Fp o 291004
Son#F 0 KL.01[3.2/3.2]
Bt B218 (P221)

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

A. Steadily decreasing pump speed

B. Steadily increasing pump suction pressure

C. Steadily increasing pump discharge pressure

D. Steadily increasing pump inlet temperature

ANSWER: D.

ERMETSEY T IIRPE 0 § G- BRI IR kR Y B RS
AeRIVABIR % ?

INER T RS

B 7 Srei 4o R Rph KR A

C 7 8fehilff 4o kK RJL-KR 4

D 7 #rerfi 4R R > T R

gx: D
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Fp o 291004
Son#F 0 KL.01[3.2/3.2]
B35t B320 (N/A)

Which one of the following changes in plant status will bring the reactor recirculation

system closer to the condition in which the recirculation pump will cavitate?

A. During a plant shutdown, recirculation pump suction temperature decreases while
reactor pressure remains constant.

w

Recirculation pump speed increases.

Reactor water level increases.

D. During reactor power operations, extraction steam to one of the high pressure
feedwater heaters isolates.

ANSWER: B.

O

TROREF 2 77 fec® R F R%BEBEAAFEALLFHR LRI AR
% ?

A b LR RRECERTE A F RpoRS aiFET
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Fp o 291004
fea 4 0 KL.01[3.2/3.2]
B350 B1018 (P1520)

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.

ek b MR 2FE (PSP SRR L) T g K R 0 Ak R B
SREEASE G B RIBRA PRI E

A e ;i

B Hi*e i H

C " ; "5

D "% 15 5 4

%! B.
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Fp o 291004
fea 4 0 KL.01[3.2/3.2]
B3t B1218 (P1220)

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 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 impinge on downstream
piping and cause water hammer.

ANSWER: B.

T i g ok RV 2

A kRN T ok BT 2 B L ATE R VERPEA S e

B arkd SRAL NG a2 F@rkRPNRE RS REE - FieEat
2
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Fp o 291004
fea 4 0 KL.01[3.2/3.2]
B350 B1718 (P1820)

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 APURR BB R (PR 2B ) Gy R T e ok R B A RRE
s (run out) e 5 € P A RRIVBIR BT ¢ °
A it s

B #i4c ; Hf 4
C "4 "%
D "% i Hi 4
gx: C
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Fp o 291004
fea 4 0 KL.01[3.2/3.2]
B3t B2118 (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.

Gl R @RS > TR 2 WA B2
A BF|E B EAR

B IRALE ATk H A

C kA&ier M= 2P

D k&dic Mz ahp

gx: C
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Fp o 291004
feandp 0 K1.02[2.8/2.8]
B3t B18

Venting a centrifugal pump prior to operating it ensures that...
A. pump runout will not occur.

B. pump internal corrosion is reduced.

C. gas binding is reduced.

D. starting load is minimized.

ANSWER: C.

Bk TR R P AREF > FUREE_ o
A % &3 4 KR E 5 (run out)

B " MoK RPN INehizs

C " M F &

D jx#s f 7' 3 B is
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Fp o 291004
feandp 0 K1.02[2.8/2.8]

By B219
Gas binding in a centrifugal pump can be prevented by prior to pump
start.

A. venting the pump

B. lowering suction pressure

C. throttling the discharge valve
D. shutting the discharge valve
ANSWER: A.

bpEF R KR T 0 T HEAKRP ST
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Fp o 291004
doifE 0 K1.02 [2.8/2.8]
B B1821 (P1927)

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.

PR KRR GRF R P AERY 2 RN 5 2 FFT IR
Foo TR E LG RN 2T
Atk Rendie F B & IR o
B MUk R ehdiv FR% K- KR FRE BRIk R e F R -
B OB RooR Bk R R o
Aok kR o PR FEELR -
#%: C
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Fp o 291004
fean 4 0 K1.03[2.8/2.9]
B3t B518

Which one of the following describes gas binding of a centrifugal pump?

A. Pump capacity is reduced due to the presence of steam or air in the pump impeller.

B. Pump capacity is reduced due to windage losses between the pump impeller and
pump casing.

C. Pump motor current increases due to the compression of gases in the pump volute.

D. Pump motor current increases due to the high head requirements for pumping a
fluid saturated with dissolved gases.

ANSWER: A.

G ﬁ#gpu}\ﬁm;}&gﬁ?
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Fp o 291004
fean 4 0 K104 [3.0/3.1]
Bt B19

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 damage, because the pump and motor are designed to operate with the
discharge valve shut

B. Pump overheating, cavitating, and ultimately pump failure

C. Excessive motor current, damage to motor windings, and ultimately motor failure
D. Pump and motor overspeed and tripping on high motor current

ANSWER: B.

WAEE- BACRMF G ERRADIEREH R §ERTIFL
L bNe
RFHT > AG kRIS EFEAG T RM P R e
B rkA&if# ~ 22304~ BB ERCORRIE -
CHERNEETI T 5 ERE > BB P E T
D k&Ach dAgi - B ZBR T B o
§% 1 B
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Fp o 291004
Son#F 0 KL.04[3.0/3.1]
B350 B319 (P321)

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.

¥ v B4 ]k & B ET-K 5 (shutoff head) i > Ju ik b @ £ J5 TR R 08 i SR
Bk Ao gL

A KRB

B & &ig#

C k& oh BRI

D T pidd Keng o
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Fp o 291004
Son#F 0 KL.04[3.0/3.1]
B35 B423 (P23)

Operating a motor-driven centrifugal pump for an extended period of time under no
flow conditions will cause...

A. pump failure from overspeed.

B. pump failure from overheating.

C. motor failure from overspeed.

D. motor failure from overheating.

ANSWER: B.

P mBEREAILT PR L ISR kR g R
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P 291004

Son#F 0 KL.04[3.0/3.1]
Bt B1219 (P2221)

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.

R H e ALE R TR
;‘,’,“L-E_Etx“&’ 1“& FJ{A‘L

KPP AREEISLRE (LTH) -
B ARE R -
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O
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PUMP WITH RECIRCULATION LINE

DISCHARGE
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Fp o 291004
Sea A0 K1.04[3.0/3.1]
350 B1319 (P119)

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

A. Point A

B. Point B

C. PointC

D. Point D

ANSWER: A.

S Ak R ELY RF (LTH) -
vR— BEN 4 oK R fBE %7K 28 (shutoff head):& #& ?

A. AgL
B.B%.
C.Cu
D.Dg:
540 A
POINT A
PUMP
HEAD
POINT B
" POINT C
FLOW RATE
CENTRIFUGAL PUMP CURVE
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Fp o 291004
fean 4 0 K104 [3.0/3.1]
B350 B1917 (P1320)

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

The flow path through valve A is designed to...

A. prevent pump runout by creating a recirculation flow path.

B. provide an adequate pump cooling flow rate 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.

$YRFEHBRFBRALERR (LTH) -
ﬁﬁAﬁ&mu E&Xuxpf{?i_
A2 - FEBRNEERL  MEL-RRER(rUnout)
B &z 4 B %7 -k 2 (shutoff head) % jRpF » 3% ik 2o R ek R4 Frin & o
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PUMP WITH RECIRCULATION LINE
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Fp o 291004
Sea A0 K1.04[3.0/3.1]
B3t B2225 (P3122)

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

TREFEGHRFESLERE (LTH) -
KR AREMP
dr

A

> O PUMP -

PUMP WITH RECIRCULATION LINE
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Fp o 291004
feandp 0 K107 [2.8/2.8]
B350 B3820 (P3822)

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.

fads - B R BESRT OO LR BET IR LB 24 0 RIS E ML
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B3 B20

A centrifugal pump is operating at rated speed with an output head of 240 psig. The
speed of the pump is then decreased until the power consumption is 1/64 of its
original value. What is the approximate new output head?

A. 3.75 psig
B. 15 psig

C. 30 psig

D. 60 psig
ANSWER: B.

- ok R BRI ﬁa?]
ERH F LS R kal/64 o PFTeD
A. 3.75 psig

B. 15 psig

C. 30 psig

D. 60 psig

§x 1 B
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
Bt B102

The discharge head of a centrifugal pump will decrease if the...
A. pump suction pressure is increased.

B. speed of the pump increases.

C. discharge valve is throttled closed.

D. temperature of the fluid being pumped increases.
ANSWER: D.

) ﬁa—*ﬁ'r—g—;m'r » BLs R Rl RORER € FF 7
A KR PR 4K A o
B -k & g 53 4 o
C v Rbhmlt -
REapERT A o
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
3t B106

A multispeed centrifugal pump is operating at 1800 rpm, providing a flow of 400 gpm
at 20 psig.

If the pump speed is increased to 3600 rpm, the new pump discharge pressure will
be...

A. 160 psig.

B. 80 psig.

C. 60 psig.

D. 40 psig.

ANSWER: B.

- BV % o ok RAFE 31800 rpmendd g pF oo H J) ook LB
20psigZ 400gpm o 4e % -k & codig #% B 33600 rpm > B J v oK ER € &
A. 160 psig.

B. 80 psig.

C. 60 psig.

D. 40 psig.

% B
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
Bt Bl112

A variable-speed centrifugal pump is running with its drive motor at 1800 rpm. The
initial flow ate is 1000 gpm, total head is 100 feet, and work input is 500 hp.

If the flow rate is changed to 1200 gpm, which one of the following will be the correct
value for ew work input?

A. 550 hp

B. 778 hp

C. 864 hp

D. 912 hp

ANSWER: C.

— B % 8 ok R EE 21800 rpmenid i BF oo A=4non £ 5 1000 gpm o 440K ER
%100 feet » ﬁi%l)x;% %5500 hp

bod i % 1200 gpm o g~ #F O RE 507

A. 550 hp

B. 778 hp

C. 864 hp

D. 912 hp

gx: C
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B350 B1020 (P3323)

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

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.

S Lok s 2 b el R R Y A (R TH) o K RA{KRBR
e EEE e kR B R § K RALEH

BEFLRBEERE > 7| A28 ki g

A fehirgple o

B ®Ritgad 2 o

C B RhingEnd 2o
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PUMP
HEAD

FLOW
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B Bl1221

A centrifugal pump is operating with the following parameters:
Pump head: 50 psid

Flow rate: 200 gpm

Power input: 3 kW

Pump speed is increased and flow rate increases to 400 gpm. Which one of the
following is the

value of the new power consumption?

A. 6 kW

B. 9 kW

C. 24 kW

D. 27 kW

ANSWER: C.

- SR RTINS RCEE

k& & o ookER 50 psid

a2 0200 gpm

@?J)»;é & 1 3kW

FRB KR R A e T400 gpm o R~ F QRG5O 2
A. 6 KW

B. 9 kW

C. 24 kw

D. 27 kW

gx: C
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
3.1 B1320

The discharge head of a variable-speed centrifugal pump will increase if the...
A. pump suction pressure is increased.

B. speed of the pump decreases.

C. pump discharge valve is opened farther.

D. temperature of the fluid being pumped increases.

ANSWER: A.

PRk RPN T ORIFE L PFRF o
A kRiET RS KF

B kR ik 'E i

C k&RiAKRHE~- 2

D k&M BE il B3

ER A
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B35 B1519

A centrifugal pump is operating with the following parameters:
Pump head: 60 psid

Flow rate: 300 gpm

Power input: 4 kW

Pump speed is increased and flow rate increases to 400 gpm.
Which one of the following is the approximate value of the new power consumption?
A. 53 kw

B. 7.1 kW

C.9.5kw

D. 11.7 kW

ANSWER: C.

- Pk R T S B

kK & -k g 60 psid

2 300 gpm

ﬁig?J >3 & D4 KW

FF ok Roenigig o Jn £ 3 40 21400 gpm - E‘His?J rHEFHRS T
A. 5.3 kW

B. 7.1 kW

C.9.5kwW

D. 11.7 kW

gx: C
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
35 B1619

A multispeed centrifugal pump is operating with a flow rate of 3,000 gpm. Which one
of the ollowing approximates the new flow rate if the speed is decreased from 3,600
rpm to 2,400 pm?

A. 1,000 gpm

B. 1,500 gpm

C. 2,000 gpm

D. 2,500 gpm

ANSWER: C.

5 g ok R 113000 gpmefin £ 4 o Fkad J 3,600 rpm*E #.712,400 rppm
Plond %5 50 ?

A. 1,000 gpm

B. 1,500 gpm

C. 2,000 gpm

D. 2,500 gpm
gx: C
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B3 B1719

A centrifugal pump is operating with the following parameters:
Speed = 1,800 rpm

Current = 40 amperes

Pump head = 20 psi

Pump flow rate = 400 gpm

Which one of the following contains the approximate values of pump head and
current if pump peed is decreased to 1,200 rpm?

A. 13 psi, 18 amps

B. 13 psi, 12 amps

C. 9 psi, 18 amps

D. 9 psi, 12 amps

ANSWER: D.

Yoo K R T P S BB
## i% =1,800 rpm

7 /=40 amperes

'k & -k g =20 psi

-k & & =400 gpm

dod ok Rogig 43 1,200 rpm o T AR SR ROREEfr R IR ehk) e B 7
A. 13 psi, 18 amps

B. 13 psi, 12 amps

C. 9 psi, 18 amps

D. 9 psi, 12 amps

¢%: D
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Fp o 291004
fean 4 0 KL.05[2.8/2.9]
B3t B2321 (P2329)

A multispeed centrifugal pump is operating with a flow rate of 3000 gpm. Which one
of the ollowing approximates the new flow rate if the speed is decreased from 3600
rpm to 3000 rpm?

A. 1000 gpm

B. 1500 gpm

C. 2000 gpm

D. 2500 gpm

ANSWER: D.

5B 3 ok R A3600rpmigiE T 0 H ok
433000 rppm > T Ffe 5 AT R Keg E 7
A. 1000 gpm
B. 1500 gpm
C. 2000 gpm

D. 2500 gpm
g% D
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Fp o 291004
foifE 0 K1.05 [2.8/2.9]
B B2419 (P2424)

A centrifugal pump is operating with the following parameters:
Pump head: 60 psid

Flow rate: 300 gpm

Power input: 4 KW

Pump speed is increased and flow rate increases to 400 gpm.
Which one of the following is the approximate value of the new power consumption?
A. 53 KW

B. 7.1 KW

C.9.5 KW

D. 11.7 KW

ANSWER: C.

B R RTINS B

K & -k g 60 psid

2 300 gpm

ﬁig?J r 7 F D4KW

K R 4 o R 4 B $1400 gpm -
T B RTenat 4R K6 9
A. 5.3 KW

B. 7.1 KW

C.9.5 KW

D. 11.7 KW

gx: C

360



Fp o 291004
foifE 0 K1.05 [2.8/2.9]
B B2718 (P2723)

Refer to the drawing showing two operating points for the same centrifugal pump (see

figure elow).

Operating point A was generated from pump performance data taken six months ago.

Current ump performance data was used to generate operating point B. Which one of

the following ould 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.

Y- BHo-kRnd BEHLRE (LTH) o
ERLALS B m BTN AL h FEEBE D AT KREEFTHA
Ao TR ET A G N EHBAfE B LA PR T 9
A e BB ILANTRPE o K Rendi v BB R o
Bk&LﬁﬁA%ﬁﬁ%’ﬁﬁ**“$W&ﬁ+°

(Eﬂ \\\Xr

C tfc b = EREIADFTH 21 » }\KF\&K;’“@?%#E
D ajcg = ﬁ@:,ﬁ&«Amp\ A2 e 0 ki BORERAE L H 4o o
gx: C
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# 8 ¢ 291004

Frae 55 0 K1.05[2.8/2.9]
B 50 B3419 (P1429)
Pump speed = 400 rpm
Motor current = 40 amps
Pump head = 60 psid

A. 240 psid

B. 480 psid

C. 960 psid

D 1,440 psid

ANSWER: C.

PUTE L RS i Sphs iR B K R Ak R

'K & g 1% =400 rpm

B iZ 7 sn=40 amps

'k & -k g8 = 60 psid

b % ok R 38 40 51,600 rpm > ek ROKEE L P ?
A. 240 psid

B. 480 psid

C. 960 psid

D 1,440 psid

%1 C

363



Fp o 291004
Soa 4 0 K1.06 [3.3/3.3]
B30 B21(N/A)

Which one of the following will increase reactor recirculation pump available net
positive

suction head? (Assume all other parameters remain constant.)

A. Loss of feedwater heating while at 80% power

B. Increase in reactor coolant temperature from 100°F to 200°F during a reactor
startup

C. Decrease in reactor pressure during a normal reactor shutdown

D. Decrease in reactor water level from the normal level to just below the low-level
alarm level

ANSWER: A.

= 7 n”\?jﬁ/ EH 4R BB BRAT g 1 wCRe ? (KB # 90 el g
* 3}% o )

A o F80%FF i & &K 4o A

B &F upkcd o K g4 ek eig & 4 100°F3 e 3200°F

C tF pD ¥ Bispr » ' MF fulh VR 4

D & g ek Gt ¥ R RE B O MOR BRI w2 ki

gk A

7
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B3 B25

What will occur by operating a positive displacement pump with insufficient net
positive suction

head?

A. Slip

B. Decreased pump speed

C. Water hammer

D. Vapor binding

ANSWER: D.

4ot BiE R ER A R R R B T 2 E % (positive displacement pump) ¢
4Rk ?

A i # (slip)

B R "F

C k4R %

D # 4 3% % (vapor binding)

¢%: D
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Fp o 291004
Soa 4 0 K1.06 [3.3/3.3]
Bt B121 (P1120)

Which one of the following operations in a closed system will cause a decrease in
available net

positive suction head for a centrifugal pump?

A. Decreasing the inlet fluid temperature

B. Increasing the pump discharge pressure

C. Throttling open the pump suction valve

D. Throttling open the pump discharge valve

ANSWER: D.

AP A RY R AE R ¢ R KDV P T GCORERE MY
T A R
i 4e RLRR

g B R e T R
5% o

& o B Ex(open) & ey o R
D.
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Fp o 291004
Soa 4 0 K1.06 [3.3/3.3]
Bt B222 (N/A)

Which one of the following conditions will result in a decrease in the available net
positive

suction head of a reactor recirculation pump?

A. Carryunder decreases.

B. Feedwater flow increases.

C. Recirculation flow rate increases.

D. Feedwater inlet subcooling increases.

ANSWER: C.

LN R IR R T R ke
A %%‘ (carry under) " %

B &kik & 3 4o

C 7 ki 54

D 4kitr =4 A& (subcooling) %

%1 C
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Fp o 291004
Soa 4 0 K1.06 [3.3/3.3]
B3t B720 (N/A)

Which one of the following will decrease the available net positive suction head to the

reactor recirculation pumps? (Assume all other parameters remain constant.)

A. Increase in reactor water level from the normal level to just below the high-level
alarm

B. Increase in reactor coolant temperature from 100°F to 200°F during a reactor
startup

C. Increase in reactor pressure during a reactor startup

D. Loss of feedwater heating while at 80% power

ANSWER: B.

- 5'“&"——?]’ € " M E g £ AR AT ¥ D okEE ?(BR W AR o)
A HF ok i B oF H{ s S0 F ok e EHRR R ki
B X fepkctspr o K g s Aroki & d 100°F & £1200°F
C &F lpfchFFr R+ 2 3

D #80% FpF » i & &R 4c £

5% . B.

>

o
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
3t B1120 (P114)

When flow from a centrifugal pump is increased by opening the discharge valve
further, required

net positive suction head (NPSH) , and available NPSH

A. decreases; decreases

B. decreases; increases

C. increases; increases

D. increases; decreases

ANSWER: D.

Fed T Bt A A Roin B H 4 o o6 g g 1 ok s (NPSH) €
__ > 7 % INPSH ¢ o

A f)é""‘ ;2‘)6“")
B > 34
C Hj4e 5 H4e
D 34 ; g
gx: D
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Fp o 291004
Soa 4 0 K1.06 [3.3/3.3]
Bt B1222 (N/A)

Which one of the following changes in plant status will bring the reactor recirculation

system closer to the condition in which the recirculation pump will cavitate?

A. During a plant shutdown, reactor recirculation pump suction temperature
decreases while reactor pressure remains constant.

w

Reactor recirculation pump speed is increased.

O

Reactor water level increases.

D. Extraction steam is isolated from one high-pressure feed water heater during
power operations.

ANSWER: B.

TR E R R R A AT il ERARG I AZTBRE ?

A ERRRESIF  F el BERREKERTE A F R EHET R
B £ thf ATk R ol B 4

C 7 k=3

D ot S B PE > B RA KB E 2L B TR IR A o

§x: B
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
Bt B1621 (P1221)

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. Opening surge tank makeup valve A briefly

B. Throttling heat exchanger service water valve B partially closed

C. Throttling pump discharge valve C partially open

D. Throttling pump suction valve D partially closed

ANSWER: A.

X ES L ok f A (AT R e
- 5'“?*%‘]’ B Y R DT FE I SBRER D

A CEAF B E E (surge tank) Ak A

B & B B (partially closed)#t < # B fy * "k K KB
C &%

D

& on B Fx(partially opened) & & v | C
& i B B (partially closed) =& i&-k % D

R A
A C
AL MAKEUP)-ﬁ—*"“ SIRoE
HEAT
EXCHANGER
NN
e
L1 L Gaps
i D
ok
PUMP
COOLING WATER SYSTEM
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 B1918 (P1521)

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 service water valve "B" more open.

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

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

ANSWER: C.
Lk i aR (LTH) -
IR ﬁm’j’#,i_l_b»}\sgg'—] moE o
A. B & (surge tank)Ad R RA > 2 B R H R =
B, & BAEILERY KRBI{ ~F R
C. ¥ mnHiERIIrRCI{~HFAR
D. "% M4 Fr-k ke f i
g% C
A C
SERVICE [
WATER MAKEUPi— $EEEE
HEAT
EXCHANGER
NN\

;%DB

HEAT
I:] LOADS

= :
o—ok
PUMP
COOLING WATER SYSTEM
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 B2019 (P2025)

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.

TR A R AT % S 00 Rg o ho % R i 8 K50% 0 T ¥ g b
SooREF(NPSH)H#-€ > @ #7F caNPSH#-¢ -

A Ao 5 R0

B. 34 ; iF7 ¥

C. g’ Be

D. " a2 %

gRA
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
Bt B2119 (P1822)

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
centifugal

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.

S5 B bk B (RTRD -
™ 5!]:"\:"—?]’ € W A B R v * E L RER 7
A, 3 gk ot 11096k i

B. Rl #IH#HEREIRY LRBE R

C.E &RIr RCHERFP "

D. B> &iEr RDF R

g% C
A >
SERVICE a L {SURGE
WATER MAKEUP TANK
HEAT
EXCHANGER

COOLING WATER SYSTEM
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 B2223 (P2125)

A motor-driven centrifugal pump is operating in an open system. If the pump
discharge valve is

fully opened from a throttled position, available net positive suction head (NPSH) will
and required NPSH will
A. increase; increase

B. increase; remain the same
C. decrease; increase

D. decrease; remain the same
ANSWER: C.

B SR g R A B A o ek RN v BAES A EE R MR T
#eng paoksg (NPSH) #-¢ > @ #7F cONPSHA#-¢ -

A. Hi4e ;B A

B. 34 ; BiF7 ¥

C. % i ; 3 4

D. " 1% ; a7 &

gx: C
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 B2319 (P2323)

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.

SEFEHEY Lok kB (AT E) o
TR K g A RT ¥ E TR CREE 9
A, B EE ok o & F 109k
B. # ek BR* KRBRE A
C. & It~ RCR &
D. #-ik frok i steng fo§ i €109
=
A [
sﬁ§¥IIECRE MAKEUPi‘“"‘ FT:LJE?E
HEAT
EXCHANGER

COOLING WATER SYSTEM
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Fp o 291004
S fE 0 K1.06 [3.3/3.3]
B8 B2420 (P2424)

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.

ik b I ARE O R B kALY 50% chig ik iE o o Rk 3§ 11100

TN P
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 B2518 (P2222)

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 service 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.

\\\Xr

TAErR SRR (BT R e

O RV P E I GOREEHETF] @R e
A HZBHEWNERTk =

B. %%#ﬁ“gf“z’*’J(F‘gB?f*ﬁF'“}éii*‘%
C. RiZ-KRC&nh B { |

D. 3 4cib frok i Seegt § ?(Heat Loads)

o
=

gx D
A A
SERVICE . {SURGE
WATER MAKEUF’)—ﬁ— TANK
HEAT
EXCHANGER

%DB

HEAT
I::l LOADS

COOLING WATER SYSTEM




Fp o 291004
fean 4 0 K106 [3.3/3.3]
B3t B2621 (P2621)

A cooling water pump is operating with pump suction parameters as follows:
Suction Temperature: 124°F

Suction Pressure: 11.7 psia

What is the approximiate 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.

HATR R LT S RRK
woRR AR D 124°F

ig-RR 117 psia

—

\\\Xr

BoiE i

Flim 57 % E SR EE(NPSH) s 8 2 (&g & ki & % BNPSH
B )
A. 23 feet
B. 27 feet
C. 31 feet
D. 35 feet
§R A
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B3t 0 B2920 (P2921)

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.

Sy B sk R AR (LT e
e F € A Sedow RchiE ook Ep ?
A, 3 gk ot 11096k i

B. BB * KRBF &

C. #i+4RIL-KRCHE R

D. 54 Frok i seed f o

gx: D

-
“

8 [
SERVICE ﬁ - —{SURGE
WATER MAKEUP TANK
HEAT
v EXCHANGER

i

101 Gaos

Cc
D
T %
PUMP
COOLING WATER SYSTEM
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Fp o 291004
fean 4 0 K106 [3.3/3.3]
B350 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.

» 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.

B Rod BowenlokH ek o ok ok 240 feet - § 60°F:-k 10,0004 4 o R i
KA R EAIRER > Bk ke

BT

o R r/{;—" m-E + 200 gpm-‘\ﬁ ’ _,‘E"_ ﬁ?}y}{_@‘(total developed head) é 150 feet -

‘l'PE]}‘*% }"ﬂ'r“kpj;- é}ﬁ:'\’ﬁm/llgxi I\:%ﬁﬁ,gs_

AR LRk, K4 feetph 4 4 1L AT & o
B. ;»gﬁ%ﬂf?% ERARBLRHT T ZBELFH -
C. BB M > T P& ok kil feetprag 4 LB % -
D. imB&EbrEM - R RARKETI 2682 F 4 -

%% @ D.

7/
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Fp o 291004
S fE 0 K1.06 [3.3/3.3]
B % B4011 (P4010)

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.

TR G Aok B 66T kK RIS K g R ReArok B R SHAc Bl AT
B s g R

Bk R B-RVEAEE BOREEF A ¥ L gvd > ReAEDI SRR E S 7 7

A. 6 feet

B. 13 feet

C. 20 feet

D. 25 feet

g% C

PUMP

eeT

T W

reT maTER
v ¥ 4 TANK
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Fp o 291004
Son#F 0 KL.07 [2.8/2.8]
Bt B115 (P1924)

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.

=

B R BT ERNEERTINE B o
ko n g pE

R BRI E E R

Bk deiE 30 iR R PE

7 b %7K 2 (shutoff head) ¥ & £ 755/ & % >
¥%: D.

oo w>

>

oy

383



Fp o 291004
feandp 0 K107 [2.8/2.8]
Bt B119

A centrifugal pump is operating at normal discharge pressure and flow conditions
with the discharge valve fully open. The discharge valve is throttled to the 50% open
position. Which one of the following parameters will change for this throttled
condition?

A. Pump motor current decreases.

B. Pump flow rate increases.

C. Pump discharge head decreases.

D. Available net positive suction head decreases.

ANSWER: A.

B R G KM 2 BT D F KR o BT o E K R P
150%R R izl > T AR o P F g Bl A Y

A ZREZET IR -

B. RimEH 4 o

C. Rdir KEgrs ™ o

D. ¥ % &1 Bk

w.%: A.

>

o
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Fp o 291004
feandp 0 K107 [2.8/2.8]
L0 B419 (P424)

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 shaft speed has increased

D. increased; pump shaft speed has increased

ANSWER: A.
SH Ak AR (LRTH) -

B R B 100°F KB ETR-Kin T S o Hiol PRS0 RIEH 4 $I200°F o B3Rk s
B(gpm)* % » R BET A K¢ > F %4 o

A FER R B RE R

B. #{4r ; KB R E K
C. " 5 R phig Hi 4o
D. i“a'ét ; ﬁ\ﬁ’!ﬁi‘aﬁ

Ex A
SERVICE WATER
SURGE
TANK
FROM
HEAT >
LOADS
HEAT
EXCHANGER
TO
HEAT
LOADS
PUMP A
COOLING WATER SYSTEM
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Fp o 291004
Son#F 0 KL.07 [2.8/2.8]
B B922 (P1622)

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.

LR S RS g R G 180°F-RE 2 BRI T E > B E TR 5 100
amps o Al PETS 0 R R 0 KR R F]A H 4 4% o

BR ROKEFM R MBI RRG R TR E SATDREETIN?

A. 84 amps

B. 96 amps

C. 104 amps

D. 116 amps

gk C
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Fp o 291004
feandp 0 K107 [2.8/2.8]
B350 B2020 (P2023)

A reactor recirculation pump is circulating reactor coolant at 150°F. After several
hours the reactor coolant temperature has increased to 200°F.

Assuming recirculation pump flow rate (gpm) is constant, recirculation pump 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 E R ISOF R T AR F Retpis Aok o Bliol PR 0 F Rtpib drok
SR R % FI200 F -
B R ERAR R (M) F % £ FRER S EOT IR AampsE-¢ 0 Fl:

o

A FE R gk R R IS
B. "™ 5 % BLKERIE & B 4c

C. B4 A Ark R AR
D. 3 4e 5 kS REAE L R0
FxA
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Fp o 291004
soifE 0 KL1.07 [2.8/2.8]
B B2219 (P1420)

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. increased; motor efficiency
C. decreased; water density
D. decreased; motor efficiency
ANSWER: A.

B R pd prok s IRk > B APRER % 150°F - #c ] PFis 0 ARIE R
Z2100°F o B ki E A R REETINBARE > FL oo

A HAe s KB R

B. %4 ; § o

C. %M k2a

D. " ; 5

Ex A

7
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Fp o 291004
soifE 0 KL1.07 [2.8/2.8]
B B2423 (P2124)

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.

gk ks g ROU180F TRk % 0 B i TIN5 & 5 200 amps o Ho 15
JORE R R KR F]A K 4e3% -

B RKEFA R TR E AATHREET IR

A. 203 amps

B. 206 amps

C. 218 amps

D. 236 amps
§x: B
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Fp o 291004
feandp 0 K107 [2.8/2.8]
B350 B2520 (P2520)

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.

TR RS EAR PFo g Bt Tin?
A i B L E

B. 12 i (runout)in £ 38 i

C. fedodvid 3| & ¥ g

D. & R %7k 28 (shutoff head) s » & £ 5k in &
g% C
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Fp o 291004
feandp 0 K107 [2.8/2.8]
B3t B2822 (P2821)

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.

D SR be P BB R] B A E B o b %ééﬁi«ﬁ%m@?%/
RS WEREEE TN - 3 0 B RN k9 B R A -
L@ﬁ@ﬁﬁ”“%&m@?mmﬁ?
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Fp o 291004
feandp 0 K107 [2.8/2.8]
B3t 0 B2921 (P2925)

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.

Hroo & 2180 FiEI-Kin > B R 8 5200 amps o fieo| P2 {5 0k SLE R e
KRR Fe B 40 6% -

B R KEFIrF M sl 2% > 77 u’?—*ﬁ AATORBET Y

A. 203 amps

B. 206 amps

C. 212 amps

D. 224 amps
gk C
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Fp o 291004
Sean 4 0 K1.08[2.8/2.8]
B350 B519

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

A. duration of the pump motor starting current.

B. required net positive suction head.

C. loading on the pump thrust bearing.

D. pump discharge pressure.

ANSWER: A.

PO ARG QG ¢ R AF AR DN T R M F0% T RIA &
Fade o SpfE A KE E SR I AM

A R B EEE & fH T U cnpF I (duration)

9% AL IR ER

C. R 1 Hephikenf &

D. & e KR4

W
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Fp o 291004
Sean 4 0 K1.08[2.8/2.8]
L0 B619

Which one of the following pumps should be started with its discharge valve
throttled?

A. Centrifugal

B. Gear

C. Reciprocating

D. Screw

ANSWER: A.

T AR Akl BE o0 2 -0 v R &SR (throttled) ?
A. &< (centrifugal)

B. # # #@ #(gear)

C. /14k & %> (reciprcating)

D. &% *z(screw)

FR A
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Fp o 291004
Soa 4 0 K1.08[2.8/2.8]
Bt B821 (P2622)

Which one of the following contains two reasons for starting a centrifugal pump with
the discharge piping filled 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 R b RPE S RN T FRE O MBI Rd B 9
A, ¥ R BT EHE(unout) - w45 EAgE

B. i i & /5 £ @M (runout) - A i R phif R R F

C. Wi ke % » ERF L DL R E

D. @ f-KEEIR % o & ffcds T il =

gx: D
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Fp o 291004
Sean 4 0 K1.08[2.8/2.8]
B350 B1822 (P1325)

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...

A. pump discharge pressure.

B. heating of the pumped fluid.

C. the potential for cavitation at the pump suction.
D. the duration of the pump motor starting current.
ANSWER: D.

ged - B H K L

B. v » RZFNHZEE

C. Rz itkr &4 3 I § 17 i 4

D. & B i anf i 4 fad 7 o cnpF [ (duration)
I

N
O |
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Fp o 291004
Sean 4 0 K1.08[2.8/2.8]
B3t 0 B2120 (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 duration of motor starting current

B. Discharge valve throttled to reduce duration of motor starting current

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.

ffcds < A RPE S TP K R EAHREKR L 0 2 HRF?
A o R AR RS EE R A fad i anps I (duration)
B. &imdiv M > 1% 5 8 A fads T o P B (duration)

C. Mt Mz 2@ o MAEHRA K DRIEL K

D. &imdic B > MARR A B R E T BoRE

% B
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Fp o 291004
Sod & K111 [2.4/2.5]
B B520 (P2322)

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. The fire hose nozzle is raised to an elevation that prevents any flow.

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

C. Pump speed is adjusted to the value at which cavitation occurs.

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

ANSWER: A.

- PR R - BN Bk BB PR E Ak TR R R
% B %7-K g (shutoff head) ™ 3 i® ?

A FHLEFERFIIF-FR > ALt TR

B. :Br B RM AT RBM & F 482

C. R# RAAFIFHEm ity

D. i&v B4 B D F|F % g0 1 REFE @5 K T 0N

£ % 1 A

—

N
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Fp o 291004
Son#F 0 K111 [2.4/2.5]
Bt B1823 (P109)

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.

¥ - 3o & 4B 95k 57 (shutoff head) ™ 38 i+ » 3% (* 84 i

 BEMORER o
N S
N SR
ﬁxl J‘
B
R

UOUJ:D

AR
D.

N
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Fp o 291004
Son#F 0 K111 [2.4/2.5]
Bt B2018 (P2022)

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 pump prevents
pump flow.

D. Pump speed is decreased until is insufficient to cause flow.

ANSWER: D.

- RBPCH P AR A BRIk RPREd ed B S okE 0 d
R A0 ALK o TR W3k R P M ¥7-k 2 (shutoff head) ™ 3% iF ?
A kR e B2 0 kR B

B. i BF-kE A E AT ok g Pt

C. &i# &} 4 B I & & % (the eye of the pump)=; = Z T @ Feak & p 2 -Roninds
D. &k Rip"E I RPEREA T R KNS

¢%: D
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Fp o 291004
Son#F 0 K111 [2.4/2.5]
Bt B2121 (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.

TR e i 4o R BB ¥k 57 (shutoff head) iR T ek i i ?
A Blic B4 > Mg M FZ R

B. 34r B4 gl MHF R

C. mMdiv B4 » Mg » FHFZ R

D. i B4+ ging  dHFEE

B% 0 A
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Fp o 291004
feifE 0 K111 [2.4/2.5]
B B2721 (P2721)

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

- B ok R - BORRRR Bk RS Bk p ke T AR Y R
% B B -k Eg (shutoff head) /= ™ 4% 17 ?

A R s B kg 27 ¥T(severs the fire hose)

B. iJp kg b X% = > E(crimped)

C. WP kg kH k™42 R -RFRLT

D. § AN -RE g 5% 0 T~k (deluge)sr & Tk 5 4 (fog)
% B
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Fp o 291004
Son#F 0 K111 [2.4/2.5]
B35t B3320 (P2820)

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. A firefighter 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. A firefighter adjusts the fire hose nozzle spray pattern from “deluge” to *“off”.
ANSWER:B.

- R R - BRI Bk RS ok TR R
% o B %7 K g (shutoff head) ™ 4% ¥ ?

A. B FR R F s s 1ok E 27 g7 (severs the fire hose)

B. iJ' Bk E b LTSSt A 5 #(crimped)

C. iy kgt k=T 1 R Kiveg2 T

D. JBHREAEND REFEER> & > T <k, (deluge)x "B, (off)
g% B
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Fp o 291004
fea i 0 K112[2.8/2.8]
B3t B23

Which one of the following will occur if a motor-driven centrifugal pump is operated
continuously at runout conditions?

A. Pump failure due to excessive pump cavitation

B. Pump failure due to overheating caused by the increased impeller-to-casing friction
C. Motor failure due to excessive current being drawn through the motor windings

D. Motor failure due to overheating caused by increased windage losses

ANSWER: C.

FooBESRE LA R LFIRIT R TR F €
A RA» Fli RIVEEE

B. R&2c Flia EI B PBEN en F 2 ER

C. Bdds»c, A SEMBENNZTIEE

D. 54 »c> F5 342 245 4 (windage loss) @ # 5k i #4
%% C.

7

EX

\3"733
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Fp o 291004
fea i 0 K112[2.8/2.8]
Bt B321

A centrifugal pump is operating at rated conditions in an open system. If a system
transient results in the pump operating at runout, which one of the following
indications will be present?

A. Increased discharge pressure

B. Decreased pump motor current

C. Increased pump vibration

D. Decreased pump flow rate

ANSWER: C.

- Ho RO - B kY Mgk T @ o Bk AL AL & & B s (runout)
B TiEE > P T AR R-E IR D

A, dir fi 4 i"ﬂ“\t

R BETIREM

ﬁ\jﬁfhi‘g 4

RonEE M

% C.

O ow

'
v
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Fp o 291004
fea i 0 K112[2.8/2.8]
Bt B424

Operating a motor-driven centrifugal pump under "pump runout” conditions causes...

A. pump overheating, cavitation, and ultimately pump failure.

B. excessive motor current to be drawn, damage to the motor windings, and
ultimately motor failure.

C. excessive motor current to be drawn, overheating of pump and motor bearings,
and ultimately pump failure.

D. no damage, because most pumps and motors are designed to operate without
failure under pump runout conditions.

ANSWER: B.

ho% 5k sRd R A T RiBUn ) (runout) i T 3R T € B

A RiEH T4 iR A%

B. 5T /iR >S5 ERBFAFT B8 5EL

C. BERINER @ 3REFTEMKER RSk

D. X3 4FE > Fls * 304 KB B &R a Jy iR G (runout) ™ e ivm 3 & 2%
$% 0 B,

7
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Fp o 291004
soidE 0 K112 [2.8/2.8]
B B1024 (P1721)

Refer to the drawing of a centrifugal pump operating curve (see figure below).
At which operating point will pump runout occur?

A. Point A

B. Point B

C. PointC

D. Point D

ANSWER: C.

T oo REFHY AR F (LTH) o o8- 2L 3 4 R g (runout) ?

2

K
! e

K
i
OO wm>

L
o

» O 0 0 > w
K
it

El
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Fp o 291004
fea i 0 K112[2.8/2.8]
B3t B1323 (P1623)

A centrifugal pump is operating at maximum design flow rate, delivering water
through two

parallel valves. Valve A is 1/2 open, and valve B is 1/4 open.

Which one of the following will occur if both valves are fully opened?

A. The pump will immediately operate at shutoff head.

B. The pump available net positive suction head (NPSH) will increase.

C. The pump required NPSH will decrease.

D. The pump will immediately operate at runout conditions.

ANSWER: D.

S REHE A AR AR T o BES R E TR P Gk o MARA 5 50% -
"B

MR 2% Fa MM Trlip KR Ea

A Rg 2 TR KT B

B. RT % Huf I ok E ¢ B 4o

C. RF & iE 1 o ko #g R

D. & & * T b ik i T
% : D.

7
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Fp o 291004
fea i 0 K112[2.8/2.8]
B35 B1425

What is caused by operating a motor-driven centrifugal pump under runout
conditions?

A. Pump failure due to overspeed of the pump impeller

B Pump failure due to excessive pump cavitation

C Motor failure due to excessive motor winding current

D Motor failure due to loss of cooling from pumped fluid

ANSWER: C.

- BERE PR AFENFTIRTEIT FERT A RERR?
A R FlERE g g~

B. &4 st F|4 R\ 4iE }

C. 542 Fi 5 EMBZTIEE

D. 54 2> F] 5 Akdh By e frig b

#%: C.

7
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Fp o 291004
fea i 0 K112[2.8/2.8]
B350 B1920 (P1123)

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 i s AR ?
A BT R KR B
B. 3iv B4 > 3ing o M4
C. mdioc R4 » Mg » Mr 5 4e
D. S B AR o d A
$% 0 D
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Fp o 291004
fea i 0 K112[2.8/2.8]
B350 B3910 (P3910)

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.

P - Ak e Bl R R RARER G R TR PR R S90%:
B FEL AR R - B 2 A i\‘ s MR RALCR T L RT E i o T,IJ;;_-F!T
gi‘é RRAELBRRERIRTER? (BR - RN E T SR E
HuEfE o)

A. fx# & B

B. #-d v R = 100%F

C. B3 AaH k2w

D. % M4 2 3 B L ek £10%

Ex A
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B3t B325

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, 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.

S L FR R R AR 2 B R ITd RBl (R TR) o RABBZ fak 2
Hggpo® om g RAREHR - FRBEH » g #¢ @ e B
N R 0

A 7 %23

B. 2% : 7%

C. 2%, %%

D. ﬂr"g ;:Jr’g

% D
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Fp o 291004
SondF 0 KLA3[2.6/2.7]
Bt B521 (P2224)

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. Auvailable net positive suction head (NPSH) decreases, and pump differential
pressure decreases

C. Total developed head increases and available NPSH decreases.

D. The potential for pump cavitation decreases, and pump differential pressure
decreases.

ANSWER: B.

- BERB e R - B AATHERE BN e BEI50%FE R c BN D
BoRs R gD PAEE?

A Do oRERR L 0 BERTE)

T I BOREE R 0 RLRE ]

dUvOREEH e 0 T OF R T SOREE ]

RIEBT a0 RARF)

T

O ow

>

oy
W
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
Bt 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.

— U R - B kY A RIRTEE T R AF c FRMRIIARER
02500 0 R T R4 g ESEL N :

AECL SR

B. & 5 s 4

C. Hi4c ; Hi 4

D. #4c ]

g% D
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Fp o 291004
SondF 0 KLA3[2.6/2.7]
Bt B722 (P723)

Refer to the drawing of a lube oil temperature control system and the associated

centrifugal pump/system operating curves (see figure below) with the temperature

control valve at midposition.

If the temperature control valve modulates farther closed, the centrifugal pump

operating point will move along curve , and become closer to point
. (Assume that no other system component changes occur.)

A.1;D

B.2; A

C.1,E

D.2;C

ANSWER: B.

F-BEMEREA Rz R e R EEY REBl (LT
) BRARHIRR gt B FEARFIRDEE > w3 5o Al o X
2 EREER-E I E N R A N IR o G 15 o (ks #

B itirgEd o)

A.1,D

B.2; A

C.LE

D.2;C

g*: B

ﬁ \\\Xr
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
L B823

Which one of the following actions will correct a cavitating centrifugal pump?
A. Increasing the pump speed

B. Lowering the pump suction pressure

C. Lowering the pump suction temperature

D. Cycling the pump off and on a few times

ANSWER: C.
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
3L B1122

A centrifugal pump is operating at rated conditions in an open system. If the pump
discharge valve is fully closed, pump discharge pressure will and
motor current will

A. increase; decrease

B. decrease; decrease

C. increase; increase

D. decrease; increase

ANSWER: A.

- B ROT- B ALY A RkRTEH LRI CR M R0 RS
€ vw B IR HE-E o

A. i“g"“ wﬁ“]

B. ] 5

C. Hi4c ; Hi 4

D. ] 5 34

§R A
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B3t B1423 (P623)

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 open, operating point B will be located on curve ,
closer to point . (The options below refer to curves 1 and 2 exactly as
shown in the figure.)

A.1;D

B.2; A

C.1,E

D.2;C

ANSWER: D.

S AR R AR AN M REEY AR (LTH) SR
LR R 2 BEEH - FEARSHIMD B S AN THBBKE T b
TR N S o (KRBT IHER PR 2 kR 6
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B350 B1522

Which one of the following components of a centrifugal pump has the specific
primary function of increasing the kinetic energy of a fluid?

A. Volute

B. Impeller

C. Diffuser

D. Discharge nozzle

ANSWER: B.

- R o THPR- BEERD LN SR B ?
A. i *(volute)

B. # #(impeller)

C. #4¢3* (diffuser)

D. & v ¥ # (discharge nozzle)

g% B
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Fp o 291004
foidE 0 K113 [2.6/2.7]
B B1722 (P1725)

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 pump will rotate in the reverse direction with reduced or no flow rate.

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

ANSWER: C.

- EAIZ HBE Ao RO HRANEETRB 2 S EITE AN ko F R R
EBERY A EBRFER R PR T AP

A 5 ETE BT BR B R A B

B.  5idmzigd > ¥ Mg Mg

C.yEEBegnreiEf,  FEFMAaE

D. 2t BEdg it § 3w g F L

g% C
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B350 B2323 (P2325)

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.1,E

D.2;C

ANSWER: A.

L]
G B g T B A BN S #8 o (3K 4 iz} H
)
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Fp o 291004
foidE 0 K113 [2.6/2.7]
B B2524 (P2523)

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, 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.

\\\Xr

T B RRLH S SAM 2 e REE S AR (LTHE) R AEB
SLAE o TLE AR A B R B ) 10°F » RIE B o

A EREBK-€ T AY AL > RATER
B. B gBHR-€ 5 o A1 » A TDE
C. FHgB#R-¢ /s ad W2 » WIITAR
D. @ ELBM#-¢ ¥t 214 » faf17CE:
% D
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Fp o 291004
foidE 0 K113 [2.6/2.7]
B B2422 (P2422)

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.

\\\Xr

T B EREA AR (A7) ot RRAERSFIRERFRTE

W FRERLHRIMP S o S B KA B 6 RS
#-€ o

A. fgf%n ; /ﬁ\‘J

B. i 4c 5 B4

C. Bl )

D. ] 5 34

% B
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Fp o 291004
foidE 0 K113 [2.6/2.7]
B B2622 (P2624)

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.

TR E AR R R BT RN TR S < PR FlL - ?
A FFd b ROE-R R i R OREE A S R ROKE

B. fid B ROKFH A AH R AR

C. fid B ] bRET Ak 4 A H 467 * sE L ier k5
D. #fd 3] Rt v it @ 4 R0 E

% C
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B35 B2623

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 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. less than one-half the original flow.

D. the same; only the pump head will change.
ANSWER: A.

S - Ak kR SR e REEY AR (LTH) - RAEBL AR

C. " hinga- &

D. 2% . Fj RKEf¢€eH
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B350 B3022 (P3020)

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. a single; double

C. multiple opposed; single

D. multiple opposed; double

Answer: D.

- He RS FORE Y POk SRR RECKIE I - R B o 5 aiEr

Refbphz fhodid DB S RETEF _ B @ SRR T T Y ik
LT COREEH T B 0 P RS oo
A H- ;8

B. - ;&

C. % (multiple) ; ¥
D. % (multiple) ; &
¢%: D
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Fp o 291004
fea i 0 KL13[2.6/2.7)]
B35 B3522

A single-speed centrifugal pump is needed to supply river water to a storage facility.
The pump must be capable of providing a very high flow rate at a low discharge
pressure. Which one of the following types of centrifugal pumps is best suited for this
application?

A. Single-stage, axial flow

B. Single-stage, radial flow

C. Multiple-stage, axial flow

D. Multiple-stage, radial flow

ANSWER: A.

HEPoRBEPRRET - BFERA LR Ea o RS T nt
FB2ZmE o THRPBGN e Rbf £ (79
H 5o fhin st
H 5o o
7&'&’%“4\
A B JTn 5
EEx A

.U.O.UUP
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Fp o 291004
feadp 0 K114 [2.5/2.5]
B B24

A single-speed centrifugal fire pump takes suction on a water storage tank and
discharges through a flexible fire hose. Which one of the following describes the
response of the pump discharge flow rate?

A. Decreases as the level in the storage tank decreases

B. Increases as the height of the fire hose nozzle is increased

C. Remains constant as the level in the storage tank decreases

D. Remains constant as the height of the fire hose nozzle is increased
ANSWER: A.

)

- Eig g i R Bk ok £EE- kA ok o T Sl e o
‘?

7

A, F R K s M SRR

B. 5/ kAo B R AP L H e
C. # Bk kirsmpr > g7 &

D. P -RF R RB A g2
E% 1 A

7

>

o
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Fp o 291004
feadp 0 K114 [2.5/2.5]
Bt B623

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

and pump flow rate will
A. increase; decrease

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

—BA Y > - RO RAFEFNTEE BN c 2R B RiET SN
TE0%E A > PlRET R ME A RGEHE o

A. fgf%n ; /ﬁ\‘J

B. i aiFa g

C. i+ a7 %

D. #- 5w

g% D.
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Fp o 291004
feadp 0 K114 [2.5/2.5]
B350 B723 (P724)

A centrifugal pump is operating normally 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.

- B R - F kY P B R2Z L FR(EC) IR R RE R A
RlR d e R4 K€ m R ¢

A. jx‘g’éc;;)é\;,y
B. & 5 s 4
C. Hi4c ; Hi 4
D. #- 5l
¢%: B
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Fp o 291004
feadp 0 K114 [2.5/2.5]
B3t B1123 (P826)

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.

F — 4R 3¢ & # & & (reciprocating positive displacement pump)z. 1 © B & i B B
10% > Bl REE H#-§ UE SR o (B 5 TR RF )
A Fl s B S

B. 7 % 4

C. ] 5 afr s

D. ‘a4F* 8, a1 8

% B
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Fp o 291004
foifE 0 KL1.14 [2.5/2.5]
B Bl1421 (P1421)

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
and pump discharge pressure will
A. increase; decrease
B. decrease; increase
C. increase; increase
D. decrease; decrease
ANSWER: C.

- B AR - e RATTARRTER T RAB e FR RN AT

50%F & - R RiET R4 K¢ foR AT RS ¢ o
A. %4v?zﬁ‘*‘fl~

B. & 5 s 4

C. Hi4c ; Hi 4

D. #- 5w

g3 C
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Fp o 291004
foifE 0 KL1.14 [2.5/2.5]
B B2722 (P2722)

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.

- REE AR AL ET O R F R Bk R R
B IZBET o RAXRE > RBER - EFERBXM > FIEF L T FE?
A. & € B %7 K 2 (shutoff head) ™ 3% i®

B. & ¢ tigiimT EH

C. ¥ * e I S RER € B 4o

D. &7 & d0Z i SR EE € H 4

¢k C
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Fp o 291004
foifE 0 KL1.14 [2.5/2.5]
B B2825 (P2224)

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. Motor current decreases and total developed head decreases.

B. Auvailable net positive suction head (NPSH) decreases, and pump differential
pressure decreases.

C. Total developed head increases and available NPSH decreases.

D. The potential for pump cavitation decreases, and pump differential pressure
decreases.

ANSWER: B.

-5 éﬁﬁfﬁiéﬁpu iii’sf@;ﬁ_— Bac iy @8> Hio R&R100%R AR -% 40
L

A. ,%\Q i & 4 v -k g7 (total developed head) & /|

B. ¥ # z’v”r}ii 3@? 7}@;?;_5_)5\ o ROE BRG]

C.

D

TR e TR GE SR E R )

L RIVABT MRl 0 RERE)
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Fp o 291004
foifE 0 KL1.14 [2.5/2.5]
B B2924 (P2924)

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. Point A

B. Point B

C. PointC

D. Point D

ANSWER: D.

S R Al Bk ks Bl LB AR E o ARET WA L HMF
T B i B A dR T R A8 R 9

A = A
B. % B
C.mC
D. % D
$%: D
POINT A
4
PUMP
HEAD

POINT B

POINT C

FLOW RATE

CENTRIFUGAL PUMP CURVE
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Fp o 291004
feadp 0 K114 [2.5/2.5]
B350 B3623 (P3623)

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:

* The pump has a shutoff head of 100 feet.

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

* The reservoir water temperature is 60EF.

* A fire 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.

- B ORR G - AR S B P RS R Bk kR R R RS
%?;‘z’siﬁ, o ¥

o gt R 2 B 7k ER 5 100%%

e ZF B2 EIECT RER S I1GR

o ki kiR F60RF

s WK FREI N ARE T R - F R

FRT AR R AR(AE TG LB )RS R R TR R R ? (L
R ACKE B kA P 2R )

86+<

101%<

116%<

135w

% ¢ B.

oo w>

N
v
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Fp o 291004
feadp 0 K114 [2.5/2.5]
B350 B3911 (P3912)

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.

« 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.

SRR - AR E R R PR KBS Bk kAR RI
AORE R MR- BN L e

£

o ZPouimAt R kG P 3B

o bR 2 B %7K £ (shutoff head) % 120+%
o R R E I ET RERGE

o skt -kiR 5 60°F

RS IS RBRBE G ORF R TR ZRERE? (LR AR
BokEpAE A )

A. 111

116+

121

126+

% ! B.

7

O ow

'
v
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Fp o 291004
fean 4 0 K1.15[2.9/2.9]
B B224

Failing to provide adequate minimum flow for a centrifugal pump can directly result
in...

A. discharge piping overpressurization.

B. suction piping overpressurization.

C. excessive pump leakoff.

D. pump overheating.

ANSWER: D.

- RAEZEREGF 2T BE I RER
e E SRR

Beok B ARER

RS IRiEE

& 1E

% 1 D.

O 0O W >

>

oy
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Fp o 291004
fean 4 0 K1.15[2.9/2.9]
Bt B624

A centrifugal pump is susceptible to overheating and possible cavitation while
operating with its discharge valve closed, unless...

A. the pump is steam driven.

B. the suction valve is also closed.

C. pump seal cooling is provided.

D. minimum flow protection is provided.

ANSWER: D.

CREPERTEEY S ER TV AR LI BIR L “,f?b

|

-
+¥~
g
't
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Fp o 291004
fean 4 0 K1.15[2.9/2.9]
3. B1623

Which one of the following describes the typical purpose of minimum flow piping for
a centrifugal pump?

A. Prevent pump runout during high flow conditions.

B. Prevent vortexing at the pump suction during high flow conditions.

C. Ensure adequate net positive suction head during low flow conditions.

D. Ensure adequate pump cooling during low flow conditions.

ANSWER: D.

oo R TR Ky ol R R 00
A. FE LB in B R T 4 2 R (runout)

B. FH &R i BHIRT A 2 BRIk T 2 IR g
C.AEiftM/REHRT§ Rg2Enier ke

D. Fiffefe Mm &R T § g2 &b

§ %

o ,
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Fp o 291004
SondF 0 K116 [2.5/2.7]
B350 B323 (P326)

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

PDP speed = 1000 rpm

PDP discharge pressure = 2000 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. A second identical discharge path is opened.

B. PDP speed is increased to 1500 rpm.

C. PDP suction pressure is increased to 120 psig.

D. Downstream system pressure is decreased to 1000 psig.

ANSWER: B.

!

£ § & (Positive displacement pump ) »t— B2 ik so? @8 0 4P S dcheT

Ty

;
% i & =1000rpm

& 4o R4 =2000psig

ﬁ:g v & 4 =50psig

& ;& =150gpm

| 7 3 2o g K- € IR R £ A2 #8200gpm ?
A B s - iRk andi v A ?

®i# & H 4 3 1500rpm

C. &:ev B4 34 3 120psig

D. T 2%k ¥ 4 ' 1< 3 1000psig

% B

~

pn

-
-

w
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
Bt B84

The volumetric flow rate of a positive displacement pump is directly proportional to
the:

A. fluid density.

B. motor horsepower.

C. slip ratio.

D. pump speed.

ANSWER: D.

- 1+ # & % (Positive displacement pump) %8 4% /i £ (volume flow) & - »*
A TR R AR
B. 554
C. F#=x
D. kit &
% D.

>

oy
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
Bt B1021 (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.

- o k22— ¢ 2§ % (Positive displacement pump)3t — B 3ok k suP T B iR
oA R2ZEBAEKFBAMNRE o FS RN TR SER T S N RS R

B¢ B B TTAERE oA R RB-E A RT e T iEE o
A. &J ,&J

B. & 5 %3 T

C. Bex s &

D. B x 32 B~ T

%! B.
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#p 291004
foa dF 0 K116 [2.5/2.7)
EEE . Bl424

A positive displacement pump is operating at a constant speed in an open system with
its suction and discharge valves fully open. Which one of the following will increase
if the pump discharge valve is throttled to 50% closed?

A. Proximity to cavitation

B. Required net positive suction head

C. Pump flow rate

D. Pump slip

ANSWER: D.

- I # & & (Positive displacement pump)>t— B3 i ™  gag @ Hige )
CRISEE  FRNCRETEI0%E R RIT AP §H e ?
A. T34 L4

B. & /f2 & igr ke
C. g

D. & # # (pump slip)
¢%: D
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
B350 B1525 (P1526)

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

PDP speed =480 rpm

PDP discharge pressure = 1000 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. A second identical discharge path is opened.

B. PDP speed is increased to 900 rpm.

C. PDP suction pressure is increased to 40 psig.

D. Downstream system pressure is decreased to 500 psig.

ANSWER: B.

- i #§ % (Positive displacement pump ) *t— B3¢ & 3@ i@ o PDP S ¥cdc™
Sk

PDP# i# =480rpm

PDP:1 -k & 4 =1000psig

PDP:ig -k & 4 =10psig

PDP;:: & =60gpm

T 7P s g K- ¢ ¥ RPDPIR £ 42 1#§100gpm ?
A B E Z 54 iR AR

B. PDP# & 5 4 2 900rpm

C. PDP:ig kB 4 A 4c T 40psig

D. ™ s R 4 "% 11 3 500psig

§x: B
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Fp o 291004
soidE 0 K116 [2.5/2.7]
B B1824 (P2126)

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. 41 rpm.

D. 62 rpm.

ANSWER: C.

- % 1§ & (Positive displacement pump)>t— B 3 i ku¥ > fdigik 100rpm o Jn
F60gpm ™ & o 57 'k B 3 25gpm 0 Pl R EE RER LD L 5

A. 17 rpm.

B. 33 rpm.

C. 41 rpm.

D. 62 rpm.

¢k C
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Fp o 291004
soidE 0 K116 [2.5/2.7]
B B1919 (P1726)

An ideal (no slip) reciprocating positive displacement pump is operating to provide
makeup water to a reactor coolant system that is being maintained at 2200 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.

-2 (EFH) 2 47 38 T # & & (Positive displacement pump) & — 4% &
2200psigz. & g b Arok ks maAT Gk > R 2o R P W & 1 80% R B o

EUREKIE PR ERE A ROKEF ¢ -
A. fgf%n ; /ﬁ\‘J

B. @57 & 5 )

C. Hi4e; A §

D. “i57? & ; a2
£%: B
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
B350 B2525 (P2526)

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.

— A dg ik 400rpmeE -k R 4 100psigid & ot £ § & (Positive displacement
pump)z -k ik die o T a6 R e ?

A. Hi4e R ¢ 3 700rpm

B. & ° & /i-kK&+ 340psig

C. Aed &% RPE2ZApl ey - 13
D. Aed &8 % - R T B2z fple ey - &

&
&

g

o
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Fp o 291004
soidE 0 K116 [2.5/2.7]
B B2724 (P2724)

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.

- pfhid 300rpmer it -k B 4 100psigad & ch 4+ & & (Positive displacement
pump)c* » T3] im ﬁ;é_;{i\- '}E;L?,-g %’Eﬁfﬁﬁ% ?‘ﬁ“’j&i‘gétﬁs"‘ 2

A. 3§ 4 R ¢ T 700rpm

B. j& > &R i1-k B4 240 psig

C. Ae#r % - Re Bz fpk % = & 2§ & (Positive displacement pump)
D. &e# &2 % - RIF2 4pF % = & & & (Positive displacement pump)
§R A
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
B350 B2925 (P2926)

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.

- T 22 (&) AAF S T £ E & (Positive displacement
pump) - # - aF>+800psigis Aok ks Ak o B R2Z TR AE 0 BRI
% & 0n 3 80%M & o RIR R H#-g A ORKIF 4§ -

A Fl s B S

B. | : iF7

C. fa4f? % # 4

D. i57 8 ; a2 %

g% C
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Fp o 291004
fea i 0 K116 [2.5/2.7)]
B350 B3224 (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. 25 rpm.

B. 33 rpm.

C. 50 rpm.

D. 71 rpm.

ANSWER: C.

- % 1§ & (Positive displacement pump)>t— B 3 i ku¥ > fdigik 100rpm o Jn
F60gpm ™ i@ - 5 s B 3 30gpm o Pl R EE R D L5

A. 25 rpm.

B. 33 rpm.

C. 50 rpm.

D. 71 rpm.

¢k C

460



Fp o 291004
soidE 0 K116 [2.5/2.7]
B B3722 (P3730)

A rotary positive displacement pump (PDP) is being used to supply water to a piping
system.

The PDP is driven by an ac induction motor. The initial parameters are:

System pressure: 500 psig

PDP flow rate: 50 gpm

PDP motor current: 40 amps

After several hours, the PDP motor speed is increased such that the new PDP flow
rate is 100 gpm. If system pressure does not change, what is the approximate value of
the PDP motor current at the 100 gpm flow rate?

A. 80 amps

B. 160 amps

C. 320 amps

D. 640 amps

ANSWER: A.

it # § % (Positive Displacement Pump) » * 12 5 — & &k si4k & * -k > L PDP
d - LR RS EEES o A S Ek s
& KUR 4 500psig
PDP;: & : 50gpm
PDP 5 & % it © 40amps
SSHE ) P2 15 > J-PDPB i R4 > FA & ATeHPDPIR R & % 100gpm © %k
B4 2% Pl £100gpm i T 0 PDPE R i< 9 E S 9
A. 80 amps
B. 160 amps
C. 320 amps
D. 640 amps
§F A
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Fp o 291004
SondF 0 K117 [2.5/2.6]
B3t B324 (P322)

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

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

ANSWER: C.

>3- R T H G0 P SOKEET LA T A
VTR R AR RE A ke o
vRA R RS

v R AR R A ke o 4
T R A RS

C.

d
d

1 OO ® >
P
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Fp o 291004
feadp 0 K117 [2.5/2.6]
B3t B825

Which one of the following will occur as a direct result of operating a positive
displacement pump with insufficient net positive suction head?

A. Increased slip

B. Decreased pump speed

C. Increased flow rate

D. Vapor binding

ANSWER: D.

%% e v -k Eg (Net Positive Suction Header, NPSH) 7 %_ji/m ™ &d - & 2§
% (Positive displacement pump) > 2 % % % @ ?

A, B4 A

B. " M ki

C. H4¢ing
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Fp o 291004
feidE 0 K117 [2.5/2.6]
B B2824 (P2826)

A section of reactor coolant piping is being hydrostatically tested to 1,400 psig using

a positive displacement pump. The operating characteristics of the positive

displacement pump are shown below identifying ideal, design, and actual pump

performance during the test.

Which one of the following could have caused the observed difference between the

design and the actual pump performance?

A. Available NPSH decreased to slightly above the required NPSH for the pump.

B. Available NPSH decreased to slightly below the required NPSH for the pump.

C. Arrelief valve on the pump discharge piping failed to open at its setpoint of 1,400
psig.

D. A relief valve on the pump discharge piping opened prior to its setpoint of 1,400
psig.

ANSWER: B.

FREA g Mz - B * g % (Positive displacement pump)i& {7 7 48 4
# # ik 1 1,400psig o p*PDP2 3218 ~ X3 &2 R ERFF LA T 40T B - T AR H
FRERRFEIEAMLRLB2Z RTF]?

RV H E RGBT ORERE B S P MACE S P LB REFEE

B. R¥7 * e P8 /REFEER D P MMAT QP E LR REFEE
C. &R kgt 2 f3xl® 3k € 281,400psig# = B £z

D. Rii-kg st 2 #2cl a3k T 281,400psigiE 32 if B fc

% ¢ B.

>

arl

'
v
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Fp o 291004
foifE 0 K1.18[3.3/3.3]
Bt B1125 (P1425)

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 discharge piping upstream of the discharge isolation valve

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

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

D. On the pump suction piping downstream of the suction isolation valve
ANSWER: A.

st 1ER B £ R R (Positive displacement pump)£2 4p B dtAg 12k 3R 4 2
7@49;51%1&% =% T?lju”\:"—’ﬁ%iiiﬂﬁ?

Al BRI v FAE A o R et 2
B. A&k M r gt A Rl T P
C. ARIET ¥R 2 C [RYPR 25
D. &&iEv R 3R IR DT 25
Fx A

N
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Fp o 291004
fean 4 0 K1.18[3.3/3.3]
B350 B2425 (P626)

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.

~ $R4 it B F & (Positive displacement pump) ® > @3t & v B A e fRAER 2 B 2

X >/ p s ?

A Fhv R SAFRFRE FERUZET §FRT RALR

B. Filer R i MBEPMF » FERMZ BT § A7 RALK

C. FhvRAIAIEFHMF > BERUZET AT KRR

D. % @i r v RUFRFEHE > BRERUZEC FRTRFLEAN FHFH
WOk @ AR R

2% C.
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Fp o 291004
fean 4 0 K119 [2.6/2.6]
B35 B1625

A pump that moves liquid by means of a piston within a cylinder that displaces a
given volume of fluid for each stroke is a pump.

A. centrifugal

B. screw

C. reciprocating

D. radial

ANSWER: C.

FAdp 2 FRE AR FEY FHE-BAECREY BERERMORAS
&9

A. . (centrifugal)

B. %>z 5% (screw)

C. 74k 3 (reciprocating)

D. & (radial)

¢k C
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Fp o 291004
foifE 0 K1.19 [2.6/2.6]
B B2624 (P2626)

A section of reactor coolant piping is being hydrostatically tested to 1,400 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. A relief valve on the pump discharge piping has opened prior to its setpoint of
1,400 psig.

ANSWER: A.

FoBF Ak gRD @ R & (Positive displacement pump)it 7 # -k
sk 3 1,400psig e B RK REILR < 8 F R E W B A 40T B o T 5
¥ o BRI TR FRMALEL R Y

A R IR B AT 8 T 2

B. F s E4frok F SR WS RAE Y

C. ¥ * cNPSHR > Az T > & 14y i+ >0 & 5NPSH

D. &) v ¥4+ 2 - /i A% € 81,400psig2 3 i{ B

tx A
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Fp o 291004
foifE 0 K1.19 [2.6/2.6]
B B3025 (P3024)

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 1900 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 P H Y BBV T - S kLR Bk B Pt ROW E R Bk SR
++200psig£r 1900psig R 5¢ it P& » % — B il v B4 S ds iR T MIFR T B TR
£ o T f’v“?fé"' (EAR=eE S U S & R i ILgE 7 e

A. $he g (Axial flow centrifugal)

B. &= /i< (Radial flow centrifugal)

C. *g#g;\ 1 J}é% # (Rotary positive displacement)

D. 1.4k ;% & # & (Reciprocating positive displacement)

% C.
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Fp o 291004
feandp 0 K1.20 [3.1/3.1]
Bt B117

Prior to starting a positive displacement pump, the discharge valve should be open
to...

A. prevent rupturing the pump casing.

B. limit the pump motor starting time.

C. ensure the pump casing fills by backflow.

D. reduce pressure fluctuations in the discharge piping.

ANSWER: A.

2§ - I P § & (Positive displacement pump)z. w > I v & 3% B ks
TR R B LA
SETEY- R4 g

r;‘#ﬁ hEd wn
ERRRER S-S gl S i

W.UO.UUPF*

i
£ A
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Fp o 291004
feandp 0 K1.20 [3.1/3.1]
Bt B923

A pump in a liquid system should be started with its discharge valve
to avoid rupturing the pump casing and/or discharge piping.

A. centrifugal; fully closed

B. centrifugal; fully open

C. positive displacement; fully closed
D. positive displacement; fully open
ANSWER: D.

o R KA 2 Rzt o ®
BdroE AL o
s 2B
oo 2B

&+ # & (Positive Displacement) ; 2 i#
&+ # & (Positive Displacement) ; > F#
¢%: D
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Fp o 291004
SondF 0 K1.21[3.1/3.0]
Bt B525 (P1923)

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

A. closed; closed

B. closed; open

C. open; closed

D. open; open

ANSWER: D.

- I # & % (Positive displacement pump) & 3% & # & o gl e g
Frim T Az o

A BEF S HP

B. BMF B

C. Fic: MF

D. Rk Fic

£%: D.

>

oy
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Fp o 291004
seidr 0 K121 [3.1/3.1]
B B1724 (P1722)

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

A. throttled; throttled

B. throttled; fully open

C. fully open; throttled

D. fully open; fully open

ANSWER: D.

- & # & & (Positive displacement pump) &% & H & v & 2R Ml
BT Az o

A5 Sk e AK &

A & on s ain
B. &/ 2 F
C. 2B an
D. ¥ >F%
¢%: D
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#p o 191004
feadp 0 K122 [2.3/2.5]
B350 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.

- I # & & (Positive displacement pump) it 3 i% ;% 42 1 — $.100psigT™ i& #& ¢, %
RO BRABEFAT AXFH O FPFRFREF L - T REEIFIP > F 4

SRS 34 3 200psighF o PR KR H-4 ORI E g .
A Hite o adE 8
B. i‘gﬁ bk

C. w57 % afi %
D. @7 % ]
Ex A
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RILE/EE%E : 291004/1 (2016511)
FIRENH © K1.04[3.0/3.1]
5% - B2017 (P2019)

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.

25 —a AAEERERIVCRECL ME) - BEORHYH BRI R HR4EF

A N iBE e WA ZE - A& Rl ZieZ IR S IE 2

A. HIRRFERFEA TEREHIERERARE - &8 —/NERiiER - iR ERE
JEEREEES

B. N AEAEERIRE - SOBMHE AR - R4 g3 BEE

%

C. N HEAHERERIVAE  CBHE RV —ERRHR - 2R g3%458
FH SR

D. BN EERERER LAE  ZREERE N MEERraEEE

EF B
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F}H /585% © 291004/2 (2016 i)
HIREHE © K1.05 [2.8/2.9]
Feyg © B4211 (P4211)

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 higher
cooling water pump flow rate and a reduced pump discharge head?

A. Increase pump speed by 20 percent.

B. Decrease 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: D.

S EE P AVK SR (R T E) » NS e E BRI E R I
P PR A HH 1 7KEA 2

AR IR EEIRET120%

B /K IR i {20%

C. I g ch i dH 2 iy = —4f

D55 — MR B E A

=
= =

Jrﬁ}

D

SERVICE ﬁ SURGE
WATER MAKEUP TANK
I HEAT
EXCHANGER
HEAT
LOADS

PUMP
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Rl E/EE%E : 291004/3 (2016 #75)
KIREME © K1.05[2.8/2.9]
5% : B6910 (P6910)

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 O IR AT » SoRi RV CIRERER - EZREEN % - Bzt
TEHVREET IR
FHTIERS] =30 psig
FIECIERT] =10 psig
H R RORFFRAEAINGE - & IR EIRIE T — & > RIZRH IR 75k
A. 80 psig
B. 90 psig
C. 120 psig
D. 130 psig

0¥
viat

B
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FHE/ESE - 29100474 (2016 73)
KIREME © K1.05[2.8/2.9]
FF3k © B7210 (P7212)

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 F— &8 U ZE R /K e A — B2 25 30 feet HYEE/KRE » %28 2785 (5 /KRB EE - T
K AE /KIS AR T2 /KM b5 Eeat At /KIE T e A WiE
#/K 7 = EAER T REEEAEE %KM B T2 Pk -

TE/K I B ELT  78 KSR K T R H KR OB s+ Tl
TKAE 7K 5 EUREAE A R RS R A i /KRG

A, EJTHEEA S BETTEA

B. EH#EA T FHEA

C. THEA LJH#EA

D. TH#EA  PHEA

§

:
v

B

IS
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ﬂg / 5;5 291004/5 (2016 i)
F?g}}% ; |37311 (P7311)

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 AR SR (R T E) » MRS e B BRI B RN F i
TEF TRV C1/KEA 2

AJRFR R (20%

BRI 2 T120%

C. I g ch i dH 2 iy = —4f

DR —sH VG S E A S

=
= =

Jrﬁ}

C

SERVICE ——JSURGE
WATER MAKEUP>—ﬁ— TANK
| HEAT
EXCHANGER

HEAT
LOADS

PUMP
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FLE/EESE : 291004/6 (2016 #7i)
HIREHE - K1.05 [2.8/2.9]
FE9% @ B7411 (P7412)

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 EE RIS AIK S E (R T E) o SHER AV R DAE A T YIZE WA
S
SRHICIER ) = 45 psig
TRHELIER 7 = 15 psig
ERER =120 gpm
FERRALE/ NI KIS BT ¢
SRR Y] = 48 psig
RHELCIER ] = 18 psig
RimE#R =120 gpm
AT R S R A S R R A 7
A G HAMAVES T - JREHEE T
B.Z%0 A HAMAVEE) T - SHERE KIS
C.E/KIEEIRIE Y - /KR I IRA S5/ )N

D. & RETE/KALT S » RE7KIR H IR BRI /
HxE: B
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ﬂg / gré 291004/7 (2016 i)
,:?—5);"; ; B7604 (P7604)

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.

BT — A AR R & TP AR O IR R PR SR B 2SR AR A0 IR - A B A IREE
/\{I)ﬁ FUFT AR EE BRI (SRR - B BE H ARy ST -
YAl R S Rl R S B £ RN ?
ATEFREABIHYEREORE - R I RRVBAREEEIRAE R

BE AR ARG R BRI
C A AR B R -
D £ FLEE AR B R

S
AL
= =

D

Jrﬁ}

HEAD

TR IR REEEER AN
R REEIR AR TR
LR

OPERATING
POINT B

}

OPERATING
POINT A

FLOW RATE
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FLE/EESE : 291004/8 (2016 i)
HIREHE - K1.05 [2.8/2.9]
FE9k © B7614 (P7614)

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 — e BRI KA — B 5 30 feet AHRACEREI/KIE » IR ZEAERK
FEIRIE - /K A GEKIEARIRET 20« (8K B D7 B A S/ KR 5
HEA > R KT 2 R E B R T B R R - 3 K H A=+ mik
fE o

TR E T KB IR G T DB T R e
7J<7Fﬁl§l’7ﬁ7ﬁ73ﬁ%ﬁﬁ7ﬁﬁ%%ﬁ B °

A ETTEA  ETHEA

B.EJTHEA S NHHEA

CRHHEA J:??ﬁ/&

DN TH#EA - TITH#E
Ex: C
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Rl E/EE%E : 291004/9 (2016 #7i)
KIREME : K1.06 [3.3/3.3]
3% © B4113 (P4110)

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 feet of net positive suction head (NPSH). Assume that pump
suction 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.

SE— G EAEEE ORI — R IGUEE /KR Y SR EUK - 7R 66°F(R T IE]) ©
EEAT — R KRR T - ZRATRR R IEBKTE(NPSH) & 4 feet » a2 iR /K TH
TER TR NS /KRE KA aTEaE T o 3R/ KAL R 2 m iR R% /K 2R B
R R FLERER 5 ?

A.34 feet

B.29 feet

C.21 feet

D.16 feet

Vo
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l:l/\: C
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FHERESE © 291004/10 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% © B4410 (P4410)

Refer to the drawing of a centrifugal pump taking suction from the bottom of an open
storage tank containing water at 66°F (see figure below). 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. 6 feet

B. 12 feet

C. 39 feet

D. 45 feet

ANSWER: D.

SE— G ORI B FRBE R KFENEETEUK » ZK0f 66°F(R NE) « ZRAYZ
SE SRR B /KR /K AL R I B b o (ERE A — R KRR T » R /KBRS 1]
R 35 R A A] R IE R /K BE(E &Y Ryfe] 2

A. 6 feet

B. 12 feet

C. 39 feet

D. 45 feet

oS .
l/_}:l\/\ ° D

v

6
WATER
FEET STORAGE
*_ - TANK
6
FEET
v Lo
PUMP
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FHERESE © 291004/11 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% © B4710 (P4712)

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.

— G B K AT — RN e B IR - SR I
B B 50% » R RAT AR B ETOKTANPSH)___ : Tipi# g NPSH
¥ :

AR ([

B4R | YEia

CHG ¢ BEE

DR ¢ HERRE

oS .
l/_}:l\/\ ° C

v
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FLE/EESE : 291004/12 (2016 i)
HIREHE © K1.06 [3.3/3.3]
FE9E © B5210 (P5211)

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.

25 ORI KRR EUK (R T E]) -

A

® KB KIH 60°F.

® EIEHGHR = /KAE R 50feet

® [ KIEFTEE B/ NFIE /KT Fy 4feet

WIERTKREKAL FOEF 24 T I - T ol B 0 HL e /K IR AR R 2 2
ATKIEG I i HE]E KK fE 24 20feet - /KIEFHAH IRFLERR SR -

B./KZE i IE 28 > HEE /KK E4T 16feet » /KIEFHMA HIR FLERIH S

COKZRARFIEH il » HF|E/KARIR /KRR /KEL » KRR AR LA SR -

D./KIE 6 I & e B S KAER /KIS K EL - /KIEBHa IR R SHEH -

e
AL
= =

A

$%

PUMP
T L,
50
FEET
WATER
STORAGE
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FHERESE © 291004/13 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% + B5510 (P5511)

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.

SETEFR 2 ERS5E - 89F - RS EIKE -

[y

4 K RIS A B EEE56 feet

2Bt 7K IR T RE 2 7 IR /K EE £ 10 feet

® ShteslR )]k 1.2 psia

® I KRS 90°F

® SEUKIE 2R /KEEIER F O
HBIHOREDLTARES D A RIS KRR NPSH 2
A. 1.2 feet

B. 2.8 feet

C. 4.0 feet
D. 5.2 feet

oS .
l/_}:l\/\ ° B

v
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FHE TSR © 291004/14 (2016 i)
KIRESE © K1.06 [3.3/3.3]
FF3% © B5610 (P5611)

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.

— ORI KIEEUK > #7KEEASAIKERER - B2 /KFEE—(EERE:
_ mymEBREE > HOKIEH R EIEEIREE_ IR IKEEZ
S IER K BE A ©
=
s B
P 2F
;B8R

U 0w
=i i g

o4
v

D
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FHERESE © 291004/15 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% + B5810 (P5810)

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.

2% — A LRI R B E KRR K - K70 75°F [B(R T E) -
IRIRHIZ SR B KR KA R B LE - BERE— R RREE T > ZRAYBOK
BRIAS TR - 55 R A A A KR (E A Ryl 2

A. 5 feet
B. 10 feet
C. 17 feet
D. 23 feet
ZZE: D
PUMP
Y { 5
15
FEET '/F
5 WATER
FEET STORAGE
v i A1 TANK
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FHERESE © 291004/16 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF5% © B5911 (P5910)

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-inch.

B. Hotwell level increases by 6 -inch.

C. Condensate temperature decreases by 6°F.

D. Condensate temperature increases by 6°F.

ANSWER: B.

SE MR PR 2205 b ~ B - RS EVKE ©
R HIFIHARES

® ShtesEL )]k 1.2 psia

& SUEUKHFE Fy 96°F

® ES/KAIEE S BEKIERTHUKEL S 10 feet

a2 BtesHBR JIAEE » NI iefit /2 /K IE 2 o] 3 IER /KEE(NPSH)HY
A E ?

A. B HIKALFEAE 6-inch

B. #H/Kfr L7t 6-inch

C. AEKRFEK 6°F

D. AEUKH BTt 6°F

Vo

l:l/\: B
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FHE TSR © 291004/17 (2016 i)
KIRESE © K1.06 [3.3/3.3]
FF3% © B6211 (P6211)

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.

— GO RERE—FEKIERUK » EHHEARE— R s 6 - &% B e —(ELE
Eﬁ@ > HRHOUREERIREE_ RREEE » LR 2R IE

K 7K BH i 1= ©

A /a:iF#EJ

B.= 5 HiIR

CAL ; 25

DAK 5 &%

EEDA
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FHERESE © 291004/18 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% - B6410 (P6410)

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 e R > HAREE 2R IER /KEE(NPSH) £ 150 feet - #E A HL7R 2 /K
BBy 300°F o FYIE AR HR LR IR 40K NPSH 7 R HE 1) 2

A. 60 psia

B. 83 psia

C. 108 psia

D. 127 psia

o

l:l/\: D
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FLE/EESE : 291004/19 (2016 Hrig)
HIGESE © K1.06 [3.3/3.3]
FE9% © B6510 (P6510)

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.

%%?.‘:PﬁﬁTZim/m s ??E’:h\‘# N &/%};%%7](%—{ o
AT -

2 7K IR R HR A B SR 6 feet
KA1 By 6 feet

ERHF/KOf Ry 90°F

= htesBR )1 Fy 1.3 psia

TiiE < i R B R K GRE AL By O

o [ /2 st 7K 28 2 A R 73 IE e /K9 Ry fa] 2
A. 6.0 feet

B. 7.4 feet

C. 12.0 feet

D. 13.4 feet
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FHERESE © 291004/20 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF5% - B6811 (P6810)

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
FAELUKOR = 300°F
#ECI/KOH B00°F B » %R FTAR 2B IEUL/KEE(NPSH) 5 150 feet « L) H AR i1
SBIE > T R ARG KCRATH NPSH 2R (S LR 2
A. 132 psia
B. 128 psia
C. 73 psia
D. 67 psia
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l:l/\: B
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FHERESE © 291004/21 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
FF3% - B6911 (P6911)

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.

— BB ORI RGN /KFE UK > ZRZAEEE /KRR o ZRIE/KIE YRS HY

KR EA—ENIEERY 248 -

(S

® KiE/Kfr Tz 26 feet > /K 60°F

o CRITRAEEE R > FUM SRy 50 gpm

® L ERTEEIF I /KT Fy 30 feet

N[ R iZ 28 B ATHIRRS » DLUR /KRS K AL NI KIR R E R s 2 ?

AZEHAIHERFLERIR S © E/KREKIL N - R ERRREREE

B.ZE HATH IRFLERIR S © /K KEzaT - R RFERERER

CEHANIARHRFLEIR S | RRERGIEZ/KRE/KAL T 2K - HE
TKFE 7K AL F 228 HIRFLERR SRS » R ERSEIF(K

D.2E HAnli R R FLERR S ; R SR G a2/ KRE /KA TR 2R - (HE
TKFERN KB RZ - R A RBHES - RERSEIRK
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ﬂalﬂézmmMﬂQMGﬁw)
F?dﬁ. B7112(P7110)

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 shallower.

ANSWER: B.

TER—EEE LR —EE KMEUK « ZZRZET K EE - EEigiREL
= 4 feet o

R ZHUKE %Wﬁ%ﬁ&ﬁ?4mﬂﬂﬁ:fﬁ&ﬂmEﬁS%’H%%E@%
AT B AR K BRR R B L 0T 720 - 55 R NI e s ol 28 2 n] VS IE
7K9H ?

AR K HUKE RSt 2 feet

B.ZE S HUKE BEIE [ 2 feet

CIERHUKERS » {H# KB B Rz 2 feet

D4 HUKE RS » {8 UK ELE 5 RS 2 feet
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FHERESE © 291004/23 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
755  B7624 (P7624)

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.

TER—EEE LR —EE KK - IR FE > EEmIRLLA
= 4 feet o

R ZHUKERRUKEAEAE T 4 feet o (e E/KMACR TN » HAE PSR EEE
Ffrigs i YR K BRI L S L & n] 72K » 55 R N IMe] 888 n] [ae{R2g 2 m] 7 1Rk
7KEE ?

AR HUKESITEE S 2 feet

B.ZR KUK EFEH[FEIK 2 feet

CILEHUKERS » (HHr KB H 7% 2 feet

D4R HUKE RS » {8 KB 5 RS 2 feet

Vo ant= 20N
EFE A

RESERVOIR
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FIE/ESE © 291004/24 (2016 i)
HIGESE © K1.06 [3.3/3.3]
FE9k © B7643 (P7643)

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 — LR — (B KUK (R T IB > MK L 20 feet > K
60°F - TR FI AT A LIRS -

I KRR LV AORT S 2 80°F » KHRSTILBAR » 2ORATN
I BRm RSERARE

AFHE I

B I

CR 5 7175

D% | [#(E

=
= =

Jrﬁ}

B

TANK
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FHERESE © 291004/25 (2016 #73H)
KIRESE © K1.06 [3.3/3.3]
[F-55% - B7664 (P7664)

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

® The pump requires 45 feet of net positive suction head.

® The pump is currently operating at 50 gpm.

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 the tank empties.

D. The pump is currently not cavitating; pump flow rate will gradually decrease with
tank level, and then rapidly decrease when cavitation begins before the tank
empties.

ANSWER: D.

— Gl IR IE— BERR B R KAE UK o 2R 28T 7KRE TR R 0 1 7K R Y JES B

7K FEA—EIIERRY 2248 A

[

® KAEKfT L 26 feet » 7KJE 60°F

® IR FNERISHIE /KEE By 45 feet

® TRIIFEE » HIE ARy 50 gpm

THIMer 2 FeiZ 2R H RTHUAREE » DU EE/KREKAL MRS RR BRI 2 ?

AZEHAIHERFLERIR S /KRR N - R ERRRERE

B.Z¢ HATH IRFLER S » /KK Hhaz Al » SRR R ER

CEHANIREIRILENIR S » R ERGEE/KRE/KAL T2 - HE
TKEREH 7K HEEZET - B ER B

DR HANAEIRFLENR S 5 R ERGREZ/KRE/KAL T2 - EE
TKIE 7KW HHEZ AT > SRR R LB RS - R ER B K
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FHERESE © 291004/26 (2016 #71H)
KIRESE © K1.06 [3.3/3.3]
3% - B7683 (P7683)

A centrifugal pump is operating normally in a closed cooling water system. If system
pressure is increased by 10 psi, the available net positive suction head (NPSH) for the

pump will ; and the pump mass flow rate will . (Assume the
water density does not change and the minimum required NPSH for the pump is
maintained.)

A. increase; increase

B. increase; remain the same
C. decrease; decrease

D. decrease; remain the same
ANSWER: B.

—GHELIRAE—(EEPARSEIK R T IR EE - (5 28K RRRIB TS

10 psi > 5% % 2 A] 5 IE /K BE(NPSH)#f s KIEEERERE
_ (EEKERERSR . HAERRLIE 2 B/ NTEE NPSH) -
A FHE S FHE

B. JhE s A&
C. PR S FH(E
D. [ g

i
v

B
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ﬂE/ 5)‘5 291004/27 (2016 i)
,:?—5);% ; 81026

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.

— G BT B LR AL R IR SRS REA IR S o ARl ] DUHIET AR A
P AL Ry 2R S 3 2
A EEE BRI RFERF AR - BB As I B
B. BB MR EN AR > AU ERAE
CRZEEEERILIEEER - BEER s HmB
D& EHEERIL L EE > RGURAERAE

S
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= =

%
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FHERESE © 291004/28 (2016 #71H)
KIREME : K1.07 [2.8/2.8]
FF9€ : B1726 (P2827)

A cooling water pump is being driven by an AC induction motor. Which one of the
following describes how and why pump motor current will change if the pump shaft
shears?

A. Decreases, due to decreased pump work.

B. Decreases, due to decreased counter electromotive force.

C. Increases, due to increased pump work.

D. Increases, due to decreased counter electromotive force.

ANSWER: A.

— B AAKIEH— R e R - A E i an FoR il - Bz
AR A S A (TP B DU Ry TP EE A B 2

A S EEE TG IRK - KRR (ED D

B. GRS G R - [N R EEENEE

C.REEEEERE LIt AR IEDHEIN

DG e e LT N s shshse )\

oS .
é/\ ° A

v
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FHERESE © 291004/29 (2016 #71H)
KIREME : K1.07 [2.8/2.8]
FF3% - B3820 (P3822)

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 S B S EE SR BN B L ORI S EE RIS AR (2R - IMRIE(R -
e EEER A2 ° IEFAR T > BENERRER AL I EHLIAFD
B

YA T e R AR R AR IR @R S A A RIA ?

AZRHBIRE > FSEERVERES S5 PR

B.2R —Fita&R e S A,

CR—PiltnA AHERE - EE2F % 5 kR (Prime)

D.4EER - SRR/ KIR B ARAE =
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FHERESE © 291004/30 (2016 #73H)
KIREME : K1.07 [2.8/2.8]
FF3% © B4811 (P4811)

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.

— R LR — RSO BUE S 2 BRE) - IR IR S KA B A2,
B FRATUHEIRILATT -

EEREER = 100 amps

KmEH =400 gpm

RHEECDRE =70
4 /[NISLATS - B REREEIREEE 95 amps o I R M B R R T YR
ASAIZK KR ZE 60°F » {HZE R R g
B. A AI/KACHE T2 80°F - (HEEREHR A8
COAAIZK/CHAEE » H AU —(HEEH - IR A S AK
D.2AIZK/CRAEE » (H AP —4H RS SR A SRR

S

EZ . D
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FLE/EESE : 291004/31 (2016 i)
HIGESE © K1.07 [2.8/2.8]
FE9% © B6311 (P6310)

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.

—E R B LR — RAOR EE 2 RaE) o % RIS al/K&s B Hray 2L
B RPN T -
R = 100 amps
EE® =400 gpm
RHELCLREE =T70°F
4 /N DU% o B EE 2 105 amps o NYIf[ R S U R EAIIRKA ?
A./% N7KZKORFE 2 60°F » (HIR R ER A EE
RAKACRFEZE 80°F » (HIERERAE
C /%H7J<7J</EK B (HAGUHE —dHEVEH > HZ R AESAIK
D.SAIKACRANE » (H AN H P —4H B E #H s 1L #EE > SAl/ K ieEE

g
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Jrﬁ}

C

178



FHERESE © 291004/32 (2016 #73H)
KIRENH * K1.12[2./2.8]
FF3% © B5111 (P5111)

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.

ZEAEHE LR O E S EAVIRIA SR E Al Rax A BIRAVATEE
P -

A7 (Runout)

B2

C.BHEh/Kes

D.7K§

Rz e
EE: A
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FHERESE © 291004/33 (2016 #71H)
KIREME © K1.13[2.6/2.7]
FF3% + B5812 (P5813)

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 LR REUENE -t A ZR(E A BEIRG U 1o B 2R A e i - (&
asciE W B /KR EIRfHK > HAECKOR ~ #EOERTT ~ SRERIGHE - AlEE AR
L WHEEmEhEHEST o DU HIRTRESIEIROKEH -
AEEROA 5 EERER

B.EE#IA ¢ EERUN

C.Lhimy )y + Ehirk

D.LE#/ N 5 Ehi

S
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FHE TSR © 291004/34 (2016 i)
KIREME © K1.13[2.6/2.7]
FFa% © B6012

A single-stage (single impeller) centrifugal pump and a two-stage (two impellers)
centrifugal pump have identical head-capacity curves. The pumps are connected to
identical suction and discharge piping in a water system.

Compared to the single-stage pump, the two-stage pump produces the same flow rate
at about pump discharge head; and for the same flow rate, the two-stage
pump requires net positive suction head.

A. twice the; less

B. twice the; more

C. the same; less

D. the same; more

ANSWER: C.

— 5 B AR (B )l O FR B — o e (R i) e L R 3 M [FI /KB R R
i W BRI HE TR /K S o A — R /KR S > R Ot B2k S
[E]—fRE E RS - FEARERERAEI T - SERIRAY T /KBRS Ry RS IR Y
s AR IR NPT AR 5 IR KEREL BEAR IR °
AR K
B.WIfE & =
CAHHENE : &
DAHEIE : &

Rz .
ExE: C
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L H/REYE © 291004/35 (2016 i)
HIREHE © K1.13[2.6/2.7]
Feyg © B6712 (P6711)

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 KRB RIS - ZRERHK - 37K AK
FRIECHS o ZKREROMEARE w2 > SRR [ ey B -
Bz g A HAA AL 7J<$ﬁ7J<ﬁH¥Z£U 30feet Hf » ZRAVHTAEERE AL
] o Mol vt & (SN

A1:D

B.2; A

C.1:E

D.2:C

e
AL
= =

-N}
@

. ’/FDINT A

POINTE
CURVE 1

POINT B
HEAD

CURVE 2

POINTD
S POINT C

FLOW
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FHERESE © 291004/36 (2016 #71H)
KIREME © K1.13[2.6/2.7]
FF3% © B7312 (P7310)

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 [ P O IR AR 1 AR A A e R ] (R T )
N HI e i a0 Ry A W 15k SRS SCRAAY ZKBR{E 2

ASEZ IR ATRE TR IR AUKER(E

B.IR 7R 2 F/KERE DA /K IR EE A= fL e
C.Z/KBA{EHIE S Ry R EhAE

D.5% 7K BA{E B B e A 2 PN BT e 2R A BB EL M PR O
E&: D
HEAD
FLOW RATE

183



ﬂE/ 5)‘5 291004/37 (2016 i)
,:?—5);% ; |34312 (P4313)

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:

® The eye of the pump impeller is located 30 feet below the tank 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 tank water temperature is 60°F.

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

A. 106 feet

B. 121 feet

C. 136 feet

D. 151 feet

ANSWER: D.

—EBEELIUB KR — B HEREE B EE/K R FhK ﬁﬁéﬁﬁﬂ@iiﬁﬁ)‘i;{%
B% o PR H 5% UMD T B R G KR A AR i K S
(S
o RIEIGHIR SRR /KAE /KA 30 feet
® X Rl KIS TE By 120 feet
® TEFTER ZIFIER/KEE(NPSH) £ 15 feet
® KHME7KH K 60°F
A E R HAM KRR BN /K EYE S R R IR 2 DS SR B2 E R
JRME A H KK ?
A. 106 feet
B. 121 feet

C. 136 feet
D. 151feet

e
AL
= =

D

Jrﬁ}

184



FHERESE © 291004/38 (2016 #71H)
KIREME : K1.14 [2.5/2.5]
FF3% © B4513 (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.

E— G AR BT BT KBEAIRORS » RAI e BEEE IR EES ?
AZEEEER

B 2 fefE M =%

C. 1] FH /IR 7K BE

D.Fr g 1ER /K 5H

oS .
l/_}:l\/\ * C
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ﬂalﬂézmmeQM6%W)
F?dﬁ. B4911(P4912)

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.

—EBELECH K E R BEE KA RK - AR ABE T &R - B —REEE
2 M A RN 7K i P AR BE TR R K K e

A

o EIEGHR Z mAR (A KA /K 15 feet

® T RHEKIEEEETE By 120 feet

® KIEFTTE 2 IFIEM /KEE By 15 feet
o

KA KB By 60°F
HEAEREMKIIRL - EHYI7KFERE SN E AKE 2/ DE SR > 328
FrIZEME A H Kok 2
A. 91 feet
B. 106 feet
C. 121 feet
D. 136 feet
& C
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FHERESE © 291004/40 (2016 #73H)
KIREME : K1.14 [2.5/2.5]
FF3% © B5412 (P5412)

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 - FPAEER LA K S o HER R IR LR
5 HREREFIHBUEREMER o MIME T DR HIR LR 5T > 18
ERZ R 7

A ZRSAECCE = HYBR ST T i

B. A SAE LR S AR T 3

CHF MRIREE » SIS S IS 2R

D.F NEZR > S5 A A & B i N R 3 IR KEHR R B

R 22 .
EE: A
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ﬂE/ 5)‘5 291004/41 (2016 i)
,:?—5);% ; |35712 (P5712)

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.

N EER— G B B ORI E E R
NYAIHS BT LR A fiEREL B figR ? (RE - NPSH RIS 1R /KER)

A fh4s B 45
A. 2R 7KEH ] F NPSH
B. A F NPSH F2E NPSH
C F2E NPSH EXSVICGEEEES
D EXCVICELEES T /KuE
EZE: B
CURVE A

HEAD

CURVE B

FLOW RATE
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FFE /85 - 291004/42 (2016 i)
HIGESE © K1.14 [2.5/2.5]
FE9k © B6511 (P6512)

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 O R IR S — SR S AR AT - BRI LR
BRI AR - RN RHEAIES » R ERET T E RN E
# o NI A LER IR AL SRR - RS R 2R ER 7

AR TNFEZREEE - SRR B 0 S 25 A

B.IF NRZESE - S ALERS8E % RS 2B

CHF MR » 55U A A EE R/ N $ R K BRAV IR A

DA NEZE - 55 DA E A BAREL & fe/ NS 4 IE RO KBRRYZR B

Ex: C
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ﬂE/ 5}"5 291004/43 (2016 i)
,:?—5);% ; |37012 (P7012)

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.

S5 — R AK G (R T E) - B R EHIRFLER S » SR AEE]
HEERRFRER - Tﬂﬁ%TUf?ﬁﬁﬂ@ﬁ%m TR Z A&
R

AT#ERAACTER

B.3E S ELLR AR S

CRERETERYE B R B L SR T R L ik

DIF MRZESEE > 5L s S IR S A

S
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L H/REYE © 291004/44 (2016 i)
KIREME © K1.14[25/2.5]
[F-55%  B7634 (P7634)

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

How will the centrifugal pump flow rate be affected if the surge tank level decreases
from 8 feet to 4 feet? (Assume the pump maintains adequate net positive suction
head.)

A. Pump flow rate will increase.

B. Pump flow rate will decrease.

C. Pump flow rate will remain the same.

D. Cannot be determined without additional information.

ANSWER: C.
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Refer to the drawing of an operating curve for a positive displacement pump in a
closed water system (see figure below).

Which one of the following describes the value of the 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 as the water circulates through
the system.

ANSWER: D.
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Water enters a positive displacement pump at 50 psig and 90°F. What is the available
net positive suction head for the pump?

A. 80 feet

B. 114 feet

C. 133 feet

D. 148 feet

ANSWER: D.
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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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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.
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