NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.01 [3.3/3.5]
QID: P21

Which one of the following contains indicationsaaivitation in an operating centrifugal pump?
A. Low flow rate with low discharge pressure.

B. Low flow rate with high discharge pressure.

C. High motor amps with low discharge pressure.

D. High motor amps with high discharge pressure.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.01 [3.3/3.5]
QID: P221 (B218)

A centrifugal pump is initially operating at maximuated flow rate in an open system. Which one
of the following moderate changes will cause thepuo operate in closer proximity to cavitation?

A. Increase pump inlet temperature.

B. Decrease pump speed.

C. Increase pump suction pressure.

D. Decrease pump recirculation flow rate.

ANSWER: A.
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Pump cavitation occurs when vapor bubbles are fdratéhe eye of a pump impeller...
A. when the localized flow velocity exceeds soretoeity for the existing fluid temperature.
B. when the localized pressure exceeds the vagasspre for the existing fluid temperature.

C. and enter a high pressure region of the pumpenwhey collapse, causing damaging pressure
pulsations.

D. and are discharged from the pump where thegppsd in downstream piping, causing damaging
pressure pulsations.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.01 [3.3/3.5]
QID: P524

Which one of the following contains symptoms asatad with cavitation in an operating centrifugal
pump?

A. Decreased motor current and pump speed.
B. Decreased pump and motor temperature.
C. Steadily increasing discharge pressure.

D. Increased noise and vibration.

ANSWER: D.
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Which one of the following will promptly result icavitation of a centrifugal pump that is initially
operating at 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.

TOPIC: 191004
KNOWLEDGE: K1.01 [3.3/3.5]
QID: P1220 (B1218)

Which one of the following describes pump cavitafio

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

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

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

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

ANSWER: B.
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Which one of the following is an indication of puroavitation?
A. Pump motor amps are pegged high.

B. Pump discharge pressure indicates zero.

C. Pump motor amps are fluctuating.

D. Pump discharge pressure indicates shutoff head.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.01 [3.3/3.5]
QID: P1520 (B1018)

If a centrifugal pump is started with the dischavgbre fully open versus throttled, the possibibfy
pump runout will ; and the possibilitypaimp cavitation will

A. increase; decrease
B. increase; increase

C. decrease; decrease
D. decrease; increase

ANSWER: B.
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If a centrifugal pump is started with the dischavgéve throttled versus fully open, the possibibfy
pump runout will ; and the possibilitypaimp cavitation will

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

D. decrease; increase

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.02 [3.1/3.4]
QID: P106

After a motor-driven centrifugal pump is startduk following indications are observed:
Oscillating flow rate
Oscillating discharge pressure
Oscillating motor amps

These indications are symptoms that the pump isréqcing...

A. excessive thrust.

B. cavitation.

C. runout.

D. wear ring failure.

ANSWER: B.
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The presence of air in a pump casing may result in when the pump is started.
A. vortexing

B. pump runout

C. pump overspeed

D. gas binding

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.02 [3.1/3.4]
QID: P920

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

A. Fluctuating pump discharge pressure, reduceidsyfiow rate, and increased pump motor
current.

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

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

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

ANSWER: D.
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Which one of the following is an effective methaa €nsuring that a centrifugal pump remains
primed and does not become gas bound during pueraipn_and after pump shutdown?

A. Install the pump below the level of the suctgsupply.
B. Install a check valve in the discharge pipingha pump.
C. Install an orifice plate in the discharge pipofghe pump.

D. Install a pump recirculation line from the pushpcharge piping to the pump suction piping.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P23 (B423)

Operating a motor-driven centrifugal pump for ateexled 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.
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When a centrifugal pump is operating at shutofithéas pumping at capacity and

discharge head.
A. maximum; maximum
B. maximum; minimum
C. minimum; maximum
D. minimum; minimum

ANSWER: C.
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Refer to the drawing of centrifugal pump and systgrarating curves (see figure below).
Which point represents pump operation at shutcdtiRe

A. Point A

B. Point B

C. PointC

D. Point D

ANSWER: A.

POINT A
4
HEAD
POINT B
POINTD POINT C
¥
FLOW RATE
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Operating a centrifugal pump at shutoff head withreairculation flow can quickly result in...
A. discharge piping overpressure.

B. suction piping overpressure.

C. excessive pump leakoff.

D. pump overheating.

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P321 (B319)

A motor-driven centrifugal pump with no recirculatiflow 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.
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A nuclear power plant is operating at full poweranra 200 gpm reactor coolant leak occurs, which
results in a reactor scram and initiation of emeegecoolant injection. Reactor vessel pressure
stabilizes at 900 psia. All centrifugal injectipupmps are operating with all pump miniflow paths
isolated. The shutoff heads for the pumps arelésAfs:

High pressure coolant injection (HPCI) pumps = 0,p6ia
Low pressure coolant injection (LPCI) pumps = 28@&p

If the injection pumps continue operating undestheonditions, which pumps are more likely to fail,
and why?

A. LPCI pumps, due to pump overheating.
B. LPCI pumps, due to motor overheating.
C. HPCI pumps, due to pump overheating.
D. HPCI pumps, due to motor overheating.

ANSWER: A.
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Refer to the drawing of a centrifugal pump witreairculation line (see figure below).

The flowpath through valve A is designed to...

A. prevent pump runout by creating a recirculafiowpath.

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

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

D. prevent the discharge piping from exceedinggtepressure during no-flow conditions.

ANSWER: B.

A
:>|a<? ________ 1
VALVE :
¢ ~ - ORIFICE ql)
T >

-12- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P1423

Which one of the following is at a relatively highlue when a centrifugal pump is operating at difiuto
head?

A. Pump motor current
B. Pump volumetric flow rate
C. Available net positive suction head

D. Required net positive suction head

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P1523

Which one of the following describes radial-flonntgfugal pump operating parameters at shutoff
head?

A. High discharge pressure, low flow, low power e
B. High discharge pressure, high flow, low powemded
C. Low discharge pressure, low flow, high power dach
D. Low discharge pressure, high flow, high powandad

ANSWER: A.
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Which one of the following conditions applies toentrifugal pump running at shutoff head?
A. The volumetric flow rate for the pump has beeaximized.

B. Cavitation will occur immediately upon reachisigutoff head.

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

D. Pump differential pressure is at a minimum value

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P1922

Which one of the following would result from openat a motor-driven radial-flow centrifugal pump
in a water system for an extended period with ieehdirge valve shut and no recirculation flow?

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

B. No motor damage, but the pump will overspeedraag be damaged.

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

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

ANSWER: A.
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Refer to the drawing of a pump with recirculatiorel (see figure below).

Which one of the following describes the resporfdb®pump if a complete flow blockage occurs in
the discharge line just downstream of the flow sraitter?

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

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

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

D. The pump will be able to operate under theselitimms indefinitely, due to sustained main flow.

ANSWER: B.

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

Which one of the following will cause the pump tf@eoate at shutoff head?

A.

B.

C.

D.

The fire hose is replaced with a 6-inch diaméterhose.
The fire hose is replaced with a 2-inch diaméterhose.
Pump speed is increased until steam formatidimea¢ye of the pump prevents pump flow.

Pump speed is decreased until pump dischargsymeis insufficient to cause flow.

ANSWER: D.
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Refer to the drawing of a pump with a recirculatioe (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.

-~ ORIFICE

1 » DISCHARGE

O
SUCTION PUMP
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A centrifugal fire water pump takes suction fromagen storage tank and discharges through a fire
hose. Which one of the following will cause themputo operate at shutoff head?

A. The fire hose nozzle is raised to an elevati@t prevents any flow.
B. Suction temperature is increased to the poattghs binding occurs.
C. Pump speed is adjusted to the value at whichaten occurs.

D. Suction pressure is adjusted until availablepositive suction head is reduced to zero feet.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.04 [3.3/3.4]
QID: P2721 (B2721)

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

A. A firefighter inadvertently severs the fire hose
B. The fire hose becomes completely crimped imeadbor.
C. Fire water storage tank level drops below thepsuction tap.

D. A firefighter adjusts the fire hose nozzle sppaytern from DELUGE to FOG.

ANSWER: B.
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A centrifugal fire water pump takes suction fromagen storage tank and discharges through a fire
hose. Which one of the following will cause themputo operate at shutoff head?

A. A firefighter inadvertently severs the fire hose
B. The fire hose becomes partially crimped in a fioor.
C. Fire water storage tank level drops below th@pguction tap.

D. A firefighter adjusts the fire hose nozzle sppaytern from DELUGE to OFF.

ANSWER: D.
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Refer to the drawing of a pump with a recirculatioe (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.

I
VALVE l |
¢ —'— ORIFICE |

o
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The discharge valve for a radial-flow centrifugabling water pump is closed in preparation for
starting the pump.

After the pump is started, the following stable pupnessures are observed:

Pump discharge pressure = 30 psig
Pump suction pressure = 10 psig

With the discharge valve still closed, if the pusgeed is doubled, what will be the new pump
discharge pressure?

A. 80 psig
B. 90 psig
C. 120 psig
D. 130 psig

ANSWER: B.

TOPIC: 191004

KNOWLEDGE: K1.06 [3.2/3.3]

QID: P322 (B324)

The available net positive suction head for a punay be expressed as...
A. discharge pressure minus saturation pressuteedfuid being pumped.
B. discharge pressure minus suction pressure.

C. suction pressure minus saturation pressureedidid being pumped.

D. suction pressure plus discharge pressure.

ANSWER: C.
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Which one of the following operations in a closgdtem 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.
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Refer to the drawing of a cooling water system (gpee below).

The available net positive suction head for theriffeigal pump will be increased by...
A. opening surge tank makeup valve A to raise taugl.

B. throttling heat exchanger service water valvad@e closed.

C. throttling pump discharge valve C more open.

D. throttling pump suction valve D more closed.

ANSWER: A.

A C
SERVICE ——JSURGE
WATER MAKEUP)—ﬁ— TANK
HEAT
EXCHANGER
i B
I::l HEAT
LOADS
Cc
= .
ok
PUMP
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Refer to the drawing of a cooling water system (gpee below).

The available net positive suction head for therifeigal pump will be decreased by...
A. opening surge tank makeup valve A to raise taugl.

B. throttling heat exchanger service water valvad@e open.

C. throttling pump discharge valve C more open.

D. reducing the heat load on the cooling wateresyst

ANSWER: C.

A C
SERVICE ﬁ ——{SURGE
WATER MAKEUP TANK
HEAT
EXCHANGER
i B
E:I HEAT
LOADS
Cc
= :
Ok
PUMP
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Refer to the drawing of an operating cooling watestem (see figure below).

Which one of the following will increase availallet positive suction head for the centrifugal pump?
A. Draining the surge tank to decrease level bpdi@ent.

B. Positioning heat exchanger service water valvedse closed.

C. Positioning pump discharge valve C more closed.

D. Positioning pump suction valve D more closed.

ANSWER: C.

A C
SERVICE ——JSURGE
WATER MAKEUP)—ﬁ— TANK
HEAT
EXCHANGER

%k—DB

HEAT
E:l LOADS
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Refer to the drawing of a cooling water system (gpee below).

The available net positive suction head for therifeigal pump will be decreased by...
A. increasing surge tank level by 5 percent.

B. throttling heat exchanger service water valvad@e open.

C. throttling pump discharge valve C more closed.

D. increasing the heat loads on the cooling watstesn.

ANSWER: D.

A C
SERVICE ——JSURGE
WATER MAKEUP)—ﬁ— TANK
HEAT
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Refer to the drawing of an operating cooling watestem (see figure below).

Which one of the following will decrease availahkt positive suction head for the centrifugal pump?
A. Adding water to the surge tank to raise levellBypercent.

B. Positioning heat exchanger service water valvedse open.

C. Positioning pump discharge valve C more open.

D. Reducing heat loads on the cooling water systerh0 percent.

ANSWER: C.

A C
SERVICE ——JSURGE
WATER MAKEUP)—a— TANK
HEAT
EXCHANGER
i B
E:l HEAT
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C
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A cooling water pump is operating with pump suctm@amameters as follows:

Suction Temperature = 124°F
Suction Pressure =11.7 psia

What is the approximate available net positiveisadhead (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.

TOPIC: 191004

KNOWLEDGE: K1.06 [3.2/3.3]

QID: pP2722 (B2722)

A centrifugal pump is operating at maximum desigmwfrate, taking suction on a vented water
storage tank and discharging through two paraliélas. Valve A is fully open and valve B is half
open.

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

A. The pump will operate at shutoff head.

B. The pump will operate at runout conditions.

C. The pump available net positive suction headingrease.

D. The pump required net positive suction head wdtease.

ANSWER: C.
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Refer to the drawing of an operating cooling watestem (see figure below).

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

A. Draining the surge tank to decrease level bpdi@ent.
B. Positioning the service water valve B more albse
C. Positioning the pump discharge valve C more open
D. Reducing the heat loads on the cooling wateiegys

ANSWER: D.

A C
SERVICE ——JSURGE
WATER MAKEUP)—ﬁ— TANK
HEAT
EXCHANGER

%?-DB

L1 L] oaos
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A centrifugal pump is needed to take suction oratewstorage tank and deliver high pressure water t
a water spray system. To minimize axial thrustr@enpump shaft, the pump should have

stage(s); and to maximize the availdBI8H at the impeller inlet, the pump should have
a suction impeller.
A. asingle; single
B. asingle; double
C. multiple opposed; single

D. multiple opposed; double

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P3221 (B3219)

A centrifugal pump is taking suction on an openage tank that has been filled to a level of 4@ fee
with 10,000 gallons of 60°F water. The pump isated at the base of the tank, takes a suction from
the bottom of the tank, and discharges to a lake.
Given:
e The pump is currently operating at its design flawe of 200 gpm and a total developed head of
150 feet.
e The pump requires 4 feet of net positive sucticadhe
How will the centrifugal pump flow rate be affectasl the water storage tank level decreases?
A. Flow rate will remain constant until the pumpgbes to cavitate at a tank level of about 4 feet.
B. Flow rate will remain constant until the pumgbmes air bound when the tank empties.
C. Flow rate will gradually decrease until the pubggins to cavitate at a tank level of about 4.feet

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

ANSWER: D.
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Refer to the drawing below of a centrifugal pumiirig suction from the bottom of an open storage
tank containing water at 66°F. Pump and waterl lelavations are indicated in the figure. Assume
standard atmospheric pressure.

Assuming that pump suction head loss is negligiblet 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.

PUMP

J ©

~a
—

FEET WATER
STORAGE
y ¥ L | Tank
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Refer to the drawing of an elevated centrifugal puaking suction from the bottom of an open
storage tank containing water at 66°F (see figetevin). Assume standard atmospheric pressure.

The pump requires 4.0 feet of net positive sudtiead (NPSH). Assume that pump suction head loss
is negligible.

If tank water level is allowed to decrease contimly, 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.

PUMP
7rl NAAAA
50
FEET
WATER
STORAGE
L TANK

-32- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P4410 (B4410)

Refer to the drawing of a centrifugal pump takingt®on from the bottom of an open storage tank
containing water at 66°F (see figure below). Pwang water level elevations are indicated in the
figure. Assume standard atmospheric pressure.

Assuming that pump suction head loss is negligiblet 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.

]
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Consider a centrifugal pump that is taking sucfrom the bottom of an open water storage tank.
(See figure below.)

Given:
e The tank contains 60°F water.
e The eye of the pump impeller is located 50 feewvaltbe bottom of the tank.

e The pump requires a minimum net positive sucticerdhef 4 feet.

Which one of the following describes the effectppmp operation if tank water level is allowed to
continuously decrease?

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

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

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

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

ANSWER: A.
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Refer to the drawing of a steam condenser, hotaet,condensate pump (see figure below).

Given the following:

e The eye of the pump impeller is located 6.0 feédwehe bottom of the hotwell.
The pump requires 10.0 feet of net positive sudtead (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 necessarpgrovide the required NPSH?
A. 1.2 feet
B. 2.8 feet
C. 4.0 feet
D. 5.2 feet

ANSWER: B.

CONDENSER

HOTWELL 6 5

CONDENSATE
PUMP

-35- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P5611 (B5610)

A centrifugal pump is taking suction on a waterate tank and delivering the makeup water to a
cooling water system. The pump will have the lawes positive suction head requirement if the
pump is operated at a relatively spetddav discharge flow control valve.
A. high; fully open

B. high; throttled

C. low; fully open

D. low; throttled

ANSWER: D.
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Refer to the drawing below of a centrifugal pumiirig suction from the bottom of an open storage
tank containing water at 75°F. Pump and waterl lelavations are indicated in the figure. Assume
standard atmospheric pressure.

Assuming that pump suction head loss is negligiblet 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.
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Refer to the drawing of a steam condenser, hotaet,condensate pump (see figure below).
Given the following initial conditions:

e Condenser pressure is 1.2 psia.

e Condensate temperature is 96°F.

e Hotwell level is 10 feet above the condensate pauogion.

Which one of the following will provide the greatéscrease in NPSH available to the condensate
pump? (Assume that condenser pressure does ngeha

A. Hotwell level decreases by 6 inches.

B. Hotwell level increases by 6 inches.

C. Condensate temperature decreases by 6°F.
D. Condensate temperature increases by 6°F.

ANSWER: B.

CONDENSER
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A centrifugal pump is taking suction on a waterat@ tank and discharging through a flow control
valve. The pump will have the highest net positiuetion head requirement if the pump is operated
ata speed with a dischemngecontrol valve.

A. high; fully open

B. high; throttled

C. low; fully open

D. low; throttled

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P6410 (B6410)

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

A. 60 psia

B. 83 psia

C. 108 psia

D. 127 psia

ANSWER: D.
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Refer to the drawing of a steam condenser, hotaet,condensate pump (see figure below).

Given the following:

e The eye of the pump impeller is located 6.0 feédwehe 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 availabliaéocondensate pump?
A. 6.0 feet

B. 7.4 feet

C. 12.0 feet

D. 13.4 feet

ANSWER: D.
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HOTWELL E j
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The current conditions for a centrifugal water puang as follows:

Pump suction pressure =140 psia
Pump suction temperature = 300°F

The pump requires a net positive suction head (NRBHS50 feet for pumping water at 300°F.
Which one of the following is the lowest listed ppisuction 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.
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A centrifugal pump is taking suction from an opesitev storage tank. The pump is located at the base
of the tank, takes a suction from the bottom oftérk, and discharges to a pressurized system.

Given:
e The tank is filled to a level of 26 feet with 60i&ter.
e The pump is currently operating at 50 gpm.

e The pump requires 30 feet of net positive suctieach

Which one of the following describes the currentnpustatus, and how the pump flow rate will be
affected as the level in the storage tank decr@ases

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

B. The pump is currently cavitating; pump flow rat#l remain about the same until the tank
empties.

C. The pump is currently not cavitating; pump fleate will gradually decrease with tank level and
then rapidly decrease when cavitation begins awai tank level.

D. The pump is currently not cavitating; pump floate will gradually decrease with tank level and
then rapidly decrease as the pump becomes air bebed the tank empties.

ANSWER: D.

-42- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P7110 (B7112)

Refer to the drawing of a centrifugal pump takingteon from a reservoir.

The pump is located on shore, with the eye of thep4 feet higher than the reservoir water level.
The pumps suction line extends 4 feet below the surfadeefeservoir. Which one of the following
modifications would increase the puim@vailable net positive suction head? (Assumedgbervoir
is at a uniform temperature and ignore any chairgssction 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 ftbfaet deeper.

D. Shorten the suction line to take a suction ftbfaet shallower.

ANSWER: B.

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

The pump is located on shore, with the eye of thep4 feet higher than the reservoir water level.
The pumps suction line extends 4 feet below the surfadeefeservoir. Which one of the following
modifications would decrease the pumavailable net positive suction head? (Assumegbervoir
is at a uniform temperature and ignore any chairgssction 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 ftbfaet deeper.
D. Shorten the suction line to take a suction ftbfeet shallower.

ANSWER: A.

RESERVOIR
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Refer to the drawing of a centrifugal pump with atev storage tank for its suction source. The
storage tank is open to the atmosphere and corfifeet of water at 60°F. The pump is currently
stopped.

If the temperature of the water in the storage tamk pump suction piping increases to 80°F, wiéh th
accompanying water expansion, the suction heatthéopump 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.
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A centrifugal pump is taking suction from an opesitev storage tank. The pump is located at the base
of the tank, takes a suction from the bottom oftérk, and discharges to a pressurized system.

Given:
e The storage tank is filled to a level of 26 feetha80°F water.
e The pump requires 45 feet of net positive suctieach

e The pump is currently operating at 50 gpm.

Which one of the following describes the curreninpustatus, and how the pump flow rate will be
affected as the level in the storage tank decr@ases

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

B. The pump is currently cavitating; pump flow rat#l remain about the same until the tank
empties.

C. The pump is currently not cavitating; pump fleate will gradually decrease with tank level, and
then rapidly decrease when the tank empties.

D. The pump is currently not cavitating; pump floate will gradually decrease with tank level, and
then rapidly decrease when cavitation begins bdf@eank empties.

ANSWER: D.
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A centrifugal pump is operating normally in a cldsmoling water system. If system pressure is
increased by 10 psi, the available net positivéiesaudead (NPSH) for the pump will

and the pump mass flow rate will . (Asstihe 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.

TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P7694 (B7694)

A centrifugal water pump is operating normally wilie following parameters:
Inlet water pressure =15 psia
Water temperature =100°F
Pump head added =100 feet

What is the pump discharge pressure?

A. 43 psia

B. 58 psia

C. 100 psia

D. 115 psia

ANSWER: B.
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Refer to the drawing of a centrifugal pump with atev storage tank for its suction source. The
storage tank is open to the atmosphere and corf@ifeet of water at 90°F. The pump is currently
stopped.

If the temperature of the water in the storage tamkpump suction piping decreases to 70°F, weh th
accompanying water contraction, the suction heathi®pump will ; and the available
net positive suction head for the pump will

A. decrease; increase

B. decrease; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: A.
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Shutting the discharge valve on an operating motiwen radial-flow centrifugal pump in a water
system will cause the motor amps to tengump discharge pressure to

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

D. increase, decrease

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P117

When starting an AC motor-driven centrifugal purtifg response of motor current will be...
A. low starting amps, increasing to a higher ebuilim value of running amps.

B. low starting amps, remaining at a low equililbnivalue of running amps.

C. high starting amps, decreasing to a lower dguilin value of running amps.

D. high starting amps, remaining at a high equiilitor value of running amps.

ANSWER: C.
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A constant-speed radial-flow centrifugal pump mataws the least current when the pump is...
A. at runout conditions.

B. at operating conditions.

C. accelerating to normal speed during start.

D. at shutoff head.

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P424

A centrifugal pump was initially circulating watat 100°F in a cooling water system. Over several
hours, the water temperature increased to 150°Bsuring system flow rate (gpm) was constant,
pump motor amps during the heatup becaus

A. decreased; the water density decreased

B. decreased; the water volume increased

C. increased; the water density decreased

D. increased; the water volume increased

ANSWER: A.
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An AC motor-driven centrifugal pump was initiallyreulating water at 200°F in a cooling water
system. Over several hours, the circulating Wisterperature decreased to 120°F while system flow
rate (gpm) remained constant.

During the system cooldown, pump motor current because

A. decreased; the water density increased

B. increased; the water density increased

C. decreased; the pump motor efficiency decreased

D. increased; the pump motor efficiency decreased

ANSWER: B.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P923

A centrifugal pump is operating in a closed systeith all valves fully open. If the pump discharge
valve is throttled 75 percent closed, pump motaerent will...

A. increase and stabilize at a higher value.
B. decrease and stabilize at a lower value.
C. increase briefly, then return to the originduea
D. decrease briefly, then return to the originduiea

ANSWER: B.
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Which one of the following operating conditions gomotor-driven radial-flow centrifugal pump will
result in the most current being drawn by the pungpor?

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

D. The pump is operating at runout.

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P1420 (B2219)

An AC motor-driven centrifugal pump was initiallyreulating water at 150°F in a cooling water
system. Over several hours, the circulating wiaerperature decreased to 100°F. Assuming
system flow rate (gpm) remained constant, pump nmatoent because
increased.

A. increased; water density

B. increased; motor efficiency

C. decreased; water density

D. decreased; motor efficiency

ANSWER: A.
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An AC motor-driven centrifugal pump is circulatimgter at 180°F with a motor current of 100 amps.
After several hours, system temperature has chasiggdthat the water density has increased by 4
percent.

Assuming pump head and volumetric flow rate doaiatnge, 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.
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Refer to the drawing of a cooling water system (gpee below).

The centrifugal pump was initially circulating watg 100°F. Over several hours, the water

temperature increased to 200°F. Assuming systemrtite (gpm) was constant, pump motor amps
during the heatup because .

A. decreased; water density decreased

B. increased; water density decreased

C. decreased; pump shaft speed increased

D. increased; pump shaft speed increased

ANSWER: A.
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A constant-speed radial-flow centrifugal pump mataws 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.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2023

A reactor coolant pump (RCP) was initially circutgtreactor coolant at 100°F. Over several hours,
the reactor coolant temperature increased to 150°F.

Assuming coolant flow rate (gpm) was constant, R@fRor amps during the heatup
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.
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A typical radial-flow centrifugal pump is operatiajrated conditions in an open system with all
valves fully open. If the pump discharge valvéhiottled to 50 percent closed, pump discharge
pressure will ; and pump motor currefit wi

A. decrease; decrease

B. decrease; increase

C. increase; increase

D. increase; decrease

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2124 (B2423)

A centrifugal pump in a cooling water system isragieg with a motor current of 200 amps. After
several hours, the system water density has inedeag 3 percent, while the pump head and
volumetric flow rate have remained the same.

Which one of the following is the new pump motorreat?

A. 203 amps

B. 206 amps

C. 218 amps

D. 236 amps

ANSWER: B.
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A constant-speed centrifugal pump motor draws thetraurrent 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.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2821 (B2822)

An AC motor-driven centrifugal pump was just stdrteDuring the start, motor current remained
peaked for 6 seconds before decreasing to stamalanchg current. Normally, the starting current
peak lasts about 4 seconds.

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

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

B. The pump was initially rotating slowly in thevexse direction.

C. The pump discharge check valve was stuck clasddlid not open.

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

ANSWER: B.
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A cooling water pump is being driven by an AC intiloic motor. Which one of the following
describes how and why pump motor current will cleaiighe pump shaft shears?

A. Decreases due to decreased pump work.
B. Decreases due to decreased counter electronfotie
C. Increases due to increased pump work.

D. Increases due to decreased counter electronfotive.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P2925 (B2921)

A centrifugal pump is circulating water at 180°Riwa pump motor current of 200 amps. After
several hours, system temperature has changedrstdhe water density has increased by 6 percent.

Assuming pump head and volumetric flow rate doamainge, 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.
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An AC motor-driven centrifugal water pump was jstrted. During the start, motor current
remained peaked for 2 seconds, and then decreadesiabilized at about one-fifth the standard
running current. Normally, the starting currenélpéasts about 4 seconds.

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

A. The pump shaft was initially seized and the mbteaker opened.

B. The pump was initially rotating slowly in thevegse direction.

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

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

ANSWER: D.

-50- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P4811 (B4811)

A radial-flow centrifugal cooling water pump is den by an AC induction motor. The pump can
supply cooling water to several heat loads, alWbich 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. idWhne of the following could be responsible for
the observed decrease in motor amps?

A. The temperature of the cooling water being pudngecreased to 60°F with no change in pump
flow rate.

B. The temperature of the cooling water being puripereased to 80°F with no change in pump
flow rate.

C. Cooling water flow was established to an adddideat load with no change in the temperature of
the cooling water being pumped.

D. Cooling water flow was isolated from an out-efrgce heat load with no change in the
temperature of the cooling water being pumped.

ANSWER: D.
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A radial-flow centrifugal cooling water pump is den by an AC induction motor. The pump can
supply cooling water to several heat loads, alWbich 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 ampshicWone of the following could be responsible
for the observed increase in motor current?

A. The temperature of the cooling water being pudngecreased to 60°F with no change in pump
flow rate.

B. The temperature of the cooling water being puripereased to 80°F with no change in pump
flow rate.

C. Cooling water flow was established to an adddideat load with no change in the temperature of
the cooling water being pumped.

D. Cooling water flow was isolated from an out-efrgce heat load with no change in the
temperature of the cooling water being pumped.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.07 [2.9/2.9]
QID: P7512 (B1026)

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

A. Excessive duration of high starting current amator breaker trips.

B. Excessive duration of high starting current ancchange in system flow rate.
C. Lower than normal running current and motor keearips.

D. Lower than normal running current and no changsystem flow rate.

ANSWER: D.
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Some large centrifugal pumps are started with ttischarge valves closed to prevent...
A. cavitation in the pump.

B. lifting the discharge relief valve.

C. loss of recirculation (miniflow).

D. excessive current in the pump motor.

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.08 [2.4/2.6]
QID: P1325 (B1822)

Some large centrifugal pumps are interlocked sothigapump will not start unless its discharge galv
is at least 90 percent closed. This interlockr@s/gled 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.
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Which one of the following contains two reasonsdtarting a typical radial-flow centrifugal pump
with the discharge piping full of water and theattisrge valve closed?

A. Prevent pump runout and prevent motor overspeed.

B. Prevent pump runout and ensure lubrication ofijpseals.

C. Prevent water hammer and ensure adequate puingutation flow.

D. Prevent water hammer and prevent excessiveidarat starting current.

ANSWER: D.
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Refer to the drawing of a cooling water system tredassociated pump/system operating curves (see
figure below) in which pumps A and B are identisi@lgle-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.

HEAT

EXCHANGER
FROM

HEAT
LOADS

TO
HEAT
LOADS

PUMP A

PUMP B

COOLING WATER SYSTEM

HEAD

FLOW

OPERATING CURVES
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QID: P1823

Refer to the drawing of a cooling water system tredassociated pump/system operating curves (see
figure below).

Pumps A and B are identical single-speed centrifpgaps, and only pump A is operating. If pump
B is started, after the system stabilizes system fate will be...

A. twice the original flow.

B. the same as the original flow.

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

ANSWER: C.

HEAT

EXCHANGER
FROM

HEAT
LOADS

TO
HEAT
LOADS

PUMP A

PUMP B

COOLING WATER SYSTEM

HEAD

FLOW

OPERATING CURVES
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A centrifugal pump is operating in parallel witlpasitive displacement pump in an open water
system. Each pump has the same maximum desigsupees

If pump discharge pressure increases to the maxidesign pressure of each pump, the centrifugal
pump will be operating near flow rate #re positive displacement pump will be
operating near flow rate.

A. minimum; minimum

B. minimum; maximum rated

C. maximum rated; minimum

D. maximum rated; maximum rated

ANSWER: B.
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Refer to the drawing of a cooling water system (gpee below).

Pumps A and B are identical single-speed centrifpgeps and both pumps are initially operating
when pump B trips. After the system stabilizestem 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.

SERVICE WATER

SURGE
TANK

FROM 3

HEAT

LOADS

HEAT
EXCHANGER

To I PUMP A
HEAT _MD

LOADS
PUMP B
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Which one of the following is an indication of pumpout?
A. Low pump flow rate

B. High pump vibration

C. Low pump motor current

D. High pump discharge pressure

ANSWER: B.

TOPIC: 191004
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P823

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

B. Low pump motor current

C. High pump flow rate

D. Pump flow reversal

ANSWER: C.
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KNOWLEDGE: K1.12 [2.5/2.7]
QID: P1123 (B1920)

Which one of the following describes typical raefiaw centrifugal pump runout conditions?
A. High discharge pressure, low flow, high powemaad
B. High discharge pressure, high flow, low powemded
C. Low discharge pressure, low flow, low power datha

D. Low discharge pressure, high flow, high powandad

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P1623 (B1323)

A centrifugal pump is operating at its maximum dediow rate, delivering water through two
parallel valves. Valve A is half open, and valvesB®ne quarter open.

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

B. The pump available net positive suction headlindrease.

C. The pump required net positive suction head datirease.

D. The pump will operate at runout conditions.

ANSWER: D.
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Refer to the drawing of centrifugal pump and systgrarating curves (see figure below).
Which point represents pump operation at runoutitmms?

A. Point A

B. Point B

C. PointC

D. Point D

ANSWER: C.

POINT A
HEAD
POINT B
POINT D, POINT C
¥
FLOW RATE
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QID: P3910 (B3910)

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

An abnormal total heat load on the cooling watetey is causing pump A to approach operation at
runout conditions. Which one of the following withuse pump A to operate further away from
runout conditions? (Assume that satisfactory awdeé net positive suction head is maintained at all
times.)

A. Starting pump B.

B. Raising the water level in the surge tank beé& f

C. Decreasing heat exchanger service water flosvbptlO percent.

D. Positioning the common pump discharge valveO® dercent open.

ANSWER: A.

SERVICE WATER

SURGE
TANK

FROM

HEAT 7

LOADS

HEAT
EXCHANGER

10 I PUMP A
HEAT _|/]©

LOADS
PUMP B
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A flow-limiting venturi in the discharge piping af centrifugal pump decreases the potential for the
pump to experience...

A. runout

B. reverse flow
C. shutoff head
D. water hammer

ANSWER: A.
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QID: P623 (B1423)

Refer to the drawing of a lube oil temperature cargystem and the associated pump/system
operating curves (see figure below).

The pump is initially operating at point B. If ttemperature control valve modulates further open,
operating point B will be located on curve closer to point

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

ANSWER: D.

TEMPERATURE LUBE

TRANSMITTER OIL
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QID: P723 (B722)

Refer to the drawing of a lube oil temperature cargystem and the associated pump/system
operating curves (see figure below).

The pump is operating at point B on the operatinye. If the temperature control valve modulates
further closed, operating point B will be locatedaurve closer to point

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

ANSWER: B.

TEMPERATURE LUBE
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QID: P824

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows a combination of two payspém operating conditions.

Initially, a centrifugal pump is operating with arpally open discharge valve in a closed system.
The discharge valve is then opened fully.

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

ANSWER: D.

HEAD HEAD
FLOW RATE FLOW RATE
[1] 2]
HEAD HEAD
FLOW RATE FLOW RATE
B
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P926 (B1578)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Two identical constant-speed centrifugal pumpsoperating in series in an open system when one
pump trips.

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

ANSWER: C.

HEAD HEAD
FLOW RATE FLOW RATE
[T-] 2]
HEAD HEAD
FLOW RATE | FLOW RATE
B
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P1324 (B1878)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a single centrifugal pump is operatinga cooling water system. Another identical
centrifugal pump is then started in series withftrss.

Which set of operating curves depicts the "befarad "after” conditions described above?

A 1
B. 2.
C. 3.
D. 4.
ANSWER: C.
HEAD HEAD
FLOW RATE FLOW RATE
[ 2]
HEAD HEAD
FLOW RATE FLOW RATE
B.]
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QID: P1524 (B2279)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Two identical constant-speed centrifugal pumpsoaerating in parallel in a closed system when one
pump trips.

Which set of operating curves depicts the "befarad "after” conditions described above?

A 1
B. 2.
C. 3.
D. 4.
ANSWER: A.
HEAD HEAD
FLOW RATE FLOW RATE
(] 2]
HEAD HEAD
FLOW RATE FLOW RATE
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P1624

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows a combination of two payspém operating conditions.

Initially, a constant-speed centrifugal pump wasraging in an closed system. Another identical
centrifugal pump was then started in parallel it first.

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

ANSWER: A.

HEAD HEAD
FLOV|::| RATE FLOW RATE
2]
HEAD HEAD
FLOW RATE FLOW RATE
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QID: P1724 (B1780)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a centrifugal pump is operating in a séal water system and discharging through a single
heat exchanger. A second heat exchanger is tleeglin service in parallel with the first.

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

ANSWER: D.

HEAD HEAD
FLOW RATE FLOW RATE
2]
HEAD HEAD
FLOW RATE FLOW RATE
B.]
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Refer to the drawing of centrifugal pump and systgrarating curves (see figure below).
Which one of the following determines the genehalpe of the curve from point C to point D?
A. The frictional and throttling losses in the pigisystem as the system flow rate increases.

B. The frictional losses between the pump impelled its casing as the differential pressure (D/P)
across the pump increases.

C. The pump flow losses, due to the decrease ited@net positive suction head as the system flow
rate increases.

D. The pump flow losses, due to back leakage thrdhg clearances between the pump impeller and
casing as the D/P across the pump increases.

ANSWER: A.

POINT A
HEAD
POINT D
POINT C
° POINT B
¥
FLOW RATE
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Refer to the drawing of centrifugal pump and systgrarating curves (see figure below).

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

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

ANSWER: A.

POINT A
|

POINTE
CURVE 1

POINTB
HEAD

CURVE 2

POINT D
/ POINT C

FLOW
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P2422 (B2422)

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

The pump is operating with the temperature contabte one-half open. If the temperature control
valve modulates farther closed, system head loés wi ; and pump head will

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

D. decrease, increase

TEMPERATURE LUBE
TRANSMITTER ol
TEMPERATURE[
CONTROLLER
T
I
I
I
I
I
COOLING |> <J HEAT EXCHANGER
WATER
TEMPERATURE COOLING
CONTROL VALVE WATER
LUBE PUMP
olL
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QID: P2523 (B2524)

Refer to the drawing of a lube oil temperature cargystem and the associated pump/system
operating curves (see figure below).

If the pump is initially operating at point B, homill the operating point change if the temperature
controller setpoint is decreased by 10°F?

A. Operating point B will be located on curve 1s#oto point E.
B. Operating point B will be located on curve 1lsdoto point D.
C. Operating point B will be located on curve 2seéoto point A.
D. Operating point B will be located on curve 2sdoto point C.

ANSWER: D.
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Refer to the drawing showing two operating poiotsthe same centrifugal pump (see figure below).
Operating point A was generated from pump perfoceatata taken six months ago. Current pump
performance data was used to generate operating Boi Which one of the following would cause
the observed difference between operating poirdasd\B?

A. The pump discharge valve was more open whenwlasecollected for operating point A.

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

C. The pump internal components have worn sinca \@as collected for operating point A.

D. The system piping head loss has increased detteewas collected for operating point A.

ANSWER: C.

OPERATING
POINT A

HEAD l

OPERATING
POINT B

FLOW RATE
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QID: P2823 (B2879)

Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a two-speed centrifugal pump is opergtat low speed in a cooling water system and
discharging through a heat exchanger. The purtigeis switched to high speed.

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

ANSWER: B.

HEAD HEAD
FLOW RATE FLOW RATE
] 2]
HEAD HEAD
FLOW RATE FLOW RATE
B
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Refer to the drawing of four sets of centrifugairguiand system operating curves (see figure below).
Each set of curves shows the results of a changerp and/or system operating conditions.

Initially, a two-speed centrifugal pump is opergtat high speed in a cooling water system and
discharging through a heat exchanger. The purtigeis switched to low speed.

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

ANSWER: B.

HEAD HEAD
FLOW RATE FLOW RATE
2]
HEAD HEAD
FLOW RATE FLOW RATE
B.]
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QID: P3323 (B1020)

Refer to the drawing of a cooling water system tredassociated pump/system operating curves (see
figure below). Pumps A and B are identical singpeed centrifugal pumps and initially only pump

A is operating.

Pump B is then started. After the system stats]izgstem flow rate will be...

A. the same as the initial flow rate.

B. less than twice the initial flow rate.

C. twice the initial flow rate.

D. more than twice the initial flow rate.

ANSWER: B.
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Refer to the drawing of an operating cooling watestem (see figure below).

Which one of the following changes to the coolingtev 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. lIsolate one of the two in-service heat loads.
D. Place the third system heat load in service.

ANSWER: D.

SERVICE ﬁ L |SURGE
WATER MAKEUP TANK
l HEAT
EXCHANGER
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QID: P6711 (B6712)

A centrifugal pump is located adjacent to the battf an open water storage tank. The pump is
taking suction from a river and discharging toltle&om of the tank. Initially the tank was empiyla
the pump was operating at point B on the drawirigvoe

When tank water level reaches 30 feet, the new poymepating point will be located on curve

closer to point . (Assumenthather changes occur in the system.)
A 1;D
B. 2;A
C. 1E
D. 2;C
ANSWER: B.
/POINTA

POINT E
CURVE 1

POINT B
HEAD

CURVE 2

POINT D
/ POINT C

FLOW
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A centrifugal pump is used to provide makeup wadex storage tank that is 30 feet high. The pump
is located at the base of the tank. The pump eaaligned to fill the tank via a top connectioraor
bottom connection using piping of equal lengths diagheters. The tank is currently half full.

With the pump in operation, the pump will have kinghest discharge pressure if the pump is aligned

to fill the tank via the connection; an€ tank will become full in the least amount oféim
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.
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QID: P7310 (B7312)

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

Which one of the following describes the value et where the two curves cross?

A.

B.

C.

D.

The maximum amount of head that the pump cawnigeo
The amount of pump head that is required tocheavitation.
The amount of pump head that is converted tetlkirenergy in the pump.

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

ANSWER: D.

HEAD

FLOW RATE
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P7311 (B7311)

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

Which one of the following changes to the coolingtev 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. lIsolate one of the two in-service heat loads.
D. Place the third system heat load in service.

ANSWER: C.

SERVICE ﬁ . —JSURGE
WATER MAKEUP TANK
I HEAT
EXCHANGER

HEAT
LOADS
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A centrifugal pump is used to provide makeup waiex vented storage tank that is 30 feet high. The
pump is located at the base of the tank. The peampbe aligned to fill the tank via a top connattio
or a bottom connection using piping of equal lesgthd diameters. The tank is currently half full.

With the pump in operation, the pump will have lineest initial discharge pressure if the pump is

aligned to fill the tank via the conneatiand the tank will require the longest amount of
time to become completely full if the pump is akginto fill the tank via the connection.
A. top; top

B. top; bottom
C. bottom; top

D. bottom; bottom

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
QID: P114 (B2223)

A motor-driven centrifugal pump is operating in@en system with its discharge valve throttled to
50 percent open. If the discharge valve is fupged, available net positive suction head (NPSH)
will ; and required NPSH will .

A. remain the same; increase

B. remain the same; remain the same

C. decrease; increase

D. decrease; remain the same

ANSWER: C.
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P7604 (B7604

Refer to the pump and system curves (see figum)dbr a centrifugal pump operating in a cooling
water system.

Operating point A existed when data was taken ixtims ago. Operating point B is the current
operating point. Which one of the following cotid responsible for the difference between the
operating points?

A. The pump discharge valve was more open wheddkeewas collected for operating point A.
B. The pump discharge valve was more closed whendka was collected for operating point A.
C. The pump was rotating faster when the data whaoted for operating point A.

D. The pump was rotating slower when the data w#eated for operating point A.

ANSWER: D.

OPERATING
POINT B

|

HEAD

OPERATING
POINT A

FLOW RATE
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Increasing the flow rate from a centrifugal pumpthottliing open the discharge valve will cause
pump head to...

A. increase and stabilize at a higher value.
B. decrease and stabilize at a lower value.
C. remain constant because pump head is a desigmeter.

D. increase, then decrease following the pumpisieficy curve.

ANSWER: B.

TOPIC: 191004

KNOWLEDGE: K1.15 [2.5/2.8]

QID: P724 (B723)

A centrifugal pump is operating normally in an oggstem.  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.
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KNOWLEDGE: K1.15 [2.5/2.8]
QID: P1421 (B1421)

A centrifugal pump is operating normally in an ogstem with all valves fully open. If the pump
discharge valve is throttled to 50 percent, pungtisn pressure will ; and pump
discharge pressure will .

A. increase; decrease

B. decrease; increase

C. increase; increase

D. decrease; decrease

ANSWER: C.

TOPIC: 191004

KNOWLEDGE: K1.15 [2.5/2.8]

QID: P2025 (B2019)

A variable-speed centrifugal pump is operatinggga speed in an open system. If the pump speed is
decreased by 50 percent, available net positivikasubead (NPSH) will ; and required
NPSH will :

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

ANSWER: A.

-97- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
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A motor-driven centrifugal pump is operating in@en system with its discharge valve throttled to
50 percent. How will the pump be affected if thectlarge valve is fully opened?

A. Total developed head decreases, and motor dulesneases.
B. Total developed head increases, and availablpasitive suction head decreases.
C. The potential for pump cavitation decreases,@amdp differential pressure decreases.

D. Available net positive suction head decreases,pamp differential pressure decreases.

ANSWER: D.

TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
QID: P2424 (B2420)

A variable speed motor-driven centrifugal pumppemting at 50 percent speed in an open system.
If the pump speed is increased to 100 percentladblainet 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.
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Which one of the following describes a reason fsighing centrifugal pumps with suction nozzles
that are larger than their discharge nozzles?

A. Increases total pump head by increasing thecitglbead at the suction of the pump.
B. Increases the differential pressure across tingopby decreasing pump head loss.
C. Increases pump available net positive sucti@u iy decreasing head loss at the pump suction.

D. Increases pump capacity by decreasing turbulahtiee suction of the pump.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.15 [2.6/2.8]
QID: P3623 (B3623)

A centrifugal firewater pump is operating to presseia fire main. The pump takes suction on a
water reservoir. The reservoir water level andeye of the pump impeller are both at sea level.

Given:

The pump has a design shutoff head of 100 feet.

The required net positive suction head (NPSH)Hergump is 15 feet.

The reservoir water temperature is 60°F.

A fire hose connected to the fire main is beingdusesuppress an elevated fire.

At which one of the following fire hose spray nazelevations (referenced to sea level) will the pum
first be_unable to provide flow? (Disregard heasklin the fire main and fire hose.)

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

ANSWER: B.
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A centrifugal firewater pump is operating to presseia fire main. The pump takes suction from a
water reservoir. A fire hose connected to therfign is being used to suppress an elevated fire.

Given:

The eye of the pump impeller is located 5 feet a&litre reservoir water level.
The pump has a design shutoff head of 120 feet.

The required net positive suction head (NPSH)Hergump is 15 feet.

The reservoir water temperature is 60°F.

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

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

ANSWER: B.
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A centrifugal firewater pump is operating to presseia fire main. The pump takes suction from a
vented water storage tank. A fire hose connedéld fire main is being used to suppress an
elevated fire.
Given:

e The eye of the pump impeller is located 30 feebwehe tank water level.

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

e The required net positive suction head (NPSH)Hergump is 15 feet.

e The tank water temperature is 60°F.

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

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

ANSWER: D.
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A centrifugal cooling water pump is operating inaen system with its discharge valve fully open.
If the discharge valve is repositioned to 50 perogren, the punip available net positive suction
head (NPSH) will ; and the pusmequired NPSH will

A. remain the same; decrease

B. remain the same; remain the same

C. increase; decrease

D. increase; remain the same

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
QID: P4912 (B4911)

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

Given:
e The eye of the pump impeller is located 15 feebWwethe reservoir water level.
e The pump has a design shutoff head of 120 feet.
e The required net positive suction head (NPSH)Hergump is 15 feet.
e The reservoir water temperature is 60°F.

At which one of the following elevations above thservoir water level will the fire hose spray nezz
first be unable to provide flow? (Disregard allsmes of head loss.)

A. 91 feet
B. 106 feet
C. 121 feet
D. 136 feet

ANSWER: C.
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A motor-driven centrifugal pump is operating inlased-loop cooling water system and is unable to
achieve its rated volumetric flow rate due to caan. Which one of the following will enable the
pump to achieve a higher volumetric flow rate befoavitation 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 aomaith a higher horsepower rating.

D. Remove the existing pump and install a sameagppump with a higher minimum required net
positive suction head rating.

ANSWER: A.

-103- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
QID: P5712 (B5712)

Refer to the graph that represents the head-cgpamracteristics for a single-speed centrifugal
cooling water pump (see figure below).

Which one of the following lists a pair of paranrstthat 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.

CURVE A

-

CURVE B

FLOW RATE
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Centrifugal pumps A and B are identical except thatp A uses a single-suction impeller while
pump B uses a double-suction impeller. If both parare pumping water at the same inlet
temperature, inlet pressure, and flow rate, sisgletion pump A typically will have the

impeller axial thrust and the requiredpositive suction head.

A. greater; greater

B. greater; smaller

C. smaller; greater

D. smaller; smaller

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.15 [2.5/2.8]
QID: P6512 (B6511)

A motor-driven centrifugal pump is operating nortypah a closed cooling water system. When the
pump discharge flow control valve is opened furttiee pump is unable to provide the desired
volumetric flow rate due to cavitation. Which oofethe following will enable a higher pump
volumetric flow rate before cavitation occurs?

A. Remove the existing motor and install a motaive lower horsepower rating.

B. Remove the existing motor and install a motdhwai higher horsepower rating.

C. Remove the existing pump and install a sameaiygaump with a lower minimum net positive
suction head requirement.

D. Remove the existing pump and install a same-@gppump with a higher minimum net positive
suction head requirement.

ANSWER: C.
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A nuclear power plant is shut down with core delcestt being removed by the residual heat removal
(RHR) system. The reactor coolant system (RCSphkas drained to a mid-loop water level of 20
inches in both the hot and cold legs. The opegd®HAR pump is taking suction from a hot leg and
discharging 3,000 gpm to a cold leg.

A loss of RHR flow rate due to vortexing will becemmore likely if the water level in the hot leg is
by six inches or if the RHR system ftate is by 500 gpm.

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

ANSWER: D.
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Refer to the drawing of an operating cooling watestem (see figure below).

The pump is unable to achieve its rated voluméiie rate due to cavitation. Which one of the
following will enable the pump to achieve a highelumetric 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 thé@uof the pump.

D. Remove the existing pump motor and install aanaiith a higher horsepower rating.

ANSWER: C.

SERVICE ﬁ L—JSURGE
WATER MAKEUP TANK
HEAT
EXCHANGER
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Refer to the drawing of an operating cooling waletem (see figure below). The pump discharge
valve is partially throttled to produce the followgiinitial 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 pumpraging 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 responsiblettoe change in pump operating parameters?
A. The pump speed increased with no other chamgtetsystem.
B. The surge tank level increased with no othengka to the system.
C. The pump discharge valve was closed furtherenpuimp speed increased.

D. The pump discharge valve was closed furtheranvuirge tank level increased.

ANSWER: B.

SERVICE ——JSURGE
WATER MAKEUP)—&— TANK
| HEAT
EXCHANGER
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Refer to the drawing of an operating cooling watestem (see figure below).

The pump is unable to achieve its rated voluméiie rate due to cavitation. Which one of the
following will enable the pump to achieve a highelumetric flow rate before cavitation occurs?

A. Decrease the surge tank water level.

B. Increase the service water flow rate to the bgahanger.

C. Move the surge tank connection closer to thehdigge of the pump.

D. Remove the existing pump motor and install aanaiith a higher horsepower rating.

ANSWER: B.

MAKEUP>—£— SURGE
TANK
SERVICE
WATER HEAT
EXCHANGER

HEAT SERVICE
LOADS WATER

ioi

PUMP

COOLING WATER SYSTEM
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Refer to the drawing of an operating cooling watestem (see figure below).

How will the centrifugal pump flow rate be affectédhe surge tank level decreases from 8 feet to 4
feet? (Assume the pump maintains adequate ndtyeosuction 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 infonmat

ANSWER: C.

SERVICE | - SURGE
WATER MAKEUP TANK
HEAT
EXCHANGER

0

L1 L] Gkos
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A reactor is shutdown with decay heat being remdwethe residual heat removal (RHR) system.
The operating RHR pump is taking suction from th&dm of a reactor coolant system (RCS) hot leg
and discharging to a cold leg. The RCS has beanett to a mid-loop water level in the hot legs.
Which one of the following makes vortexing at theMRsuction piping hot leg connection more
likely?

A. RCS pressure is decreased from 100 psia toia0 ps

B. RCS pressure is increased from 100 psia to $&0 p

C. RHR pump flow rate is increased from 1,000 gpri1,250 gpm.

D. Water level in the hot leg is increased fromrighes to 20 inches.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.16 [2.8/2.9]
QID: P624

Which one of the following specifies the proper gudischarge valve position and the basis for that
position when starting a large motor-driven radliev centrifugal pump?

A. Discharge valve fully open to reduce motor poveguirements.

B. Discharge valve throttled to reduce motor poreguirements.

C. Discharge valve fully open to ensure adequatepuet positive suction head.
D. Discharge valve throttled to ensure adequateppioieh positive suction head.

ANSWER: B.
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A typical single-stage radial-flow centrifugal punsgbeing returned to service following maintenance
on its three-phase AC induction motor. Which ohthe following will occur when the pump is
started if two of the three motor power leads weaelvertently swapped during restoration?

A. The motor breaker will trip on instantaneous rouerent.

B. The motor will_not turn and will emit a hummisgund.

C. The pump will rotate in the reverse directiothwieduced or no flow rate.

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

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.20 [2.8/2.8]
QID: P25

If the speed of a positive displacement pump issased, the available net positive suction head wil
; and the pump will operate vitateon.

A increase; closer to
B. decrease; further from
C. increase; further from
D. decrease; closer to

ANSWER: D.
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An increase in positive displacement pump speeldcaitlse the available net positive suction head for
the pump to...

A. decrease, due to the increase in fluid flow.rate
B. decrease, due to the increase in fluid dischprgssure.
C. increase, due to the increase in fluid dischargesure.

D. increase, due to the increase in fluid flow rate

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.20 [2.8/2.8]
QID: P1025

The minimum required net positive suction headeftypical positive displacement pump will
increase the most if the pump...

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

B. discharge pressure decreases from 100 psig psi§0

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

D. discharge valve is positioned from 90 percemrrof fully open.

ANSWER: A.
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Which one of the following describes the propeataan for a relief valve that will be used to prave
exceeding the design pressure of a positive displaat pump and associated piping?

A. On the pump suction piping upstream of the sucisolation valve.
B. On the pump suction piping downstream of thdisndsolation valve.
C. On the pump discharge piping upstream of thehdigye isolation valve.

D. On the pump discharge piping downstream of theh@rge isolation valve.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P326 (B323)

A positive displacement pump (PDP) is operatingriropen system. PDP parameters are as follows:

PDP speed = 1,000 rpm
PDP discharge pressure = 2,000 psig
PDP suction pressure = 50 psig
PDP flow rate = 150 gpm

Which one of the following changes will cause PIivfrate to exceed 200 gpm?
A. A second identical discharge path is opened.

B. PDP speed is increased to 1,500 rpm.

C. PDP suction pressure is increased to 120 psig.

D. Downstream system pressure is decreased to p§0

ANSWER: B.
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If the fully open discharge valve of a reciprocgtpositive displacement pump is closed
approximately 10 percent, 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.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P925

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

A. 25 rpm.
B. 35rpm.
C. 50 rpm.
D. 71 rpm.

ANSWER: C.
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Which one of the following conditions will resuit the greatest increase in volumetric flow rate
through a positive displacement pump?

A. Doubling the pump speed.
B. Doubling the pump net positive suction head.
C. Reducing the downstream system pressure by alhe-h

D. Positioning the discharge valve from half opefully open.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P1126

Which one of the following describes single-speathp operating characteristics?
A. Centrifugal pumps deliver a variety of flow ratat a constant head.

B. Centrifugal pumps deliver a constant head owargety of flow rates.

C. Positive displacement pumps deliver a varietijavt rates at a constant head.
D. Positive displacement pumps deliver a constamt fate over a variety of heads.

ANSWER: D.
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A positive displacement pump (PDP) is operatingriropen water system. PDP parameters are as
follows:

PDP speed = 480 rpm
PDP discharge pressure = 1,000 psig
PDP suction pressure = 10 psig
PDP flow rate = 60 gpm

Which one of the following changes will cause Pwfrate 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$H80 p

ANSWER: B.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P1726 (B1919)

An ideal (no slip) reciprocating positive displacampump is operating to provide makeup water to a
reactor coolant system that is being maintained@i0 psig. The discharge valve of the pump was
found to be throttled to 80 percent open.

If the valve is subsequently fully opened, pumpviate will ; and pump head will

A. increase; decrease

B. remain constant; decrease

C. increase; remain constant

D. remain constant; remain constant

ANSWER: B.
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A variable-speed positive displacement pump isaipey at 100 rpm with a flow rate of 60 gpm in an
open system. To decrease pump flow rate to 25 gpmp speed must be decreased to
approximately...

A.

B.

C.

D.

17 rpm.
33 rpm.
42 rpm.

62 rpm.

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P2526 (B2525)

is currently receiving flow from a positive dispéament pump operating at 400 rpm with a discharge
pressure of 100 psig?

A.

B.

C.

D.

Increase pump speed to 700 rpm.
Reduce system pressure to decrease pump disghasgsure to 40 psig.
Start a second identical positive displacemeantpin series with the first.

Start a second identical positive displacemenin parallel with the first.

ANSWER: D.
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A section of pipe is being hydrostatically tested {400 psig using a positive displacement pump.
The operating characteristics of the positive @dispient pump are shown in the drawing below.

Which one of the following could cause the obserdé#@rence between the expected and the actual
pump performance?

A.

B.

C.

D.

Pump internal leakage is greater than expected.
Pipe section boundary valve leakage is grehtar expected.
A relief valve on the pump discharge piping aggkprior to its setpoint of 1,400 psig.

Available NPSH decreased more than expectedgnuains slightly above required NPSH.

ANSWER: A.

IDEAL —
EXPECTED - -~
. ACTUAL wsmnan
‘\
1,400 psig _%"
PRESSURE
FLOW RATE
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Which one of the following conditions will resuit the greatest increase in volumetric flow ratenfro
a positive displacement pump operating at 300 rpdhaadischarge pressure of 100 psig?

A. Increasing pump speed to 700 rpm.
B. Decreasing pump discharge pressure to 30 psig.
C. Starting a second identical positive displacearpemp in series with the first.

D. Starting a second identical positive displacenpeimp in parallel with the first.

ANSWER: A.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P2926 (B2925)

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

If the pump discharge valve is subsequently thedttb 80 percent 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.
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A pump is needed to supply fuel oil from a day tamk diesel engine fuel injection system. The
pump must maintain a nearly constant flow rate @&ithinimum of discharge pressure fluctuations as
system pressure varies between 200 psig and 1800 p

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

A. Axial-flow centrifugal

B. Radial-flow centrifugal

C. Rotary positive displacement

D. Reciprocating positive displacement

ANSWER: C.

TOPIC: 191004
KNOWLEDGE: K1.22 [2.3/2.5]
QID: P3525 (B1680)

An ideal positive displacement pump is pumping 8ystem operating at 100 psig. Assume pump
speed is constant, zero pump slip, and pump basgpre remains within normal pump operating
limits.

If system pressure increases to 200 psig, the pgweag 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.
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Use the following drawing of system and pump opegaturves for a positive displacement pump
with discharge relief valve protection to answex tbllowing question.

A positive displacement pump is initially supplyingter at 40 gpm with a pump discharge pressure
of 400 psia. If pump speed is increased until pdlioy 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.

1
/
. /
1,600p5|a o poaoooooonoolioonnooanoaadinogooaoag
/

1,200 psia N R R [ ;} ..........
== L | —.—.— Reliefat
V4 1,000 psia
800 psia c Sooocoooooooodpooooo .,l ..............
7/
/7
7/
//
400 psig e 5% CARREEEEEEEES EEEEEREEEE

Y

40 gpm 80 gpm
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Use the following drawing of system and pump opegaturves for an operating positive
displacement pump with relief valve protection tswaer the following question.

A positive displacement pump is initially supplyingter at 40 gpm with a pump discharge pressure
of 200 psia. If pump speed is increased until pdloy 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.

1
[}
1,600psia -.—...........\ .......... x ..... fooe

I
[
!
I
1,200p$ia NN R R R R ...II ......
______________ 71._._ Relief at
/ 1,000 psia
800 psia =rrrrrerriree]rreenn .,r ..........
U
’
’
/
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40 gpm 80 gpm
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Refer to the drawing of an operating curve for sifpee displacement pump in a closed water system
(see figure below).

Which one of the following describes the valuel® head where the two curves cross?

A.

B.

C.

D.

The maximum amount of head that the pump cawigeo
The amount of pump head that is required todcheavitation.
The amount of pump head that is converted tetlarenergy in the pump.

The amount of pump head that is converted to &&éhe water circulates through the system.

ANSWER: D.

HEAD /

FLOW RATE
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When starting a positive displacement pump, whytrthespump discharge valve be fully open?
A. Prevents pump cavitation.

B. Reduces motor starting current.

C. Minimizes the potential for water hammer.

D. Ensures integrity of the pump and system piping.

ANSWER: D.
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What is the purpose of the relief valve locatedveein the pump outlet and the discharge isolation
valve of many positive displacement pumps?

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

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

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

D. Protect the pump and discharge piping from onesmgure due to thermal expansion of pump
contents when the pump is stopped with its suatadwe closed.

ANSWER: C.
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A positive displacement pump should be started ustsuction valve and its discharge
valve
A. throttled; throttled
B. throttled; fully open
C. fully open; throttled
D. fully open; fully open
ANSWER: D.
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A positive displacement pump should be started ustsuction valve and its discharge
valve :

A. closed; closed
B. closed; open

C. open; closed

D. open; open

ANSWER: D.
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