NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P78

The possibility of water hammer in a liquid systesnminimized by...

A. maintaining temperature above the saturatiorperature.

B. starting centrifugal pumps with the casing weadte fully open.

C. starting positive displacement pumps with theeldarge valve closed.

D. venting systems prior to starting centrifugaims.

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P278

Which one of the following methods will increase tossibility and/or severity of water hammer?
A. Opening and closing system valves slowly.

B. Venting fluid systems prior to starting a pump.

C. Starting a centrifugal pump with the dischargbve fully open.

D. Starting a centrifugal pump with the dischargére fully closed.

ANSWER: C.
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QID: P679 (B279)

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

A. check valve slamming.
B. pump runout.
C. water hammer.

D. pressurized thermal shock.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P879

One reason for keeping condensate out of the dieamis to...
A. minimize corrosion buildup.

B. reduce heat losses.

C. eliminate steam traps.

D. prevent water/steam hammer.

ANSWER: D.
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QID: P1079

The possibility of water hammer will be increasgd.b

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

C. warming steam lines prior to initiating steamfl

D. slowly closing the discharge valve on an opagapump.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P1279

To minimize the possibility of water hammer wheitiating flow in a system, the operator should...
A. vent the system prior to initiating flow.

B. vent the system only after flow has been ireghat

C. fully open the pump discharge valve prior tatgstg a pump.

D. rapidly open the pump discharge valve aftermgis running.

ANSWER: A.
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KNOWLEDGE: K1.04 [3.4/3.6]
QID: P1879 (B2779)

Which one of the following describes why large stdmes are gradually warmed instead of suddenly
admitting full steam flow?

A. To minimize the possibility of stress corrosionacking of the steam lines.
B. To minimize the total thermal expansion of theam lines.
C. To minimize the potential for water hammer ia #team lines.

D. To minimize the heat loss from the steam lines.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.04 [3.4/3.6]
QID: P2079 (B2081)

Which one of the following will minimize the posdity of water hammer?

A. Draining the discharge line of a centrifugal guafter shutdown.

B. Draining condensate out of steam lines befockadter initiating flow.

C. Starting a centrifugal pump with its dischargéve fully open.

D. Starting a positive displacement pump with ischarge valve partially closed.

ANSWER: B.
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KNOWLEDGE: K1.04 [3.4/3.6]
QID: P2279 (B2679)

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

B. Start centrifugal pumps with the discharge vahettled.

C. Start positive displacement pumps with the disgé valve closed.

D. Vent systems only after initiating system flow.

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

Water at 65°F is flowing at 1,000 gpm through epigle. If the isolation valves instantly close,wal

A piping will experience a pressure increase that i the pressure increase experienced by
valve B piping; and the pressure spike will dissgpguicker in the length of pipe.

A. equal to; shorter

B. equal to; longer

C. less than; shorter

D. less than; longer

ANSWER: A.

VALVE A

>

VALVE B

>
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QID: P6242 (B6241)

Refer to the drawing of two lengths of 16-inch deter pipe, each containing an identical automatic
isolation valve. The actual pipe lengths are prbpoal to their symbols in the drawing.

Water is flowing at 10,000 gpm through each pipemvhoth isolation valves instantly close.
Consider two cases:

Case 1. The water temperature upstream of botlesas 65°F.
Case 2: The water temperature is 65°F upstrearaleé A, and 85°F upstream of valve B.

For which case(s), if any, will valve A experierec@ressure spike that is greater than the pressure
spike at valve B?

A. Case 1 only
B. Case 2 only
C. Both cases

D. Neither case

ANSWER: B.

VALVE A

>

VALVE B

@»
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QID: P6742 (B6741)

Refer to the drawing of two lengths of 16-inch deter pipe, each containing an identical automatic
isolation valve. The actual pipe lengths are prbpoal to their symbols in the drawing.

Water is flowing at 10,000 gpm through each pipemvhoth isolation valves instantly close.
Consider two cases:

Case 1: The water temperature upstream of bottesas 65°F.
Case 2. The water temperature is 85°F upstrearaleé A, and 65°F upstream of valve B.

For which case(s), if any, will valve A experiere@ressure spike that is greater than the pressure
spike at valve B?

A. Case 1 only
B. Case 2 only
C. Both cases

D. Neither case

ANSWER: D.

VALVE A

>

VALVE B

>
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QID: P7620 (B7620)

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

A. Gradual pipe bends rather than sharp pipe bends.
B. Shorter pipe lengths rather than longer pipgtles
C. Lower initial flow rates rather than higher iaitflow rates.

D. Shorter valve stroke times rather than longérevatroke times.

ANSWER: D.
TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]
QID: P380 (B383)

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

A. 33 gpm

B. 41 gpm

C. 52 gpm

D. 60 gpm

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P579

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

C. specific gravity.

D. velocity.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P680 (B681)

A 55 gpm leak to atmosphere has developed fronobngpwater system that is operating at 100 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
50 psig?

A. 28 gpm

B. 32 gpm

C. 39 gpm

D. 45 gpm

ANSWER: C.
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QID: P1382

A 75 gpm leak to atmosphere has developed fronobngpwater system that is operating at 80 psig.
Which one of the following will be the approximaéak rate when system pressure has decreased to
40 psig?

A. 38 gpm

B. 44 gpm

C. 53 gpm

D. 59 gpm

ANSWER: C.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P1580 (B1979)

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

A. 15 gpm

B. 30 gpm

C. 42 gpm

D. 53 gpm

ANSWER: C.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1679 (B2981)

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

A. 33 gpm

B. 53 gpm

C. 58 gpm

D. 71 gpm

ANSWER: C.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P1779 (B1783)

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

A. 25 gpm

B. 50 gpm

C. 67 gpm

D. 82 gpm

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1986

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

A. 24 gpm

B. 33 gpm

C. 39 gpm

D. 46 gpm

ANSWER: B.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P2080 (B2080)

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

A. 69 gpm

B. 60 gpm

C. 51 gpm

D. 40 gpm

ANSWER: A.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2379 (B2381)

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

A. 27 gpm

B. 35gpm

C. 40 gpm

D. 49 gpm

ANSWER: D.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P2779 (B2781)

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

A. 20 gpm

B. 40 gpm

C. 49 gpm

D. 57 gpm

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2980

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

A. 36 gpm

B. 53 gpm

C. 56 gpm

D. 65 gpm

ANSWER: D.

TOPIC: 193006

KNOWLEDGE: K1.05 [2.9/3.0]

QID: P3080 (B3181)

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

A. 26 gpm

B. 39 gpm

C. 56 gpm

D. 67 gpm

ANSWER: D.
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KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3780

Which one of the following describes the relatiapdietween the main steam mass flow rate leaving
a steam generator and the main feedwater masgdkaventering the same steam generator at
steady-state power operation? (Assume no othéti@ldemoval of steam generator inventory.)

A. The mass flow rates will be the same only if d@amer level is constant.

B. The mass flow rates will be the same only ifrb&ctor is operating near rated power.

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

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

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P5342 (B5342)

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

Inlet Temperature =70°F
Heat ExchangeAP =10 psi

Six hours later, the current heat exchanger coaliatgr parameters are:

Inlet Temperature =85°F
Heat ExchangeAP =10 psi

In comparison to the initial cooling water massflate, the current mass flow rate is...
A. lower, because the density of the cooling whtes decreased.

B. higher, because the velocity of the cooling whtes increased.

C. the same, because the changes in cooling weligeity and density offset.

D. the same, because the heat exchanger coolirey MRats the same.

ANSWER: A.

TOPIC: 193006
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P7342 (B7342)

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

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P580

Reactor coolant system (RCS) hot leg temperatureristant at 568°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following RCS pressure ranges
includes the pressure at which two-phase flow fiv8t occur in the hot leg?

A. 1,250 to 1,201 psig

B. 1,200 to 1,151 psig

C. 1,150 to 1,101 psig

D. 1,100 to 1,051 psig

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1180

Reactor coolant system (RCS) hot leg temperatureristant at 538°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following RCS pressure ranges
includes the pressure at which two-phase flow fiv8t occur in the hot leg?

A. 1,100 to 1,151 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P1480

Reactor coolant system (RCS) hot leg temperatureristant at 520°F while RCS pressure is
decreasing due to a small reactor coolant leak.ichtne of the following pressure ranges includes
the pressure at which two-phase flow will first oc the hot leg?

A. 950 to 901 psig

B. 900 to 851 psig

C. 850 to 801 psig

D. 800 to 751 psig

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P2581

Reactor coolant system (RCS) hot leg temperatureristant at 552°F while RCS pressure is
decreasing due to a small reactor coolant leak.ich\ine of the following pressure ranges includes
the pressure at which two-phase flow will first ocn the hot leg?

A. 1,100 to 1,051 psig

B. 1,050 to 1,001 psig

C. 1,000 to 951 psig

D. 950 to 901 psig

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P7649 (B7649)

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

A. The mass flow rate of the mixture.
B. The specific volume of the mixture.
C. The pressure and/or temperature of the mixture.

D. No additional information is needed.

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.06 [2.8/2.9]
QID: P7689

A nuclear power plant is initially operating atadg-state 100 percent power. If an unplanned load
rejection causes the main generator load to rapietyease to 90 percent, the voids in the two-phase
flow in the steam generator tube bundle region witlally ; which causes indicated steam
generator water level (measured in the downcorodnitially

A. shrink; decrease

B. shrink; increase

C. expand; decrease

D. expand; increase

ANSWER: A.

-20- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--PWR
February 2016

TOPIC: 193006
KNOWLEDGE: K1.07 [2.7/2.7]
QID: P581

A nuclear power plant is recovering from a lossiiéite power that caused all reactor coolant pumps
(RCPs) to stop. Pressurizer level indication fssotle high.

Which one of the following is most likely to ocafithe steam generator (SG) temperatures are 50°F
higher than their associated reactor coolant sy$R@8) loop temperatures when an RCP is
restarted?

A. Localized water hammer in the RCS.

B. Pressurized thermal shock to the SGs.

C. A large pressure spike throughout the RCS.

D. Inadvertent lifting of a SG atmospheric relialwe.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.08 [2.8/1.8]
QID: P279 (B143)

A centrifugal water pump was returned to serviderahaintenance. However, the operator failed to
vent the pump.

Compared to normal pump operating conditions, afterpump is started the operator will see a
flow rate and a discharge. hea

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

D. lower; higher

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.08 [2.8/2.8]
QID: P3481

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

Centrifugal pump A is circulating water at 100°®Vhich one of the following will cause the
centrifugal pump to operate closer to a conditrowhich gas/vapor binding can occur?

A. Surge tank level is raised by 5 percent.
B. Service water flow rate is decreased by 5 pércen
C. The pump discharge valve is repositioned toehess cooling water system flow rate by 5 percent.

D. Makeup water containing a high concentratiototdl dissolved solids is added to the cooling
water system.

ANSWER: B.

SERVICE WATER
SURGE
TANK
FROM 3
HEAT
LOADS
HEAT
EXCHANGER
TO
HEAT
LOADS
PUMP A
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KNOWLEDGE: K1.10 [3.3/3.4]
QID: P80 (B79)

If a valve closure suddenly stops fluid flow, tlesulting piping system pressure transient is reteto
as...

A. cavitation.
B. shutoff head.
C. water hammer.

D. valve chatter.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P381 (B380)

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

A. cavitation.

B. water hammer.

C. thermal shock.

D. positive reactivity addition.

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P2480 (B1180)

Which one of the following will increase the poskip of water hammer?
A. Opening and closing system valves very slowly.

B. Venting liquid systems only after initiating $gs flow.

C. Starting centrifugal pumps with the dischargwealosed.

D. Starting positive displacement pumps with theeldarge valve open.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.10 [3.3/3.4]
QID: P2880

The primary reason for slowly opening the discha@ee of a large motor-driven centrifugal cooling
water pump after starting the pump is to minimize. t

A. net positive suction head requirements.
B. potential for a water hammer.

C. motor running current requirements.

D. potential for pump cavitation.

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P79

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

B. throttling the pump suction valve.

C. increasing the pump backpressure.

D. increasing the pump suction pressure.

ANSWER: B.

TOPIC: 193006

KNOWLEDGE: K1.11 [3.1/3.3]

QID: P149

Cauvitation of a centrifugal pump in an open systemdicated by
flow rate.

A. low; low

B. high; high

C. low; high

D. high; low

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P382 (B80)

Which one of the following is most likely to causavitation in an operating centrifugal pump?
A. Lowering the suction temperature.

B. Throttling the pump suction valve.

C. Throttling the pump discharge valve.

D. Decreasing the pump speed.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P481

While on surveillance rounds, an operator notibes & centrifugal pump is making a great deal of
noise (like marbles rattling inside the pump casenryd the pump discharge pressure is fluctuating.

This set of conditions indicates that the pumpjsegiencing...
A. runout.

B. cavitation.

C. bearing deterioration.

D. packing deterioration.

ANSWER: B.
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Indications of pump cavitation include abnormally pump discharge pressure and

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P1181
abnormally pump flow rate.
A. low; low

B. low; high

C. high; low

D. high; high

ANSWER: A.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P1381

Cavitation is the formation of vapor bubbles in the
collapse of these bubbles in the pump

A. impeller; casing

B. impeller; discharge piping
C. volute; casing

D. volute; discharge piping

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P2680 (B280)
Cauvitation is the formation of vapor bubbles in the pressure area of a pump followed by
the of these bubbles within the pummgas

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

D. high; collapse

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P2981 (B1880)

Pump cavitation occurs when vapor bubbles are fdrat¢he eye of a pump impeller...
A. because the localized flow velocity exceeds seriocity for the existing fluid temperature.
B. because the localized pressure exceeds the paggsure 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 theyrekpdo larger bubbles causing damaging
pressure pulsations.

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P81

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

A. remain the same, because the density of ther\watenot changed.
B. increase, because the density of the watemtasased.
C. remain the same, because the water velocitpbiashanged.

D. increase, because the viscosity of the wateirttasased.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P281

Flow instruments that measure the mass flow ragteafm often have a density compensation feature
because, for a steam pressure increase at a comstiametric flow rate, steam density will
and the actual mass flow rate will
A. decrease; increase
B. increase; decrease
C. increase; increase

D. decrease; decrease

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P982

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

A. increase for all steam conditions.
B. decrease for all steam conditions.
C. increase, but only if the steam is saturatetignperheated).

D. decrease, but only if the steam is saturatetquoerheated).

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P1083

A steam generator transient causes main steanupegssdecrease although the actual steam mass
flow rate to the main turbine remains constant.théf main steam flow instrument_is not density
compensated, indicated steam mass flow rate will...

A. increase, due to the increased velocity of thars.

B. increase, due to the increased density of #menst

C. decrease, due to the decreased velocity otdaens

D. decrease, due to the decreased density oféhenst

ANSWER: A.
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QID: P1182

A cooling water system is supplying 1.0 ¥ fm/hour of flow at 100°F. Assuming volumetriowl
rate does not change, which one of the followinlllvd the mass flow rate in the system if cooling
water temperature increases to 140°F?

A. 7.5x 16 Ibom/hr

B. 8.3 x 10 Ibm/hr

C. 9.0x 161bm/hr

D. 9.9 x 16 Ibm/hr

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P1780

A reactor coolant system is supplying 1.0 £ t®n/hour of coolant flow at a temperature of 100°F
Assuming volumetric flow rate does not change, Whine of the following is the approximate mass
flow rate that will be supplied by the system ibting water temperature increases to 400°F?

A. 1.2 x 16 Ibm/hr

B. 1.1 x 18 Ibm/hr

C. 9.2 x 10Ibm/hr

D. 8.7 x 16 Ibm/hr

ANSWER: D.
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KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2182

A reactor coolant system is supplying 1.0 £ tn/hr of coolant flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, Witne of the following is the approximate mass
flow rate that will be supplied by the system ibtant temperature increases to 500°F?

A. 1.2 x 1§ Iom/hr

B. 1.1 x 18 Iom/hr

C. 8.7 x 10lbm/hr

D. 7.9 x 10 Ibm/hr

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2681

A cooling water system is supplying 2,000 Iom/maolant flow at a temperature of 100°F.
Assuming volumetric flow rate does not change, Whine of the following is the approximate mass
flow rate that will be supplied by the system ibting water temperature increases to 140°F?

A. 1,964 Ibm/min

B. 1,980 Ibm/min

C. 2,020 Ibm/min

D. 2,036 Ibm/min

ANSWER: B.
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KNOWLEDGE: K1.12 [2.5/2.6]
QID: P2882

A steam generator transient causes main steanupegssncrease although the actual mass flow rate
of steam remains constant. If the main steam fimirument is not density compensated, the
increased main steam pressure will cause indictgzin mass flow rate to...

A. increase, due to a higher steam velocity.

B. increase, due to a greater steam density.

C. decrease, due to a lower steam velocity.

D. decrease, due to a reduced steam density.

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P3081 (B3032)

The volumetric flow rate of cooling water enteriadpeat exchanger is 500 gpm.

Given the following:

» Cooling water pressure entering and leaving thé¢ évezhanger is 10 psig.
» Cooling water inlet temperature is 90°F.

» Cooling water outlet temperature is 160°F.

* Heat exchanger inlet and outlet piping have theesdiameter.

What is the approximate volumetric flow rate of to®ling water exiting the heat exchanger?
A. 496 gpm
B. 500 gpm
C. 504 gpm
D. 509 gpm

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.12 [2.5/2.6]
QID: P3783 (B3733)

A condensate pump is taking suction on a main aaselehotwell, containing water at 100°F, and
discharging the water at a volumetric flow ratet060,000 gpm to the main feedwater system. The
main feedwater system heats the water to 400°Fdéfenters the steam generators. Assume there
is no leakage, and no bypass or recirculation fiaths are in use.

What is the approximate volumetric flow rate of faedwater entering the steam generators?

A. 100,000 gpm

B. 105,000 gpm

C. 109,000 gpm

D. 115,000 gpm

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P147

Operating two pumps in parallel instead of operpéirsingle pump will result in a...
A. large increase in pump head and a small incrieegemp flow rate.
B. small increase in pump head and a small increggemp flow rate.
C. small increase in pump head and a large inciegzemp flow rate.
D. large increase in pump head and a large incliegsemp flow rate.

ANSWER: C.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P280

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

A. system pressure.
B. system flow rate.
C. pump discharge pressure.

D. pump flow rate.

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P282

To decrease the flow rate through an operatingigesiisplacement pump, an operator should...
A. throttle the pump discharge valve partially €ds

B. throttle the pump suction valve partially closed

C. decrease the pump’s available net positive udtead.

D. decrease the pump’s speed.

ANSWER: D.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: PO81

Which one of the following will decrease the heaskl occurring in an operating cooling water
system?

A. Starting a second pump in parallel with the agiag pump.
B. Shifting two heat exchangers from parallel toeseoperation.

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

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

ANSWER: D.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1282

Two centrifugal pumps and two positive displacenmmhps are able to be cross-connected to
provide makeup water flow to a system. Each punfigpnoduce 100 gpm at a system pressure of
1,000 psig.

If system pressure is 1,200 psig, which one ofdllewing combinations will produce the greatest
flow rate to the system?

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

D. Two centrifugal pumps in parallel

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1683

Two centrifugal pumps and two positive displacenmmhps are able to be cross-connected to
provide makeup water flow to a system. Each punfigpnoduce 100 gpm at a system pressure of
1,000 psig backpressure.

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

A. Two centrifugal pumps in parallel.

B. Two centrifugal pumps in series.

C. Two positive displacement pumps in parallel.
D. Two positive displacement pumps in series.

ANSWER: A.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1784 (B1725)

Two identical centrifugal pumps (CPs) and two ideitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hggd a system pressure of 1,000 psig.

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

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

A. Two CPs in series

B. Two CPs in parallel

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

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P1979

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hgi a system pressure of 1,000 psig.

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

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

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

C. Two CPs in series

D. Two CPs in parallel

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: pP2282 (B2281)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 4-inch diameter pipe and@anch diameter pipe.

Disregarding any flow restrictions other than pgme, which one of the following lists the

approximate flow rates through the 4-inch and 8idameter pipes? (Assume that water velocity is
the same in each pipe.)

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

A. 20 80
B. 25 75
C. 30 70
D. 33 67
ANSWER: A.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2383 (B2324)

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hggi a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps
Maximum design pressure = 2,000 psig

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

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

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

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2481 (B2479)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 3-inch diameter pipe artdiach diameter pipe.

Disregarding any flow restrictions other than pgme, which one of the following lists the
approximate flow rates through the 3-inch and @ridameter pipes. (Assume that water velocity is
the same in each pipe.)

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

A. 10 90
B. 20 80
C. 25 75
D. 33 67
ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2582 (B2581)

Water at 90°F and 50 psig is flowing through a d€hidiameter pipe at 100 Ibm/sec. The pipe then
splits into two pipes, a 6-inch diameter pipe andanch diameter pipe.

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

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

A. 24 76
B. 32 68
C. 36 64
D. 40 60
ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P2783 (B2723)

Two identical centrifugal pumps (CPs) and two idEitpositive displacement pumps (PDPs) are able
to take suction on a vented water storage tankpamdde makeup water flow to a cooling water
system. The pumps are capable of being cross-ctath® provide multiple configurations. In
single pump alignment, each pump will supply 106hggi a system pressure of 1,200 psig.

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps
Maximum design pressure = 2,000 psig

Which one of the following pump configurations vslipply the highest makeup flow rate to the
cooling water system if system pressure is 1,70§?ps

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

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

ANSWER: C.

-44- Fluid Statics and Dynamics



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3183

A four-loop PWR nuclear power plant uses four id=itreactor coolant pumps (RCPs) to supply
reactor coolant flow through the reactor vessehe plant is currently operating at 20 percent power
with all RCPs in operation.

Which one of the following describes the stable RIG® rate through the reactor vessel following the
trip of one RCP? (Assume that no operator acttwagaken and the reactor does not trip.)

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

B. Exactly 75 percent of the original flow rate.

C. Greater than 75 percent of the original floverat

D. Unpredictable without pump curves for the RCPs.

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3582

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

Given the following current conditions:

» SG pressure is 1,000 psia.

* RCS pressure is 2,200 psia.

* RCS average temperature is 500°F.

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

If RCS pressure is decreased to 1,600 psia, withtimer changes in plant parameters, what will lee th
approximate leak rate from the RCS to the SG?

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

ANSWER: B.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P3683 (B3681)

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

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

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

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

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

ANSWER: B.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4243 (B4242)

Refer to the drawing of a venturi in a main steama (see figure below). The venturi inlet and eutl
pipe diameters are equal.

A main steam line break downstream of the ventauses the main steam mass flow rate through the
venturi to increase. Soon, the steam reaches selucity in the throat of the venturi.

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

A. It will continue to increase at a rate that &dndent on the steam velocity in the throat of the
venturi.

B. It will continue to increase at a rate thatépendent on the differential pressure (P1 - P2)sacr
the venturi.

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

D. It will not continue to increase because thédéntial pressure (P1 - P2) across the ventunatan
increase further once the steam reaches sonicityeilothe throat of the venturi.

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4343 (B4342)

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

Given the following information:

Centrifugal Pumps

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

Positive Displacement Pumps

Maximum design pressure = 2,000 psig

Which one of the following pump configurations wslipply the lowest initial flow rate of makeup
water to a cooling water system that is draineddemtessurized?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

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

ANSWER: D.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4543 (B4542)

Refer to the drawing of a main water header thitisSpto two parallel headers (see figure below).

Header A has a 2-inch diameter and header B has@h3liameter. The velocity of the water in both
headers is the same.

If the main water header has a flow rate of 500 gphat is the approximate flow rate in each of the
parallel headers?

Header A Header B

(gpm) (gpm)
A, 125 375
B. 154 346
C. 200 300
D. 222 278
ANSWER: B.
HEADER A
MAIN HEADER >
>  HEADERB
>
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P4643 (B4642)

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

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm

ANSWER: B.

TOPIC: 193006

KNOWLEDGE: K1.15 [3.1/3.3]

QID: P4743

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

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

A. Less than twice the original flow rate.

B. Exactly twice the original flow rate.

C. More than twice the original flow rate.

D. Cannot be determined without additional infonmomat

ANSWER: A.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P5543 (B5542)

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

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet

ANSWER: C.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P5943 (B5942)

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

A. 48 feet
B. 32 feet
C. 16 feet
D. 4 feet

ANSWER: D.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6143 (B6142)

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

Given the following initial conditions:
e Main condenser pressure is 1.7 psia.
e Atmospheric pressure is 14.7 psia
e Main condenser cooling water pressure at the logaif the tube leak is 18 psig.
e Cooling water leak rate into the main condens&0igpm.
If the main condenser is brought to atmospherisquree, with no changes to the main condenser
cooling water system parameters, what will be fhgr@ximate rate of cooling water leakage into the
main condenser?
A. 36 gpm
B. 52 gpm
C. 61 gpm
D. 72 gpm

ANSWER: C.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6543 (B6542)

An ideal positive displacement pump is operatingnropen system with the following initial
parameters:

Suction pressure = 10 psig
Discharge pressure = 25 psig
Flow rate = 100 gpm

If the pump discharge pressure increases to 40 {&gpump flow rate will...

A. remain constant.

B. decrease in direct proportion to the changeump differential pressure.

C. decrease in direct proportion to the squarbetthange in pump differential pressure.
D. decrease in direct proportion to the square obtite change in pump differential pressure.

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6743 (B6742)

A centrifugal pump is operating at a constant speedclosed system with the following initial
parameters:

Suction pressure =10 psig
Discharge pressure =25 psig
Pump flow rate =500 gpm

If the pump discharge flow control valve is threttlsuch that the pump discharge pressure increases
to 40 psig, the change in pump flow rate will be...

A. directly proportional to the square of the chaungpump differential pressure.

B. directly proportional to the square root of tenge in pump differential pressure.
C. inversely proportional to the square root of¢change in pump differential pressure.
D. impossible to determine from the provided infatin.

ANSWER: D.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P6843 (B6842)

Refer to the drawing of a venturi in a steam lisee(figure below). The venturi inlet and outlgtepi
diameters at P1 and P2 are equal.

Currently, steam is flowing through the venturgeking sonic velocity in the throat of the ventut.

the steam inlet pressure (P1) remains constanéel downstream pressure (P2) decreases, the mass
flow rate of the steam will ; and theoegl of the steam at the venturi outlet will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7143

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

Steam generator (SG) pressure = 1,000 psia
Main feed pump (MFP) discharge pressure = 1,228 psi

If SG pressure does not change, what MFP dischagsure will increase main feedwater mass flow
rate by 10 percent? (Assume MFP inlet temperagmains the same. Also, assume all
valves/components that contribute to head loss dove@m of the MFP remain in their current
configuration.)

A. 1,242 psia

B. 1,266 psia

C. 1,293 psia

D. 1,342 psia

ANSWER: B.

TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7543 (B7542)

Which one of the following will increase the headd occurring in an operating cooling water
system?

A. Shifting two heat exchangers from parallel taeseoperation.
B. Increasing the flow rate in the system by thirggtopen a flow control valve.

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

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

ANSWER: A.
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TOPIC: 193006
KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7660 (B7660)

Which one of the following will decrease the heaskl occurring in an operating cooling water
system?

A. Shifting two heat exchangers from parallel tdeseoperation.

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

C. Replacing a 10 foot length of 10-inch diametpepvith a 20 foot length of 10-inch diameter pipe.
D. Replacing a 20 foot length of 12-inch diameipevith a 20 foot length of 10-inch diameter pipe.

ANSWER: B.
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KNOWLEDGE: K1.15 [3.1/3.3]
QID: P7669 (B7669)

Refer to the drawing of a main water header thitisSpto two parallel headers (see figure below).

Header A has a 2-inch diameter and header B hasch4liameter. The velocity of the water in both
headers is the same.

If the main water header has a flow rate of 500 gphat is the approximate flow rate in each of the
parallel headers?

Header A Header B
(gpm) (gpm)

A. 100 400
B. 125 375
C. 167 333
D. 200 300
ANSWER: A.

HEADER A

MAIN HEADER >
>

HEADER B

>
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A vented water storage tank contains 30 feet oémnait 70°F. A cracked weld at the bottom of the
tank causes an initial leak rate of 12 gpm. If engkwater flow rate is 8 gpm, at what water levidl w
the tank stabilize?

A. 245 feet

B. 20.0 feet

C. 13.3 feet

D. 0.0 feet

ANSWER: C.
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