Fp 191004
Fit %7 0 K1.01[3.3/3.5]
BE . P21

Which one of the following contains indications of cavitation for an operating centrifugal
pump?

A. Low flow rate with low discharge pressure
B. Low flow rate with high discharge pressure
C. High motor amps with low discharge pressure
D. High motor amps with high discharge pressure

ANSWER: A.

C. % 8 & 3 n(motoramps)$Efe i dw R4 o



#p @ 191004
Seac 47 © K1.01[3.3/3.5]
B3 P221 (B218)

Which of the following changes in pump operating parameters will directly lead to pump
cavitation in a centrifugal pump that is operating at rated conditions in an open system?

A. Steadily increasing pump inlet temperature
B. Steadily decreasing pump speed

C. Steadily increasing pump suction pressure
D. Steadily decreasing pump recirculation flow

ANSWER: A.

BRGER ST BT f - BRI AMRER AP CRY o E R L
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fei % ¢ K101 [3.3/3.5]
B P42l

Pump cavitation occurs when vapor bubbles are formed at the eye of a pump impeller...
A. when the localized flow velocity exceeds sonic velocity for the existing fluid temperature.
B. when 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 collapse in downstream piping, causing
damaging pressure pulsations.

ANSWER: C.
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BE . P524

Which one of the following is a symptom associated with cavitation of a centrifugal pump?
A. Decreased motor current and pump speed

B. Decreased pump and motor temperature

C. Steadily increasing discharge pressure

D. Increased noise and vibration

ANSWER: D.

T AR S A RV BRI % 7
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fei 47 1 K101 [3.3/3.5]
BE T P1021

Which one of the following will result in immediate cavitation of a centrifugal pump that is
initially operating at normal rated flow?

A. Recirculation flow path is aligned.
B. Recirculation flow path is isolated.
C. Pump suction valve is fully closed.
D. Pump discharge valve is fully closed.

ANSWER: C.

|
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B3 P1220 (B1218)

Which one of the following describes pump cavitation?

A. Vapor bubbles are formed when the enthalpy difference between pump discharge and
pump suction exceeds the latent heat of vaporization.

B. Vapor bubbles are formed in the eye of the pump impeller and collapse as they enter
higher pressure regions of the pump.

C. Vapor bubbles are produced when the localized pressure exceeds the vapor pressure at the
existing temperature.

D. Vapor bubbles are discharged from the pump where they collapse on downstream piping
and cause localized water hammers.

ANSWER: B.

TP E R RIBIRR D
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fei % ¢ K101 [3.3/3.5]
B P1321

Which one of the following is an indication of pump cavitation?
A. Pump motor amps are pegged high.

B. Pump discharge pressure indicates zero.

C. Pump motor amps are fluctuating.

D. Pump discharge pressure indicates shut-off head.

ANSWER: C.
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#£p ¢ 191004

Zriy #F ¢ K1.01 [3.3/3.5]

B :  P1520 (B1018)

If a centrifugal pump is started with the discharge valve fully open, versus throttled, the
possibility of pump runout will and the possibility of pump cavitation will
A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: B.

drdk v R 2B RIRT o EE e ko 2 R (runout) s 5 € O
4RIV G g :

A. i“éﬁ'%t ; R
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B P1820 (B1718)

By starting a centrifugal pump with the discharge valve throttled versus fully open, the
possibility of pump runout is , and the possibility of pump cavitation is

A. increased; decreased
B. increased; increased
C. decreased; decreased
D. decreased; increased

ANSWER: C.

ok el REIR(IP A R 2B ) AR T o s R0 8 4 R i (runout) g
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feq 4 1 K1.02 [3.1/3.4]
B30 P106

A centrifugal pump is started and the following indications are observed:
Oscillating flow
Oscillating discharge pressure
Oscillating amps

These indications are symptoms that the pump is experiencing...

A. excessive thrust.

B. cavitation.

C. runout.

D. wear ring failure.

ANSWER: B.
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Zrgy 45 0 K102 [3.1/3.4]

F5.  Pl122

Air binding in a centrifugal pump is an undesirable condition which may be avoided by...
A. opening the pump constant vent valve when the pump is secured.

B. closing the pump constant vent valve when the pump is in operation.

C. opening the pump casing vent valve, while priming the pump, until a steady stream of
water appears.

D. opening the pump suction vent valve just prior to starting the pump and then closing it
after the pump is running.

ANSWER: C.

AP RE 2 F g (airbinding) 0 TR T AR KB L

A o Rois ok pF o B ETh BUE F R (vent valve) o

B. #ftw RFHEPT > MBPHPERLF R o

C. % 3t & e R(priming)ps » B R b B f R E PIM R RIE 2L o
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Zrgy 45 0 K102 [3.1/3.4]

F5.t  P222

The presence of air in a pump casing may result in
A. vortexing

B. pump runout

C. pump overspeed

D. gas binding

ANSWER: D.

REENETF ZF 0T A akhpEig S
A i e

B. & i /~(runout) o

C. RAgi# o

D. # 4¢(gas binding) -

g% :D.
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feq 4 1 K1.02 [3.1/3.4]
B L P920

Which one of the following contains indications of a gas/vapor bound motor-operated
centrifugal pump that is operating in a cooling water system?

A. Fluctuating pump discharge pressure, reduced system flow rate, and increased pump
motor current

B. Reduced system flow rate, increased pump motor current, and increased pump noise level

C. Increased pump motor current, increased pump noise level, and fluctuating pump
discharge pressure

D. Increased pump noise level, fluctuating pump discharge pressure, and reduced system
flow rate

ANSWER: D.

TR R BA Aok R RS S E A B RN T IR F A0
A RO TRA e kb fRMREER > REET A 4 o

B. i ®E M REETIRH S o g (noise level) & B -
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B3 P1927 (B1821)

Which one of the following is an effective method for ensuring that a centrifugal pump
remains primed and does not become gas bound during operation and after shutdown?

A. Install an orifice plate in the discharge piping of the pump.

B. Install a pump recirculation line from the pump discharge piping to the pump supply
piping.

C. Install the pump below the level of the suction supply.

D. Install a check valve in the discharge piping of the pump.

ANSWER: C.

ARACR BRI T AR 2 B EF F PR TARE L
reen & 7

A BRendiT F R E IR o
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S 4 0 K104 [3.3/3.4]
B P23 (B423)

A motor-driven centrifugal pump is operating under no flow conditions. Which one of the
following damaging conditions will first occur during pump operation with no flow?

A. Pump failure from overspeed
B. Pump failure from overheating
C. Motor failure from overspeed
D. Motor failure from overheating

ANSWER: B.

BEFFRCR LRI RLTER TIFE LR R AR TEEPF FAF L P
FEpm?

A. & FliEi# @ i (failure) -

B. & Fli#a sl o

C. BEFliE ™ xfi o
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B% B
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feq 4 1 K1.04 [3.3/3.4]
B3t P109 (B1823)

When a centrifugal pump is operating at shutoff head, it is pumping at capacity
and discharge head.

A. maximum; minimum
B. maximum; maximum
C. minimum; minimum

D. minimum; maximum

ANSWER: D.

oM RAMECREE TR HEIFL A g s v oREge
A B+ B

B. &% ; &=

C. & &

D. & ; &=
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#£p ¢ 191004
i 5 0 K1.04 [3.3/3.4]
5.t P119 (B1319)

Refer to the drawing of a centrifugal pump operating curve (see figure below). Which point
represents pump operation at shutoff head?

A. PointA
B. PointB
C. PointC
D. PointD

ANSWER: A.

R BLIN A R BB ETRERERE D

A. Ag:
B. Bg:
POINT A
C. Cz:
PUMP
D. Dzt HEAD
POINT B
B4 A
|POINT D
POINT C
Y
FLOW RATE
CENTRIFUGAL PUMP CURVE
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feq 4 1 K1.04 [3.3/3.4]
B P223

Operating a centrifugal pump at shutoff head without recirculation flow can directly result
in...

A. discharge piping overpressurization.
B. suction piping overpressurization.
C. excessive pump leakoff.

D. pump overheating.

ANSWER: D.
Y EMETREEE G R BB ETER VA E RGN
A die F AR o
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Sodt 47 1 K1.04 [3.3/3.4]
B35 P321 (B319)

A motor-driven centrifugal pump with no recirculation flow path must be stopped when
discharge pressure reaches the pump shutoff head to prevent...

A. overheating of the pump.

B. overheating of the motor.

C. bursting of the pump casing.

D. water hammer in downstream lines.

ANSWER: A.

Wollv R4 EDRMETRER S BB B FRITELOS ESRPHC R EL .
A RiEH -

B. 5ZiE# -

C. & M BRF o

D. TR EAL KRG o
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i 57 ¢ K1.04 [3.3/3.4]

B E : P1222 (B1181)

A nuclear power plant is operating at full power when a 200 gpm reactor coolant leak occurs,
which results in a reactor trip and initiation of emergency coolant injection. Reactor coolant
system pressure stabilizes at 1,000 psia and all injection pumps are operating with their pump
recirculation lines isolated. The shutoff heads for the pumps are as follows:

High pressure injection (HPI) pumps: 2,500 psia
Low pressure injection (LPI) pumps: 200 psia

Which pumps must be stopped quickly and why?

A. HPI pumps to prevent pump overheating caused by low flow.

B. LPI pumps to prevent pump overheating caused by low flow.

C. HPI pumps to prevent motor overheating caused by high flow.

D. LPI pumps to prevent motor overheating caused by high flow.

ANSWER: B.

Piae @R 29 O R 4 200 gpm s F R BA AR SIET 2o 3 F R EYR
Tprds B EL AR~ o FRYR A AT SR 4 % B 1,000 psia i #7F Lok R3St
£ AR RIEET EE o RO ETOREE LT

B3 k(HPI) % @ 2,500 psia
< &3 -k (LPI) & : 200 psia
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C.ERAKR > MAFHEESFLES -
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Sodt 47 1 K1.04 [3.3/3.4]
B P1320 (B1917)

Refer to the drawing of a pump with recirculation line (see figure below).

The flowpath through valve A is designed to...

A. prevent pump runout by creating a recirculation flowpath.

B. provide a small flow rate through the pump during shutoff head conditions.

C. direct a small amount of water to the pump suction to raise available net positive suction
head.

D. prevent the discharge piping from exceeding design pressure during no-flow conditions.

ANSWER: B.

FEBTERC R L AR BAR
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B. 4 METKE KR e R AR o
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#£p 1 191004
Seac 47 0 K1.04 [3.3/3.4]
B3 P1423

Which one of the following is at a relatively high value when a centrifugal pump is operating
at shutoff head?

A. Pump motor current

B. Pump volumetric flow rate

C. Available net positive suction head
D. Required net positive suction head

ANSWER: C.

B AT M SR SEMEE > T e ¥ A R
A. ﬁ\t%—‘é’gﬁ./;ﬁ °

B. RMH L -
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#£p 1 191004
Seac 47 0 K1.04 [3.3/3.4]
B3 P1523

Which one of the following describes centrifugal pump operating parameters at shutoff head?
A. High discharge pressure, low flow, low power demand

B. High discharge pressure, high flow, low power demand

C. Low discharge pressure, low flow, high power demand

D. Low discharge pressure, high flow, high power demand

ANSWER: A.

@) vy) >
- -
ey Ay ey
a 1 7
10 N - B
b\ ' P
= o2
EY Sy SR ¢
gt (] g}
T T, T
- - -
Ex E ER
pS pd b8
4 Y Ly
<l B B

O
N
Ay
»
¥
'
<
=5
[rel
=
E
b
1
<

23



#£p ¢ 191004

i 57 ¢ K1.04 [3.3/3.4]

BE. . P1621

Which one of the following conditions applies to a centrifugal pump running at shutoff head?
A. The volumetric flow rate for the pump has been maximized.

B. Cavitation will occur immediately upon reaching shutoff head.

C. Available net positive suction head is at a maximum value for the existing fluid
conditions.

D. Pump differential pressure is at a minimum value.

ANSWER: C.

T AR T AR TR T E R e & 7
A RAOEFAERS I H S o

B. &M Ee-keppr> 2 w4 ith o

C. 7* 1 woREg» ZIRG iMiEE T g X & o
D. R ZR 5 & ] & -
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Seac 47 0 K1.04 [3.3/3.4]
B3 P1922

Which one of the following would result from operating a motor-driven centrifugal pump for
extended periods of time with the discharge valve shut and no recirculation flow?

A. No motor damage, but the pump will overheat and may be damaged.

B. No motor damage, but the pump will overspeed and may be damaged.

C. No pump damage, but the motor will overspeed and the motor bearings may fail.

D. No pump damage, but the motor windings will draw excessive current and may fail.

ANSWER: A.

BEmb e R FAMP N RELLL FERITETER- KT #4277
PRI % ?

A BHRG IR  RRERD T AL o

B. 523408k L RAQE D 7 AL LI o

C. Rixj 43, > e B » 5§ ifphik(bearing) ™ it &l o

D. 24 % > v § & &R (winding) ™ it F1T i+ @ i o

FRCA
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#£p 1 191004
Sodt 47 1 K1.04 [3.3/3.4]
B P2019 (B2017)

Refer to the drawing of a pump with recirculation line (see figure below).

Which one of the following describes the response of the pump if a complete flow blockage
occurs in the discharge line just downstream of the flow transmitter?

A. The pump will overheat after a relatively short period of time due to a loss of both main
flow and recirculation flow.

B. The pump will overheat after a relatively long period of time due to a loss of main flow
only.

C. The pump will overheat after a relatively long period of time due to a loss of recirculation
flow only.

D. The pump will be able to operate under these conditions indefinitely due to sustained
main flow.

ANSWER: B.

A B A3 ARl BRI E R ERT N REER -

B. o » 42 aiR s RENEL - REFLEEES

¥

C.d WAL LEFE LT REPFEO- EFTFLEREER -

ppiu)

D. d »tinadFi g » Rt g R T HFYEH -
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#£p 1 191004
Sodt 47 1 K1.04 [3.3/3.4]
B3 P2022 (B2018)

A variable-speed centrifugal fire water pump is taking a suction on an open storage tank and
discharging through a 4-inch diameter fire hose and through a nozzle located 50 feet above
the pump.

Which one of the following will cause the pump to operate at shutoff head?

A. The fire hose is replaced with a 6-inch diameter fire hose.

B. The fire hose is replaced with a 2-inch diameter fire hose.

C. Pump speed is increased until steam formation at the eye of the impeller prevents pump
flow.

D. Pump speed is decreased until pump discharge pressure is insufficient to cause flow.

ANSWER: D.

- RBHPS G R A BB PRSI A E S ok o d AR S
50 2 vf itk o Tl § KRR M UTKE T B F?

A ok 6t B Rz R E B e

B. i -kg 2vt 2 ji2 if FREBR o

C. Rfgd 34 d I ARG » v A2 T A Lk AP 2 -Rining o

D. R pt " E PIRPWWRA 2 &0 Kind o
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#£p 1 191004
Seac 47 0 K1.04 [3.3/3.4]
B P2221 (B1219)

Refer to the drawing of a pump with a recirculation line (see figure below).
Valve "A" will open when pump...

A. discharge pressure increases above a setpoint.

B. discharge pressure decreases below a setpoint.

C. flow rate increases above a setpoint.

D. flow rate decreases below a setpoint.

ANSWER: D.

FERT WY WG R R

% & ARG R -
A

TR B B R -

T

» DISCHARGE

O
SUCTION PUMP

PUMP WITH RECIRCULATION LINE
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#£p 1 191004
Sodt 47 1 K1.04 [3.3/3.4]
B3 P2322 (B520)

A centrifugal fire water pump takes a suction on an open storage tank and discharges through
a fire hose. Which one of the following will cause the pump to operate at shutoff head?

A. Suction temperature is increased to the point that gas binding occurs.

B. Suction pressure is adjusted until available net positive suction head is reduced to zero
feet.

C. Pump speed is adjusted to the value at which cavitation occurs.
D. The fire hose nozzle is raised to an elevation that prevents any flow.
ANSWER: D.

- DR e BORRERE K 0 EEE N ok F ok o T MR R
KT e i 2
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=
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A T RB AT A FHES
B. itv B4 A FT ¥ gD wKEE KT OR o
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Seac 47 0 K1.04 [3.3/3.4]
Bt P2721 (B2721)

A centrifugal fire water pump takes a suction on an open storage tank and discharges through
a fire hose. Which one of the following will cause the pump to operate at shutoff head?

A. Afirefighter inadvertently severs the fire hose.

B. The fire hose becomes completely crimped in a fire door.

C. Fire water storage tank level drops below the pump suction tap.

D. Afirefighter adjusts the fire hose nozzle spray pattern from “deluge” to “fog.”
ANSWER: B.

— e B R - BARRR Bk RS DR F ko TR g § BRR
K S T B 1E 2

-
=
=®

A B IREH B ok g e e
B. iy b k4 b b g4 % 2 #38(crimped) o
C. iy kg kH k=TI RieEr gRLT o

D. § B HRADEN B -RE g 5% T~k (deluge)sd 2 -k %, (fog) -

S
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Seac 47 0 K1.04 [3.3/3.4]
B3t P2820 (B3320)

A centrifugal fire water pump takes a suction on an open storage tank and discharges through
a fire hose. Which one of the following will cause the pump to operate at shutoff head?

A. Afirefighter inadvertently severs the fire hose.

B. The fire hose becomes partially crimped in a fire door.

C. Fire water storage tank level drops below the pump suction tap.

D. Afirefighter adjusts the fire hose nozzle spray pattern from “deluge” to “off”.
ANSWER: D.

S P R - BRIk RS Bk EEE e TR K § ERE
KT i 9

-
=
=®

A R AL ok g
B. -k L 3vs Hag(crimped) -
C. W kit k=T %3 R8T FTEF2LT ©
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S
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32



#£p ¢ 191004

i 57 ¢ K1.04 [3.3/3.4]

B gLt P3122 (B2225)

Refer to the drawing of a pump with a recirculation line (see figure below).
Valve "A" will close when pump...

A. flow rate increases above a setpoint.

B. flow rate decreases below a setpoint.

C. discharge pressure increases above a setpoint.

D. discharge pressure decreases below a setpoint.

ANSWER: A.

FERT WY WG R R

YR BECAREHP -
A

D. dir B4 Ly MR TLE -

I
|
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Y

Opump

PUMP WITH RECIRCULATION LINE
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#p 0 191004
e 4 K1.06 [3.2/3.3]
Bt P322 (B324)

The available net positive suction head for a pump may be expressed as...
A. suction pressure minus saturation pressure of the fluid being pumped.
B. suction pressure plus discharge pressure.

C. discharge pressure minus saturation pressure of the fluid being pumped.
D. discharge pressure minus suction pressure.

ANSWER: A.

30— R TR EE I RORER VLA T AL
A BT R4 R AR B ke o4 o

B. i&r R4 gL v B4 -

C. Mo B4 B2 AP chte o4 o

D. div R4 I v B4 o
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e 4 K1.06 [3.2/3.3]
BEL T P1120 (B121)

Which one of the following operations will cause a decrease in available net positive suction
head for an operating centrifugal pump?

A. Decreasing the inlet fluid temperature

B. Increasing the pump discharge pressure
C. Increasing the pump suction pressure

D. Throttling open the pump discharge valve

ANSWER: D.

T fAE SRR ROV L SCORERE M9
A TEEONT RRENE R -

B. i“aéfﬁ(j=‘?@’; 0

C. Hi4rRitvr B4 o

D. §mBrckiic o

g% :D.
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Sean 4 1 K1.06 [3.2/3.3]
B3 P1221 (B1621)

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

The available net positive suction head for the centrifugal pump will be increased by...

A. opening surge tank makeup valve "A" to raise tank level.
B. throttling heat exchanger cooling water valve "B" closed.
C. throttling pump discharge valve "C" more open.
D. throttling pump suction valve "D" more closed.
ANSWER: A.
AR Bl Aok ks e
Tl R e RAT F LR RE 7
A. B ETH & (surge tank)4d -k R TA S e
B. & inMBPHIFEELIKR B, -
C. #nBfRkIrgTC | -
D. #nMBPRECRK "D , - COOLING )_é_..ﬁ._[‘;URGE
WATER MAKEUP TANK

2k % AL EKgEiLGER

VAV AV

B
5,
éi D
P;:MP
COOLING WATER SYSTEM
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e 4 K1.06 [3.2/3.3]
B3 :  P1521 (B1918)

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

The available net positive suction head for the centrifugal pump will be decreased by...
A. opening surge tank makeup valve "A" to raise tank level.

B. throttling heat exchanger cooling water valve "B" more open.

C. throttling pump discharge valve "C" more open.

D. reducing the heat load on the cooling water system.

ANSWER: C.

5T Bk frok ks
%

:

T E D BOREE 0 € T M E o
A BERERARR TA, 2Bkt ki

B. &in# A EAIKR (B, HBEL 4 o

C. &#m&ZIr®TC,NBEL X -
A
COOLING ——
D. % 4,4 4r-k /;g 5 m,”?‘ g ?" o WATER MAKEUP %IEEE
HEAT
» EXCHANGER
@E
HEAT
L
L ¢
PUMP
COOLING WATER SYSTEM
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#p 0 191004
Sean 4 1 K1.06 [3.2/3.3]
B3 P1822 (B2119)

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

Which one of the following will increase available net positive suction head for the
centrifugal pump?

A. Draining the surge tank to decrease level by 10%

B. Positioning heat exchanger service water valve B more closed
C. Positioning pump discharge valve C more closed

D. Positioning pump suction valve D more closed

ANSWER: C.

A R s e A I

3
\\\?{r
=
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A # é‘fﬂﬁ%i@}; » B2 1000k i+ o
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Sean 4 1 K1.06 [3.2/3.3]
B3 P2222 (B2518)

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

The available net positive suction head for the centrifugal pump will be decreased by...

A. increasing surge tank level by 5 percent.

B. throttling heat exchanger cooling water valve "B" more open.
C. throttling pump discharge valve "C" more closed.

D. increasing the heat loads on the cooling water system.

ANSWER: D.

it

Nia

BT Bl erid FroR kS o
PUEES Roen T * R RO RER o T R
A B DSk

B. &in# s EAIKR (B, HBEL 4 o

C. &m&kIvRTC, MMEL ] -

i COOLING
D. 44 drok s send f 4 o WATER MAKEUP
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o

i
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—
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e 4 K1.06 [3.2/3.3]
B3 P2323(B2319)

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

Which one of the following will decrease available net positive suction head for the centifugal
pump?

A. Adding water to the surge tank to raise level by 10%

B. Positioning heat exchanger service water valve B more open
C. Positioning pump discharge valve C more open

D. Reducing heat loads on the cooling water system by 10%

ANSWER: C.

FART R gl ok ks
= §ljfﬁ'ﬁﬂ5—“§ s B Ry E R ER ?
A e ath ek o # 5 10% ki e

B. s#4c# 23k B KRBHE B -

C. i‘a’*tﬁ;ﬂ!‘? EQ?CE‘J/”FJQ)A}‘. °
A
D. #-i4 ok b shend f 47 11109 - CWATER MAKEUP TANK
I HEAT
é‘ _;% . C EXCHANGER
YA Vavay
1B
b
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Sean 4 1 K1.06 [3.2/3.3]
B3 P2621 (B2621)

A cooling water pump is operating with pump suction parameters as follows:

Suction Temperature: 124°F
Suction Pressure: 11.7 psia

What is the approximate available net positive suction head (NPSH) for the pump? (Neglect
the contribution of the suction fluid velocity to NPSH.)

A. 23 feet
B. 27 feet
C. 31 feet
D. 35 feet

ANSWER: A.

AERR I T S| RGE T FRCEH

TR R 124°F
v B4 1117 psia

TG 5T R E L kB (NPSH) ek eg 8 (& v s8R R F BNPSH AR )2
A. 23 feet
B. 27 feet
C. 31 feet
D. 35 feet

BE A
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i 5 0 K1.06 [3.2/3.3]

By P2722 (B2722)

A centrifugal pump is operating at maximum design flow rate, taking suction on a vented
water storage tank and discharging through two parallel valves. Valve "A" is fully open and
valve "B" is half open.

Which one of the following will occur if valve B is fully closed?

A. The pump will operate at shutoff head.

B. The pump will operate at runout conditions.

C. The pump available net positive suction head will increase.

D. The pump required net positive suction head will increase.

ANSWER: C.

- REFE AR SR ET - R F Rk Bk R e Rl R
j‘%WW’WrAJ£FQ’WFBJ£F§°

MEERB2M > B2 THRE?

A R R ETREET HT o

B. & ¢ fi /i (runout) kT & 4 o

C. Ren® * % i S RERH 4o o

D. R er7 3 & I B RERH 4 o

g% :C
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Sean 4 1 K1.06 [3.2/3.3]
B3 P2921 (B2920)

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

Which one of the following will increase the available net positive suction head for the
centrifugal pump?

A. Draining the surge tank to decrease level by 10%

B. Positioning the service water valve B more closed
C. Positioning the pump discharge valve C more open
D. Reducing the heat loads on the cooling water system

ANSWER: D.

\\\?{r

HRRT RE Y L gk ks e
T A e K MR e B RPT R I GURE ?
A. R E ok 0 T 111096 ek 1 o

B. B> kRBRE R -
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SX LA FRLl k th A B A o HEAT
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BEL T P3020 (B3022)

A centrifugal pump is needed to take suction on a hot water storage tank and deliver high
pressure hot water to a water spray system. To minimize axial thrust on the pump shaft, the
pump should have stage(s); and to maximize the available NPSH at the impeller
inlet, the pump should be suction.

A. asingle; single

B. asingle; double

C. multiple opposed; single

D. multiple opposed; double

Answer: D.

- R ROk Y Pk B ReR BACREE DR G e SRTER Y R P2 phe

a4 IR P REET By m LEEEH T T R DT OREH T AL
Pl & &% 5 oo

A HE- ¥

B. - ;&

C. % (multiple) ; ¥
D. % (multiple) ; &

H%%:D.

44



#p 0 191004
Sean 4 1 K1.06 [3.2/3.3]
B3 P3221 (B3219)

A centrifugal pump is taking suction on an open storage tank that has been filled to a level of
40 feet with 10,000 gallons of 60°F water. The pump is located at the base of the tank, takes a
suction from the bottom of the tank, and discharges through a fire hose.

Given:

» The pump is currently operating at its design flow rate of 200 gpm and a total developed
head of 150 feet.
e The pump requires 4 feet of net positive suction head (NPSH).

How will the centrifugal pump flow rate be affected as the water storage tank level decreases?

A. Flow rate will remain constant until the pump begins to cavitate at a tank level of about 4
feet.

B. Flow rate will remain constant until the pump becomes air bound when the tank empties.

C. Flow rate will gradually decrease until the pump begins to cavitate at a tank level of
about 4 feet.

D. Flow rate will gradually decrease until the pump becomes air bound when the tank
empties.

ANSWER: D.

Yoo Rod B RHE ROk 0 KR K 240 0§ B0°F -k 10,0004 & o R TR A 0
BRRRIEK o d PR E R

© gr

o R iR E£200gpmiF i o H %%, -k £ (total developed head) % 150+ -
o R Z &4 % o3k EE(NPSH) o

A BB R ERR AR R EAREE S F ARG S o
B. mBRIFFR EFRAKET T BELFH S o

C. mEEBEM > 3 R R AR o F A VIR G S o
D. 8B Mo ERRAKREZT T2 FLFH 5o

El
O
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B350 P4010 (B4011)

Refer to the drawing below of a centrifugal pump taking suction from the bottom of an open
storage tank containing water at 66°F. Pump and water level elevations are indicated in the
figure. Assume standard atmospheric pressure.

Assuming that pump suction fluid velocity head loss is negligible, what is the approximate
value of net positive suction head available to the pump.

A. 6 feet

B. 13 feet

C. 20 feet

D. 25 feet

ANSWER: C.

TRl 5 aokiB66°Fem ik ok RINBok g R 0 Rfook 3 BAcE T o BEL R
By R

Bk Rk A ROKEAT A T L A0 0 RePE R SOREE g B 5 P 9

A. 6 feet
B. 13 feet
C. 20 feet PUMP
D. 25 feet —e_>
§%:C

19

FEET = A A

o WATER
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BB P4110 (B4113)

Refer to the drawing of an elevated centrifugal pump taking suction from the bottom of an
open storage tank containing water at 66°F (see figure below). Assume standard atmospheric
pressure.

The pump requires 4.0 ft-Ibf/lom of net positive suction head (NPSH). Assume that pump
suction fluid velocity head loss is negligible.

If tank water level is allowed to decrease continuously, at what approximate water level will
the pump begin to cavitate?

A. 34 feet

B. 29 feet

C. 21 feet

D. 16 feet

ANSWER: C.

TR A% B 24w & (elevated centrifugal pump) 0 b & KB 66°F e ik A IR B
koo BRK S REE R

% R 44§ hiE ok 5 (NPSH) 5 4.0 f-Ibflbm o 38 7 2.v 3% & shie v ik & K 547

Aok PR EFEL TR RET PR B4R AN ER D

A. 34«
B. 29w PUMP
C. 21= 'T —{ES
D. 16=
50
E%:C FEET
WATER
STORAGE
A4 TANK
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B E. 1 P4410 (B4410)

Refer to the drawing below of a centrifugal pump taking suction from the bottom of an open
storage tank containing water at 66°F. Pump and water level elevations are indicated in the
figure. Assume standard atmospheric pressure.

Assuming that pump suction fluid velocity head loss is negligible, what is the approximate
value of net positive suction head available to the pump.

A. 6 feet

B. 12 feet

C. 39 feet

D. 45 feet

ANSWER: D.

TRl ed R JCKIE 66 Fem Sk AIREK o RE KR BRACRIATT o BK AR
xR

BT L% REr lE BRI L > ROV F ISR REN L 500

A. 6
B. 12
C. 39
D. 45 T
%D FE:E'- B ?TEIEEG!
1
v
o
PUMP
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BE . P24

Shutting the discharge valve on an operating centrifugal pump will cause the motor amps to
and the pump discharge pressure to

A. increase, increase
B. decrease, increase
C. increase, decrease

D. decrease, decrease

ANSWER: B.

FHPEEY oRkhdo @ BEREZHTIN_ S ROCES o
A. B 4e o B e

B. " i o 5 4e

C. Hi4e » "84

D. ® i 0 " %

#* B
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i 57 0 K1.07 [2.9/2.9]

BE.: P117

When starting an ac motor-driven centrifugal pump, the response of motor current will be...
A. low starting amps, increasing to a higher equilibrium running amperage.

B. low starting amps, remaining at a low equilibrium running amperage.

C. high starting amps, decreasing to a lower equilibrium running amperage.

D. high starting amps, remaining at a high equilibrium running amperage.

ANSWER: C.

Fode QR B R pbe chle RpE > B ENTIRE BRI G L
A A TR > 2 SH I RF AT REE TR

B. AvA= enT R 0 2 {5 AF AR I enT rE g TR o
C. A%d= ehTimi B » 2 15 % 1 R T gra @ g in o

D. dsd chTinfid > 2 f6 a4k A RF T FEH T o

§%:C.

/
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i 57 0 K1.07 [2.9/2.9]

BFE.: P224

A constant-speed centrifugal pump motor draws the least current when the pump is...
A. at runout conditions.

B. at operating conditions.

C. accelerating to normal speed during start.

D. at shutoff head.

ANSWER: D.

Poo RBFE CFEFH > Ry T ANEIREF o B E TR RE] L
A. i (runout)k Ay o

B. E# ki -

C. ka4 i@ I ¥ ERP o

D. B %K EPF o

%D
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Feit & 0 KL.07 [2.9/2.9]
BEE T P424

A centrifugal pump is circulating water at 100°F in a cooling water system. After several
hours the water temperature has increased to 150°F. Assuming system flow rate (gpm) is
constant, pump motor amps will have because .

A. decreased; water density has decreased
B. decreased; water volume has increased
C. increased; water density has decreased
D. increased; water volume has increased
ANSWER: A.

2 %‘P J( l’.zumr%ﬁ_lb ﬁ f‘I%\ J\/u /jy_]i - 100°F ° i§ J Eﬁ]b ’ 7'11%\7_1:%’;]: 150°F o IF ‘y{ ,J l‘«u
mE(gpm)adE A %o R EZ DT AN K °

| RN
B. RAEAEH 4
C. kA" H4
D. -k AffH 40 5 %

Ex A

52



#p @ 191004
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B P82l

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

The pump is circulating 200°F water. Several hours later, after system cooldown and no
lineup changes, the pump is circulating 120°F water.

During the system cooldown, pump motor current has...

A. decreased because water density has increased.

B. increased because water density has increased.

C. decreased because pump motor efficiency has decreased.
D. increased because pump motor efficiency has decreased.

ANSWER: B.

WRET B L gk s

R NPE oK iR B 3 200°F o Ho| pELS 0 A LA AP FEAG B
% 1 120°F

5T ROFROK R

{

PRSP R B E DT R

ARGk R e R
B. Hitc o k%A H 4TI o SERVICE WATER
SURGE
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C. "™ RBE»TFE MR o FROM
HEAT
LOADS HEAT
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Bt P923

A centrifugal pump is operating in a closed system with all valves fully open. If the pump
discharge valve is throttled 75% closed, pump motor current will...

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. increase briefly, then return to original value.
D. decrease briefly, then return to original value.
ANSWER: B.

- B RATHP AP FEH T R c WEREZRDNCR > BEMP 5% &

B ey ke

o

A Bt DA RF KE

o

B. ™ i > AR ET D P MBE

o

C. WpFii4r » 2 (6w 3| R4nHciE

o

D. #rpFrs i€ > 2 8w I Rdndicie

B% B
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fea 4 1 K1.07 [2.9/2.9]
B P1223

Which one of the following centrifugal pump operating conditions will result in the most
current being drawn by the pump ac motor?

A. Pump discharge head is at shutoff head.
B. The pump is operating at minimum flow.
C. Pump discharge head is at design head.
D. The pump is operating at runout.

ANSWER: D.

TP REE R BERR DTS ER Y R AT
A, Rehdy TR ER Bt B BTOR B B o

B. &AM EFHE o

C. Rendiv -REg ATk 2R i o

D. & ™ i sw(runout) k Ay 38 8 o

- D.

o
bl
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fea 4 1 K1.07 [2.9/2.9]
B3 P1420 (B2219)

A centrifugal pump is circulating water at 150°F in a cooling water system. After several
hours the water temperature has decreased to 100°F. Assuming system flow rate (gpm) is
constant, pump motor amps will have because has
increased.

A. increased; water density
B. decreased; water density
C. increased; motor efficiency

D. decreased; motor efficiency

ANSWER: A.

oo R fad drok s akok o B RR R S 150°F - #c | P {8 > -k B "% < 1 100°F o
Bk f B (gpm)F % 0 RBE TN k-¢ ] = H e o

A K4 kB R

B. i kA
C. iéﬁ’%f ; .% é}/{:‘%

D. ®% 5 Bk

56



#p @ 191004
fea 4 1 K1.07 [2.9/2.9]
B3 P1622 (B922)

An ac induction motor-driven centrifugal pump is circulating water at 180°F with a motor
current of 100 amps. After several hours, system temperature has changed such that the water
density has increased by 4%.

Assuming pump head and volumetric flow rate do not change, which one of the following is
the new pump motor current?

A. 84 amps

B. 96 amps

C. 104 amps

D. 116 amps

ANSWER: C.

TR S SRS g R0 180°F-RIE 2 Rk T B > BT IR 510038 o B
ool PETS 0 K AUE R RPB R T H 4 1 4% o

‘—\\1-

B ROREEE MR LG e TR AR
A. 84% 1
B. 96% 2
C. 104% 1
D. 116%

BEiC
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fea 4 1 K1.07 [2.9/2.9]
B3 P1824 (B419)

Refer to the drawing of a cooling water system (see figure below).
The centrifugal pump is circulating water at 100°F. After several hours the water temperature

has increased to 200°F. Assuming system flow rate (gpm) is constant, pump motor amps will
have because :

A. decreased; water density has decreased
B increased; water density has decreased
C. decreased; pump efficiency has increased
D. increased; pump efficiency has increased

ANSWER: A.

5T Bk frok s AR

8o R B 100K I8 A TRk 75 S8 6 - ool B 5 0 KGR 4 1200°F % S £ (gpm)
Z%’R:%é?lﬁ“%g 7_*:; o

A TE SRR TR

B. #{ 4 5 k%A E i

SERVICE WATER
C. "™ RT3 H 4 SURGE
TANK
i be o Bor K RS FROM
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LOADS
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10
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B3 P1924 (B115)

A constant-speed centrifugal pump motor draws the least current when the pump is...
A. at maximum rated flow conditions.

B. operating on recirculation flow only.

C. accelerating to normal speed during start.

D. at shutoff head with no recirculation flow.

ANSWER: D.

D. th$rkepy &4 ETkin B pF -
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fea 4 1 K1.07 [2.9/2.9]
B : P2023 (B2020)

A reactor coolant pump (RCP) is circulating reactor coolant at 100°F. After several hours the
reactor coolant temperature has increased to 150°F.

Assuming coolant flow rate (gpm) is constant, RCP motor amps will have
because .

A. decreased; coolant density has decreased

B. decreased; system head losses have increased

C. increased; coolant density has increased

D. increased; system head losses have decreased

ANSWER: A.

F %% #r % (RCP) i % 100°F e & Jis g4 #rok o B PS> F b #r KB 4% % 3
150°F -

B A Ak AR R(gpM) A % 0 F RS AR B SHT IR o FE o
Al TR AR R TR

B. "5 i MUREEIE 4 H 4

C. B 4e ; H AR R H 4

D. 34r ; s rb-REpdp4 g’

$ % 1A

7
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fea 4 1 K1.07 [2.9/2.9]
B3 P2123 (B622)

A centrifugal pump is operating at rated conditions in an open system with all valves fully

open. If the pump discharge valve is throttled to 50% closed, pump discharge pressure will
and pump motor current will

A. decrease; decrease

B. decrease; increase

C. increase; increase

D. increase; decrease

ANSWER: D.

— B RATE AR MY > A RIRTER T R 2B c FRLRACRBARE R

50% > & div R4 K¢ v @ RS ERIE-E o

A. /}é‘ ,J‘ ) /}é‘ ,J‘

B. ] s B4

C. 3 4c ; 3 40

D. X 4c ]

g% :D.
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fea 4 1 K1.07 [2.9/2.9]
B P2124 (B2423)

A centrifugal pump in a cooling water system is circulating water at 180°F with a motor
current of 200 amps. After several hours, system temperature has changed such that the water
density has increased by 3%.

Assuming pump head remains the same, which one of the following is the new pump motor
current?

A. 203 amps
B. 206 amps
C. 218 amps
D. 236 amps
ANSWER: B.

ARk e sendgs R 11180 F TRk 0 B R n 5200 5 o Bl PRIS 0k SR R T
S0 KR Flm ] 43% o

ETINS
St

BRROREE A % THRF ZATORFETIR?
A. 203% £
B. 206%
C. 218% &

D. 236% 32

bl

% ! B.
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B E. 1 P2520 (B2520)

A constant-speed centrifugal pump motor draws the most current when the pump is...
A. at maximum rated flow conditions.

B. operating at runout flow.

C. accelerating to normal speed during start.

D. at shutoff head with no recirculation flow.

ANSWER: C.

TRPCRIEAER P gRFTEATIN?
A #* RXIEITINE o

B. i i (runout)id & o

C. kedvteig 3| ¥ #iE o

D. &R #T-kEgpr gL FRinE

gx:C
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B3 P2821 (B2822)

An ac motor-driven centrifugal pump was just started. During the start, motor current
remained peaked for 6 seconds before decreasing to standard running current. Normally, the
starting current peak lasts about 4 seconds.

Which one of the following could have caused the extended starting current peak?

A. The pump shaft was seized and did not turn.

B. The pump was initially rotating slowly in the reverse direction.

C. The pump discharge check valve was stuck closed and did not open.

D. The pump was initially air bound, and then primed itself after 6 seconds of operation.

ANSWER: B.
S BRE OHLs KOG R hnEd o ke o BET R A X% ERF6H 0 R
MPEEER TN o — Hd T o AP TN AN BN EF 4 -

B. RRAaFiap » UFE o RMiEs o
C. endiv b v REGCAMPEZE "2 F -
D. A &RB4epF A 4 § 4 R LBEG P (TwAR o

&% B
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BEL T P2925 (B2921)

A centrifugal pump is circulating water at 180°F with a motor current of 200 amps. After
several hours, system temperature has changed such that the water density has increased by
6%.

Assuming pump head and volumetric flow rate do not change, which one of the following is
the new pump motor current?

A. 203 amps
B. 206 amps
C. 212 amps
D. 224 amps

ANSWER: C.
Yoo R w180 F I M-kin » B P in 5200% 5 o Mol BEZ (5 K SLB R 0 KR A T
7 3 4c6% o

BR R K FACMA AR R T AR 5 ATIR S TR

A. 203% 3

B. 206% 2

C. 212% 3

D. 224% 3

e
W
O
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B3 P3822 (B3820)

An ac motor-driven centrifugal water pump was just started. During the start, motor current
remained peaked for 2 seconds, and then decreased and stabilized at about one-fifth the
standard running current. Normally, the starting current peak lasts about 4 seconds.

Which one of the following could have caused the abnormal start indications above?

A. The pump shaft was seized and the motor breaker opened.

B. The pump was initially rotating slowly in the reverse direction.

C. The pump was initially air bound, and then primed itself after 2 seconds of operation.

D. The coupling between the motor and pump shafts was left unfastened after maintenance.

ANSWER: D.
et L T B AR REF > BET R R ARE2H 0 ReEMR S ¥ AFTEER
I A2 - AR ok FRIRT o d TR e R FA 4

A Foenght o 5T B o

B. % aBnpir v o

C. RAB4IFEFT F 4R > LEE2NMUEp BB L o

D. 2ai2 i - & Z ek $hfF ooig & (coupling)i 3 F -

H%%:D.
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F5.t  P225

Many larger centrifugal pumps are started with their discharge valves closed to prevent...
A. cavitation in the pump.

B. lifting the discharge relief valve.

C. loss of recirculation (miniflow).

D. excessive current in the pump motor.

ANSWER: D.

C. &% pminE(B ] ing)e-
D. & 5&E7 B -

g% :D.
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Bt i P1325 (B1822)*

Some large centrifugal pumps are interlocked so that the pump will not start unless its
discharge valve is at least 90% fully closed. This interlock is provided to minimize the...

A. pump discharge pressure.
B. heating of the pumped fluid.
C. cavitation at the pump suction.

D. duration of the pump motor starting current.

ANSWER: D.
PG R BYRZ DR ARDN TR R 2HPFO0% 0 F RIR b
SRR AEE LG % 3

B. 4e » RiFimigz £ ¢ o
C. Reur g 4 34 o
D. & 5B iEfad 7 inedF FpEm -

B% 1D,
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B3 P2622 (B821)

Which one of the following contains two reasons for starting a centrifugal pump with the
discharge piping full of water and the discharge valve shut?

A. Prevent pump runout and prevent motor overspeed

B. Prevent pump runout and ensure lubrication of pump seals

C. Prevent water hammer and ensure adequate pump recirculation flow
D. Prevent water hammer and prevent excessive starting current

ANSWER: D.

TP K L b G RPF S L F RN T FRAEK SR P AT R BILd 2
A. & R Eor(runout) 2 B iEiEiE o

B. & & & i /5 (runout) » FE iF & fhif F4F I o

C. #h KRG » FERRF & RE BFHRE

D- ﬁi&’}{ﬁ:{ﬁ?‘ ’ ﬁé’u}éiﬁé?_,lﬁ“‘ X o

g% :D.

69



#p @ 191004
fei & 1 K109 [2.4/2.5]
B P323

Refer to the drawing of a cooling water system and the associated centrifugal pump operating
curve (see figure below) in which pumps A and B are identical single-speed centrifugal pumps
and only pump A is operating.

If pump B is started, system flow rate will be and common pump discharge
pressure will be

A. the same; higher
B. higher; the same
C. the same; the same

D. higher; higher

ANSWER: D.
HRPET Bl eus frok AR dR R hde RAFHY S R A2 B L4k cnE i g R
Ty &R A ER
Bk Ead & B kSt £ % » ReE iAo B4 OB °
A k23
EXCHIF:JCIER

B AR
C. F ;s
D. i“éﬁ’él‘- ; = r'g IIEAT

LOADS PUMP A
/:é‘ —;'%‘ : D PU‘?._HH;’B

COOLING WATER SYSTEM

PUMP \

HEAD

FLOW

CENTRIFUGAL PUMP OPERATING CURVE
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#p @ 191004
fei & 1 K109 [2.4/2.5]
B3 P1823

Refer to the drawing of a cooling water system and the associated centrifugal pump operating
curve (see figure below).

Pumps A and B are identical single-speed centrifugal pumps and only pump A is operating. If
pump B is started, after the system stabilizes system flow rate will be...

A. twice the original flow.

B. the same as the original flow.

C. less than twice the original flow.
D. more than twice the original flow.

ANSWER: C.

RIS -
A. 5’%1%\},%")5 ‘)yj."L‘E_é’f‘lﬁ T%, °
HEAT
i EXCHANGER
S VRS
B. B2 Rt ind o e e
C. »* R ingehd & o
TO
D. 2R3 ingad o e
Joo-E = LOADS Y
eef% . c: PUMP B
AN .

COOLING WATER SYSTEM

PUMP
HEAD

FLOW

CENTRIFUGAL PUMP OPERATING CURVE
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#p @ 191004
fei & 1 K109 [2.4/2.5]
B P2223

A centrifugal pump is operating in parallel with a positive displacement pump in an open
water system. Each pump has the same maximum design pressure.

If pump discharge pressure increases to the maximum design pressure of each pump, the
centrifugal pump will be operating at flow and the positive displacement
pump will be operating near flow.

A. minimum; minimum

B. minimum; maximum rated

C. maximum rated; minimum

D. maximum rated; maximum rated

ANSWER: B.

IR AR A o - O R P RTIEE o A R X RKIES PR o

ek Rl o B4 WD ERABARFRS PO RBY_ GEERK IR ER
BerlEir dun B EE o

A B B)

B. & ; &% %2

C. B~ &)

DR S TR S

§x'B

72
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fei & 1 K109 [2.4/2.5]
B P2324

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

Pumps A and B are identical single-speed centrifugal pumps and both pumps are operating. If
pump B trips, after the system stabilizes, system flow rate will be...

A. more than one-half the original flow.

B. one-half the original flow.

C. the same; only the pump head will change.
D. less than one-half the original flow.

ANSWER: A.

3
\\\Xr

PBT BBl eris FroR kL o
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BB iprhEEERRECR A RDESTEFEFEY ook R BEV%R 0 5] % SiE T
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#£p ¢ 191004

Zriy 45 0 K112 [2.5/2.7]

FE. 1 P324

Which one of the following is an indication of pump runout?
A. Low pump flow rate

B. High pump vibration

C. Low pump motor current

D. High pump discharge pressure

ANSWER: B.

T 3 R B (runout) R % ?
A R E Mo

B. REHF -

C. RB5ETINME-

D. Rdiv &4 3F -

&% B
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#£p ¢ 191004

Zriy 45 0 K112 [2.5/2.7]

FE.:  P823

Which one of the following is an indication of pump runout?
A. High discharge pressure

B. Low pump motor current

C. High pump flow rate

D. Pump flow reversal

ANSWER: C.

B. &R BiEFT Ko
C. &ing® o

D. RinE MK o

gx:C
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#£p ¢ 191004

Fric 4 1 K112 [2.5/2.7]

B E : P1123 (B1920)

Which one of the following describes centrifugal pump runout conditions?
A. High discharge pressure, low flow, high power demand

B. High discharge pressure, high flow, low power demand

C. Low discharge pressure, low flow, low power demand

D. Low discharge pressure, high flow, high power demand

ANSWER: D.

T A K i T 4 R I (runout) i 2
A. % & v B4 (discharge pressure) » MinE o F # F )AL o

B. 3 iv B4 » FinE > MHFiHEo
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Fp 1 191004
fean 7 0 K112 [2.5/2.7)]
Bt P1623 (B1323)

A centrifugal pump is operating at maximum design flow rate, delivering water through two
parallel valves. Valve "A™ is half open, and valve "B" is one quarter open.

Which one of the following will occur if both valves are fully opened?
A. The pump will operate at shutoff head.

B. The pump available net positive suction head will increase.

C. The pump required net positive suction head will decrease.

D. The pump will operate at runout conditions.

ANSWER: D.

MO REEAERAKIRET C SEA REMRFE B R o R TA) B R Z50% 0 R
"B, B AR G25% -

FARZE > TrIRFRITEHFE?

Al Rz T LB ETREE T

B. R v £ SoREHR-€ M A o

C. Re7q &I o REH-EF " o

D. & = T A n(runout)ik ;T i@ o

%D,
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Fedt 4 1 K112 [2.5/2.7]
B P1721 (B1024)

Refer to the drawing of a centrifugal pump operating curve (see figure below). Which point
represents pump operation at runout conditions?

A. PointA
B. PointB
C. PointC
D. PointD

ANSWER: C.

FERT Rehde RAEE S R o

vR— BL & 3% 4 & i i (runout) ?

A %A
B. =%B
C. =%C
D. =%D
POINT A

#% :C. 4

PUMP

HEAD

POINT B
POINT C
FLOW RATE
CENTRIFUGAL PUMP CURVE
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Fp 1 191004
Fei 47 0 K112 [2.5/2.7)
B3t P3910 (B3910)

Refer to the drawing of a cooling water system in which only centrifugal pump A is operating
and the common pump discharge valve is currently 90% open (see figure below).

An abnormal total heat load on the cooling water system is causing pump A to approach
operation at runout conditions. Which one of the following will cause pump A to operate
farther away from runout conditions? (Assume that satisfactory available net positive suction
head is maintained at all times.)

A. Starting pump B.

B. Positioning the discharge valve to 100% open.

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

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

ANSWER: A.
HRRE TR Aok it B9 R RALEM 0 A R2 NT WA HE A S90% -
FEA AR - B2 ERRALETER(unout) iR T B o T AR K ¢
¥ A TR AEE R T B 2 (B - ::f EHyeh ¥ % Bk o
A. kx#H &%B -
SERVICE WATER
B. #- v R E 2 100%F o SURGE
TANK
C. #8%H &H k2 HEAT ]
LOADS
2, R s HEAT
D. " A 23 B s ki £10% - EXCHANGER

FRCA —i :
To il i PUMP A
HEAT _VIT)

LOADS
PUMP B

COOLING WATER SYSTEM
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
B P623 (B1423)

Refer to the drawing of a lube oil temperature control system and the associated centrifugal
pump operating curve (see figure on the following page).

If the pump is operating at point B on the operating curve, how will the operating point
change if the temperature control valve modulates farther open?

A. Operating point B will be located on curve 1 closer to point E.

B. Operating point B will be located on curve 1 closer to point D.

C. Operating point B will be located on curve 2 closer to point A.

D. Operating point B will be located on curve 2 closer to point C.

ANSWER: D.

FERT R BN R R A 2 a2 o RIEE Y AF

okt R BEE Y ROBELEH  ME RITAIREE L > EEERy RPREE D

A EEEBME A R1Y ~ FITERAL
B. EHBBH#T Av M1t « AiTDB AL
C. BHIBME Aw M2 ~ FiTALE -
D. i BBH®E A M2+ ~ £iTCRBA o

g% :D.
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
B P723 (B722)

Refer to the drawing of a lube oil temperature control system and the associated centrifugal
pump operating curve (see figure below).

The pump is operating at point B on the operating curve. If the temperature control valve
modulates farther closed, operating point B will be located on curve , closer to
point . (The options below assume that curves 1 and 2 are exactly as shown in
the figure.)

A 1;D

B. 2;A

C. LE

D. 2;C

ANSWER: B.

XN g B RN E IR RO ) e N
&

Yoo RATIEH Y R OBELEH o FERITHIRD M P S w8 E B R
Fos T 2R PR I B W MRLB 2R Ao B TT) o
A 1:D

e, I T HEAT EXCHANGER L
- —
TRMPFRATLRE % roouns
D 2 . C CONTROLVALWE  © - S WATER
LURE o
. ’ i o
g .
6’ %} . Bl LUBE OIL TEMPERATURE CONTROL SYSTEM
g PORTA

PONTE

LJ.-'-" CURVE 1
Pump |~ PORIT B
HEAD

/.f ‘\'r-r CLURVE 3
\

|
nﬁamﬂ_____.r |- POIKT 2

FLE

CEMTRIFUGAL PUMP OPERATING CURVE
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
B P824

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A centrifugal pump in a closed system is operating with a partially open discharge valve. The
discharge valve is then opened fully. Which set of curves illustrates the initial and final
operating conditions?

A 1

B. 2

C. 3.

D. 4.

ANSWER: D.

EX SRS LTS T

SH R B AN EE S PR T WA o2 s BN T RAED AE o T
ERE CHURE Sl Nt 5 LI

A 1l
B. 2
C. 3
.I — lI
f e |
D. 4 Eﬂ“ﬁ% Msﬁgx
\ AT
¥%:D. e e p—
FLOW RATE FLOW RATE
(X 2l
PUMP / PLIMP |
HEAD / HEAD ;o
N/ | /
X P
FLOW RATE FLOW RATE
3 &
CENTRIFUGAL PUMP CURVES
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fean 47 0 K114 [2.4/2.5]
P926 (B1578)

BBy

Refer to the drawing of four sets of centrifugal pump operating curves (see figure below).
Each set of curves shows the combination of two pump/system operating conditions.

Two identical constant-speed centrifugal pumps are operating in series in an open system

when one pump trips.

Which set of operating curves depicts the "before™ and "after” conditions described above?

A 1

ANSWER: C.

FERTHOE BB CREEY R F 0 RERT AR ATERE DL -

B RAR I PR A R B E TS RN AR AN R M - BB

SRR T T SIS ST R SR SO L

Al

B. 2

™A
bl
O

PLIMP
HEAD

PUMP
HEAD:

! PUMP !
! HEAD |
y \
. \ e |
Pl N N

FLOW RATE FLOW RATE
/ PUMP /
/ HEAD f
- r .
. X
FLOW RATE FLOW RATE
3] 4]

CENTRIFUGAL PUMP CURVES
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Fp 1 191004
Fodt 47 1 K1.14 [2.4/2.5]
Bt P1324 (B2179)

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A centrifugal pump is operating in a cooling water system. Another identical centrifugal pump
Is started in series with the first. Which set of curves illustrates the resulting change in system
parameters?

A L

B. 2.

C. 3.

D. 4.

ANSWER: C.

5T Blehr pape RAFER G A

- B ROTE GRS BN B T - AR e RR S - B R E B S s o A
P P T Rl (S ?

Al
B. 2
]
C.3 PUMP / PUMP
HEAD HEAD
D. 4 '
N
o . FLOW RATE
gx:C
PUMP ) PUMP
HEAD / HEAD
Y
FLOW RATE
)
CENTRIFUGAL PUMP CURVES
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Fp 1 191004
Fodt 47 1 K1.14 [2.4/2.5]
Bt P1524 (B2480)

Refer to the drawing of four sets of centrifugal pump operating curves (see figure below).
Each set of curves shows the results of a change in pump/system operating conditions.

Two identical constant-speed centrifugal pumps are operating in parallel in an open system
when one pump trips.

Which set of operating curves depicts the "before™ and "after” conditions described above?

A 1

ANSWER: A.

FART RO B RIFEY R o F b REIRT RS REE RGPS
BREARR TS R o BRI N AE R LA NEE S G - KRR o

SRR T T SIS ST R SR SO L

A 1l
B. 2
|| — ,|'II
PU / e [
C. 3 hea |/ e | O
kY
. XN ()
) FLOW RATE FLOW RATE
L ]
B3 A
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|
FLOW RATE FLOW RATE
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fean 47 0 K114 [2.4/2.5]
Bt P1624 (B2279)

Refer to the drawing of four sets of centrifugal pump operating curves (see figure below).
Each set of curves shows the results of a change in pump/system operating conditions.

One constant-speed centrifugal pump is operating in an open system when a second identical
centrifugal pump is started in parallel.

Which set of operating curves depicts the "before™ and "after” conditions described above?
A 1
B. 2
C. 3.
D. 4.

ANSWER: A.

FART RO RO RIFEY R o F b REIRT RS REER RS
- TP RATE T LN FE o PRI N EE Y - BARR e & oo

T B R R R E A TE S e TR 0

A 1
B. 2
C. 3 e PP _>>\
D. 4 FLOW RATE FLOW RATE
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EEx A
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
Bt P1724 (B1780)

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A centrifugal pump is operating in a closed water system and discharging through a heat
exchanger. A second heat exchanger, in parallel with the first, is then placed in service.

Which set of curves illustrates the initial and final operating conditions?

A L

ANSWER: D.

FERT Bl i REH Y AR

— PSRN BFER AN EE TEFRIFERLD B - A BRI OT - A
BB AR AER
T S A i Bode 87 B (8 S R R 9
Al
B. 2
] i
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C 3 HEAD _ HEAD _"Q\
\'I = .ll I‘II
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$%:D
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HEAD HEAD .
X >
FLOW RATE FLOW RATE
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
B P1921 (B925)

Refer to the drawing of a centrifugal pump and system operating curve (see figure below).

Which one of the following determines the general shape of the curve from point D to point
B?

A. The frictional losses between the pump impeller and its casing as the pump head
increases

B. Pump flow losses due to back leakage through the clearances between the pump impeller
and casing as the pump head increases

C. The frictional and throttling losses in the piping system as the system flow rate increases

D. Pump flow losses due to the decrease in available net positive suction head as the system
flow rate increases

ANSWER: C.

BT OBlchge R A AEE Y M o

2
Rl
=

-
3

Tl &G D BT B Bhehd M Ak 2
A EFRKFH 4 REBEPERZT > DILBEFL o
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ERRIERA o
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
Bt P2325(B2323)

Refer to the drawing of a centrifugal pump operating curve (see figure below).

A centrifugal pump is currently operating at point B. If the pump speed is reduced by one-half,
the new operating point will be located on curve , closer to point

(Assume that no other changes occur in the system.)

A 1;D

B. 2,A

C. 1I,E

D. 2;C

ANSWER: A.

;ﬁ_%‘z-\pg—r B chgs RFHE A A o

— A ROBBEEV M o FREEE K- X PATERBNEEAIR_ R
FiT LK kil His seggd) e
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CURVE 2
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POINT C

FLOW
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
Bt P2422 (B2422)

Refer to the drawing of a lube oil temperature control system (see figure below).

The pump is operating with the temperature control valve one-half open. If the temperature
control valve modulates farther closed, system head loss will and pump head will
A. increase, decrease

B. increase, increase

C. decrease, decrease

D. decrease, increase

ANSWER: B.

5}}3@—“‘ @]m,f*ﬁ,ﬁ’,\:ﬁ m_}if’ﬁlﬂ BLo

Y .iis‘%’_}ii*’%lﬂgi BT ffg FURRIAIRGP P 2 B Bk Sz kE
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C. (}‘;\. ,J‘ ; /}5\‘ ,J‘
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D
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CONTROL WALVE WATER
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fean 47 0 K114 [2.4/2.5]
Bt P2523 (B2524)

Refer to the drawing of a lube oil temperature control system and the associated centrifugal
pump operating curve (see figure below).

If the pump is operating at point B on the operating curve, how will the operating point
change if the temperature controller setpoint is decreased by 10°F?

A. Operating point B will be located on curve 1 closer to point E.
B. Operating point B will be located on curve 1 closer to point D.
C. Operating point B will be located on curve 2 closer to point A.
D. Operating point B will be located on curve 2 closer to point C.

ANSWER: D.

FHRT R R R ks R B AR 2 e R R -

PR BERY R BRLER o E RN R BRI B R TE R ] 10°F 0 PIE B A
w %‘7
A. EHELBI-E b M1V~ RAITER o

W M1 s REEDEE -

§
g

B BBA-E T A M2~ REITAL
46 Bl M2~ RFTCEE

g% :D.
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
B P2723 (B2718)

Refer to the drawing showing two operating points for the same centrifugal pump (see figure
below).

Operating point A was generated from pump performance data taken six months ago. Current
pump performance data was used to generate operating point B. Which one of the following
would cause the observed difference between operating points A and B?

A. The pump discharge valve was more open when data was collected for operating point A.

B. The pump discharge valve was more closed when data was collected for operating point
A.

C. The pump internal components have worn since data was collected for operating point A.
D. The system piping head loss has increased since data was collected for operating point A.

ANSWER: C.

FERTEY 0 - dc Rod BEEE

EREAKRG B0 P AT TRAL c EHEBI RAPREHTHAL - TARET
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#£p 1 191004
fean 47 0 K114 [2.4/2.5]
Bt P2823 (B2879)

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A two-speed centrifugal pump is operating in low speed in a cooling water system and
discharging through a heat exchanger. The pump is then switched to high speed.

Which set of curves illustrates the initial and final operating conditions?
A. 1
B. 2.
C. 3.
D. 4.

ANSWER: B.
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fean 47 0 K114 [2.4/2.5]
B3t P2923 (B3579)

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A two-speed centrifugal pump is operating at fast speed in a cooling water system and
discharging through a heat exchanger. The pump is then switched to slow speed.

Which set of curves illustrates the initial and final operating conditions?
A. 1
B. 2.
C. 3.
D. 4.

ANSWER: B.
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fean 47 0 K114 [2.4/2.5]
B3t P3323(B1020)

Refer to the drawing of a cooling water system and the associated centrifugal pump operating
curve (see figure below). Pumps A and B are identical single-speed centrifugal pumps and
initially only pump A is operating.

Pump B is then started. After the system stabilizes, system flow rate will be...

A. the same as the initial flow rate.

B. less than twice the initial flow rate.

C. twice the initial flow rate.

D. more than twice the initial flow rate.

ANSWER: B.
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Sei 4 0 K114 [2.4/2.5]
BB P4211 (B4211)

Refer to the drawing of an operating cooling water system (see figure below). As depicted in
the drawing, only two of the three system heat loads are currently in service.

Which one of the following changes to the cooling water system will result in a higher
cooling water pump flow rate and a reduced pump discharge head?

A. Increase pump speed by 20%.

B. Decrease pump speed by 20%.

C. Isolate one of the two in-service heat loads.

D. Place the third system heat load in service.

ANSWER: D.

AT Rl L Aok e e BT 0 2 Bk SRE 1“(heat load)z @ - p & &
RS

Rk h SR A AR o MR AR R R R e > X0 RN T R D

A. F g H 4 20% o

B. & #id 5 i< 200 o [
COOLING F——<SURGE
WATER MﬁKEUF")—ﬁ— TENK
C. ]xg‘é"g_r:g B E’fj,élh é ?\‘. ° HEAT
EXCHANGER
D. #% %= s sff o NN

%% _7% ' D. %D
58 i
LOADS

PUMP

COOLING WATER SYSTEM
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B :  P114 (B2223)

A motor-driven centrifugal pump is operating in an open system with its discharge valve
throttled to 50%. If the discharge valve is fully opened, available net positive suction head
(NPSH) will and required NPSH will

A. remains the same; increase

B. remains the same; remains the same

C. decrease; increase

D. decrease; remains the same

ANSWER: C.

B spdngpo & o A Y o Repd v BETI50%FE R o ok Repdi v
FEBELI 2R VT E S REE(NPSH)#-¢ » @ ot % NPSH#-¢ o

A BFF R B4

B. 272 % a2 ¥
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Bt P325(B322)

Increasing the flow rate through a centrifugal pump by throttling open the discharge valve
will cause pump head to...

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. remain constant.

D increase, then decrease following the pump's efficiency curve.

ANSWER: B.

AEHC RN T WP R IR BERE K

g

A Hbe o EONRGE BERAT R
B. "Fi4 . ¥R E AR R L
C. 452 % o

D. Hf4r » BRISHEF Rodd AU o

% B
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BB PT724 (B723)

A centrifugal pump is operating at rated conditions in an open system. If the pump
recirculation valve is opened farther, pump discharge pressure will and pump
flow rate will :

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

- e RSB G O R AR IR o FH R FEMBRR o AR N TR
4 g ST E N :

A, Hte s o)
B. i ; H 4
C. Hi4c ; # 4
D. ;‘);\‘.,J\ : ;‘)';\‘.,J\
¢% B
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e 47 0 K115 [2.5/2.8]

B P1421 (B1421)

A centrifugal pump is operating at rated conditions in an open system with all valves fully
open. If the pump discharge valve is throttled to 50%, pump suction pressure will

A.

B.

C.

D.

and pump discharge pressure will

increase; decrease
decrease; increase
increase; increase

decrease; decrease

ANSWER: C.

— FQ%/{/% :‘;—bt’ y — %ﬁ'_l\‘_ﬁ
BoRlRier R4 W

A, Hte s o)
B. i H 4
C. Hi4c ; # 4
D. ;‘);\‘.,J\ : ;‘)';\‘.,J\
§¢%:C

RAFFRRTERE > T RB o B R A0 R &1 50%H

A RNT RS Mg
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Zriy %5 0 K1.15 [2.5/2.8]

B EL 1 P2025 (B2019)

A variable-speed centrifugal pump is operating at rated speed in an open system. If the pump
speed is decreased by 50%, available net positive suction head (NPSH) will and
required NPSH will

A. increase; decrease

B. increase; remain the same

C. decrease; decrease

D. decrease; remain the same

ANSWER: A.

B R AT A Y IR I o do % MR i 'E K50% 0 T % E I SORER
(NPSH)#- ¢ » @ 47 % NPSH#- ¢ o

AVEE: RIIH B

B. ‘e : 57 B
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Bt P2224 (B521)

A motor-driven centrifugal pump is operating in an open system with its discharge valve
throttled to 50%. How will the pump be affected if the discharge valve is fully opened?

A. Total developed head decreases, and motor current decreases.

B. Total developed head increases, and available net positive suction head decreases.

C. The potential for pump cavitation decreases, and pump differential pressure decreases.
D. Available net positive suction head decreases, and pump differential pressure decreases.
ANSWER: D.

- BER R - B AATHEIF, B RETIE0%FE c ERE
Al % ¢ X Tl w AR5 7

A ZD v oREER] o BT IR e

B. Ed v REEH 4 0 7 * E I B REER ] o

C. Rit&7¥ s | » RABRF | -

D. ¥ % &3 REER] » REBRE ] o

#%:D.
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Zriy %5 0 K1.15 [2.5/2.8]

B EL T P2424 (B2420)

A variable speed motor-driven centrifugal pump is operating at 50% speed in an open system.

If the pump speed is increased to 100%, available net positive suction head (NPSH) will
and required NPSH will

A. increase; remain the same

B. increase; increase

C. decrease; remain the same

D. decrease; increase

ANSWER: D.

B LHRE DY R o W kY 609 i E o dok R E 3 71009 ¢

¥ 4 & ok £ (NPSH) #- ¢ » 7% NPSH#-¢ o

AVEE: STEHIL - EE AR

B. H4r ; H 4

C.id”’ ;s %

D. &* ;i‘a’ﬁ
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B P2624 (B2622)

Which one of the following describes a reason for designing centrifugal pumps with suction
nozzles that are larger than their discharge nozzles?

A. Increases total pump head by increasing the velocity head at the suction of the pump.
B. Increases the differential pressure across the pump by decreasing pump head loss.

C. Increases pump available net positive suction head by decreasing head loss at the pump
suction.

D. Increases pump capacity by decreasing turbulence at the suction of the pump.

ANSWER: C.

T;,Jf;;ﬁgj/qy;ﬁg@@fﬁ cEC R T L S R Bl -
A Frd A RaB T ez RCOREE A H e SRR ER -

B. fid " ROREFFAA @ A R LR o

C. #fd B[ &Ritr A kG4 » & H 4T ? L LT K -
D. %‘%’d Bo) RGBT g m A R R o

§%:C.

/
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B P2924 (B2924)

Refer to the drawing of a centrifugal pump operating curve (see figure below).

A centrifugal pump operating in a cooling water system exhibits the operating curve shown
below. Which one of the following points on the curve will be closest to the pump operating
conditions after the pump suction valve is inadvertently closed?

A. PointA

B. PointB

C. PointC

D. PointD

ANSWER: D.

~ MG R B A FRR A SY E B AT B c ARETRA MBS T
] (7 B b 42 15 R i 40 9

A. Az
B. B2k
C. C# POINT A
"4
D. Dz PUMP
HEAD
5% D POINT B
IPOINT D
POINT C
¥
FLOW RATE
CENTRIFUGAL PUMP CURVE
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BEL T P3623 (B3623)

A centrifugal firewater pump is operating to pressurize a fire main. The pump takes suction on
a water reservoir. The reservoir water level and the pump are both at sea level.
Given:

e The pump has a design shutoff head of 100 feet.

» The required net positive suction head (NPSH) for the pump is 15 feet.

» The reservoir water temperature is 60°F.

» Afire hose connected to the fire main is being used to suppress an elevated fire.

At which one of the following elevations (referenced to sea level) will the fire hose spray
nozzle first be unable to provide flow? (Disregard head loss in the fire main and fire hose.)

A. 86 feet
B. 101 feet
C. 116 feet
D

. 135 feet

ANSWER: B.

S YB RGP AR A Bt R R BR P RE R B RIDEAE TG o

DA sl

o MR ZUKIHRBE¥T-RER 5 10001 o

o RAHTH 2 E I BKER A 1R o

e ki KIE 5 60°F -

. ‘}}J'I‘f ’J\"F:‘@#%—i ‘)}J'Ff;"_’k%f I ARPE: - 30 N

FRT AR R AT G R ) PR R R kR 2 (&
BPACKE LR R E 2 R A) o

A. 86
B. 101+
C. 116
D. 135+

B% B
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e 47 0 K115 [2.5/2.8]
B3 P3912 (B3911)

A centrifugal firewater pump is operating to pressurize a fire main. The pump takes suction
from a water reservoir. A fire hose connected to the fire main is being used to suppress an
elevated fire.

Given:

» The pump eye is located 5 feet above the reservoir water level.

* The pump has a design shutoff head of 120 feet.

» The required net positive suction head (NPSH) for the pump is 15 feet.
e The reservoir water temperature is 60°F.

At which one of the following elevations above the pump eye will the fire hose spray nozzle
first be unable to provide flow? (Disregard all sources of system frictional head loss.)

A. 111 feet
B. 116 feet
C. 121 feet
D. 126 feet
ANSWER: B.

- ORGP ARE R PR KB PR R R AR
RE: SLENE ¥R

DA S ol

e RV T EIRB kG FAER o
o MR B UT-RER 120 o

o ReerhrE R oK ER G 15 o

o ki KR 5 60°F -

WRE TP RAFER PR R REORI (LT AR
KA A KR o

A. 111
B. 116+
C. 121w
D. 126+

B% B
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BE: P4313 (B4312)

A centrifugal firewater pump is operating to pressurize a fire main. The pump takes suction
from a vented water storage tank. A fire hose connected to the fire main is being used to
suppress an elevated fire.

Given:

e The pump impeller eye is located 30 feet below the tank water level.

e The pump has a design shutoff head of 120 feet.

» The required net positive suction head (NPSH) for the pump is 15 feet.
e The tank water temperature is 60°F.

At which one of the following elevations above the pump impeller eye will the fire hose spray
nozzle first be unable to provide flow? (Disregard all sources of system frictional head loss.)

A. 106 feet
B. 121 feet
C. 136 feet
D. 151 feet
ANSWER: D.

g

pe
v

N

&

RSP RGP AKE AR PR A F2RBE PRk EdETIFA
kg R g el X

e Fr ol

o ReMEHFE T FANKE kG T 330K
o R 2B TR EE 5 1201 o

o R g ok s (NPSH) % 15% o
ki -KE 3 60°F o

FRARERI AT SO F APPSR R RER SRR T (LT
% ‘i@ﬁg;kgﬁégi % i) o

A. 106%<
B. 121
C. 136

D. 151

™A
bl
O
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BB P624

Which one of the following specifies the proper pump discharge valve position and the basis
for that position when starting a large centrifugal pump?

A. Discharge valve fully open to reduce motor power requirements

B. Discharge valve throttled to reduce motor power requirements

C. Discharge valve fully open to ensure adequate pump net positive suction head
D. Discharge valve throttled to ensure adequate pump net positive suction head

ANSWER: B.

TR F R b X AR RpF 0 RO R g 0 R R ik ?
A v REBIEMATE SRS o

B. div &tk MATE B o

C. v 2M > FEiil § % LR REf -

D. v & in > FE ik § o TS oRE -

% 1B
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B : P1725 (B1722)

A typical single-stage radial-flow centrifugal pump is being returned to service following
maintenance on its ac motor. Which one of the following will occur when the pump is started
if two of the three motor power leads were inadvertently swapped during restoration?

A. The motor breaker will trip on instantaneous overcurrent.

B. The motor will not turn and will emit a humming sound.

C. The motor will rotate in the reverse direction with reduced or no flow rate.

D. The motor will rotate in the normal direction with reduced flow rate.

ANSWER: C.
SR BN e R BN R (h EAYEN A LR B

&

Fi3MY o3 AL BBRFERLY KRR RRFLTIRERR?
A B ZETR B-FIBR T A A B

B. Bmzid » ¢ g Mg
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FE. P25

If the speed of a positive displacement pump is increased, the available net positive suction
head will and the probability of cavitation will

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

D. decrease; increase

ANSWER: D.

dode bR R i aE e > T % E R RER K- e
A H4eo B

B. g i

C. Hi4 ;i

D. "° %%

#x D
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B3 i P226

An increase in positive displacement pump speed will cause the available net positive suction
head for the pump to...

A. decrease due to the increase in fluid flow.
B. decrease due to the increase in fluid discharge pressure.
C. increase due to the increase in fluid discharge pressure.
D. increase due to the increase in fluid flow.

ANSWER: A.

Ao PR RoefgE i Ae 0 SER DT F R D SOREE R
Al TEI FE R A o

B. "M FIZ A e R4 A o

C. Hi4e > F15 R T R 3 4 e

D. #4c » T4 i &5 e o

FRCA
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B3t P1025

The minimum required net positive suction head for a typical positive displacement pump
will increase the most if the pump...

A. motor speed increases from 1,200 rpm to 1,600 rpm.

B. discharge pressure decreases from 100 psig to 50 psig.

C. suction temperature increases from 75°F to 85°F.

D. discharge valve is positioned from 90% open to fully open.

ANSWER: A.

LA PFERGIT AR MERER DB AT E LR KRR T G 7
A. 5 iE 4 # 75$.1,200 rpm 3§ 2 1,600 rpm -

B. & &4 % 100 psig & I 50 psig °

O

i f R E_T5°F # 3 85°F -
D. v M/E 90%FRAI 2/ -

FRCA
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B3 i P1425 (B1125)

Which one of the following describes the proper location for a relief valve that will be used to
prevent exceeding the design pressure of a positive displacement pump and associated piping?

A. On the pump suction piping upstream of the suction isolation valve.

B. On the pump suction piping downstream of the suction isolation valve.

C. On the pump discharge piping upstream of the discharge isolation valve.

D. On the pump discharge piping downstream of the discharge isolation valve.
ANSWER: C.

BHY I RALAM P RANRFRY LHRREE 2k T Al et
FE 7

Al BRET FE L EANET IRHR ) o
B. ARiEr FR b o FONET IRER T o
C. kv gRY > B3I v IR3ER it 25 o
D. A&k v gEt » 3O C IRER DT o
gx:C
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fei 4 0 K122 [2.3/2.5]
B3 P326 (B323)

A positive displacement pump (PDP) is operating in an open system. PDP parameters are as
follows:

PDP speed =1,000 rpm
PDP discharge pressure = 2,000 psig
PDP suction pressure =50 psig
PDP flow rate =150 gpm
Which one of the following changes will cause PDP flow rate to exceed 200 gpm?
A. Asecond identical discharge path is opened.
B. PDP speed is increased to 1,500 rpm.
C. PDP suction pressure is increased to 120 psig.

D. Downstream system pressure is decreased to 1,000 psig.

ANSWER: B.

- T #F R (PDP)* - Bz i ad iEH o Ap M FHchoT 1T
PDP# :# =1,000 rpm
PDP: v & 4 =2,000 psig
PDP:g r & # =50 psig
PDP/x & =150 gpm
T 71| i 3 ¢ % 93 R PDP; £ 42 #5200 gpm ?
A Bk iEAp R T R
B. PDP:# & 3 4c % 1,500 rpm -
C. PDP:i v /& 4 3 4: 1 120 psig

D. =%k 5K 4 %% 1% 1 1,000 psig °

. B.

o
bl

118



#p @ 191004
fean 47 1 K1.22 [2.3/2.5]
B3 P826 (B1123)

If the fully-open discharge valve of a reciprocating positive displacement pump is throttled
closed approximately 10%, pump flow rate will and pump head will

(Assume "ideal" pump response.)

A. decrease; increase

B. remain constant; increase

C. decrease; remain constant

D. remain constant; remain constant

ANSWER: B.

AR v

F - 4R 8¢ 2 & & (reciprocating positive displacement pump)z. 2 ¢ R & Sk BB
10% > Rl & v & H#-¢ @ RoKER M€ (B i Tme | RFR-e)

A ROl H 4
B. M7 % K 4
C. B/l s aixr %
D. ‘a3F% %, a¥F72 %

&% B
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fean 47 1 K1.22 [2.3/2.5]
Bt P925

A variable-speed positive displacement pump is operating at 100 rpm with a flow rate of 60
gpm in an open system. To decrease pump flow rate to 30 gpm, pump speed must be
decreased to approximately...

A. 25rpm.

B. 35rpm.

C. 50 rpm.

D. 71rpm.

ANSWER: C.

BT EE R 100 rpm g B oo AEE T kAP FH > L E L 60 gpm e iR R B
2 30gpm > Rk ur EE T L

A. 25rpm

B. 35rpm

C. 50 rpm

D. 71 rpm

gx:C
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B3 P1026

Which one of the following conditions will result in the greatest increase in volumetric flow
rate through a positive displacement pump?

A. Doubling the pump speed

B. Doubling pump net positive suction head

C. Reducing downstream system pressure by one-half

D. Positioning the discharge valve from half open to full open

ANSWER: A.

T fE R R R 2R R PR (volumetric flow)3 gE B < ?
A R g o

B. & cfE I sk oREF4e 2 o
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e 5 0 K1.22 [2.3/2.5]

BE. .  P1126

Which one of the following describes single-speed pump operating characteristics?
A. Centrifugal pumps deliver a variety of flow rates at a constant head.

B. Centrifugal pumps deliver a constant head over a variety of flow rates.

C. Positive displacement pumps deliver a variety of flow rates at a constant head.

D. Positive displacement pumps deliver a constant flow rate over a variety of heads.

ANSWER: D.

T it B R ERES 0

A SRS R F TR e BEF R AURE o
B. o &A% 2 pind » @i F K o
C. PH#ERWHIT KRG BE2FIRE o
D. T # ¥ & a7 -kt > BE- T 0E o

g% :D.
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i 3 ¢ K1.22 [2.3/2.5]
B 5.1 P1526 (B1525)

A positive displacement pump (PDP) is operating in an open system. PDP parameters are as
follows:

PDP speed =480 rpm
PDP discharge pressure = 1,000 psig
PDP suction pressure = 10 psig
PDP flow rate =60 gpm
Which one of the following changes will cause PDP flow rate to exceed 100 gpm?
A. PDP speed is increased to 900 rpm.
B. Asecond identical discharge path is opened.
C. PDP suction pressure is increased to 40 psig.

D. Downstream system pressure is decreased to 500 psig.

ANSWER: A.

- I8 R(PDP)* B kv F i o PDP % ficde ™ #7577
PDP# % =480 rpm
PDP: v & 4 =1,000 psig
PDP:&r & # =10 psig
PDP/x & =60 gpm
T 71| i 3 ¢ % 93 R PDP; £ 42 #6100 gpm ?
A. PDP3## & 3 4r 3 900 rpm o
B. Bk - if4ple cd) v g4 o
C. PDPig v & 4 3 4c % 40 psig °

D. = % % 5B 4 % 14 3 500 psig

FRCA
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e 5 0 K1.22 [2.3/2.5]

B 5.t P1726 (B1919)

An ideal (no slip) reciprocating positive displacement pump is operating to provide makeup
water to a reactor coolant system that is being maintained at 2,200 psig. The discharge valve
of the pump was found to be throttled to 80% open.

If the valve is subsequently fully opened, pump flow rate will and pump head
will

A. increase; decrease

B. remain constant; decrease

C. increase; remain constant

D. remain constant; remain constant
ANSWER: B.

- WR(EFA)Z AR TR R 0 F R 2,200 psig F g4 Arok k Bdk BAT S
ko RN T RE W ERTIB0%E R o

FUME KW ARG LA R KT :
A. i“éﬁ'%t -

B. atx 2 % B
C. i‘@ﬁ‘t MG = A
D. a7 % 2aF 72 %

#%:B.
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B3 P2126 (B1824)

A variable-speed positive displacement pump is operating at 100 rpm with a flow rate of 60
gpm in an open system. To decrease pump flow rate to 25 gpm, pump speed must be
decreased to approximately...

A. 17 rpm.

B. 33 rpm.

C. 42 rpm.

D. 64 rpm.

ANSWER: C.

S REIRR R BN
/J~

d o
1259pm > B R sE IRl DS

A9 :# 100 rpm v R B 60 gpmT iEHE o L7 MR
A. 17rpm
B. 33 rpm
C. 42rpm
D. 64 rpm

gx:C
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B3 P2526 (B2525)

Which one of the following conditions will result in the greatest increase in volumetric flow
rate in a water system with one positive displacement pump operating at 400 rpm and a
discharge pressure of 100 psig?

A. Increasing pump speed to 700 rpm

B. Decreasing pump discharge pressure to 40 psig

C. Starting a second identical positive displacement pump in series with the first

D. Starting a second identical positive displacement pump in parallel with the first
ANSWER: D.

- g i# 400 rpmer O v R 4 100 psigiE g ent B E K20k kAL o T oA Ak R
R A A on £ (volumetric flow) 3 4v B+ 2

A. 34 Rggsg 3700 rpm o

B. " & /&4 3400psig -

C. Axfrdt 5 - R # W2 Ap ke 9% =

ek

TEER
D. &2%8 % - RIMWZ s - T F R o

(g

g% :D.
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e 5 0 K1.22 [2.3/2.5]

FEL T P2626 (B2624)

A section of reactor coolant piping is being hydrostatically tested to 2,900 psig using a
positive displacement pump. The operating characteristics of the positive displacement pump
are shown below, identifying ideal, expected, and actual pump performance.

Which one of the following could cause the observed difference between the expected and the
actual pump performance?

A. Pump internal leakage is greater than expected.
B. Reactor coolant piping boundary valve leakage is greater than expected.

C. Available NPSH has decreased more than expected, but remains slightly above required
NPSH.

D. Arrelief valve on the pump discharge piping has opened prior to its setpoint of 2,900 psig.
ANSWER: A.

F R B Arkd Reh- B 3@ % 0 g RE (7 RR 3% 12,900 psige T BIAE T 0 L
BRI R B F BER S .

N

,

THRE BRSSP ERRRELAL LR ARE]Y

A RN IR EAZEIE o

B. FIEZAIrkg ERRBBAZERD o

C. 7 * NPSH& » AziB g8 » (9 e+ »+ 97 % NPSH o

D. div g el > 2452900 psigeg T2 m { B fx o

H%%:A.
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B3 P2726 (B2724)

Which one of the following conditions will result in the greatest increase in volumetric flow
rate from a positive displacement pump operating at 300 rpm and a discharge pressure of 100

psig?

A.

Increasing pump speed to 700 rpm

B. Decreasing pump discharge pressure to 40 psig

C. Starting a second identical positive displacement pump in series with the first
D. Starting a second identical positive displacement pump in parallel with the first
ANSWER: A.

- 4% 300 rpm ~ At v R4 100 pSigiE ol B R 0 T AP AK€ EREAHE
fg drg = ?

A. Hi4c &g 1700 rpm o

B. B & & &4 340psig -

C.AhBy- RpPH2ZApP s - P RER -

D. d&e# 22 % - RIEW2 s - L E X o

EF A
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e 5 0 K1.22 [2.3/2.5]

BEL T P2926 (B2925)

An ideal (no slip) reciprocating positive displacement pump is operating in an open system to
provide makeup water to a coolant system that is being maintained at 800 psig. The discharge
valve of the pump is full open.

If the pump discharge valve is subsequently throttled to 80% open, pump flow rate will
and pump head will

A. decrease; increase

B. decrease; remain constant

C. remain constant; increase

D. remain constant; remain constant

ANSWER: C.

S A LI ()N D R R B A XK 2 G 2800 psigerid &
ks R AT R AE o

FURE RS TIB0%FER - PIRTERE_ oA ROKEFRE o

ARl B 4

B. ] ; a7

C. ‘afF 72 % | 4

D. ‘7 % a7 %

BEiC
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B30 P3024 (B3025)

A pump is needed to supply fuel oil from a day tank to a diesel fuel injection system. The
pump must maintain a nearly constant flow rate with a minimum of discharge pressure
fluctuations as system pressure varies between 200 psig and 1,900 psig.

Which one of the following types of pumps would typically be used in this application?

A. Axial flow centrifugal

B. Radial flow centrifugal

C. Rotary positive displacement

D. Reciprocating positive displacement

ANSWER: C.

- RS PR o B REREL T OB VR Sk B gt R JF Bk LR 4 32200 psig
221900 psighFF g it pr > >r e RS RS )T o BIFITWDFIIEE o

TR R o W A TR iR 7

A, Fhe e & oo

B. i o & oo

C. g r#ELx -
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B E. 1 P3525 (B1680)

A positive displacement pump is pumping to a system operating at 100 psig. Assume a
constant pump speed, zero pump slip, and a pump backpressure that remains within normal
pump operating limits.

If system pressure increases to 200 psig, the pump head will and pump flow rate
will

A. increase; remain the same

B. increase; decrease

C. remain the same; remain the same

D. remain the same; decrease

ANSWER: A.

- FEERIPERWI 4100 psigT EH N kA BRRBERT ARFH 0 P
AARBF LD ¥ REELHIP o

G R A FH 1200 psig o RIRCREEHR-E oA R ERE o
A H4es g

B. #i4c 5 )

C. afFE» 8 a7

D. 2452 %5 |

bl

Fx A
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#p 0 191004
fein & 0 K1.23 [2.8/2.9]
BE.: P526

When starting a positive displacement pump, why must the pump discharge valve be fully
open?

A. Prevents pump cavitation.

B. Reduces motor starting current.

C. Minimizes the potential for water hammer.

D. Ensures integrity of the pump and system piping.

ANSWER: D.

et P PR R AHAHE N CREIRE?
A BRIt b .

B. " M5 Efh RN o

O
¥
5
na
o
Iy
3\
¥l
-
AR
fon
i
A
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Fp : 191004
feq 4 1 K1.24 [3.0/3.1]
B3t P626 (B2425)

What is the purpose of the safety/relief valve located between the pump outlet and the
discharge isolation valve of most positive displacement pumps?

A. Protect the pump and suction piping from overpressure if the discharge valve is open
during system startup.

B. Protect the pump and suction piping from overpressure if the suction valve is closed
during pump operation.

C. Protect the pump and discharge piping from overpressure if the discharge valve is closed
during pump operation.

D. Protect the pump and discharge piping from overpressure due to thermal expansion of
pump contents when the pump is shutdown with its suction valve closed.

ANSWER: C.

XM T HEERD MR ENCERER P22 2PBRR B P i@ ?
A v REBRATFFREL FEXZEC TR RER o

B. i v RARTHFHEF > TR 2 ET TR LR

C. v RAREHEMHEF » BERZ Ir FETRER -
D. Rigfsritr RMPR » FHAMZ v 4R 2RFZEPNFFFLEWE &
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#£p 1 191004
feac 47 0 K1.24 [3.0/3.1]
Bt P1722 (B1724)

A positive displacement pump should be started with its suction valve and its
discharge valve

A. fully open; throttled
B. fully open; fully open
C. throttled; throttled

D. throttled; fully open

ANSWER: B.

TEEREZEET R N PR T Az o
A 2B aR

B. xR xW
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Fp : 191004
fea 4 K1.24 [3.0/3.1]
B3t P1923 (B525)

A positive displacement pump should be started with its suction valve and its
discharge valve

A. open; open
B. open; closed
C. closed; open

D. closed; closed

ANSWER: A.

LTHERBZEECR_ o R T A o
A B ET; Bk

B. Bixc: MF

C. MF 5 Bk

D. MBF . P

Ex A
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RILE/EE%E : 191004/1 (2016%71)
FIREME © K1.04 [3.3/3.4]
3% : P6910 (B6910)

The discharge valve for a radial-flow centrifugal cooling water pump is closed in
preparation for starting the pump.
After the pump is started, the following stable pump pressures are observed:
Pump discharge pressure = 30 psig
Pump suction pressure = 10 psig
With the discharge valve still closed, if the pump speed is doubled, what will be the
new pump discharge pressure?
A. 80 psig
B. 90 psig
C. 120 psig
D. 130 psig
ANSWER: B.

TEAERREN SR EE LR AT » SoRi RV CIRERER - EZ R EN % - B
TEHVRBET AR
S S) = 30 psig
FHECIER ) =10 psig
H R RORFFRAEAINGE - & IR EIRIE T — & > RIZRH IR 75k
A.80 psig
B.90 psig
C.120 psig
D.130 psig

v

K .
“=F B
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ﬂﬁlﬁélmmMﬂmm%ﬁ)
HIREHE © K1.06 [3.2/3.3]
FF9% © P5211 (B5210)

Consider a centrifugal pump that is taking suction from the bottom of an open water

storage tank. (See figure below.)

Given:

® The tank contains 60°F water.

® The eye of the pump impeller is located 50 feet above the bottom of the tank.

® The pump requires a minimum net positive suction head of 4 feet.

Which one of the following describes the effect on pump operation if tank water level

is allowed to continuously decrease?

A. The pump will operate normally until tank water level decreases below
approximately 20 feet, at which time the pump will cavitate.

B. The pump will operate normally until tank water level decreases below
approximately 16 feet, at which time the pump will cavitate.

C. The pump will operate normally until the pump suction becomes uncovered, at
which time the pump will cavitate.

D. The pump will operate normally until the pump suction becomes uncovered, at
which time the pump will become air bound.

ANSWER: A.

ZE G ORI BB KAEEETEUK G T E) -

A

o /Ki#/K3f 60°F

o R IR = A /KRB S EE 50 feet

%K IR AT fe/ N IE R 7K TH Fy 4 feet

SR /KFE 7KL SOEF A NIF - T Yol 2 Ry /K IR R 5 2 9
ATKIEG IR s HE]E /K KALFE 247 20 feet » /KIEFAtA IR FLERIR SR -

BKZE R IE T 2 » HEE /KK 24 16 feet » /KIEFALAHIR FLERIR S -
COKZRARF IR il » HEE /KRR /KRR KEL » /KRR IR FLEIR SR -

DKIEHRAIE T e > B F)E /K AR /KRR KES - /KIEEFIA IR RIS -

EE A
PUMP
50
FEET
WATER
JL STORAGE
g B TANK
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Rl E/EE%E : 191004/3 (2016%71)
KIREME © K1.06 [3.2/3.3]
3% : P5511 (B5510)

Refer to the drawing of a steam condenser, hotwell, and condensate pump (see figure
below).

Given the following:

® The eye of the pump impeller is located 6.0 feet below the bottom of the hotwell.
® The pump requires 10.0 feet of net positive suction head (NPSH).

® Condenser pressure is 1.2 psia.

® Hotwell water temperature is 90°F.

® Pump suction head losses are zero.

What is the minimum hotwell water level necessary to provide the required NPSH?
A. 1.2 feet

B. 2.8 feet

C. 4.0 feet

D. 5.2 feet

ANSWER: B.

28 NEFR Y TSRS - BUE - RSB -
[SYSI

0 2 E/K IR EamlR R EFHEE S 6 feet

® 2 E/KIR TR 2 7 IER /K EHE By 10 feet

o % htesBR )]y 1.2 psia

o E K Fy 90°F

o 2 ht/KIR 2 W KEATER By O

HBSHHIRE N B RIRS/) - A BB S 5 KRR AH NPSH 2
A. 1.2 feet

B. 2.8 feet

C. 4.0 feet
D. 5.2 feet

Vo

l:l/\: B

v
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FHE/ESE - 19100474 (2016 73E)
KIREME © K1.06 [3.2/3.3]
FF3% © P5611 (B5610)

A centrifugal pump is taking suction on a water storage tank and delivering the
makeup water to a cooling water system. The pump will have the lowest net positive
suction head requirement if the pump is operated at a relatively speed
with a discharge flow control valve.

A. high; fully open

B. high; throttled

C. low; fully open

D. low; throttled

ANSWER: D.

— G O AR —EEKEEUK > #7K4G S AIK S SR » Ei%/KEE—(E LR

_ mymEBREE > HOKIEH R EIEEIREE_ IRER S IKEMEZ
S IER K BE A ©

A 2F

B.& 5 HiIR

CA& : 25

DAK 5 8%

K .
E#xE: D

140



FLE /SR © 191004/5 (201635 1%)
KIREME © K1.06 [3.2/3.3]
3% : P5810 (B5810)

Refer to the drawing below of a centrifugal pump taking suction from the bottom of
an open storage tank containing water at 75°F. Pump and water level elevations are
indicated in the figure. Assume standard atmospheric pressure.

Assuming that pump suction head loss is negligible, what is the approximate value of
net positive suction head available to the pump.

A. 5 feet

B. 10 feet

C. 17 feet

D. 23 feet

ANSWER: D.

SE— G O IRIE— BRI B KRER RS /K > ZKREZK0R 75°F B (R N E) -
TKERZA4E SRR B KRS KA TR B L o e — KRR T - AT K
PHARR A 2N - SE R SR AY ] S IE R K BEE K& Byl 2

A. 5 feet

B. 10 feet

C. 17 feet

D. 23 feet

v

PUMP
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5 WATER
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STORAGE
¥y ¥ Ay | TANK
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FLE /SR - 191004/6 (201635 1%)
KIREME © K1.06 [3.2/3.3]
5% © P5910 (B5911)

Refer to the drawing of a steam condenser, hotwell, and condensate pump (see figure
below).

Given the following initial conditions:

Condenser pressure is 1.2 psia.

Condensate temperature is 96°F.

Hotwell level is 10 feet above the condensate pump suction.

Which one of the following will provide the greatest increase in NPSH available to
the condensate pump? (Assume that condenser pressure does not change.)

A. Hotwell level decreases by 6 inches.

B. Hotwell level increases by 6 inches.

C. Condensate temperature decreases by 6°F.

D. Condensate temperature increases by 6°F.

ANSWER: B.

SENE PR Z RS e ~ B - RSBUKE -

[SYSIRN IR} NS

o 2htesER )] ks 1.2 psia

o S BRI By 96°F

o B/ firEE 4 e K ZE Y HL /K BE S 10 feet

ofiE 2 bt as R SIS » NHIa[E PRt /25t /KIE 2 o] /3 IER ZKBE(NPSH)
K & ?

A B H KA 6- inch

B.2 /K fir_FF 6- inch

C.2R/KRIFE(R 6°F

D.45/KR BT 6°F

v
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HOTWELL ( 5

CONDENSATE
PUMP
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RILE/EE%E : 191004/7 (2016%11)
KIREME © K1.06 [3.2/3.3]
FF3% © P6211 (B6211)

A centrifugal pump is taking suction on a water storage tank and discharging through
a flow control valve. The pump will have the highest net positive suction head
requirement if the pump is operated at a speed with a

discharge flow control valve.

A. high; fully open

B. high; throttled

C. low; fully open

D. low; throttled

ANSWER: A.

— G ORI —EKIERUK » AR — R EIEHR - &% B —E L
_ myEEEE > HERHIURERSIEET_ REER > IR ZFIE

7K IR B e

A 2F

B.= 5 HiIR

CAL ; 25

DAK 5 &%

EEA
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RILE/EE%E : 191004/8 (2016%11¥)
KIREME © K1.06 [3.2/3.3]
5% : P6410 (B6410)

An operating centrifugal pump has a net positive suction head (NPSH) requirement of
150 feet. Water at 300°F is entering the pump. Which one of the following is the
lowest listed pump inlet pressure that will provide adequate NPSH for the pump?

A. 60 psia

B. 83 psia

C. 108 psia

D. 127 psia

ANSWER: D.

— G HEE PR LI - HPATER SRR KEA(NPSH) & 150 feet » #E A 3R 20K
s Ay 300°F » TRAI[EZREFR IR R Sy NPSH 2 i (RIR#ECTER ) 2

A. 60 psia

B. 83 psia

C. 108 psia

D. 127 psia

%/\ : D

v
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HIREHE © K1.06 [3.2/3.3]
FE9E © P6510 (B6510)

Refer to the drawing of a steam condenser, hotwell, and condensate pump (see figure
below).

Given the following:

® The eye of the pump impeller is located 6.0 feet below the bottom of the hotwell.
® Hotwell water level is 6.0 feet.

® Hotwell water temperature is 90°F.

® Condenser pressure is 1.3 psia.

® Fluid velocity and friction head losses are zero.

What is the net positive suction head available to the condensate pump?

A. 6.0 feet

B. 7.4 feet

C. 12.0 feet

D. 13.4 feet

ANSWER: D.

SENE PR 28R4 ees ~ B~ RAEOKE -
LA
o 2L/ IR R A ZH IR T 6 feet
o ZIF /KA By 6 feet
o 2 H /KR By 90°F
o 2 htes B 1] Ky 1.3 psia
O/JIL%HZ/}IL@@WT,Q7K§E?§%% 0
14 e /K28 2 v F 3 I /K B Ay e 2
A. 6.0 feet
B. 7.4 feet

C. 12.0 feet
D. 13.4 feet

e
AL
= =~

Jrﬁ}
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FHE/RES% - 191004710 (2016 73)
KIRESE © K1.06 [3.2/3.3]
Fe5% © P6810 (B6811)

The current conditions for a centrifugal water pump are as follows:
Pump suction pressure = 140 psia
Pump suction temperature = 300°F
The pump requires a net positive suction head (NPSH) of 150 feet for pumping water
at 300°F. Which one of the following is the lowest listed pump suction pressure that
will provide the required NPSH for the current pump suction temperature?
A. 132 psia
B. 128 psia
C. 73 psia
D. 67 psia
ANSWER: B.

— e 0 IR BRIV EEF AT
ZRIMECIERT] = 140 psia
RHECI/KOR = 300°F
H#ECI/KOR B00°F B » %R FTAR 2B IEUL/KEE(NPSH) 5 150 feet « L) H AR i1
SBIE » T R AR KRR NPSH 2 IR (SR LR 2
A.132 psia
B.128 psia
C.73 psia
D.67 psia

Vo

l:l/\: B
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FFE /285E © 191004/11 (20163714)
KIRESE © K1.06 [3.2/3.3]
FF3% - P6911 (B6911)

A centrifugal pump is taking suction from an open water storage tank. The pump is

located at the base of the tank, takes a suction from the bottom of the tank, and

discharges to a pressurized system.

Given:

® The tank is filled to a level of 26 feet with 60°F water.

® The pump is currently operating at 50 gpm.

® The pump requires 30 feet of net positive suction head.

Which one of the following describes the current pump status, and how the pump

flow rate will be affected as the level in the storage tank decreases?

A. The pump is currently cavitating; pump flow rate will decrease continuously as
tank level decreases.

B. The pump is currently cavitating; pump flow rate will remain about the same until
the tank empties.

C. The pump is currently not cavitating; pump flow rate will gradually decrease with
tank level and then rapidly decrease when cavitation begins at a lower tank level.

D. The pump is currently not cavitating; pump flow rate will gradually decrease with
tank level and then rapidly decrease as the pump becomes air bound when the tank
empties.

ANSWER: D.

— G ORI BRI KR UK » 2285 /KIE R - ZRIE/KRERY AR Y

K EA—ENIERHY 2S48 ©

AT -

o /Kfli7K iz L 22 26 feet » 7/KJE 60°F

o /KIR T I 1 HOf &% 50 gpm

o 5% /KIE AT s 4 IE R 7KHE £y 30 feet

THIMer B FeiZ 28 H RiTHUARES » DU GE/KREKAL NI KEERERIFE ?

AZEHATHIRFLERIR SR  E/KFEKAL T - RRERBFHERFER -

B.ZE HATH FRFLEMR S » /K KAEZAT - R R R ER -

CEHANIAREIRFLENIRS R ERGREZ/KRE/KAL T2 - H
TKIE 7KL 2 28 R F LB G0 - R ER B -

DR HAn A EIRFLENR SR 5 R ER e /KR /KAL MR ZMER - H
KB /K HEEZ > ZREA RN » BRERSEIFK -

Bk

Bk

v
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RFE /285E © 191004/12 (20163714)
KIRESE © K1.06 [3.2/3.3]
FF3% © P7110 (B7112)

Refer to the drawing of a centrifugal pump taking suction from a reservoir.

The pump is located on shore, with the eye of the pump 4 feet higher than the
reservoir water level. The pump’s suction line extends 4 feet below the surface of the
reservoir. Which one of the following modifications would increase the pump’s
available net positive suction head? (Assume the reservoir is at a uniform temperature
and ignore any changes in suction line head loss due to friction.)

A. Raise the pump and suction line by 2 feet.

B. Lower the pump and suction line by 2 feet.

C. Lengthen the suction line to take a suction from 2 feet deeper.

D. Shorten the suction line to take a suction from 2 feet shalwer.

ANSWER: B.

S —GEE ORI —EFEATTUKR T E) - 2 RZEEEKEE - iR
EEAR I S Y 4 feet

R 2 HEMTEREHUKEATAE T 4 feet o (REEEIOM/CREITENT » HE PR EEE
i IR K BETE K S8 b & m] 7R - 35 R NI 8 vl Fe 28 2 v A Ik
7KGH ?

AZE LB EITR 5 2 feet

B.2E K1 FEIT[F(K 2 feet

CIEREERS » [ HU/KELRE H Rl 2 feet

D. 4850 B RS > [FEpr BUKERLEE H AT 2 feet

g .
EFE: B

RESERVOIR
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I H/REYE © 191004/13 (20163731E)
HIREHE © K1.06 [3.2/3.3]
FE5% @ P7624 (B7624)

Refer to the drawing of a centrifugal pump taking suction from a reservoir (see figure
below).

The pump is located on shore, with the eye of the pump 4 feet higher than the
reservoir water level. The pump’s suction line extends 4 feet below the surface of the
reservoir. Which one of the following modifications would_decrease the pump’s
available net positive suction head? (Assume the reservoir is at a uniform temperature
and ignore any changes in suction line head loss due to friction.)

A. Raise the pump and suction line by 2 feet.

B. Lower the pump and suction line by 2 feet.

C. Lengthen the suction line to take a suction from 2 feet deeper.

D. Shorten the suction line to take a suction from 2 feet shallower.

ANSWER: A.

SE G ORI EFEAOTHKCR T E) - REZER/KNEE - iR
P = Y 4 feet o

R 2 HEERRHUKEAEME T 4 feet o 1E/%;§{u%7j</ﬁ7,7j< HEtgany - HE SRS
Pt AR KRR S L& v 220K » 5B R NI & T8 n] [ (K2R 2 o] FH 7 IRk
7KEH ?

AZE SETE SITR 5 2 feet

B.ZE FOE 1 BRI K 2 feet

CIERHETERS » [ HUKEE H Az 2 feet

D 455 A SRS (I8 HU/KELEL H AT 2 feet

e
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T} E/RESE © 191004/14 (20163714)
KIRESE © K1.06 [3.2/3.3]
3% : P7643 (B7643)

Refer to the drawing of a centrifugal pump with a water storage tank for its suction

source. The storage tank is open to the atmosphere and contains 20 feet of water at

60°F. The pump is currently stopped.

If the temperature of the water in the storage tank and pump suction piping increases

to 80°F, with the accompanying water expansion, the suction head for the pump will
; and the available net positive suction head for the pump will

A. increase; increase

B. increase; decrease

C. remain the same; increase
D. remain the same; decrease
ANSWER: B.

S — GO — RN K UK (R R E) - E/K7Kf 20feet 7GR
60°F - 5% EI Al B 12 R -

18585 /K M R B RS IR/ 25 B0°F - /KABBRRILRVAR - 3% R0
KEW_ c AR ORFEROKE -

ATFHE

BAE ¢ I

CRE : F

DA ;[

oS .
l/_}:l\/\ ° B

v
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T} E/FESE © 191004/15 (20163714)
KIREME © K1.07 [2.9/2.9]
FF3% © P3822 (B3820)

An AC motor-driven centrifugal water pump was just started. During the start, motor

current remained peaked for 2 seconds, and then decreased and stabilized at about

one-fifth the standard running current. Normally, the starting current peak lasts about

4 seconds.

Which one of the following could have caused the abnormal start indications above?

A. The pump shaft was initially seized and the motor breaker opened.

B. The pump was initially rotating slowly in the reverse direction.

C. The pump was initially air bound, and then primed itself after 2 seconds of
operation.

D. The coupling between the motor and pump shafts was left disconnected after
maintenance.

ANSWER: D.

BB — B SR S R SR BN A L IR Y S EE RIS R (H 2R - ZMRIE(R -
e EEER A2 ° IEFAR T > BENERRIER A I EHLIAFD
4

YA TR R AR R AR IR @R S A A RN ?

AZRHIBIRE > FSEERVERES S5 PR

B.2R —Fata&R e S A i)

CR—PlteAABIRE - EE2P & 5 BPER (Prime)

D.4EfE1% - BB/ SRR &

Vo

l:l/\: D
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I H/REYE © 191004/16 (2016:373E)
HIREHE © K1.07 [2.9/2.9]
FF9E : P4811 (B4811)

A radial-flow centrifugal cooling water pump is driven by an AC induction motor.
The pump can supply cooling water to several heat loads, all of which are in parallel
alignment. The following pump conditions initially exist:
Pump motor current = 100 amps
Pump flow rate = 400 gpm
Pump suction temperature = 70°F
Four hours later, the motor is drawing 95 amps. Which one of the following could be
responsible for the observed decrease in motor amps?
A. The temperature of the cooling water being pumped decreased to 60°F with no
change in pump flow rate.
B. The temperature of the cooling water being pumped increased to 80°F with no
change in pump flow rate.
C. Cooling water flow was established to an additional heat load with no change in
the temperature of the cooling water being pumped.
D. Cooling water flow was isolated from an out-of-service heat load with no change
in the temperature of the cooling water being pumped.
ANSWER: D.

B HE O R — A B S 2 5RE) o 32 IR Fe it/ 2 all /K 4 Bt M iR Ay 2
%ﬁ% RO

KIS R = 100 amps

KEEmESS =400 gpm

KIRHELCRE = 70°F
4/NRFPATE - R 2 95 amps o NI R B R EER MEIIIREA ?
A/7BU7J<7J</ %2 60°F » [HIE M ER A&

RAZKACRTT 2 80°F » (HRAIERNE
C /7ﬁﬂ7J<7J<umK o [HARYHY —HEEE - R AE }%§H7J<

D.2AIKACRAEE » (H RSN H R —4H B d e 1L EE a7k haEE

g
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= >

D
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I H/REYE © 191004/17 (2016:3731E)
HIREHE © K1.07 [2.9/2.9]
FE9k © P6310 (B6311)

A radial-flow centrifugal cooling water pump is driven by an AC induction motor.
The pump can supply cooling water to several heat loads, all of which are in parallel
alignment. The following pump conditions initially exist:
Pump motor current = 100 amps
Pump flow rate = 400 gpm
Pump suction temperature = 70°F
Four hours later, the motor is drawing 105 amps. Which one of the following could be
responsible for the observed increase in motor current?
A. The temperature of the cooling water being pumped decreased to 60°F with no
change in pump flow rate.
B. The temperature of the cooling water being pumped increased to 80°F with no
change in pump flow rate.
C. Cooling water flow was established to an additional heat load with no change in
the temperature of the cooling water being pumped.
D. Cooling water flow was isolated from an out-of-service heat load with no change
in the temperature of the cooling water being pumped.
ANSWER: C.

B HE O R — A B S 2 5RE) o 32 IR Fe it/ 2 all /K 4 Bt M iR Ay 2
E\%@ RO

R = 100 amps

FOMEA =400 gpm

FHELDRIE =70°F
PO/ NFFLATS » RS ZEEE R T 22 105 amps © Al B 2R 2N 28R BTV 2
A/7BU7J<7J</ f 2 60°F » ([HI M ERAEE

RAZKACRTT 2 80°F » (HRAIERNE
C RAIZKICRAE » (H S0 —4H B ez R fLIE }%§H7J<

D.2AIKACRAEE » (H RSN H R —4H B d e 1L EE a7k haEE

g
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C
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FFE /285E © 191004/18 (20163%714)
KIREME © K1.07 [2.9/2.9]
FF3% © P7512 (B1026)

A motor-driven centrifugal pump exhibited indications of pump failure while being
started. Which one of the following pairs of observations indicate that the pump
failure is a sheared impeller shaft?

A. Excessive duration of high starting current and motor breaker trips.

B. Excessive duration of high starting current and no change in system flow rate.
C. Lower than normal running current and motor breaker trips.

D. Lower than normal running current and no change in system flow rate.
ANSWER: D.

— & B ERE < B O AT BB LR SRR AR 5 o A el m] DUHIET AR
P T A Ry 2R S 3 2

A EEE BRI ERF AR - B As I B

B. =il E M EN AR - AU ERAE

CRHZEEEERILIEEER - BEER s
D.fGEEEERILEHEK > RURERASE

S

l:l/\: D
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RFE /285E © 191004/19 (20163714)
KIREME © K112 [2.5/2.7]
FF3% © P5111 (B5111)

A flow-limiting venturi in the discharge piping of a centrifugal pump decreases the
potential for the pump to experience...

A. runout

B. reverse flow

C. shutoff head

D. water hammer

ANSWER: A.

ZEATHE LR N TVERS EAIRIA SR E Al Raz A BRAVATAE
P -

A7 (Runout)

B

C.RHEh/Kes

D.7K g

K .
EEDA
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I H/REYE © 191004/20 (2016:3773E)
HMIBEME © K1.14 [2.4/2.5]
Fe5g © P6711 (B6712)

A centrifugal pump is located adjacent to the bottom of an open water storage tank.
The pump is taking suction from a river and discharging to the bottom of the tank.
Initially the tank was empty and the pump was operating at point B on the drawing
below.

When tank water level reaches 30 feet, the new pump operating point will be located
on curve closer to point . (Assume that no other changes
occur in the system.)

A.1;D
B.2; A
C.1,E
D.2;C
ANSWER

— BB LA — PR KRR - ZRERHK > 37K AK
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Bt e R A HAMAYERL > E7KRE/KALZEE)] 30 feet B - ZRAVHTEERTL(E T
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D.2:C
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FHE/RESE - 191004/21 (2016 i)
KIREME © K1.14 [2.4/2.5]
Fesg © P7212 (B7210)

A centrifugal pump is used to provide makeup water to a storage tank that is 30 feet
high. The pump is located at the base of the tank. The pump can be aligned to fill the
tank via a top connection or a bottom connection using piping of equal lengths and
diameters. The tank is currently half full.

With the pump in operation, the pump will have the highest discharge pressure if the

pump is aligned to fill the tank via the connection; and the tank will

become full in the least amount of time if the pump is aligned to fill the tank via the
connection.

A. top; top

B. top; bottom
C. bottom; top
D. bottom; bottom
ANSWER: B.

(i — G B O R /K A — B 30 feet YREE/KIE » 3% TR ZEHEE E/KIGIECHE - #
FKHEAGKIEA IR T ¢ K L7 R A\ Sk TR A - Rt
/A U R E S R EER S AR - 3% /KR H i = 4Tk -
KRB E T > 7 KR K T AR OB s e
KB IR 5 ZUREE B A R ] A R /KA

A LETTHEA  ETTH#EA

B.EJTHEA S NHHEA

CRNH#EA T ETTH#EA

DN TH#EA T FIT#EA

Rz .
EE B
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FFE /285E © 191004/22 (20163%714)
KIREME : K1.14 [2.4/2.5]
FF3% © P7310 (B7312)

Refer to the drawing of centrifugal pump and system operating curves (see figure
below).

Which one of the following describes the value of head where the two curves cross?
A. The maximum amount of head that the pump can provide.

B. The amount of pump head that is required to avoid cavitation.

C. The amount of pump head that is converted to kinetic energy in the pump.

D. The amount of pump head that is converted to heat and other losses as the water
circulates through the system.

ANSWER: D.

S Be IR TR AR A i R (R T )
N HI ] i 0 Ry A W 15k R SRS SCRAFY 7K BR{E 2
AJEZ IR ATRE SR IR AUKER(E

B.IR 7R 2 F/KER(E DA /K IR EE A= FL e
C.Z/KBR{EHIE S Ry R EhAE

D.#% /K BR (B RO BG T 23 P B P A R BB MR 2K
ExX: D
HEAD
FLOW RATE
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Rl E /3E%E : 191004/23 (2016:4714)
FIREME © K1.14 [2.4/2.5]
FF3% © P7311 (B7311)

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

Which one of the following changes to the cooling water system will result in a lower
cooling water pump flow rate and a higher pump discharge head?

A. Decrease pump speed by 20 percent.

B. Increase pump speed by 20 percent.

C. Isolate one of the two in-service heat loads.

D. Place the third system heat load in service.

ANSWER: C.

S EE P S AR SR (R T E) » MYIAE i e B BRI B AR F i
TEF TR C17KEA 2

AJRFR R (20%

B.RFR 2 T120%
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R} E/FESE © 191004/24 (20163714)
KIREME : K1.14 [2.4/2.5]
5% - P7614 (B7614)

A centrifugal pump is used to provide makeup water to a vented storage tank that is
30 feet high. The pump is located at the base of the tank. The pump can be aligned to
fill the tank via a top connection or a bottom connection using piping of equal lengths
and diameters. The tank is currently half full.

With the pump in operation, the pump will have the lowest initial discharge pressure
if the pump is aligned to fill the tank via the connection; and the tank will
require the longest amount of time to become completely full if the pump is aligned to
fill the tank via the connection.

A. top; top

B. top; bottom

C. bottom; top

D. bottom; bottom

ANSWER: C.

{5 — a8l LR A S 30 feet HPRRACERRIKIE » s R ZEAERIK
FEIRIE - fl/KE A GEKIERRIRET 20« fEKIE_EJ7 B A K8 5z
HEA - RIS 2 R E B KT B R FER A - 3%/KAE B A2 ik ee -
FEZRHEIYIEL T > (e KB IR G T DB T R e
KB I7K T 2 i KRB AR A A -

A ETTEA  ETHEA

B.EJTHEA S NHHEA

C NN s EIT#EA
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EE: C
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T} EFESE © 191004/25 (20163114)
FIREME © K1.14 [2.4/2.5]
7755  P7604 (B7604)

Refer to the pump and system curves (see figure below) for a centrifugal pump

operating in a cooling water system.

Operating point A existed when data was taken six months ago. Operating point B is

the current operating point. Which one of the following could be responsible for the

difference between the operating points?

A. The pump discharge valve was more open when the data was collected for
operating point A.

B. The pump discharge valve was more closed when the data was collected for
operating point A.

C. The pump was rotating faster when the data was collected for operating point A.

D. The pump was rotating slower when the data was collected for operating point A.

ANSWER: D.

SHELGEAE— R AVK ST B LIR AR IR R SR Al SR B (L T () - A BE Ry
FRIE 7S H RUFT RS B R S AR, - B RG R H A2 -
YAl R A Rl R S B £ RN 7
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B.E AR R ERHY -
C A AR B R -
D £ S ARG DR -
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TR IR REEEER AN
R REEIR AR PR
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FFE /585E © 191004/26 (20163714)
KIRESE © K1.15[2.5/2.8]
FF3% © PAT12 (B4T10)

A centrifugal cooling water pump is operating in an open system with its discharge
valve fully open. If the discharge valve is repositioned to 50 percent open, the pump’s
available net positive suction head (NPSH) will ; and the pump’s required
NPSH will .

A. remain the same; decrease

B. remain the same; remain the same

C. increase; decrease

D. increase; remain the same

ANSWER: C.

— GBS K RAE — BRGNS » S IR - (4 E R T
FIRIE B 50% - R PT FBIETUKEANPSH)RE ¢ TiFiTAsia NPSH
g

ALEFRFRE | [E(E

B.AERF RS dEiF g

CTHE © (L

DT : iR
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FHE/RES% - 191004/27 (20163734)
KIRESE © K1.15[2.5/2.8]
FF3% © P4912 (B4911)

A centrifugal firewater pump is operating to pressurize a fire main. The pump takes
suction from a water reservoir. A fire hose connected to the fire main is being used to
suppress an elevated fire.

Given:

® The eye of the pump impeller is located 15 feet below the reservoir water level.

® The pump has a design shutoff head of 120 feet.

® The required net positive suction head (NPSH) for the pump is 15 feet.

® The reservoir water temperature is 60°F.

At which one of the following elevations above the reservoir water level will the fire
hose spray nozzle first be unable to provide flow? (Disregard all sources of head loss.)
A. 91 feet

B. 106 feet

C. 121 feet

D. 136 feet

ANSWER: C.

— G BE O FOEP /KR — B & /KA K - AN HIE &R - A—REEE
ZoH P £ E REHE KA 1 AR EE R = i K K

[y

o SR EEHGHR 7 SRR /KO /K HT 15 feet.

o 7% 2 RRER/KBHEEE HE Ky 120 feet.

o /KIEFTEE 2 7 IE R 7K TH Fy 15 feet.

o /Kt /K Ry 60°F

HAFREHEAMKEEIESR - EVHVIKRERE S N E A K 2%/ D e S - 32 IE
FrIZEME A H 7Kk 2

A.91 feet.

B.106 feet.

C.121 feet.

D.136 feet.
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FFE /285E © 191004/28 (20163%714)
KIRESE © K1.15[2.5/2.8]
3% : P5412 (B5412)

A motor-driven centrifugal pump is operating in a closed-loop cooling water system

and is unable to achieve its rated volumetric flow rate due to cavitation. Which one of

the following will enable the pump to achieve a higher volumetric flow rate before

cavitation occurs?

A. Operate the system at a higher pressure.

B. Operate the system at a higher temperature.

C. Remove the existing pump motor and install a motor with a higher horsepower
rating.

D. Remove the existing pump and install a same-capacity pump with a higher
minimum required net positive suction head rating.

ANSWER: A.

— SRS B IR EE - FRAEER LA K R o HER R IR e
5 ZREREFIHBUERMER o MIME T DHER HIR LR AT > 18
ERZ R 7

A ZSRAECCE = HYBR ST T i

B. A SAE LR S AR T 3

CHF MRIREE > SIS SR IS EE IR
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Rl E /3E%E : 191004/29 (2016:4714)
KIRESE © K1.15[2.5/2.8]
FF3% © P5712 (B5712)

Refer to the graph that represents the head-capacity characteristics for a single-speed
centrifugal cooling water pump (see figure below).
Which one of the following lists a pair of parameters that could be represented by
curves A and B? (Note: NPSH is net positive suction head.)
Curve A Curve B
A. Pump Head Available NPSH
B. Available NPSH Required NPSH
C. Required NPSH System Head Loss
D. System Head Loss Pump Head
ANSWER: B.

T EER— G R B O IRAYKEE-E E R T E) -
YIS R LUAFR A BHEREL B #i€R 2 (B © NPSH R[IJ$ 120 /KEH)

A 4 B 4%
A. 2R 7KEH o] F§ NPSH
B. A A NPSH FfrsE NPSH
C F2E NPSH 24 /KEETE S
D EXSWICELEES IE/KuE
EE: B
CURVE A
3
CURVE B
FLOW RATE

166



T} E/FESE : 191004/30 (20163714)
KIRESE © K1.15[2.5/2.8]
FF3% © P5813 (B5812)

Centrifugal pumps A and B are identical except that pump A uses a single-suction
impeller while pump B uses a double-suction impeller. If both pumps are pumping
water at the same inlet temperature, inlet pressure, and flow rate, single-suction pump
A typically will have the impeller axial thrust and the

required net positive suction head.

A. greater; greater

B. greater; smaller

C. smaller; greater

D. smaller; smaller

ANSWER: A.

W EBE L IR AREUEE -t A ZR(E A BEIRG U T B 2R A e (i - (&
ascie W B /KR ERfHK > HAECKOR ~ #OERTT ~ SRERIGHE - AlEE AR
L WHEEREhEHEST o DU HIRTRESIETROKEH -
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B.EE#IA ¢ EERUN

C.Lhimy )N + Ehirk

D.LEfIN 5 B
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FFE /285E © 191004/31 (2016%714)
KIRESE © K1.15[2.5/2.8]
FF3% © P6512 (B6511)

A motor-driven centrifugal pump is operating normally in a closed cooling water

system. When the pump discharge flow control valve is opened further, the pump is

unable to provide the desired volumetric flow rate due to cavitation. Which one of the

following will enable a higher pump volumetric flow rate before cavitation occurs?

A. Remove the existing motor and install a motor with a lower horsepower rating.

B. Remove the existing motor and install a motor with a higher horsepower rating.

C. Remove the existing pump and install a same-capacity pump with a lower
minimum net positive suction head requirement.

D. Remove the existing pump and install a same-capacity pump with a higher
minimum net positive suction head requirement.

ANSWER: C.

— G HERE) B ORI S — PR S AK AT - BRI R
EERIREREE R R RIRA AR R AR T E R E
# o NEIA A LER IR ALER SR - RS R LA ER 7
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R} H R85k © 191004/32 (2016:35714)
HIFEHE © K1.15 [2.5/2.8]
FFo% © P6613

A nuclear power plant is shut down with core decay heat being removed by the
residual heat removal (RHR) system. The reactor coolant system (RCS) has been
drained to a mid-loop water level of 20 inches in both the hot and cold legs. The
operating RHR pump is taking suction from a hot leg and discharging 3,000 gpm to a
cold leg.

A loss of RHR flow rate due to vortexing will become more likely if the water level in
the hot leg is by six inches or if the RHR system flow rate is

by 500 gpm.

A. raised; decreased

B. raised; increased

C. lowered; decreased

D. lowered; increased

ANSWER: D.

%1‘2 R P EHGIRAE - HIE OB PEH R P PR A (RHR)IE R © SN
RAVKZH(RCS)EM/K E F A pE /KL - B S 2 I K75 By 20 -inch - i
El’] RHR 721 RCS B/ EBEHUK - LA 3,000 gpm it #5471 A RCS Al E R -

ﬁDS‘E IRE &K 6-inch » Bl RHR 457 &% 500 gpm - Ek
] RE S AL INRAUBUE (vortexing) M 2 #E % RHR &% -
A-ﬂ“m LD

B © B0
C (S : BV
D.JE(ES © SH11

Ex: D
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Rl E /EE%E : 191004/33 (2016:4714)
KIRESE © K1.15[2.5/2.8]
FF3% © P7012 (B7012)

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

The pump is unable to achieve its rated volumetric flow rate due to cavitation. Which
one of the following will enable the pump to achieve a higher volumetric flow rate
before cavitation occurs?

A. Decrease the service water flow rate.

B. Operate the system at a lower pressure.

C. Move the surge tank connection closer to the suction of the pump.

D. Remove the existing pump motor and install a motor with a higher horsepower
rating.

ANSWER: C.
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T} E/RESE : 191004/34 (20163714)
KIRESE © K1.15[2.5/2.8]
3k : P7412 (B7411)

Refer to the drawing of an operating cooling water system (see figure below). The pump
discharge valve is partially throttled to produce the following initial pump operating
parameters:
Pump discharge pressure = 45 psig
Pump suction pressure = 15 psig
Pump flow rate = 120 gpm
After a few hours of operation, the current pump operating parameters are as follows:
Pump discharge pressure = 48 psig
Pump suction pressure = 18 psig
Pump flow rate: = 120 gpm
Which one of the following could be responsible for the change in pump operating
parameters?
A. The pump speed increased with no other changes to the system.
B. The surge tank level increased with no other changes to the system.
C. The pump discharge valve was closed further while pump speed increased.
D. The pump discharge valve was closed further while surge tank level increased.
ANSWER: B.

S B SAIK 28 E (R T E) o FEETRATH D EFIE DAE L T YIZR wiaE i 2
g
R HCIEE ) = 45 psig
ZRHECIER S = 15 psig
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A/ N R > /KIS S BT
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I H/REYE © 191004/35 (2016:37731E)
HIREHE © K1.15 [2.5/2.8]
FE9% © P7634 (B7634)

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

The pump is unable to achieve its rated volumetric flow rate due to cavitation. Which
one of the following will enable the pump to achieve a higher volumetric flow rate
before cavitation occurs?

A. Decrease the surge tank water level.

B. Increase the service water flow rate to the heat exchanger.

C. Move the surge tank connection closer to the discharge of the pump.

D. Remove the existing pump motor and install a motor with a higher horsepower
rating.

ANSWER: B.

S5 — BRI AK S (R T E) - B REHIRFLER S SR AEE]
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I H/REYE © 191004/36 (201637731E)
HIREHE © K1.22 [2.3/2.5]
FE9k © P5012 (B5013)

Use the following drawing of system and pump operating curves for a positive
displacement pump with discharge relief valve protection to answer the following
question.

A positive displacement pump is initially supplying water at 40 gpm with a pump
discharge pressure of 400 psia. If pump speed is increased until pump flow rate is 80
gpm, what is the new pump discharge pressure?

A. 800 psia

B. 1,000 psia

C. 1,200 psia

D. 1,600 psia

ANSWER: B.
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I H/REYE © 191004/37 (2016:371E)
HIREHE © K1.22 [2.3/2.5]
FE9k © P5313 (B5313)

Use the following drawing of system and pump operating curves for an operating
positive displacement pump with relief valve protection to answer the following
question.

A positive displacement pump is initially supplying water at 40 gpm with a pump
discharge pressure of 200 psia. If pump speed is increased until pump flow rate is 80
gpm, what is the new pump discharge pressure?

A. 400 psia

B. 800 psia

C. 1,000 psia

D. 1,600 psia

ANSWER: B.

— HIEFFE SR 2R BRI R - S 4 Bda o8 2 i Zz%‘:zﬁéﬂtﬂ?l
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A. 400 psia

B. 800 psia

C. 1,000 psia

D. 1,600 psia

=
= =

B

Jrﬁ}

1,600 psia

1,200

800

400

psia

psia

psia

||||||||||||

||||||||||||

N — —

s ———

Relief at
1,000 psia

174



	191004CE
	191004CE-1

