from a cooling water system that is operating at
150 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 75 psig?

A. 20 gpm

B. 40 gpm

C. 49gpm

D. 57gpm

ANSWER: D.

— %150 psigT FHE 4 Frok KA IBET X F o MBS 580 gpmee Gk ALRA4 EFTER TS
psig> WiBEF K E 09

A. 20 gpm

B. 40 gpm

C. 49 gpm

D. 57 gpm

= . D.

N
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An 80 gpm leak to atmosphere has developed from a cooling water system that is operating at
150 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 100 psig?

A. 36 gpm

B. 53 gpm

C. 56 gpm

D. 65gpm

ANSWER: D.

~ %2150 psigT W L Frok A BB T A F 0 8RS 580 gpm e i R4 % 1100
psig> WEBEF K E 02

A. 36 gpm

B. 53 gpm

C. 56 gpm

D. 65gpm

= . D.
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i 5 0 K1.06 [2.8/2.9]

F5.: P580

Reactor coolant system (RCS) hot leg temperature is 568°F and RCS pressure is decreasing
due to a small leak. Which one of the following pressure ranges includes the pressure at which
twophase flow will first occur in the hot leg?

A. 1250 to 1201 psig

B. 1200 to 1151 psig

C. 1150 to 1101 psig

D. 1100 to 1051 psig

ANSWER: B.

FREEA AR SAR(RCS)e# g8 B 5 568°F > - £ iRkt & RCS R 4 ik B8 i€ o T 7|
VIR A fElE 0 ik E T Beh B2 AR RS

A. 1250 % 1201 psig

B. 1200 = 1151 psig

C. 1150 z 1101 psig

D. 1100 & 1051 psig

&% B
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i 5 0 K1.06 [2.8/2.9]

F5.t  P1180

Reactor coolant system (RCS) hot leg temperature is constant at 538°F while RCS pressure is
decreasing due to a small reactor coolant leak. Which one of the following RCS pressure
ranges includes the pressure at which two-phase flow will first occur in the hot leg?

A. 1,100 to 1,151 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: D.

F s BiA Frok xSy (RCS)en# =8B & ‘adF & 538°F > & BB A 4r-k > £ ik-k > ¢+ RCS
JRA BB o TAVRIERA B R E T B E RE A B ARESRA ?

A. 1,100 3 1,151 psig

B. 1,050 = 1,001 psig

C. 1,000 % 951 psig

D. 950 1 901 psig

g% :D.
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i 5 0 K1.06 [2.8/2.9]

F 5.0 P1480

Reactor coolant system (RCS) hot leg temperature is 520°F and RCS pressure is decreasing
due to a small leak. Which one of the following pressure ranges includes the pressure at which
two-phase flow will first occur in the hot leg?

A. 950 to 901 psig

B. 900 to 851 psig

C. 850 to 801 psig

D. 800 to 751 psig

ANSWER: D.

F R B4 ErR R SU(RCS) 8RB 5 520°F 5 © iR kg = RCS B4 BB i€ o T 7
VIR A fElE 0 ik E T Beh B2 AR RS

A. 950 % 901 psig

B. 900 & 851 psig

C. 850 1 801 psig

D. 800 = 751 psig

g% :D.
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i 5 0 K1.06 [2.8/2.9]

F5.  P2581

Reactor coolant system (RCS) hot leg temperature is 552°F and RCS pressure is decreasing
due to a small leak. Which one of the following pressure ranges includes the pressure at which
twophase flow will first occur in the hot leg?

A. 1,100 to 1,051 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: B.

F R B4 ErR kR SU(RCS) e s8R B 5 552°F 5 0 £ iF-kig = RCS B4 BB i€ o T 7
VRIER A B ik E T A RE A AR RS D

A. 1,100 3 1,051 psig

B. 1,050 = 1,001 psig

C. 1,000 % 951 psig

D. 950 1 901 psig

&% B
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B %.: P3080 (B3181)

A 75 gpm leak to atmosphere has developed from a cooling water system that is operating at
100 psig. Which one of the following will be the approximate leak rate when system pressure
has decreased to 80 psig?

A. 26.5gpm

B. 38.9gpm

C. 56.4 gpm

D. 67.1gpm

ANSWER: D.

- 31100 psSig™ E s frok G ALMIRET A F 0 MBS 575 gpm ek BUR 4 ETE 380
psig> WiBEF K E 09

A. 26.5gpm

B. 38.9 gpm

C. 56.4 gpm

D. 67.1 gpm

= . D.

N

i
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K3t P3780 (B3789)

Which one of the following describes the relationship between the main steam mass flow rate
leaving a steam generator and the main feedwater mass flow rate entering the same steam
generator at steady-state power operation? (Assume no auxiliary addition/removal of steam
generator inventory.)

A. The mass flow rates will be the same only if downcomer level is constant.

B. The mass flow rates will be the same only if the reactor is operating near rated power.

C. The main steam mass flow rate is smaller than the main feedwater mass flow rate by the
amount of moisture removed by the steam generator moisture separators.

D. The main steam mass flow rate is greater than the main feedwater mass flow rate by the
amount of moisture removed by the steam generator moisture separators.

ANSWER: A.
CHEAAL BNELFFER OMOYRFFIALZDLEFATERF BB -
AAAL BARTERST SRl R P(BRFAAL B G ERT

A. ‘ZEE? §/|| T J\l"' B‘,;}d: % ’ JE?I&E - ’j #BP?’ °
B. v AR B E A B A TR A AR -

C.AFRAFRIMF A AILRFTEMS 3 FLB ENETAL FLITKARFHS
R A o

D. AFAFTREF AN RFEAF > A FLR BN EARL FLAKAREN G
i AN
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feq 4 0 K107 [2.7/2.7)
B3 P581

A nuclear power plant is recovering from a loss of offsite power that caused all reactor

coolant pumps (RCPs) to stop. Pressurizer level indication is off-scale high.

Which one of the following is most likely to occur if the steam generator (S/G) temperatures
are 50°F higher than their associated reactor coolant system (RCS) loop temperatures when an

RCP is restarted?

A. Localized water hammer in the RCS.

B. Pressurized thermal shock to the S/Gs.

C. Alarge pressure spike throughout the RCS.

D. Inadvertent lifting of a S/G atmospheric relief valve.

ANSWER: C.
Prae TRA D INT A g oG F B EA AR ERCP) & L E > b s T R
PR m ok i 0 $AZ R £ %] & (off-scale high) -

RCP { & fxdopr > 7T A2 2 B(SIG)eiE & > d AP & s B4 Frok & % (RCS)ix
2 80°F T AR EIE B o2 ?

A. RCS % 2 F i R4ER % -

B. S/IG % 3|R 4 # 2 (pressurized thermal shock) -
C. FIp RCS i~ BR4 R -

D. SIG ~ # f#RRK & *h4 o

BEiC
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fei & 1 K1.08 [2.8/1.8]
B P279 (B143)

A centrifugal water pump is being returned to service after maintenance. However, the
operator fails to vent the pump.

Compared to normal operations, after the pump is started, the operator will see
flow rate and discharge head.

A. higher; lower
B. higher; higher
C. lower; lower
D. lower; higher

ANSWER: C.

PR T ERET o FHE SRR Kg T PR o oRER
(discharge head) -

FAVEE 3= RN
B. &3 ; &3
C. #i 5 B
D. #iiX ; #E
g% :C
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B P348l

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

The centrifugal pump is circulating water at 100°F. Which one of the following will cause the
centrifugal pump to operate closer to a condition in which gas/vapor binding can occur?

A. Surge tank level is raised by 5%.
B. Service water flow rate is decreased by 5%.
C. The pump discharge valve is used to decrease cooling water system flow rate by 5%.

D. Makeup water containing a high concentration of total dissolved solids is added to the
cooling water system.

ANSWER: B.

ST WA Aok ks e

2

oo ROEHOKE Z 100°F o T o im K E R E A RF 2§ RIER F 4
(gas/vapor binding) %35 ?

A. % b ¥ (surge tank)-k == B 5% o
B. 4 #r-Kk(service water);iw 5 5 5 5% o
C. #ER M WL B%es frok k SLin g o

D. %23 Bf3FMZ B -k o 4o 2 b frk ki

N
oS

% ! B.
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#p ¢ 193006

i %7 ¢ K1.10 [3.3/3.4]

B E. P80 (B79)

The piping system pressure change caused by suddenly stopping fluid flow is referred to as...
A. cavitation.

B. shutoff head.

C. water hammer.

D. flow head.

ANSWER: C.

R R R N A ER PR FSRS B L
A. L4 iTH

B. B #7-kEp

C. "R %

D. ;i -k 5 (flow head)

gx:C
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Fp : 193006
fei 4 1 K110 [3.3/3.4]
B : P38l (B380)

The major concern with starting a main feedwater pump with downstream fluid in a saturated
condition is...

A. cavitation.

B. water hammer.

C. thermal shock.

D. positive reactivity addition.

ANSWER: B.

T RS R T B L R R P BT R AR A

i

A. 3u8iEw

W

KA %
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BB P2480 (B1180)

Which one of the following will increase the possibility of water hammer?

A.

B.

C.

D.

Opening and closing system valves very slowly

Venting liquid systems only after initiating system flow

Starting centrifugal pumps with the discharge valve closed

Starting positive displacement pumps with the discharge valve open

ANSWER: B.

-

|10 B e 2RI e i

PER E R RECA B P KSR o

hip A sh 6 e g
foite M P T g A R

bt BT e D g

B F oo

o

ﬁ( o
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fea 4 1 K1.10 [3.3/3.4]
B3 P2880 (B1135)

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.

A B B g A R RS BB EE e A & R T ’ﬁt"‘v?ﬁé’:—fﬁfg“%i

B. & 4 (KA & v i 1+ o
C. 3 5BEF@ERT I -
D. &2 4 34818 v 5 1 o

% ! B.

RIS
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Zrgy #F ¢ K1.11[3.1/3.3]

FE. 1 P79

Cavitation in an operating pump may be caused by...
A. lowering the pump suction temperature.

B. throttling the pump suction valve.

C. increasing the pump backpressure.

D. increasing the pump suction pressure.

ANSWER: B.

—r?']fﬁ'ﬁ?g‘;‘ég\;@'ﬁﬁ‘)%i;bééﬁ? 0
A tEMEEKER -

B. #nkiEr K o

C. hBATR-

D. #4rRi&r R4 o

&% B
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Fea 4 0 K111 [3.1/3.3]
B e P149

Cavitation of a centrifugal pump in an open system is indicated by discharge
pressure and flow rate.

A. low; low
B. high; high
C. low; high
D. high; low

ANSWER: A.

STk St R A TU B I G B 0 v R 4 R .

AL

)
h
>
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Zrgy #F ¢ K1.11[3.1/3.3]

R 5.1 P382(B80)

The condition that would most likely cause cavitation of an operating centrifugal pump is...
A. lowering the suction temperature.

B. throttling the pump suction valve.

C. throttling the pump discharge valve.

D. decreasing the pump speed.

ANSWER: B.

Bl Vi RREET RS R LIS DR
A TEISIERGR R

B. &/i&kiEr [

C. #mnkdr g

D. %% M &%

% ! B.

Wi
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F5.: P48l

While on surveillance rounds, an operator notices that a centrifugal pump is making a great
deal of noise (like marbles rattling inside the pump casing) and the discharge pressure is
fluctuating.

This set of conditions indicates pump...

A. runout.

B. cavitation.

C. bearing deterioration.

D. packing deterioration.

ANSWER: B.

R A R R TIH RE IR A R (R AN R )

BRI EA T Ko
A. 4z~ (runout)
B. 4 3tait?

C. ik % it
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Cavitation in an operating centrifugal pump may be caused by...
A. decreasing the pump suction temperature.

B. throttling down on the pump suction valve.
C. throttling down on the pump discharge valve.

D. decreasing the pump speed.

ANSWER: B.

BEERY PRI RPRT] TR L
A MR EKER

B. ®Ritr RAT &in

C. &&r RALT &in

D. "% X &%

&% B
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A% . P1181

Which one of the following contains indications of cavitation?

A. Abnormally low discharge pressure and flow rate

B. Abnormally high discharge pressure and flow rate

C. Abnormally low discharge pressure and abnormally high flow rate

D. Abnormally high discharge pressure and abnormally low flow rate

ANSWER: A.

A dir B4 ZRFR R
B. ir BRI 2NFREYF -
C.hrBR4IBFH > HRFEFF -

D. e B4 EFZ inFREAH Lo
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B P138l

Cavitation is the formation of vapor bubbles in the of a pump and the
subsequent collapse of these bubbles in the pump

A. impeller; casing
B. impeller; discharge piping
C. volute; casing

D. volute; discharge piping

ANSWER: A,
IBTEY Fap R Jey T 0 R T Y R e R R
A E o hg

B. £# v F i
C. ¥ &
D. % i § R

A

o
bl
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B P1482

Refer to the drawing of a cooling water system in which only pump A is operating and the
pump discharge valve is currently 50% open (see figure below).

If pump A is cavitating, which one of the following will reduce or eliminate cavitation in
pump A?

A. Starting pump B

B. Positioning the discharge valve to 75% open

C. Lowering the water level in the surge tank by 2 feet

D. Increasing heat exchanger service water flowrate by 10%

ANSWER: D.

FHERT Lok ks B R RALER > KA /D HE50%

F_&

FRAFAIE S T fﬁiﬁ#&i}é\i’f‘ E\/ﬁ‘,f RATFC B G ?

v9)

RN T R EEDEITS%NRER o

C. #-% brff (surge tank) -k % 2% o

N

&

D. 3 4c# < 3 % 4 gr-K(service water)x € 10% o
%

D.

oW
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B :  P1582 (B2680)

Refer to the drawing of a cooling water system in which only pump A is operating and the
pump discharge valve is currently 50% open (see figure below).

If pump A is cavitating, which one of the following will reduce or eliminate cavitation in
pump A?

A. Starting pump B

B. Positioning the discharge valve to 75% open

C. Raising the water level in the surge tank by 2 feet

D. Decreasing heat exchanger service water flow rate by 10%

ANSWER: C.

F_&

R Rl Aok ks B Ry RAGER > R4 0 R P o B E50% -

T,

FRAF 2L TR F RS RAGI BT 9
A. fcb: % B -
B. #-div =% HEIT5%HAE -

C. #-% i}, (surge tank) -k == § 272 o

D. # ° # < # %4 ¥r -k (service

water) ;& 10% -
SERVICE WATER

% & SURGE
2% :C. TANK
FROM
HEAT
LOADS
HEAT
EXCHANGER

10 | % PUMP A
e NE

PUMP B

COOLING WATER SYSTEM
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Refer to the drawing of a cooling water system in which only pump A is operating and the
pump discharge valve is currently 50% open (see figure below).

If pump A is cavitating, which one of the following will reduce or eliminate cavitation in
pump A?

A. Starting pump B

B. Positioning the discharge valve to 40% open

C. Lowering the water level in the surge tank by 2 feet

D. Decreasing heat exchanger service water flow rate by 10%

ANSWER: B.

F_&

R Rl Aok ks B Ry RAGER > R4 0 R P o B E50% -

T,

FRAF 2L TR F RS RAGI BT 9
A. fcb: % B -
B. #-div =% A I40%H B -

C. #-% brff (surge tank) -k % 2% o

D. > # % 3 B4 ¥r-K(service water)

52 10% o
o2 10% SERVICE WATER

" SURGE
% % ! B. TANK

FROM

HEAT

LOADS

HEAT
EXCHANGER

T0 il i PUMP A

HEAT

LOADS

PUMP B

COOLING WATER SYSTEM
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B P218l

Refer to the drawing of a cooling water system in which only pump A is operating and the
pump discharge valve is currently 50% open (see figure below).

Which one of the following will cause pump A to operate closer to the conditions that will
cause cavitation?

A. Starting pump B

B. Positioning the discharge valve to 40% open

C. Raising the water level in the surge tank by 2 feet

D. Increasing heat exchanger service water flow rate by 10%

ANSWER: A.

i

e

BT Rleusrok fins B9 g RAGREHR > R c R P = B F50% o

F_&

TR AE R RS ERRARS FAHIBIG D
A. jxd %B -

B. #-dir =% A FIAI0%E R -

C. #-% bff (surge tank) -k == 3 2% o

D. 3 4v # % # B 4 ¥r -k (service

water) ;& 10% -
SERVICE WATER

%A SURGE
TANK
FROM .
HEAT
LOADS
HEAT
EXCHANGER

—Vlﬁi

i | i PUMP A
TO |

HEAT A ~N
LOADS b

PUMF B

COOLING WATER SYSTEM
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Refer to the drawing of a cooling water system in which both centrifugal pumps A and B are
operating and the pump discharge valve is currently 50% open (see figure below).

If pump A is cavitating, which one of the following will reduce or eliminate cavitation in
pump A?

A. Stopping pump B

B. Positioning the discharge valve to 75% open

C. Lowering the water level in the surge tank by 2 feet

D. Decreasing heat exchanger service water flow rate by 10%

ANSWER: A.

SR RS ok ko B Y RAB RBIAEE > XA e R P FE50% e

T,

2

FRAF LI T R R iﬂ’“,éf RAGIL A T D
A 2EEB-

B. #-dir =% AFIT%NER -

C. #-3% brff (surge tank) -k "% i42¥ o

D. &> # 2 3 B4 frok(service water)iw £ 10% o

$ & 1A

7 SERVICE WATER

SURGE
TANK

FROM y

HEAT

LOADS

HEAT
EXCHANGER

TO l/‘ PUMP A
ts:z.;‘; NE

PUMP B

COOLING WATER SYSTEM
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B P2680 (B280)

Cavitation is the formation of vapor bubbles in the pressure area of a pump
followed by the of these bubbles within the pump casing.

A. low; expansion
B. low; collapse
C. high; expansion
D. high; collapse

ANSWER: B.

JLATE FT0E Rk D BEHAG 0 B pE e € R & o
A. % 5 3k (expansion)

B. ™ 5 % 2R aL= (collapse)

C. 3 %%

D. % ; R AR

. B.

o
bl
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B P288l

Refer to the drawing of a cooling water system in which both pumps A and B are operating
and the pump discharge valve is currently 50% open (see figure below).

Which one of the following will cause pump A to operate closer to the conditions that will
cause cavitation?

A. Stopping pump B
B. Positioning the discharge valve to 40% open
C. Raising the water level in the surge tank by 2 feet

D. Decreasing heat exchanger service water flow rate by 10%

ANSWER: D.
FERT RS AR o HY RABZRBYRAER R A v R P W F E50%
TP AR R ERRARS F ARG ?

B. #-dir =% A I40%F A -
C. - i (surge tank) -k == 5 2¥< o

D. # > # 2 3% B 4 Fr -k (service

water) ;= & 10% o

SERVICE WATER
/5 —;‘%‘ : D. SURGE
TANK
FROM 3
HEAT
LOADS
HEAT
EXCHANGER

T0 i | i PUMP A
HEAT I/ I t j

LOADS

PUMP B

COOLING WATER SYSTEM
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Which of the following completes the following statement?
Pump cavitation occurs when vapor bubbles are formed at the eye of a pump impeller...

A. because the localized flow velocity exceeds sonic velocity for the existing fluid
temperature.

B. because the localized pressure exceeds the vapor pressure for the existing fluid
temperature.

C. and enter a high pressure region of the pump where they collapse causing damaging
pressure pulsations.

D. and are discharged from the pump where they expand into larger bubbles causing
damaging pressure pulsations.

ANSWER: C.

R d T A kit o

B2 ApragE 4 34k BT e 3 ROE #hp% (eye of a pump impeller)a) = pF ...

a«;\\:

A. Fli 4P MERT > BE ‘ﬁﬁﬁq‘ﬁ °

xé;

B. #ls &p WERET > B ﬁii&ﬁif-ﬂfﬁi

C. FPFFE KRB REE » 2L F @300 R AP (collapse)d 3148 3 F R 4 %
(pressure pulsations) -

D. FPRHCRRED > Bl F e PR s §iem 5l 3 3 R4 L o

g% :C
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B P8l

In an operating cooling water system with a constant water velocity, if water temperature
decreases, indicated volumetric flow rate (gpm) will...

A. remain the same, because the density of the water has not changed.
B. increase, because the density of the water has increased.

C. remain the same, because the water velocity has not changed.

D. increase, because the viscosity of the water has increased.

ANSWER: C.

foknid BB RARERE Y 4 Frok kS KR R RO BT S (gpm)dn A E ¥

X

o4

A B2 % Fli kB RILT
B. #4r » F 5 R B H e o

C. ‘a3 % Fli kit RiLF %o
D. # 4c » F] 5 -k ek & (viscosity)#g 4c o

#x:C
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Flow instruments used to measure the mass flow rate of saturated steam are often density
compensated because, for a steam pressure increase at a constant volumetric flow rate, steam
density will and the actual mass flow rate will

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

ANSWER: C.

RIB G ot RS mn Byt ¥ 2K A B SLA 5 ARATMARFT

RARA B FARAR_ o FEaFEAFS_ -
AR

B. H{4c i g

C. H4c s # 4

D. B* g’

gx:C
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BE P982

A density-compensated flow instrument is being used to measure mass flow rate in a steam
system. If the pressure of the steam decreases, indicated mass flow rate will: (Assume
volumetric flow rate is constant.)

A. increase for all steam conditions.

B. decrease for all steam conditions.

C. increase, but only if the steam is saturated (not superheated).

D. decrease, but only if the steam is saturated (not superheated).

ANSWER: B.

i ?}iﬁd' '?w ZE_ j\l%_/ Jﬁﬂ« 9% im’?"%,f.’.{ %‘g/{@; " LY ?{’ri;ﬁfﬁ:
B LL(BRMAIET AT E) -

o
=h
N

A tetty

!

R T A 4
B. ot FiT T 4R o
C. v} totefozki i B B4 (BRFAME) -
D. vij fbefrZk A (ERFANE)-

% % @B,

A
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B P1083

A steam generator transient causes main steam pressure to decrease although the actual steam
mass flow rate to the main turbine remains constant. If the main steam flow instrument is not
density compensated, indicated steam mass flow rate will...

A. increase due to the velocity increase of the steam.

B. increase due to the increased density of the steam.

C. decrease due to the velocity decrease of the steam.

D. decrease due to the decreased density of the steam.

ANSWER: A.

s

AL BT L R R R LT B T TR R
o ok A FE B ?]ﬁﬁd’l? g_,mm?ﬁg,..ﬂ:}ﬁﬂ‘mﬂ%— ______

A W

pn

>

T ﬁi‘a%tmi‘a%t 0
\5%%]§i€i%cfﬁi€i%c °

f

B.

i

o

TRERDIREL S

By
34

"%

7
By

~

{

3
7]
C. 7
D. FlE I BRAE S Mm% o

%A

7/
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A cooling water system is supplying 1.0 x 10° Ibm/hour of flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, which one of the following is the mass flow
rate that will be supplied by the system if cooling water temperature increases to 140°F?

A. 7.5x10° lbm/hr

B. 8.3 x 10° Iom/hr

C. 9.0x10° lbm/hr

D. 9.9 x 10° Iom/hr

ANSWER: D.

LAk ks in g L 1.0 x 10% Iom/hr ~ kB L 100°F el sk o Bk WHIEF %
AArRiERES B L L0F 3 kT RS 57

A. 7.5x 10° lom/hr

B. 8.3x10° Ibm/hr

C. 9.0 x 10° Ibm/hr

D. 9.9 x 10° Ibm/hr

i

% :D.

N
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A reactor coolant system is supplying 1.0 x 10° Ibm/hour of coolant flow at a temperature of
100°F. Assuming volumetric flow rate does not change, which one of the following is the
approximate mass flow rate that will be supplied by the system if cooling water temperature
increases to 400°F?

A. 1.2 x 10° lbm/hr

B. 1.1x10° lbm/hr

C. 9.2x10" Ibm/hr

D. 8.7 x 10 lom/hr

ANSWER: D.

F )‘@B{i, £rs }\ ShSLER rl-j? EY 1OX108 Ibm/hr ~ -k 8 5 100°F &4 #r-K o IF/\V/{%&#;} - —-f

—Z% ’/—» éF}\/g_}i%’Jr’g 4000F’;5:‘ «L»I—F%m?ﬁ-&/n ‘]1 ’I) ?

A. 1.2 x 10% lbm/hr

B. 1.1 x 10° lbm/hr

C. 9.2x 10" Ibm/hr

D. 8.7 x 10" Ibm/hr

%% 1 D.

7/
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B P2182

A reactor coolant system is supplying 1.0 x 10® Ibm/hr of coolant flow at a temperature of
100°F. Assuming volumetric flow rate does not change, which one of the following is the
approximate mass flow rate that will be supplied by the system if coolant temperature
increases to 500°F?

A. 1.2 x 10° lbm/hr

B. 1.1x10° lbm/hr

C. 8.7x10" Ibm/hr

D. 7.9 x 10" lom/hr

ANSWER: D.

F )‘@B{i, £rs }\ ShSLER rl-j? EY 1OX108 Ibm/hr ~ -k 8 5 100°F &4 #r-K o IF/\V/{%&#;} - —-f

—Z% ’/—» éF}\/g_}i%’Jr’g SOOOF’;—Q:‘ «L»I—F%m?ﬁ-&/n ‘]1 ’I) ?

A. 1.2 x 10% lbm/hr

B. 1.1 x 10° lbm/hr

C. 8.7x 10" Ibm/hr

D. 7.9 x 10" Ibm/hr

%% 1 D.

7/
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B P2681

A cooling water system is supplying 2,000 Ibm/min coolant flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, which one of the following is the
approximate mass flow rate that will be supplied by the system if cooling water temperature
increases to 140°F?

A. 1,964 Ibm/min

B. 1,980 Ibm/min

C. 2,020 Ibm/min

D. 2,036 Ibm/min

ANSWER: B.

AEroR kS S 5 2,000 Ibm/min ~ ok 5 100°F cid Erok o K REAE S A 0 4
ok B RFLBIMOF Z i NEROTFERFHNE D

A. 1,964 Ibm/min

B. 1,980 Ibm/min

C. 2,020 Ibom/min

D. 2,036 Ibm/min

%% 1B,

7
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A steam generator transient causes main steam pressure to increase although the actual steam
mass flow rate to the main turbine remains constant. If the main steam flow instrument is not
density compensated, the increased main steam pressure will cause indicated steam mass flow
rate to...

A. increase due to the velocity increase of the steam.

B. increase due to the increased density of the steam.

C. decrease due to the velocity decrease of the steam.

D. decrease due to the decreased density of the steam.

ANSWER: C.

AAALBOYGEZ S FARAAF 0 LA ALARPFTRFATE R RFFT
Rk L FAMEPRY RAAY AFTRS AFREAEAF RS E
A. ﬂf,{/f1§i\:§i4trﬁi‘34t °

61



FB ;193006
foql £F ¢ K112 [2.5/2.6]
. :  P3081(B3032)

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.

ARk~ B B el A R 5 5 500 gpm o
¢ ST R
ArroRkiE A B R4 L 10 psig e
Agrokige g R G 90°F o
Arok e g R S 160°F o
AP RTECENC ARE TR o
BARBER A BERFOMAENT L Y
A. 496 gpm
B. 500 gpm
C. 504 gpm
D. 509 gpm

= . D.

N

i
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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 400°F before it enters the steam
generators. 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 steam generators?
A. 100,000 gpm

B. 105,000 gpm

C. 109,000 gpm

D. 115,000 gpm

ANSWER: D.

- B RORREA L REEE (KR S 100°F)F -k > 12 100,000 gpm g8 AF G #ER T A

@Lﬁmol@LJm%L‘%44%¢w1“”iﬂ§*$°@?_L%L‘ﬁ”@
3 i R KRBT e

ErFEA AL Bk RMAIRF s 500
A. 100,000 gpm
B. 105,000 gpm
C. 109,000 gpm
D. 115,000 gpm

- D.

o
bl
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BE.: Pl47

Operating two pumps in parallel instead of operating a single pump will result in a...
A. large increase in system head and a small increase in flow rate.

B. small increase in system head and a small increase in flow rate.

C. small increase in system head and a large increase in flow rate.

D. large increase in system head and a large increase in flow rate.

ANSWER: C.

v A B IE R R - kAR R
A, i BREE A PRI A o R S e o

B. & Su-RERE iR I o] tgH e o

C. o MU REE] T3 4e » in 3 & PEH e o

D. ki $e-RER 2 in 3o tgH e o

gx:C
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The major effect of starting a second centrifugal pump in parallel with an operating
centrifugal pump in an open system is increased...

A. system pressure.

B. system flow rate.

C. pump discharge pressure.
D. pump flow rate.

ANSWER: B.

B hbid oo - e REEY > FABEBMOS - RORF B I BB R D
Al kSRR A K 4

B. & SLim I3 4

C. Rdiv &4 34

D. R 5 H 4o

% B
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To decrease the flow rate through an operating positive displacement pump, an operator
should...

A. throttle the pump discharge valve partially closed.
B. throttle the pump suction valve partially closed.
C. decrease the pump net positive suction head.

D. decrease the pump speed.

ANSWER: D.

R R ERY FRE RS R
A ERIA M F RN R o

B. &AM P ki R o

C. B RerE I BoKEf o

D. " &g o

g% :D.
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Which one of the following will decrease the head loss experienced in an operating cooling
water system?

A. Starting a second pump in parallel with the operating pump
B. Shifting two heat exchangers from parallel to series operation

C. Replacing a 10 foot section of 10-inch diameter pipe with a 20 foot section of 10-inch
diameter pipe

D. Replacing a 20 foot section of 10-inch diameter pipe with a 20 foot section of 12-inch
diameter pipe

ANSWER: D.

T AP R B s gk BT A FURERAE A 7

A et BEE R R E B - Roo

B. #-r B ABEE DA IIEE 0 7k p HERE o

C. #2210 10R g {H#H+PELP20RER -

D. #2722 10vt 20 g8 > {4 > 28 12l £ R ¢ B o

H%%:D.
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By P1282

Two centrifugal pumps and two positive displacement pumps are able to be cross connected
to provide flow in a system. Each pump will produce 100 gpm at 1,000 psig and each pump
has a design maximum pressure of 1,500 psig.

If system pressure is 1,200 psig, which one of the following will produce the greatest system
flow rate?

A. Two positive displacement pumps in series
B. Two positive displacement pumps in parallel
C. Two centrifugal pumps in series

D. Two centrifugal pumps in parallel

ANSWER: B.
ABYC RIS BIER R LT BRI BRI A & R 1,000 psig A T >
A4 100 gpm ik o % KR4 % 1,500 psig ¢

4% o SR % 1,200 psig 0 T e K A S Bt e s g 9

A B LT Re e

B. & i #E R -

C. @ Bae & B H o

D. 51 Tl}%ﬁ_tuﬁ\l&i% °

bl

¥ % ! B.
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Two centrifugal pumps and two positive displacement pumps are able to be cross-connected
to provide makeup water flow to a system. Each pump will produce 100 gpm at 1,000 psig
backpressure.

If system pressure is 800 psig, which one of the following combinations will produce the
greatest flow rate to the system?

A. Two centrifugal pumps in parallel

B. Two centrifugal pumps in series

C. Two positive displacement pumps in parallel
D. Two positive displacement pumps in series
ANSWER: A.

BB RS BT R I @i%’%%t‘* R & BuAd -k o & &3 1,000 psig # & T o
#-A 4 100 gpm s 5 o

o , p e 2,
EAR S s £ I I

hod kBB G800 psig 0 T A e
A 5 OB RO T o

B. & Barw kP oo

C. & B8 & &5

D. # B £E &P &
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Two identical centrifugal pumps (CPs) and two identical positive displacement pumps (PDPSs)
are able to take suction on a vented water storage tank and provide makeup water flow to a
cooling water system. The pumps are capable of being cross-connected to provide multiple
configurations. In single pump alignment, each pump will supply 100 gpm at a system
pressure of 1,000 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following pump configurations will supply the lowest makeup flow rate to
the cooling water system if system pressure is at 1,700 psig?

A. One PDP and one CP in series (CP supplying PDP)

B. One PDP and one CP in parallel

C. Two CPs in series

D. Two CPs in parallel

ANSWER: D.

3 BAPIF Yo R(CP)2 A BAple & 2 & R (PDP) t— i § RE-KH Pk > T3 B4 LG4
€

Frok ki ipd KA 3B E PR o - RPF(alignment)? > F R KB
% kLR 41,000 psig™ i & 100 gpm o

B 85k 5 1,500 psig

LFEE &
Bk KR4 1 2,000 psig
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B P1979

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps (PDPSs)
are able to take suction on a vented water storage tank and provide makeup water flow to a
cooling water system. The pumps are capable of being cross-connected to provide multiple
configurations. In single pump alignment, each pump will supply 100 gpm at a system
pressure of 1,000 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following pump configurations will supply the highest makeup flow rate to
the system if system pressure is at 800 psig?

A. One PDP and one CP in series (CP supplying PDP)

B. One PDP and one CP in parallel

C. Two CPs in series

D. Two CPs in parallel

ANSWER: D.

3 BAPIF Yo R(CP)2 A BAple & £ & & (PDP) - i § RE-KH Pk > T3 AT LG4
€

Frok ikl o ip Reoar T SRR &R o ¥ - REF(alignment)® > & R #A
% kLR 41,000 psigT™ i & 100 gpm o

B 85k 5 1,500 psig

LFEE &
Bk KR4 1 2,000 psig
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#p : 193006
Sod &5 1 KL.15 [3.1/3.3]
B P2282 (B2281)

Water at 90°F and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec. The
pipe then splits into two pipes, a 4-inch diameter pipe and an 8-inch diameter pipe.
Disregarding any flow restrictions other than pipe size, which one of the following lists the
approximate flow rates through the 4-inch and 8-inch diameter pipes?

4-inch Pipe 8-inch Pipe
(Ibm/sec) (Ibm/sec)
A. 20 80
B. 25 75
C. 30 70
D. 33 67
ANSWER: A.

b
PRAIAFER  — FE I - BRE I8 o R B R
el SRS SURED Kby OIS Bk Lo (A B - L ee e

B R Z R4 4w 5 90°F% 50 psigerrk 0 12100 lbm/secerin & o snis B 210w e
]

4e g B 8rd ¥ B
(Ibm/sec) (Ibm/sec)

A 20 80
B. 25 75
C. 30 70
D. 33 67
Ex A
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B P2383(B2324)

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps (PDPSs)
are able to take suction on a vented water storage tank and provide makeup water flow to a
cooling water system. The pumps are capable of being cross-connected to provide multiple
configurations. In single pump alignment, each pump will supply 100 gpm at a system
pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following pump configurations will supply the highest makeup flow rate to
the system if system pressure is at 500 psig?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: B.

7 B4 e R (CP)E & B dp e 1 2
’EPJ\J“UO—SELKBEQ—SQ‘LﬁI 5
FURR 4 51,200 psig™ # & 100 gpm o

€ & (PDP) - i § R KB~k » T 4% BeAd R %04
oo H - REF(alignment)? > & RHB-A %

HLs R

TR 1,500 psig
o EER

Bx R4 1 2,000 psig
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BB P2481 (B2479)

Water at 90°F and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec. The
pipe then splits into two pipes, a 3-inch diameter pipe and a 6-inch diameter pipe.
Disregarding any flow restrictions other than pipe size, which one of the following lists the
approximate flow rates through the 3-inch and 6-inch diameter pipes? (Assume fluid velocity
is the same in each pipe.)

3-inch Pipe  6-inch Pipe

(Ibm/sec) (Ibm/sec)
A. 10 90
B. 20 80
C. 25 75
D. 33 67
ANSWER: B.

BB Z A 2w 5 90°F& 50 psigek o 12100 Ibm/secei F 0 iR E 210w g B o gt
BRAEI A EEER > - FES3rd 0 - iR 6w o ‘S% TORER AP TR g Rk
EEIA 97 4 0 T A K 5 5 3 #6ed BT B i (R F F B B i R

k) ?

34 H B 6 F B
(Ibm/sec) (Ibm/sec)

A. 10 90
B. 20 80
C. 25 75
D. 33 67
§% 0B
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B . P2582 (B2581)

Water at 90°F and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec. The
pipe then splits into two pipes, a 6-inch diameter pipe and an 8-inch diameter pipe.

Disregarding any flow restrictions other than pipe size, which one of the following lists the
approximate flow rates through the 6-inch and 8-inch diameter pipes? (Assume fluid velocity
is the same in each pipe.)

6-inch Pipe  8-inch Pipe
(Ibm/sec) (Ibm/sec)

A 24 76
B. 32 68
C. 36 64
D. 40 60
ANSWER: C.

B E R4 LW G 90°F2 50 psigerrk 0 12100 Ibm/secei 5 0 i L E 210w g B o gt
BERARI A EEER > - 1FE 26 0 - 1EE j28ed o

L

ROEERACL 2 2SR E R IR FE T AR 9 G 6] 2180 BT B DIR
(B & 1§ Bachinid 4p ) ?

64 B B B
(Ibm/sec) (Ibm/sec)

A 24 76
B. 32 68
C. 36 64
D. 40 60
gx:C
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Sod &5 1 KL.15 [3.1/3.3]
BE . P2783 (B2723)

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps (PDPSs)
are able to take suction on a vented water storage tank and provide makeup water flow to a
cooling water system. The pumps are capable of being cross-connected to provide multiple
configurations. In single pump alignment, each pump will supply 100 gpm at a system
pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig
Flow rate with no backpressure: 180 gpm

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following pump configurations will supply the highest makeup flow rate to
the cooling water system if system pressure is at 1,700 psig?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: C.

% AR P 4 & (CP) 22 & i 4p fe 1t 2
%

AroR kAo ipi Roay 2 T i B K
S 4 1,200 psig™ & & 100 gpm o

£ & (PDP)ji—~ i § -k Prk » FH/ L BA
iy o AH - RPr(alignment)? » & R4k

L ST 311?7[»' :

Q’E,u %

M Wr-KER 1,500 psig
Bk KR4 1 2,000 psig
& F Rz 0 180 gpm
TEER

Box E A4 1 2,000 psig
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B P3183

A four-loop nuclear power plant uses four identical reactor coolant pumps (RCPs) to supply
reactor coolant flow through the reactor vessel. The plant is currently operating at 20% power
with all RCPs in operation.

Which one of the following describes the stable RCS flow rate through the reactor vessel
following the trip of one RCP? (Assume that no operator actions are taken and the reactor
does not scram.)

A. Less than 75% of the original flow rate.

B. Exactly 75% of the original flow rate.

C. Greater than 75% of the original flow rate.

D. Unpredictable without pump curves for the RCPs.

ANSWER: C.

- msw;ﬁsz a‘:}& e wwvﬁ REE bk ARCP) ik R b

(=
&
Al
o
ﬁ"
=3
=),
A
jpaz)
l
N
3
=3
T
;d«
(i
®
T
_‘“
;U
O
)
\.‘.
iy
r
(A
3??

T ERE o o X REA AR RBRE LB RRF R RS LARCS)E
nE(BREER R A F BT RER)?

| F Rhein 3 e 75% o
B. %% R4 3 ¢h175%
C. <3t RbpinF chT5% -
D. ixF F B4 ek Rd S mHGER -

g% :C.

"
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B P3582

A reactor shutdown has been performed because of a leak from the reactor coolant system
(RCS) to a steam generator (SG) via a tube leak.

Given the following initial conditions:

SG pressure is 1,000 psia.

RCS pressure is 2,200 psia.

RCS average temperature is 500°F.

Leak rate from the RCS to the SG is 100 gpm.

If RCS pressure is decreased to 1,600 psia, with no other changes in plant parameters, what
will be the approximate leak rate from the RCS to the SG?

A. 50 gpm
B. 71gpm
C. 79gpm
D. 85gpm

ANSWER: B.

FREFGH LIk AARCS)E FT A4 B(SG) g i 4 Mika B o
R A ENT R

SG /& + % 1,000 psig °

RCS & 4 % 2,200 psig -

RCS T 358 & 5 500°F -

RCS % SG =85 %F % 100 gpm o

4ok RCS R4 %% 1 1,600 psig > & 5 Bit? H 6 %17 »RCS 1 SG ehdBmH 4 5 5
Y ‘?

A. 50 gpm
B. 71 gpm
C. 79 gpm
D. 85gpm
% B
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Two identical single-speed centrifugal pumps (CPs) and two identical single-speed positive
displacement pumps (PDPs) are able to take suction on a vented water storage tank and
provide makeup water flow to a cooling water system. The pumps are capable of being
cross-connected to provide multiple configurations. In single pump alignment, each pump
will supply 100 gpm at a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig
Flow rate with no backpressure: 180 gpm

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following makeup water pump configurations will supply the highest initial
flow rate to a cooling water system that is drained and depressurized?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: B.

B B4Rk 8 i 3c & (CP)& 3 BAn e ch¥ i #gw(DmK_a$,gﬁyL
BEA KRB R Ao P R IBRERES Lo d - Rps (allgnment)v’ s
& Rtk BUR A 51,200 psigT™ & 100 gpm o

DA ) ;l]?#i :

Q’E,u k)

M Wr-KER 1,500 psig
Bk KR4 1 2,000 psig
& F Rz 0 180 gpm
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Refer to the drawing of a venturi in a main steamline (see figure below). The venturi inlet and
outlet pipe diameters are equal.

A main steamline break downstream of the venturi causes the main steam mass flow rate
through the venturi to increase. Soon, the steam reaches sonic velocity in the throat of the
venturi.

How will the main steam mass flow rate through the venturi be affected as the steam pressure
downstream of the venturi continues to decrease?

A. 1t will continue to increase at a rate that is dependent on the steam velocity in the throat
of the venturi.

B. It will continue to increase at a rate that is dependent on the differential pressure (P1 - P2)
across the venturi.

C. It will not continue to increase because the steam velocity cannot increase above sonic
velocity in the throat of the venturi.

D. It will not continue to increase because the differential pressure (P1 - P2) across the
venturi cannot increase further once the steam reaches sonic velocity in the throat of the
venturi.

ANSWER: C.

g-g—g;’-\ﬁg"r}ﬁ]ﬂ PR FARRDY Y o A Fg T 2 v F itk o

,L?;L:ﬁ?&é"‘? G\?Tlta»i}f@@*ﬁ’%] I B-SRTIEL t j"gmii“/{%&i/ﬁ#i‘aét o FIE ML T
< j\’?ﬂ)’i{'&fljg—aﬁ o

A BEH G BH e LY NI R A
B. a4 - B4t FAY X H A B L R(PL-P2) A o
C. 2 MR+ Fa > N FpdteniiT A £i2 BT i o

D. 7 g affi+c T2 FiT20 2 S Fgnpld @ pro 2 LA L RPL-P2) &2
i%’“t o

. C.

RS
W
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Sei 4 K115 [3.1/3.3]
BB PA343 (B4342)

Two identical single-speed centrifugal pumps (CPs) and two identical single-speed positive
displacement pumps (PDPs) are able to take suction on a vented water storage tank and
provide makeup water flow to a cooling water system. The pumps are capable of being
cross-connected to provide multiple configurations. In single pump alignment, each pump
will supply 100 gpm at a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head: 1,500 psig
Maximum design pressure: 2,000 psig
Flow rate with no backpressure: 180 gpm

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following pump configurations will supply the lowest initial flow rate of
makeup water to a cooling water system that is drained and depressurized?

A. Two CPs in series
B. Two CPs in parallel

C. Two PDPs in parallel

D. One CP and one PDP in series (CP supplying PDP)

ANSWER: D.

F OB AR chE s R(CP)2 A Baple chE i 0 2R % (PDP)j&— i § &k Bk » &
HEHKRLLFR iR TR IGEUHRES L 2 o AH - &5 (alignment)
P& R4 K SURA4 S 1,200 psigT & & 100 gpm

L ST 311?7[»' :

Q’E,u %

B Wr-kEg di o R4 1 1,500 psig
BRI A 2,000 psig
£ F RIS 180 gpm
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Rl E/EE%E : 193006/1 (2016371)
FIREME © K1.04 [3.4/3.6]
P35k : P6742 (B6741)

Refer to the drawing of two lengths of 16-inch diameter pipe, each containing an
identical automatic isolation valve. The actual pipe lengths are proportional to their
symbols in the drawing.
Water is flowing at 10,000 gpm through each pipe when both isolation valves
instantly close.
Consider two cases:

Case 1: The water temperature upstream of both valves is 65°F.

Case 2: The water temperature is 85°F upstream of valve A, and 65°F upstream

of valve B.

For which case(s), if any, will valve A experience a pressure spike that is greater than
the pressure spike at valve B?
A. Case 1 only
B. Case 2 only
C. Both cases
D. Neither case
ANSWER: D.

SR EL ELAS Ry 16-inchfVE RS - S EAMERE ghimski - B EREE
ERE /R IEEE ©
e o P o] o 2 A (I ey 5 BT R B 45 7K L 10,000gpmyfit it » =5 @ LA WA
AR
ARDLL A I e 7K /265 °F
IRIC2 © A EFRHZKORZ85F - fEB_ /KM Z65F
FEARIL N RIAE R Z EEREIBE =AY BR T 580K 7
A BRI
B.f&{R2
C.&HE
D &EAG

R 252 .
E%: B
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FHE /5T © 193006/2 (2016 i)
FIREME © K1.04 [3.4/3.6]
FF3% © P7620 (B7620)

Which one of the following will result in a higher probability and/or severity of water
hammer in a flowing water system?

A. Gradual pipe bends rather than sharp pipe bends.

B. Shorter pipe lengths rather than longer pipe lengths.

C. Lower initial flow rates rather than higher initial flow rates.

D. Shorter valve stroke times rather than longer valve stroke times.

ANSWER: D.

N SRR RS A RS A RE TR B B B MR /KA 7
ACHRIVER > A ZSEINEE

B.REBHVE » M ERERRTE

CHaRERE(RE - AR ERESE

D TIEf IS - A e TR RS

oS .
é/\ ° D

v
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FLE /SR © 193006/3 (201634 1%)
KIREME : K1.05[2.9/3.0]
5% © P380 (B383)

An 85 gpm leak to atmosphere has developed from a cooling water system that is
operating at 100 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 50 psig?

A. 33 gpm

B. 41 gpm

C. 52 gpm

D. 60 gpm

ANSWER: D.

— A HIZK 2882100 psigidiid > 38485 gpmitREIASR T - E RGBT MEE
50psighsy > FHIA] Ry MU AT UE ?

A. 33 gpm

B. 41 gpm

C. 52 gpm

D. 60 gpm

%/\ : D

v
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Rl E/3E%E : 193006/4 (2016%11)
KIREME : K1.05[2.9/3.0]
5% : P3080 (B3181)

A 75 gpm leak to atmosphere has developed from a cooling water system that is
operating at 100 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 80 psig?

A. 26 gpm

B. 39 gpm

C. 56 gpm

D. 67 gpm

ANSWER: D.

— A HI7K 288 2100 psigidid > SE2E75 gpmiREIASR T » RGBT MEE
80psighsy > A Ry MURERATUE ?

A. 26 gpm

B. 39 gpm

C. 56 gpm

D. 67 gpm

%/\ : D

v
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Rl E/EE%E : 193006/5 (2016311)
KIREME : K1.05[2.9/3.0]
FF5% © P3780

Which one of the following describes the relationship between the main steam mass

flow rate leaving a steam generator and the main feedwater mass flow rate entering

the same steam generator at steady-state power operation? (Assume no other

addition/removal of steam generator inventory.)

A. The mass flow rates will be the same only if downcomer level is constant.

B. The mass flow rates will be the same only if the reactor is operating near rated
power.

C. The main steam mass flow rate is smaller than the main feedwater mass flow rate
by the amount of moisture removed by the steam generator moisture separators.

D. The main steam mass flow rate is greater than the main feedwater mass flow rate
by the amount of moisture removed by the steam generator moisture separators.

ANSWER: A.

Y (B R AR RS - B AR S EAE BN E R

MEEZGRE L L/ KB BRERZRG ? (e ELSNFRRAH

UPAVIEZEZES

A EERREKOAERERERL T > BERERA EEEE

BTN eSS RIUE IR Ny - BERERS giEfFE

CEHAHEMER NN EE KEERER » £ T ANEE SR TSR
PREV/K T4 &

D.EAEEMERANNLEKEREMER - 2 7 2L S UK R A
PREVZK T8 E

v
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R H/EEYE - 193006/6 (2016371E)
HIREXE © K1.05 [2.9/3.0]
FE9E © P5342 (B5342)

A heat exchanger has the following initial cooling water inlet temperature and
differential pressure (AP) parameters:

Inlet Temperature = 70°F

Heat Exchanger AP = 10 psi
Six hours later, the current heat exchanger cooling water parameters are:

Inlet Temperature = 85°F

Heat Exchanger AP = 10 psi
In comparison to the initial cooling water mass flow rate, the current mass flow rate
is...
A. lower, because the density of the cooling water has decreased.
B. higher, because the velocity of the cooling water has increased.
C. the same, because the changes in cooling water velocity and density offset.
D. the same, because the heat exchanger cooling water AP is the same.
ANSWER: A.

Bt as G S AI/K A LRSI 172 (AP) S8 -
HECRE=70°F
BT a3 BR7ZAP= 10psi
6/NFF 1% » 2B AR Y R A /KNS By
AR E=85°F
BT ES B Z= AP= 10psi
B WG LA KAVE &R - HRTVE &/ R ?
AR R R 2 Al KR R
B.EZE » AR 2AVKIV RS
CHHE » R R Aal KA 2R B FE Y S8 b AH B K05
DAH[E] » RRs 2 Haas 2 Al 7K B 2= APAH E]

e
AL
= =~

Jrﬁ}

A
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Rl E/EE%E : 193006/7 (2016%11¥)
KIREME : K1.05[2.9/3.0]
P35k : P7342 (B7342)

An 80 gpm leak to atmosphere has developed from a cooling water system that is
operating at 150 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 100 psig?

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm

ANSWER: B.

— R AIZKZELAL50 psigiEid > 254280 gpmHIREIASR T o EHRGEETT MEE
100psighsy > ~31{a[E Ry RRERAVAT{UE ?

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm

v
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FLE /5T - 193006/8 (201635 1%)
KIREME © K1.06 [2.8/2.9]
755 © P7649 (B7649)

If the quality of a flowing steam-water mixture is known, what additional information,
if any, is needed to determine the percent moisture content of the steam-water
mixture?

A. The mass flow rate of the mixture.

B. The specific volume of the mixture.

C. The pressure and/or temperature of the mixture.

D. No additional information is needed.

ANSWER: D.

MREH—REZ KRSV - S FEETEERINEEN - DS
HRKREYTHKIEE?

A ReVNEERER

B JEESVIEEE

C JREYIHREFI/EEE

D AR A A
E&: D
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Rl E/EE%E : 193006/9 (2016%11¥)
KIREME © K1.15[3.1/3.3]
3k : P4543 (B4542)

Refer to the drawing of a main water header that splits into two parallel headers (see
figure below).
Header A has a 2-inch diameter and header B has a 3-inch diameter. The velocity of
the water in both headers is the same.
If the main water header has a flow rate of 500 gpm, what is the approximate flow
rate in each of the parallel headers?

Header A Header B

(gpm) (gpm)
A 125 375
B. 154 346
C. 200 300
D. 222 278
ANSWER: B.

&% EAKEESHETTEEE (L FH) - SEALR A2-inch LEEBE
& Fy3-inch - W{EHRE th/K A AR EIHS -
IS BT R F55000pm - IR RV TR ERDR A S4B %D 2

EEA BB
(gpm) (gpm)
A 125 375
B. 154 346
C. 200 300
D. 222 278
EZE: B
HEADER A
MAIN HEADER >
< HEADER B
=S
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I H/REYE © 193006/10 (2016:73)
HIREHE © K1.15 [3.1/3.3]
FE9E © P4643 (B4642)

A length of pipe in a cooling water system uses a reducer fitting to decrease the pipe
diameter from 6 inches to 4 inches. The flow rate in the 6-inch diameter section of
pipe is 200 gpm. What is the flow rate in the 4-inch diameter section of pipe?

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm

ANSWER: B.

f —RAVKZRFIVEELE - R E (B 1EEe- mch/DZé?J4 inch - 7£6 -inch
BB B2 F5200 gpm - EUT4 inch& EXHY B3R %

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm

Jebs
(s

Jrﬁ}

B
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Rl E /EE%E : 193006/11 (2016:34754)
KIRESE © K1.15[3.1/3.3]
FFo% © PAT43

A four-loop PWR nuclear power plant uses four identical single-speed reactor coolant
pumps (RCPs) to supply reactor coolant flow through the reactor vessel. The plant is
currently shut down with one RCP in operation.

Which one of the following describes the stable reactor coolant flow rate through the
reactor vessel following the start of a second RCP?

A. Less than twice the original flow rate.

B. Exactly twice the original flow rate.

C. More than twice the original flow rate.

D. Cannot be determined without additional information.

ANSWER: A.

— PR A K L AR TR+ R IO 54 ) B R R A1 7K SR (RCPs) BA g
METAS T FESRIN A AVK - 32 BN AT IE (A — G RCPIEM T - LI o #fi
LB~ GRCP% » AL BN AR E A A /KR R 2
ANATREHIF A R

B A A AT e
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I H/REYE © 193006/12 (2016:773)
HIREHE © K1.15 [3.1/3.3]
FE9k © P5543 (B5542)

A vented water storage tank contains 60 feet of water at 70°F. A cracked weld at the
bottom of the tank results in a leak rate of 12 gpm. If makeup water flow rate is 5
gpm, at what water level will the tank stabilize?

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet

ANSWER: C.

—(EFEREEKFEANAT0F » 60 feetimHY/K o fE/KREEHE —F 348155 12gpm
HYHIRES - [Ra 7K &2 fy5gpm » RIZKIE & iR E fE el /KA ?

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet
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Rl E /EE%E : 193006/13 (20164714)
KIRESE © K1.15[3.1/3.3]
3% © P5943 (B5942)

A vented water storage tank contains 64 feet of water at 70°F. A cracked weld at the
bottom of the tank results in a leak rate of 12 gpm. At what water level will the leak
rate be 3 gpm?

A. 48 feet

B. 32 feet

C. 16 feet

D. 4 feet

ANSWER: D.

—(EFEREEKFEANAT0F ~ 64 feetimHY/K » fE/KREEHE — R348 75 5 12gpm
AR o ARl /KA HORR &K A 30pm ?

A. 48 feet

B. 32 feet

C. 16 feet

D. 4 feet
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RIE /585% © 193006/14 (20163714)
KIRESE © K1.15[3.1/3.3]
3% : P6143 (B6142)

A plant shutdown will be performed because of leakage from the main condenser
cooling water system into the main condenser via a tube leak.

Given the following initial conditions:

® Main condenser pressure is 1.7 psia.

® Atmospheric pressure is 14.7 psia

® Main condenser cooling water pressure at the location of the tube leak is 18 psig.
® Cooling water leak rate into the main condenser is 80 gpm.

If the main condenser is brought to atmospheric pressure, with no changes to the main
condenser cooling water system parameters, what will be the approximate rate of
cooling water leakage into the main condenser?

A. 36 gpm

B. 52 gpm

C. 61 gpm

D. 72 gpm

ANSWER: C.

R FE 2 hEes 2 58 NIRERSAI/KEA T 2 btes - BRI TIEH - HERTT
Y EIaIRA: -

® L SEEEEATILT psia.

® KSEETI14.7 psia.

® (FEINUSIRERNY T2 Btes 2 Al /KBRS Fy18 psig

® LAlVKRIREIF 2 Btes i RRA F580 gpm

YR E 2B B ) ETTEIRRBE ST » A D2 £ o Btss R AV KRSV ET -
RAVKEIRE| 25t esVm BRI /HE /D ?

A. 36 gpm

B. 52 gpm

C. 61 gpm

D. 72 gpm
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REt 5)"5 193006/15 (2016371%)
HIREHE © K1.15[3.1/3.3]
Fr9E @ P6543 (B6542)

An ideal positive displacement pump is operating in an open system with the
following initial parameters:
Suction pressure = 10 psig
Discharge pressure = 25 psig
Flow rate = 100 gpm
If the pump discharge pressure increases to 40 psig, the pump flow rate will...
A. remain constant.
B. decrease in direct proportion to the change in pump differential pressure.
C. decrease in direct proportion to the square of the change in pump differential
pressure.
D. decrease in direct proportion to the square root of the change in pump differential
pressure.
ANSWER: A.

— N IEBFE R EE N — I RS T WHESEOT ¢
#ECTER /)= 10 psig
H C1EE = 25psig
JiE %= 100 gpm
WFZR A B )T = #40psig » RIERAVR ER K EE %/ ?
A CRFFEE
BRI =S LR R R D
C. {K?WF S{EAVAEJT BIEER D
D 2R R =B LI IR IEER R D
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Rl E /3E%E : 193006/16 (2016:4754)
KIRESE © K1.15[3.1/3.3]
5%« P6743 (B6742)

A centrifugal pump is operating at a constant speed in a closed system with the
following initial parameters:

Suction pressure = 10 psig

Discharge pressure = 25 psig

Pump flow rate = 500 gpm
If the pump discharge flow control valve is throttled such that the pump discharge
pressure increases to 40 psig, the change in pump flow rate will be...
A. directly proportional to the square of the change in pump differential pressure.
B. directly proportional to the square root of the change in pump differential pressure.
C. inversely proportional to the square root of the change in pump differential
pressure.
D. impossible to determine from the provided information.
ANSWER: D.

— B AREE R AN —E P RS > YIRS BRI
#ECTER /)= 10 psig
H C1EE 7= 25 psig
T &#%=500 gpm
WERIZEH DR =22 HIREERR - (2R AH OB A= 2140 psig - RIZERE
RVE g E - ?
A BLZE RS Y 7 RIEEE
B.EAZE FR A= B LHYF TR IEEE
C.HIZR R Z=S b TR B
D fi A g &R HA E
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Rl E /EE%E : 193006/17 (2016:4714)
KIRESE © K1.15[3.1/3.3]
3% : P6843 (B6842)

Refer to the drawing of a venturi in a steam line (see figure below). The venturi inlet
and outlet pipe diameters at P1 and P2 are equal.

Currently, steam is flowing through the venturi, reaching sonic velocity in the throat
of the venturi. If the steam inlet pressure (P1) remains constant while the downstream
pressure (P2) decreases, the mass flow rate of the steam will ; and the
velocity of the steam at the venturi outlet will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.

SEFTE R NIISIEE (R TE) - SRS A DRIH OE PLAI P2 AV
I > EIRTR ORME LB B » 2 S E ERABAT A ST - 4050 TS )
(P2)SFINEE + B AU 1P e R - IR R i
L TRESORGETEEE
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Rl E /3E%E : 193006/18 (2016:4714)
KIRESE © K1.15[3.1/3.3]
FFo% © P7143

The following are current parameter values for an operating PWR nuclear power
plant:

Steam generator (SG) pressure = 1,000 psia

Main feed pump (MFP) discharge pressure = 1,220 psia
If SG pressure does not change, what MFP discharge pressure will increase main
feedwater mass flow rate by 10 percent? (Assume MFP inlet temperature remains the
same. Also, assume all valves/components that contribute to head loss downstream of
the MFP remain in their current configuration.)
A. 1,242 psia
B. 1,266 psia
C. 1,293 psia
D. 1,342 psia
ANSWER: B.

DUF Ry— R /KA R BB 25

AR EERS (SG) EEJ7=1,000 psia

FEIKZE (MFP) H 1B /7=1,220 psia
WISRSGREE JIA 8 » T aa/KIE(MFP)H IR J7 2%/ VISt He i 12 617K 1090 E &0
B ? (BEEMFPHE LR IR o WG FTA 2 MFP T /KRB R AP

IERA-4ERF H RTHYEC )
A. 1,242 psia
B. 1,266 psia
C. 1,293 psia
D. 1,342 psia
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I H/REYE © 193006/19 (2016:3773)
HIREHE © K1.15 [3.1/3.3]
FE9E © P7543 (B7542)

Which one of the following will increase the head loss occurring in an operating

cooling water system?

A. Shifting two heat exchangers from parallel to series operation.

B. Increasing the flow rate in the system by throttling open a flow control valve.

C. Replacing a 20 feet section of 10-inch diameter pipe with a 10 feet section of 10-
inch diameter pipe.

D. Replacing a 20 feet section of 10-inch diameter pipe with a 20 feet section of 12-
inch diameter pipe.

ANSWER: A.

THEAE RIS AN K S b iE E R Y KEER A 2
A R (I B P BT H B B AL R e
B.&iBARUR EIEHIE - DU AR ER
C./Er20feet s ~ E1K10-inchiVE RS » H i 10feetfs ~ E1E10-inchiy & 1S
D.J& 20feet & ~ & 1X 10-inch BV E L » FH A 20feet £ ~ B1K 12-inch Y& IR
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