NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]
QID: PO01

Which one of the following describes the function of a safety valve?

A. Provide overpressure protection to limit the internal pressure in vessels.

B. Control pressure in a system to maintain optimum operational conditions.

C. Sound a warning by lifting at a predetermined value slightly higher than operating pressure.

D. Modulate open as necessary to maintain system pressure and/or temperature within normal limits.

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]
QID: P1802 (B1701)

A vertical safety valve has a compressed spring assembly that is applying 1,200 Ibf to the top of the
valve disk in opposition to system pressure. System pressure is being exerted on the underside of the
valve disk that is 3 inches in diameter.

Which one of the following is the approximate system pressure at which the safety valve will open?

A. 44 psig

B. 64 psig

C. 128 psig

D. 170 psig

ANSWER: D.
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QID: P1903 (B2003)

A vertical safety valve with a 3-inch diameter digks a spring applying 1,000 Ibf to the top of the
valve disk in opposition to system pressure. WIoich of the following is the approximate system
pressure at which the safety valve will begin tergp

A. 35 psig

B. 111 psig

C. 141 psig

D. 444 psig

ANSWER: C.
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Refer to the drawing of a typical safety valve (Bgere below).

The component indicated by the solid arrow is ugkdn necessary to manually...
A. ratchet open the safety valve.

B. pop open the safety valve.

C. gag shut the safety valve.

D. determine the position of the safety valve.

ANSWER: B.

i
il

SAFETY VALVE

-3- Valves



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]
QID: P2301 (B2301)

A vertical safety valve has a compressed springrably that is applying 2,500 Ibf to the top of the
valve disk in opposition to system pressure. 3ygieessure is being exerted on the underside of the
valve disk that is 5 inches in diameter.

Which one of the following is the approximate systeressure at which the safety valve will open?
A. 32 psig

B. 127 psig

C. 159 psig

D. 500 psig

ANSWER: B.

TOPIC: 191001

KNOWLEDGE: K1.01 [3.3/3.4]

QID: P2801 (B2803)

A vertical safety valve with a 2-inch diameter disks a compressed spring applying 2,400 Ibf to the
top of the valve disk in opposition to system puees Which one of the following is the approximate
system pressure at which the safety valve will Gpen

A. 95 psig

B. 191 psig

C. 382 psig

D. 764 psig

ANSWER: D.
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KNOWLEDGE: K1.01 [3.3/3.4]
QID: P3401 (B3401)

Given the following pressure specifications for igten of a main steam safety valve (MSSV):
Setpoint pressure (MSSV starts to open) = 1,208 psi
Maximum pressure (MSSV will be fully open) = 1,23€la
Reseat pressure (MSSV will be fully closed) = 1,pdlx

Which one of the following is the percent blowdofenthe MSSV?

A. 2.5 percent

B. 5.0 percent

C. 7.5 percent

D. 10.0 percent

ANSWER: B.

TOPIC: 191001

KNOWLEDGE: K1.01 [3.3/3.4]
K1.02 [3.0/3.3]

QID: P4201 (B4201)

A completely full water storage tank is being hystetically tested to 100 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 10 gpm. The tank is
protected by a safety valve and a relief valvehhatlves discharge to the atmosphere. Each valve
has an opening setpoint of 105 psig and a maxinated rdischarge flow rate of 6 gpm. The PDP is
inadvertently left running when tank pressure reactD0 psig.

With the PDP still running, tank pressure will shizle 105 psig; and the greater mass
flow rate will be coming from the valve.
A. at; safety

B. above; safety
C. at; relief
D. above; relief

ANSWER: B.
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QID: P4401 (B4401)

Given the following pressure specifications folaéesy relief valve (SRV):
Setpoint pressure (SRV will start to open) = 1,p6@&
Maximum pressure (SRV will be fully open) = 1,24sa
Reseat pressure (SRV will be fully closed) = 1,pS&

Which one of the following is the percent accumolafor the SRV?

A. 2.5 percent

B. 3.0 percent

C. 3.5 percent

D. 4.0 percent

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]

K1.02 [3.0/3.3]
QID: P4701 (B4701)
A completely full water storage tank is being hystetically tested to 200 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 8 gpm. The tank is
protected by a relief valve and a safety valvehhatlves discharge to the atmosphere. Each valve
has an opening setpoint of 205 psig and a maxinated rdischarge flow rate of 6 gpm. The PDP is
inadvertently left running when tank pressure reack00 psig.

When conditions stabilize with the PDP still rurgnithe relief valve will be open; and
the safety valve will be discharging a flow rateapproximately to the atmosphere.

A. patrtially; 6 gpm
B. partially; 2 gpm
C. fully; 6 gpm
D. fully; 2 gpm

ANSWER: A.
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KNOWLEDGE: K1.01 [3.3/3.4]
K1.02 [3.0/3.3]

QID: P5201 (B5201)

Refer to the drawing of two identical water storgayeks (see figure below). Tank A is protectedby
relief valve and Tank B is protected by a safelyea Each valve has an opening setpoint of 208 psi
and a maximum rated discharge flow rate of 8 gpm.

The tanks are being hydrostatically tested to 20§.p Each tank is being supplied with a smooth and
constant flow rate of 2 gpm from separate postiigplacement pumps (PDPs). Both PDPs are
inadvertently left running when tank pressures me2@0 psig.

With the PDPs running continuously, what will be tiesulting status of the relief and safety valves?

Relief Valve Status Safety Valve Status

A. Partially open Partially open

Cycling between fully

B. Partially open open and fully closed

Cycling between fully

C. open and fully closed Partially open
Cycling between fully  Cycling between fully
D.
open and fully closed open and fully closed
ANSWER: B.

RELIEF % SAFETY %
VALVE VALVE

7 7

WATER WATER

TANK A TANK B
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TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]
K1.02 [3.0/3.3]

QID: P6101 (B6101)
A completely full water storage tank is being hystetically tested to 200 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 8 gpm. The tank is
protected by a relief valve and a safety valve biwdh discharge to the atmosphere. The valves have
the following characteristics:

e The relief valve opening setpoint is 200 psig vathaccumulation of 5 percent.

¢ The safety valve opening setpoint is 240 psig @itlowdown of 5 percent.

e Both valves have a maximum discharge flow rate gp®.
The PDP is inadvertently left running when tanksgrere reaches 200 psig.

When conditions stabilize with the PDP still rurgnithe relief valve will be open; and
the safety valve will be discharging a flow rateapproximately to the atmosphere.

A. patrtially; 6 gpm
B. partially; 2 gpm
C. fully; 6 gpm
D. fully; 2 gpm

ANSWER: D.
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TOPIC: 191001

KNOWLEDGE: K1.01 [3.3/3.4]
K1.02 [3.0/3.3]

QID: P6201 (B6201)

A main steam system uses a combination of safetyelief valves for overpressure protection.
Which one of the following describes a major designsideration for installing both types of valves
in the same system?

A. The safety valves are installed to prevent enag) of the relief valves during normal power
operation.

B. The safety valves are installed to prevent uassary opening of the relief valves during a steam
pressure transient.

C. The relief valves are installed to prevent avatg of the safety valves during normal power
operation.

D. The relief valves are installed to prevent umssary opening of the safety valves during a steam
pressure transient.

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.01 [3.3/3.4]
K1.02 [3.0/3.3]

QID: P7671 (B7671)
A completely full water storage tank is being hystetically tested to 200 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 8 gpm. The tank is
protected by a relief valve and a safety valve biwdh discharge to the atmosphere. The valves have
the following characteristics:

e The relief valve opening setpoint is 220 psig vathaccumulation of 5 percent.

¢ The safety valve opening setpoint is 260 psig aitlowdown of 5 percent.

e Both valves have a maximum discharge flow rate gp®.
The PDP is inadvertently left running when tanksgrere reaches 200 psig.

After a few minutes with the PDP still running, ttedief valve will be discharging a flow rate of
approximately ; and the safety valve vall

A. 2 gpm; partially open
B. 6 gpm; partially open
C. 2 gpm; cycling between fully open and fully a@ds
D. 6 gpm; cycling between fully open and fully ctols

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.3/3.4]
QID: P1

The primary purpose of a pressure relief valveis t
A. reduce system energy.

B. reduce system pressure.

C. maintain system integrity.

D. maintain system mass.

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P202 (B301)

The difference between the setpoint pressure athwansafety valve opens and the pressure at wich i
closes is called...

A. blowdown.

B. accumulation.

C. setpoint tolerance.
D. setpoint deviation.

ANSWER: A.

-11- Valves



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P501 (B201)

The difference between the setpoint pressure athwdrelief valve begins to open and the presdure a
which it is fully open is called...

A. setpoint deviation.

B. setpoint tolerance.

C. accumulation.

D. blowdown.

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P1504 (B1801)

Which one of the following is a difference betwesetypical relief valve and a typical safety valve?

A.

The actuator closing spring on a relief valvania compressed state whereas the actuator closing
spring on a safety valve acts in tension.

A relief valve gradually opens as pressure iases above the setpoint pressure whereas a safety
valve pops open at the setpoint pressure.

. Relief valves are capable of being gagged wisesatety valves are not.

. The blowdown of a relief valve is greater thaa blowdown of a safety valve.

ANSWER: B.
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KNOWLEDGE: K1.02 [3.0/3.3]
QID: P1801 (B1301)

Refer to the drawing of two identical pressure eéswith identical relief valve protection (seeuig
below).

Both vessels have been pressurized to 50 psighemddolated. Vessel A is completely filled with
water at 150°F. Vessel B is in a saturated camdivith one-half steam (100 percent quality) and
one-half water (0 percent quality) by volume.

If both relief valves fully open simultaneouslyetfaster pressure reduction will occur in vessel
; and if both relief valves close at gig pthe greater mass loss will have occurred in

vessel
A. AA
B. A:B
C. B:A
D. B: B
ANSWER: B.
RELIEF RELIEF
VALVE VALVE
STEAM
WATER
WATER
VESSEL A VESSEL B
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P2501 (B2501)

Water storage tanks A and B are identical excegittink A receives overpressure protection from a
relief valve, whereas tank B uses a safety val¥ée relief valve and safety valve have the same
pressure setpoints and design flow rates.

Water is continuously added to each tank at theesae (50 percent of the design flow rate of the
relief and safety valves). After the tanks are ptately full, tank A pressure will ; and
tank B pressure will

A. fluctuate within a few percent of the pressugtpsint; stabilize slightly above the pressure
setpoint

B. fluctuate within a few percent of the presswatpasint; fluctuate within a few percent of the
pressure setpoint

C. stabilize slightly above the pressure setpaitathilize slightly above the pressure setpoint

D. stabilize slightly above the pressure setpdinttuate within a few percent of the pressure
setpoint

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P2701 (B2701)

Vessels A and B are identical except that vesselc&ives overpressure protection from an installed
safety valve. Vessel B has an installed reliet@al The safety and relief valves have the same
pressure setpoint and design flow rate.

Water is continuously added to each vessel ataireegate (50 percent of the design flow rate of the
safety and relief valves). After vessel pressaexhes the setpoint for each valve, vessel A pressu
will ; and vessel B pressure will

A. stabilize slightly above the pressure setpatabilize slightly above the pressure setpoint

B. stabilize slightly above the pressure setpdinttuate within a few percent of the pressure
setpoint

C. fluctuate within a few percent of the presswtpaint; stabilize slightly above the pressure
setpoint

D. fluctuate within a few percent of the presswatpsint; fluctuate within a few percent of the
pressure setpoint

ANSWER: C.
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KNOWLEDGE: K1.02 [3.4/3.6]
QID: P3302 (B2)

Refer to the drawing of two identical pressure eéswith identical relief valve protection (seeuig
below).

Vessel A is completely filled with subcooled wa2¢i80°F and vessel B is in a saturated, two-phase
condition. Both vessels are currently pressuripesd psig and isolated.

If both relief valves fully open simultaneouslygtfaster pressure reduction will initially occur in

vessel ; and the faster mass loss will ibyt@tcur in vessel
A A A
B. A;B
C. B/A
D. B;B
ANSWER: A.
RELIEF RELIEF
VALVE VALVE
STEAM
WATER
WATER
VESSEL A VESSEL B
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P6401 (B6402)

A completely full water storage tank is being hystedically tested to 200 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 6 gom. The tank is
protected by two relief valves that discharge todlmosphere. The relief valves have the following
characteristics:

¢ Relief valve A opening setpoint is 200 psig withaarrumulation of 1.5 percent.
¢ Relief valve B opening setpoint is 200 psig witheexsumulation of 3.0 percent.
e Each valve has linear flow rate characteristicsanthximum discharge flow rate of 6 gpm.

The PDP is inadvertently left running when tanksgree reaches 200 psig.

With the PDP running continuously, what will be tischarge flow rates of the relief valves when
tank pressure stabilizes?

Relief Relief
Valve A Valve B
A. 1 gpm 5 gpm
B. 2 gpm 4 gpm
C. 3 gpm 3 gpm
D. 4 gpm 2 gpm
ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P6701 (B6701)

A completely full water tank is being hydrostatigaksted to 180 psig using a positive displacement
pump (PDP) with a smooth and constant discharge riéde of 6 gpm. The tank is protected by two
relief valves that discharge to the atmosphere e réhef valves have the following characteristics:
¢ Relief valve A opening setpoint is 180 psig withaeccumulation of 5 percent.
¢ Relief valve B opening setpoint is 200 psig withaecumulation of 5 percent.
e Each relief valve has linear flow rate charactessand a maximum flow rate of 4 gpm.
The PDP is inadvertently left running when tanksgrere reaches 180 psig.
With the PDP still running, at what pressure wik tank stabilize?
A. 190 psig
B. 195 psig
C. 205 psig
D. 210 psig

ANSWER: C.
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TOPIC: 191001
KNOWLEDGE: K1.02 [3.0/3.3]
QID: P7611 (B7611)

A completely full water storage tank is being hystedically tested to 200 psig using a positive
displacement pump (PDP) with a smooth and consliaoharge flow rate of 4 gom. The tank is
protected by a relief valve that discharges tcetineosphere. The relief valve has the following
characteristics:

» The opening setpoint is 200 psig with an accumaitadif 5 percent.
* The valve has linear flow characteristics and aimar rated flow rate of 8 gpm.

The PDP is inadvertently left running when tanksgree reaches 200 psig.
With the PDP still running, at what pressure wik tank stabilize?

A. 190 psig

B. 195 psig

C. 205 psig

D. 210 psig

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P602 (B2005)

In a comparison between a globe valve and a géte irathe same water system application, the gate
valve has a pressure drop when fullp ape is the choice for throttling.

A. higher; better
B. lower; better

C. higher; poorer
D. lower; poorer

ANSWER: D.
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QID: P1201

Refer to the drawing of a lube oil heat exchangee (figure below).

If a cooling water outlet valve is partially closkgdm the full open position, heat exchanger caplin
water pressure upstream of the valve will ; and the temperature of the lube oil exiting the
heat exchanger will

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: B.

LUBE OIL LUBE OIL

-~ F——~
g i~
Vo

L, - R

Ve - % == N
|~J \TUBE I]
1

COOLING COOLING
WATER WATER
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QID: P1302 (B1505)
Consider a 3-inch gate valve and a 3-inch globeevad separate but identical operating water
systems. If both valves are fully open, the gatiee/will produce the head loss and the
flow rate.

A. smaller; larger
B. larger; smaller
C. smaller; smaller

D. larger; larger

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P2102 (B2101)

Which one of the following statements describedlthe rate characteristics of a typical gate valve
an operating water system?

A. The first 25 percent of valve disk travel in thygen direction will produce a smaller change anvfl
rate than the last 25 percent of valve disk travel.

B. The first 25 percent of valve disk travel in thygen direction will produce a greater changeawfl
rate than the last 25 percent of valve disk travel.

C. The first 25 percent of valve disk travel in thgen direction will produce approximately the same
change in flow rate as the last 25 percent of velsk travel.

D. A gate valve that has been opened to 25 peodaaive disk travel will result in approximatel{ 2
percent of full flow rate.

ANSWER: B.
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P2302 (B2601)

Which one of the following statements describedlihe rate characteristics of a typical globe valve
in an operating water system?

A. The first 25 percent of valve disk travel in ty@en direction will produce a smaller increase in
flow rate than the last 25 percent of valve diskél.

B. The first 25 percent of valve disk travel in thgen direction will produce a greater increase in
flow rate than the last 25 percent of valve diskél.

C. The first 25 percent of valve disk travel in tpgen direction will produce approximately the same
increase in flow rate as the last 25 percent ofevdisk travel.

D. A globe valve that has been opened to 25 peaferdlve disk travel will result in approximately
25 percent of full flow rate.

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P2303 (B2303)

A control valve is most likely to experience catida when the valve is almost fully
because of a relatively pressure dngsathe valve seat.

A. open; large
B. open; small
C. closed; large
D. closed; small

ANSWER: C.
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QID: P3001 (B3002)

Which one of the following statements describeghingttling characteristics of a typical globe \&v

A. The first third of valve disk travel in the opdirection will result in approximately one-third o
full flow rate.

B. The first third of valve disk travel in the opéinection will produce a smaller increase in floate
than the last third of valve disk travel.

C. The first third of valve disk travel in the opéinection will produce a greater increase in fiate
than the last third of valve disk travel.

D. The first two-thirds of valve disk travel in thpen direction will produce approximately the same
increase in flow rate as the last third of valvekdravel.

ANSWER: C.
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QID: P3901 (B3902)

Refer to the drawing of a cooling water system Imalv both centrifugal pumps A and B are operating
(see figure below).

An operator stops pump B, but the pump B checkev&dils to close. In comparison to normal
operation with only pump A running, operation witle failed pump B check valve will result in pump
A flow rate being than normal; and lezahanger flow rate being than
normal.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: B.

SERVICE WATER
SURGE
TANK
FROM >
HEAT
LOADS
HEAT
EXCHANGER
TO I PUMP A
HEAT
LOADS
PUMP B
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QID: P4101 (B4103)

Which one of the following types of similarly sizedlves in an operating water system produces the
least frictional head loss when fully open?

A. Ball

B. Globe

C. Butterfly

D. Swing check

ANSWER: A.
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P4801 (B4802)

Refer to the centrifugal pump operating curve with system head loss curves (see figure below).
The curves apply to an open cooling water systangume single-speed centrifugal pump
discharging through a typical flow control valve.

One of the system curves shows system head lossiveitflow control valve 25 percent open. The
other system curve shows system head loss witfiawecontrol valve 100 percent open. The pump
is initially operating with the valve 25 percenteop resulting in a pump flow rate of 800 gpm.

If the flow control valve is subsequently fully op, pump flow rate through the valve will be
approximately...

A. 400 gpm.

B. 1,200 gpm.
C. 1,600 gpm.
D. 3,200 gpm.

ANSWER: B.

PUMP
HEAD

FLOW RATE
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P4901 (B4901)

Consider a 6-inch globe valve and a 6-inch gateeval the same water system application. Typically,
the valve that requires the most linear disk trénagh fully closed to fully open is the

valve; and the valve that produces the smallesispire drop when fully open is the

valve.

A. gate; gate

B. gate; globe

C. globe; gate

D. globe; globe

ANSWER: A.

TOPIC: 191001

KNOWLEDGE: K1.03 [2.7/2.9]

QID: P6001 (B6001)

Subcooled water was flowing through a throttledsgakith the following initial parameters:
Inlet pressure =60 psia
Outlet pressure =50 psia
Flow rate =800 gpm

The valve was opened fully and the following partergecurrently exist:

Inlet pressure =60 psia
Outlet pressure =55 psia

What is the approximate flow rate through the falpen valve?
A. 400 gpm

B. 566 gpm

C. 635 gpm

D. Cannot be determined without additional inforiomt

ANSWER: D.
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QID: P6601 (B6601)

Subcooled water is flowing through a throttle valven open system. The initial steady-state
conditions for the throttle valve are as follows:

Inlet pressure =60 psia
Outlet pressure =44 psia
Flow rate =800 gpm
Four hours later, the current steady-state conditfor the throttle valve are as follows:
Inlet pressure =63 psia
Outlet pressure =54 psia
Flow rate =600 gpm

Which one of the following could be responsible e difference between the initial and current
conditions for the throttle valve?

A. The throttle valve was opened more.

B. The throttle valve was closed more.

C. Another valve, located upstream of the throtHllve, was partially closed.

D. Another valve, located downstream of the theotthlve, was partially closed.

ANSWER: D.
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P7302 (B7302)

Subcooled water is flowing through a throttled &ain an open system. The initial steady-state
conditions for the throttled valve are as follows:

Inlet pressure =60 psia
Outlet pressure =44 psia
Flow rate =800 gpm
After four hours, the current steady-state condgitor the throttled valve are as follows:
Inlet pressure =62 psia
Outlet pressure =40 psia
Flow rate =600 gpm

Which one of the following could be responsible e difference between the initial and current
steady-state conditions for the throttled valve?

A. The throttled valve was opened more.

B. The throttled valve was closed more.

C. Another valve, located upstream of the throttlalve, was partially closed.

D. Another valve, located downstream of the theottvalve, was partially closed.

ANSWER: B.
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P7601 (B7601)

Refer to the drawing of an operating cooling waigtem (see figure below) in which valves A and B
are identical. Valve A is one-half open and vavis fully open. If valve A is opened fully, the
differential pressure (D/P) across valve B will...

A. increase by the same amount as the absolutgeharm/P across valve A.

B. increase by an amount less than the absolutegeha D/P across valve A.

C. decrease by the same amount as the absolutgeclmab/P across valve A.

D. decrease by an amount less than the absolutgela D/P across valve A.

ANSWER: B.

SERVICE ﬁ ——<SURGE
WATER MAKEUP TANK
J HEAT
EXCHANGER

0

L1 L] Gabs
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P7641 (B7641)

Consider a 6-inch globe valve and a 6-inch gateeval the same water system application. The

valve that typically requires the least linear &lof the disk from fully closed to fully open iset
valve; and the valve that produces ribatest pressure drop when fully open is the
valve.

A. gate; gate

B. gate; globe

C. globe; gate

D. globe; globe

ANSWER: D.
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QID: P7661 (B7661)

Subcooled water is flowing through a throttle valven open system. The initial steady-state
conditions for the throttle valve are as follows:

Inlet pressure = 60 psia
Outlet pressure = 44 psia
Flow rate = 800 gpm

Four hours later, the current steady-state conditfor the throttle valve are as follows:

Inlet pressure = 51 psia
Outlet pressure = 42 psia
Flow rate = 600 gpm

Which one of the following could be responsible e difference between the initial and current
conditions for the throttle valve?

A. The throttle valve was opened more.
B. The throttle valve was closed more.
C. Another valve, located upstream of the throtHllve, was partially closed.

D. Another valve, located downstream of the theotthlve, was partially closed.

ANSWER: C.
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QID: P101 (B1903)

Refer to the drawing of a spring-loaded air-opetat@ve (see figure below).
Upon a loss of air pressure, this valve will...

A. go to the fully open position.

B. remain at the current position.

C. go to the fully closed position.

D. go to the midposition.

ANSWER: C.

FAILS TO
VENT POSITION

AIR SUPPLY

VENT

G
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KNOWLEDGE: K1.04 [2.8/3.2]
QID: P112 (B1401)

Refer to the drawing of a spring-loaded air-opatatave (see figure below) in which the solenoid is
shown energized.

Which one of the following will be the final valymsition following a loss of electrical power teeth
solenoid?

A. Midposition
B. Closed

C. Asis

D. Open

ANSWER: B.

FAILS TO
VENT POSITION

AIR SUPPLY

VENT

G
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QID: P203 (B502)

Refer to the drawing of a hydraulically-operatetigahat is shown in a throttled position (see fegu
below).

Select the final position of this valve followindass of hydraulic system pressure.
A. Fully open

B. Asis

C. Fully closed

D. Midposition

ANSWER: A.

TO HYDRAULIC
SYSTEM
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KNOWLEDGE: K1.04 [2.8/3.2]
QID: P1101 (B1109)

Refer to the drawing of a spring-loaded air-opetat@lve shown in a throttled position (see figure
below).

The figure currently depicts normal air supply grge and an energized solenoid. What will be the
valve position following a loss of electrical powerthe solenoid?

A. Asis

B. More open

C. More closed

D. Varies with system flow

ANSWER: B.

FAILS TO
VENT POSITION

AIR SUPPLY

VENT

<
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QID: P1202 (B602)

How will a typical motor-operated valve respondattoss of electrical power to the valve actuator?
A. Open fully

B. Close fully

C. Remain as is

D. Move to 50 percent open

ANSWER: C.
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QID: P2104 (B1002)

Refer to the drawing of a spring-loaded air-opetat@lve shown in a throttled position (see figure
below).

Which one of the following will be the valve positi following a reduction in air pressure to theveal
actuator caused by a leaking air connection avahes?

A. Original position

B. More closed

C. More open

D. Varies with system flow

ANSWER: B.

FAILS TO
VENT POSITION

AIR SUPPLY

VENT

G
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K1.08 [3.4/3.4]

QID: P5002 (B5002)

Refer to the drawing of a pneumatically-operatdderésee figure below). The valve actuator may
be shown with or without air pressure applied to it

Which one of the following describes the type direashown, and the fail position on loss of aitite
actuator?

Valve Fail
Type Position

A. Gate Open
B. Gate Closed
C. Globe Open

D. Globe Closed

ANSWER: C.
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KNOWLEDGE: K1.04 [2.8/3.2]
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P5302 (B5301)

Refer to the drawing of four air-operated valve=e(Egure below). Note: The valve actuators may
be shown with or without air pressure applied.

Given:
e The direction of system flow is from left to rigivhen the valves are open.
e The internal components for each valve are ideintixeept for the orientation of the valve disk
and seat.
e The valve actuators exert the same force on thelst! valve stem for a given applied air
pressure.
If each actuator is vented, which valve disk welhrain closed with the most force?
A. A
B. B.
C. C.
D. D.

ANSWER: C.

AIR
¥

.4
iill
(/1]
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KNOWLEDGE: K1.04 [2.8/3.2]
QID: P5502 (B5502)

Refer to the drawing of four air-operated valve=e(figure below). Note: The valve actuators may
be shown with or without air pressure applied.

Which valves are currently shown in their faile@ (ino air pressure applied to the actuator) jpos?
A. Aand B
B. BandC
C. Cand D
D. Dand A

ANSWER: B.
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KNOWLEDGE: K1.04 [2.8/3.2]
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P5901 (B5902)

Refer to the drawing of a pneumatically-operatdderésee figure below). The valve actuator may
be shown with or without applied air pressure.

Which one of the following describes the type direashown, and the valve’s fail position on loss of
air to the actuator?

Valve Fail
Type Position

A. Ball Open

B. Ball Closed

C. Globe Open

D. Globe Closed
ANSWER: D.
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QID: P201 (B206)

An operator attempts to close a fully-open upriglainual gate valve to isolate a pump in a cooling
water system that has been cooled down for maintena However, the operator is unable to rotate
the handwheel in the close direction.

Which one of the following could cause this corah®

A. A hydraulic lock has developed under the valskd

B. A hydraulic lock has developed in the valve betrimetween the valve disk and the packing gland.

C. The two halves of the valve disk have expandedasie jammed against the valve seats.

D. The valve disk has jammed against its backsg#iddifference in the thermal contraction of the
stem and the bonnet.

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P403

When manually positioning a motor-operated valviey wmiust care be taken to avoid using excessive
valve seating/backseating force?

A. The valve may bind during subsequent operation.

B. Valve stem limit switch settings may become taate.

C. The clutch may not reengage the valve motor whguired.

D. Stem position may no longer be an accurate atdicof valve position.

ANSWER: A.

-43- Valves



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191001
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1303 (B2802)

After an adjustment of the packing gland on a véhat had a minor packing leak, an operator
attempts to operate the valve, but finds the ve\suck. What is the most probable cause?

A. The disk separated from the valve stem as dtrekavertightening the packing gland.
B. The operator placed the valve in the wrong pmsifor adjusting the packing gland.
C. The valve was overtorqued in the closed direatioring the packing gland adjustment.

D. The maintenance technician overtightened th&ipggland, causing the stem to bind.

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1603 (B1003)

An adjustment has just been completed on the pgakand of a motor-operated gate valve to stop a
minor stem leak. Which one of the following carcarcif the technician overtightened the packing
gland?

A. Decreased cooling flow to the valve internals.

B. Separation of the valve disk from the valve stem
C. Misalignment of the valve position limit switche
D. Increased stroke time from fully open to fullpsed.

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1902 (B6)

Which one of the following describes the functioaise of the backseat on a manual valve?

A. Removes pressure from the packing/stuffing bac ia typically used to isolate the stuffing box
for valve repacking.

B. Removes pressure from the packing/stuffing bakia typically used when needed to isolate
packing leakage.

C. Acts as a backup in case the primary seat l@a#tss typically used during system isolation for
personnel protection.

D. Acts as a backup in case the primary seat laa#iss typically used when needed to prevent the
primary seat from leaking excessively.

ANSWER: B.
TOPIC: 191001

KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2503 (B2603)

When manually closing a motor-operated valve, wingththe operator avoid using excessive valve
seating force?

A. The valve may bind and cause the motor to tnpweerload during subsequent remote operation.
B. The valve actuator clutch may be damaged arabliissubsequent remote operation.

C. The valve stem limit switches may be damagedcande inaccurate remote valve position
indication.

D. The valve actuator position indicator may be dged and cause inaccurate local valve position
indication.

ANSWER: A.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3503 (B3503)

Refer to the drawing of a water supply pump witl suction sources (see figure below). All
motor-operated valves (MOVSs) are currently closed.

Which one of the following MOV interlocks will pelitthe pump to take a suction on either the
building sump or the water storage tank, while preing the two sources from being
cross-connected?

A. Neither MOV-1 nor MOV-2 can be opened unless M®\s fully closed.

B. None of the MOVs can be opened unless at lesstMOV remains fully closed.

C. None of the MOVs can be opened unless at leasMOVs remain fully closed.

D. Neither MOV-1 nor MOV-2 can be opened unlessatieer source MOV is fully closed.

ANSWER: D.

MOV-1

MOV-3
MOV-2

PUMP

BUILDING SUMP

)

WATER STORAGE TANK

)
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TOPIC: 191001
KNOWLEDGE: K1.06 [3.3/3.7]
QID: P4

After manually positioning a motor-operated valires valve actuator motor is reengaged by...
A. taking the manual declutch lever to the disergagsition.

B. taking the manual declutch lever to the engauggtion.

C. racking in the valve actuator motor breaker.

D. energizing the valve actuator motor.

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.06 [3.3/3.7]
QID: P204 (B204)

When the manual declutch lever of a motor-operagdk is moved out of the normal position, it
the motor and the handwheel.

A. engages; engages

B. engages; disengages
C. disengages; engages
D. disengages; disengages

ANSWER: C.
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TOPIC: 191001
KNOWLEDGE: K1.06 [3.3/3.7]
QID: P1702 (B1605)

A typical motor-operated valve with a declutch leigeinstalled in an emergency core cooling system
(ECCS) application. The ECCS actuation signaésighed to energize the valve motor and open the
valve. The valve is currently open, but being naiytlocally closed by a technician as requirechby
surveillance test procedure. The declutch levetdg®n operated and released, and the valve § bein
closed by operation of the valve handwheel.

If an ECCS actuation signal is received, how wi# valve be affected?

A. The handwheel will disengage and the valve ailomatically open.

B. The handwheel will disengage and the valve sgithain in the current position.

C. The handwheel will remain engaged and the wailleautomatically open.

D. The handwheel will remain engaged and the te@mican continue to close the valve.

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.06 [3.3/3.7]
QID: P2003 (B2004)

A surveillance test procedure is being performea typical motor-operated valve (MOV) with a
declutch lever that is used in an emergency cooérgpsystem (ECCS) application. The declutch
lever has been operated and released, and theigsddeeng manually/locally opened by a technician.
The MOV breaker is closed as required by the sliaveie test procedure. During operation of the
valve handwheel, an ECCS actuation signal is receiliat normally energizes the valve motor and
closes the valve.

How will the valve be affected by the actuatiomsity

A. The handwheel will disengage and the valve aulomatically close.

B. The handwheel will disengage and the valve sgithain in the current position.

C. The handwheel will remain engaged and the wailleautomatically close.

D. The handwheel will remain engaged and the tetdmican continue to open the valve.

ANSWER: A.
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KNOWLEDGE: K1.06 [3.3/3.7]
QID: P2703 (B2704)

A typical motor-operated valve (MOV) has just begened from the main control room, and the
breaker for the MOV has been opened. A plant dpelas been directed to close the MOV locally
for a surveillance test.

If the operator attempts to turn the MOV handwthie¢he clockwise direction without first operating
the declutch lever, which one of the following valtcur?

A. The handwheel will turn, but the valve stem widit move.
B. The handwheel will not turn, and the valve stgithnot move.

C. The handwheel will turn, and the valve stem mitive toward the closed position because the
clutch is automatically engaged when the handwisderned.

D. The handwheel will turn, and the valve stem wilhive toward the closed position because the
clutch is automatically engaged when the breakepéned.

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.06 [3.3/3.7]
QID: P4002 (B4003)

Which one of the following types of similarly sizedlves requires the most manual valve stem
rotation to move the valve from fully open to futipsed? (Assume that each valve has a non-rising
stem.)

A. Ball

B. Gate

C. Plug

D. Butterfly

ANSWER: B.
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KNOWLEDGE: K1.07 [2.5/2.8]
QID: P303 (B302)

A stop check valve is a type of check valve that...

A. cannot be shut remotely.

B. can be used to prevent flow in both directions.

C. contains both a gate valve disk and a checlevdilsk.

D. can be opened manually to allow flow in bottedtrons.

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P503

Which one of the following valves is used to cohthe direction of fluid flow and prevent backflow
in a system?

A. Safety valve
B. Relief valve
C. Divert valve
D. Check valve

ANSWER: D.
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KNOWLEDGE: K1.07 [2.5/2.8]
QID: P802 (B2204)

Two common types of check valves used in nucleamrpglants are...
A. globe and gate.

B. ball and plug.

C. swing and lift.

D. needle and angle.

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P1003 (B2903)

A typical check valve is designed to...
A. permit flow in only one direction.
B. prevent system overpressure.

C. isolate system components.

D. perform automatic pump venting.

ANSWER: A.
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TOPIC: 191001
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P1503 (B205)

Check valves are normally used to prevent...

A. overpressurization of nonoperating system pigng components.
B. backflow through nonoperating components or fiaths.

C. pump runout by providing a constant backpressure

D. pump cavitation by keeping nonoperating systéitesl.

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.07 [2.5/2.8]
QID: P2202 (B1102)

Which one of the following is the type of valve dge control the direction of fluid flow through a
system and prevent backflow?

A. Butterfly valve
B. Gate valve

C. Globe valve
D. Check valve

ANSWER: D.
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KNOWLEDGE: K1.08 [3.4/3.4]
QID: P5 (B402)

To verify that a manual valve in an operating sysie closed, the operator should observe valve
position indication and operate the valve handwiretie...

A. open direction until flow sounds are heard, thirse the valve using normal force.
B. close direction using normal force and verifgrinis no substantial handwheel movement.

C. close direction until it stops, then close itaalditional one-half turn using additional force if
necessary.

D. open direction until the valve stem moves indpen direction, then close the valve using normal
force.

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P205 (B503)

To verify the position of a fully open manual vaimean operating system, the operator should operat
the valve handwheel...

A. in the open direction until the valve is backeelaone-half turn.

B. to fully close the valve, then open the valvéhe fully open position.

C. inthe closed direction, then open the valvigstpreviously open position.

D. to open the valve until it touches the backsiaat) close the valve to the desired position.

ANSWER: C.
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Consider a typical gate valve and a typical globlwerin the same water system application. The
globe valve generally has a pressupewdnen fully open; and is

commonly used for throttling system flow.

A. smaller; less

B. larger; more

C. smaller; more

D. larger; less

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P1104 (B504)

Gate valves should not be used to throttle flumavfbecause...
A. the tortuous flow path through a gate valve bothkes flow control difficult.
B. gate valves must be fully opened and backsedatptevent stem leakage.

C. the turbulent flow created by a partially opegete valve will cause erosion damage to the valve
seat.

D. the large size of the gate valve disk requires\gersized actuator to accurately position thk.dis

ANSWER: C.
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KNOWLEDGE: K1.08 [3.4/3.4]
QID: P1405 (B1705)

Refer to the drawing of a valve (see figure below).

Which one of the following describes the type aiveashown?
A. Rising-stem globe valve

B. Nonrising-stem globe valve

C. Rising-stem gate valve

D. Nonrising-stem gate valve

ANSWER: D.
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QID: P1501 (B1805)
Consider a 3-inch gate valve and a 3-inch globeevad the same flowing water system application.
If both valves are fully open, the globe valve proeks the head loss and the
flow rate.

A. larger; larger
B. larger; smaller
C. smaller; larger

D. smaller; smaller

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P1602 (B1404)

Which one of the following is a generally accepteethod for locally verifying that a manual valve is
fully closed in a depressurized static piping syste

A. Check a downstream flow gauge to be indicatieig Zlow.

B. Visually observe the valve rising-stem threadimdpe fully exposed.

C. Attempt to turn the valve handwheel in the cldsection and verify no movement.

D. Compare an upstream and downstream pressure t@egsure zero differential pressure.

ANSWER: C.
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QID: P1604 (B1604)
In a comparison between a typical gate valve atypiaal globe valve in the same water system
application with both valves fully open, the gatdvwe has a pressure drop and is
normally used in flow applications.

A. larger; throttling
B. larger; on/off
C. smaller; throttling

D. smaller; on/off

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P1704 (B1802)

To verify a manual valve in an operating systertiased, the operator should observe valve position
indication and operate the valve handwheel in the..

A. open direction at least one full rotation, tlobose the valve using normal force.
B. open direction until system flow is observeatrtitlose the valve using normal force.
C. close direction using normal force and verifgrehis no substantial handwheel movement.

D. close direction using normal force, then opetiagevalve handwheel an additional one-quarter
turn in the close direction.

ANSWER: C.
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QID: P1901 (B1305)

Which one of the following is a disadvantage assted with using a gate valve, versus a globe valve,
to throttle flow in a cooling water system?

A. The tortuous flow path through a throttled geaéve body makes flow control difficult.
B. A gate valve will experience stem leakage unieissfully opened and backseated.
C. The turbulent flow created by a throttled gadb/g will cause erosion damage to the valve seat.

D. A fully open gate valve will produce a greatgstem head loss than a fully open globe valve.

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2004 (B1205)

After an adjustment of the packing gland on a véhat had a minor packing leak, the operator
attempts to operate the valve, but finds that tileevis stuck. What is the most probable cause?

A. The disk separated from the valve stem as dtresavertightening the packing gland.
B. The operator placed the valve in the wrong jpmsitor adjusting the packing gland.

C. The valve was overtorqued in the close direationng the packing gland adjustment.
D. The maintenance technician overtightened th&ipggland, causing the stem to bind.

ANSWER: D.
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KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2103 (B203)

Which one of the following is not a generally adegpmethod for locally verifying that a valve is
open?

A. Observe local flow rate instrumentation.
B. Check the local valve position indicator indessOPEN.
C. Turn the valve operator in the close directiod gerify that some movement occurs.

D. Attempt to turn the valve operator in the ope@edion and verify that no movement occurs.

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2204 (B2605)

Why are gate valves generally not used to thretdeer flow?

A. Rapid changes in flow direction inside the vabaeise a large unrecoverable system head loss.
B. Gate valves experience stem leakage unlessatieeiyilly open or fully closed.

C. The turbulent flow created by a partially opegeatk valve causes excessive seat and disk wear.

D. Flow rate through a gate valve is not proposaidn the differential pressure across the valve.

ANSWER: C.
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KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2304 (B2305)

In a comparison between globe valves and gate saivihe same water system application, globe
valves...

A. are less effective at throttling flow.
B. are less effective as pressure regulating valves
C. produce a smaller pressure decrease when fodlg.o

D. require less force to open against large diffea¢pressures.

ANSWER: D.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2404 (B905)

In a comparison between gate valves and globe saivihe same water system application, gate
valves...

A. are more effective at throttling flow.

B. are more effective as pressure regulating valves

C. produce a larger pressure decrease when fudlig.op

D. require more force to open against large difigat pressures.

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2504 (B2504)
In a comparison between butterfly valves and kalifes, valves are generally more leak-
tight in high pressure applications; and valves generally exhibit the smaller pressure

decrease when fully open.
A. ball; ball

B. ball; butterfly

C. butterfly; ball

D. butterfly; butterfly

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2604 (B805)

A gate valve is generally a poor choice for thiogflfluid flow because...

A. the turbulent flow created by a partially opemgde valve can cause extensive damage to the
valve.

B. the tortuous path through a gate valve bodyncake flow control difficult.
C. excessive stem leakage will result unless the gmlve is fully open or fully closed.

D. the head loss from a throttled gate valve vadult in an unacceptable reduction in system flow
rate.

ANSWER: A.
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TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P2903 (B2904)

In a comparison between ball valves and butterdlyes in the same water system application, the

valve that typically would allow more leakage wtielty closed with a high differential pressurehgt
valve; and the valve that typically widotduse the greater pressure loss when fully open

is the valve.

A. ball; butterfly

B. ball; ball

C. butterfly; butterfly

D. butterfly; ball

ANSWER: C.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P3304 (B3304)

A typical motor-operated valve has been returnesktwoice following a complete maintenance
overhaul of the valve and actuator. The valve reasotely opened and closed to verify operability.
The measured valve stroke time in each directios iaseconds, which is 25 percent longer than
normal.

Which one of the following could have caused thereased stroke time?

A. The valve position limit switches were removeul avere_not reinstalled.

B. The valve torque limit switches were misadjugtedpen at half their normal setpoints.

C. The valve was packed with improved packing niagtbaving a lower friction coefficient.

D. The valve stem packing gland was overtighterfe the packing material was replaced.

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P3804 (B3804)

In a comparison between ball valves and butterdlyes in the same water system application, the

valve that would typically be more leak-tight wheily closed with a high differential pressureliet
valve; and the valve that typically issno the greater pressure decrease when fullg ope

is the valve.

A. ball; butterfly

B. ball; ball

C. butterfly; butterfly

D. butterfly; ball

ANSWER: A.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P7002 (B7003)

In a comparison between ball valves and butterdlyas in the same cooling water system
application, the valve that would typically expege the greater seat leakage when fully closedavith
large differential pressure is the vadwvel the valve that would typically cause the
smaller head loss when fully open is the valve.

A. ball; butterfly

B. ball; ball

C. butterfly; butterfly

D. butterfly; ball

ANSWER: D.
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TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P7621 (B7621)

During a local inspection of a manually operatedrich gate valve, the valve stem is observed to
extend outward from the valve handwheel by 1 indfhe entire external valve stem is threaded,
except for a 1-inch section that becomes smoottbiere the valve stem enters the packing gland.
Which one of the following describes the positidrihe gate valve?

A. The valve is fully open or nearly fully open.

B. The valve is fully closed or nearly fully closed

C. The valve may be in any position because itrisiag stem gate valve.

D. The valve may be in any position because itnsmrising stem gate valve.

ANSWER: B.

TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P7631 (B7631)

A typical motor-operated valve has been returnesktwoice following a complete maintenance
overhaul of the valve and actuator. When the velas remotely opened and closed to verify
operability, the measured valve stroke time in ediodction was 15 seconds, which is shorter than
normal for this valve.

Which one of the following could have caused thertr stroke time?

A. The valve position limit switches were removex avere_not reinstalled.

B. The valve torque limit switches were misadjustedpen at twice their normal setpoints.

C. The valve was packed with improved packing nia@tbaving a lower friction coefficient.

D. The valve stem packing gland was overtighteriet the packing material was replaced.

ANSWER: C.
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TOPIC: 191001
KNOWLEDGE: K1.08 [3.4/3.4]
QID: P7651 (B7651)

During a local inspection of a manually operated three-inch gate valve, the valve stem is observed to
be flush with the top of the handwheel. Two inches of unthreaded valve stem is visible between the
handwheel and the packing gland. The handwheel is mounted to the valve body and valve stem such
that the handwheel can be rotated in either direction, but cannot change its axial position.

Which one of the following describes the position of the valve?

A. The valve is fully open or nearly fully open.

B. The valve is fully closed or nearly fully closed.

C. The valve may be in any position because it has a rising stem.

D. The valve may be in any position because it has a non-rising stem.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6 (B1806)
Density input is normally used in steam flow instients to convert into

A. mass flow rate; volumetric flow rate
B. volumetric flow rate; mass flow rate
C. mass flow rate; differential pressure

D. differential pressure; volumetric flow rate

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P305 (B2906)

If the steam pressure input to a density-compedsagam flow instrument fails high, the associated
flow rate indication will...

A. decrease, because the density input has dedrease
B. increase, because the density input has dectease
C. decrease, because the density input has incdrease
D. increase, because the density input has inatease

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P406 (B1606)

The density compensating input to a steam flowrumsént is used to convert volumetric flow rate
to...

A. velocity flow rate.
B. gallons per minute.
C. mass flow rate.

D. differential flow rate.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P705 (B708)

A steam flow measuring instrument uses density @rsation and square root compensation to
convert the differential pressure across a flouneliet to flow rate in lbm/hr.

The purpose of square root compensation in thvg fieasuring instrument is to convert
to .

A. volumetric flow rate; mass flow rate
B. volumetric flow rate; differential pressure
C. differential pressure; mass flow rate
D. differential pressure; volumetric flow rate

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P1212

If the steam pressure input to a density-compedsaeam flow instrument fails low, the indicated
flow rate will...

A. increase, because the density input has inadease
B. decrease, because the density input has increase
C. increase, because the density input has decrease

D. decrease, because the density input has dedrease

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P3605 (B3608)

A steam flow measuring instrument uses density @rsation and square root extraction to convert
the differential pressure across the flow elemetiitotw rate in lbm/hr,

The purpose of density compensation in this flovasueing instrument is to convert to

A. volumetric flow rate; mass flow rate
B. volumetric flow rate; differential pressure
C. differential pressure; mass flow rate
D. differential pressure; volumetric flow rate

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P4603 (B4604)

A main steam flow rate differential pressure deiewetas properly calibrated to produce a main steam
flow rate indication of 500,000 Ibm/hr with the lfmlving initial input conditions:

Detector high pressure input = 1,000 psia
Detector low pressure input = 950 psia

The current detector input conditions are as fadlow

Detector high pressure input = 985 psia
Detector low pressure input = 935 psia

Assume that the detector and associated circuitnyad have steam density compensation. Also
assume that the main steam quality and volumétve fate do not change.

The current main steam flow rate indication is 500,000 Ibm/hr; and the current main
steam flow rate is 500,000 Ibm/hr.

A. equal to; greater than
B. less than; greater than
C. equal to; less than

D. greater than; less than

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P4703 (B4704)

A nuclear power plant is initially operating withet following main steam parameter values:

Main steam pressure = 1,000 psia
Main steam flow rate = 500,000 Ibm/hr

Main steam pressure decreases and stabilizes quis#h0

Assume 100 percent quality saturated steam andhthiait steam volumetric flow rate is the same
before and after the pressure change.

Which one of the following is the approximate misw rate of main steam after the pressure
change?

A. 528,000 Ibm/hr
B. 500,000 Ibm/hr
C. 472,000 Ibm/hr

D. 444,000 Ibm/hr

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6103 (B6104)

For water flowing through a venturi, there is agodional relationship between flow rate and
differential pressure. For steam flowing througleaturi, the relationship must be modified to
account for changes in as the steans tlonwugh the venturi.

A. velocity

B. enthalpy

C. internal energy

D. specific volume

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6403

A nuclear power plant is operating at 100 percemigy with constant steam generator water levels.
Only main feedwater is entering the steam genesatiod only main steam is leaving the steam
generators. Both the main feedwater mass flowanatethe main steam mass flow rate instruments
use venturi flow sensing elements.

For the above conditions, the indication that naesiurately reflects the mass flow rate through a
steam generator will typically be the mass flove nadication for...

A. main feedwater, because condensation can adyeaf$ect the characteristics of a steam flow
venturi.

B. main feedwater, because steam generator predsamges affect the specific volume of steam
more than water.

C. main steam, because the enthalpy of high qustieigm flowing through a venturi is constant,
unlike the enthalpy of water.

D. main steam, because a given mass flow rateeafrsthrough a venturi develops a larger pressure
change than the same mass flow rate of water.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P206

The most probable cause for fluctuating indicafrmm a liquid flow rate differential pressure
detector is...

A. gas or steam being trapped in the liquid.

B. unequal temperature gradients in the liquid.

C. vortexing of the liquid passing through the fldewvice.

D. the valve on the high pressure sensing linegopartially closed.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P905

A properly calibrated differential pressure-typetevelow detector is located several feet below a
horizontal pipe containing the detector's senslament. The detector was removed for inspection
and then reconnected to the sensing element witbwt-pressure sensing line filled with air and its
high-pressure sensing line filled with water.

When the water system is operating, indicated flate will be...

A. zero.

B. equal to actual flow rate.

C. lower than actual flow rate.

D. higher than actual flow rate.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P8  (B607)

How will flow rate indication be affected if the @gjizing valve for the associated differential pree
detector is fully opened?

A. Increase temporarily, then return to initial weal
B. Decrease temporarily, then return to initialuel
C. Increase to the maximum value.

D. Decrease to the minimum value.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P307 (B307)

A differential pressure flow detector is connedieé calibrated orifice in a cooling water system.
Which one of the following will cause indicated uoietric flow rate to be lower than actual
volumetric flow rate?

A. System pressure decreases.

B. The orifice erodes over time.

C. Debris becomes lodged in the orifice.

D. A leak develops in the low pressure sensing line

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P706 (B707)

Flow rate is being measured using a differentiabpure flow detector and a calibrated orifice. |If
actual flow rate remains constant, which one offttlewing will cause indicated flow rate to be
higher than actual flow rate?

A. The flow detector equalizing valve is inadvettgiopened.

B. A leak develops in the high pressure sensirg lin

C. Debris becomes lodged in the orifice.

D. The orifice erodes over time.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1007 (B1907)

Refer to the drawing of a pipe elbow used for flomasurement in a cooling water system (see figure
below).

A differential pressure (D/P) flow detector is cested to instrument lines A and B.

If instrument line A develops a leak, indicatedaflcate will dueto a
measured D/P.

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.

Al
"
B
> VC FLOW
A
PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1205 (B1506)

If the orifice in a differential pressure (D/P)Wlsensor erodes such that the orifice opening besom
larger, indicated flow rate will dueato D/P across the orifice. (Assume
actual flow rate remains the same.)

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1608 (B1608)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below).

Three separate differential pressure flow detecoesconnected to taps A, B, C, and D as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assuming zero head loss in this section of pip&y tull the detectors be affected if tap D ruptures?
A. All detectors will fail low.

B. All detectors will fail high.

C. Two detectors will fail low and one will fail dpin.

D. Two detectors will fail high and one will faibv.

ANSWER: A.

1
\ﬁ_A
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PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2107 (B2209)

Refer to the drawing of a pipe elbow used for flomasurement in a cooling water system (see figure
below).

A differential pressure (D/P) flow detector is cested to instrument lines A and B.

If instrument line B develops a leak, indicatedilate will dueto a
measured D/P.

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: A.

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2305 (B2310)

An orifice is being used in an operating coolingaevaystem to measure flow rate. Which one of the
following will cause the differential pressure setisicross the orifice to decrease?

A. System pressure decreases.

B. System flow rate decreases.

C. Debris becomes lodged in the orifice.

D. A leak develops in the low pressure sensing line

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2307 (B2307)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below). Three separate bellows differential presflow detectors are connected to taps A, B, @, an
D as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assume that water is incompressible and there iseaal loss in this section of pipe. How will the
detectors be affected if system flow rate remduessame while system pressure increases from 1000
psig to 1200 psig?

A. All detectors will indicate higher flow.

B. Only two detectors will indicate higher flow.

C. Only one detector will indicate higher flow.

D. Detector indication will not change.

ANSWER: D.

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2807 (B1007)

Refer to the drawing of a pipe elbow (top viewpimoperating water system (see figure below).

At which one of the following locations is the h&gt pressure sensed? (Assume a constant pipe
diameter and zero head loss in this section of. pipe

A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: C.

tt

\// FLOW
"

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2905 (B3108)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below).

Three separate bellows-type differential pressiome fletectors are connected to taps A, B, C, and D
as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assuming zero head loss in this section of pip&; Wil the detectors be affected if tap B experiesic
a significant leak? (Assume water system pressoes not change.)

A. All detectors will fail low.
B. All detectors will fail high.
C. Only one detector will fail, and it will fail {@.

D. Only one detector will fail, and it will fail gh.

ANSWER: D.

)

— A
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> (4 I row
S~ 6:
D

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P9

Flow detectors (such as an orifice, flow nozzlel eenturi tube) measure flow rate using the prilecip
that the flow rate of a liquid is...

A. directly proportional to the differential pressyD/P) squared.
B. inversely proportional to the D/P squared.

C. directly proportional to the square root of B/@.

D. inversely proportional to the square root of EHe.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P308 (B305)

A cooling water system is operating at steady-statelitions indicating 900 gpm with 60 psid across
the flow transmitter venturi. If cooling water forate is increased to 1,800 gpm, differential
pressure across the flow transmitter venturi wallapproximately...

A. 85 psid.

B. 120 psid.

C. 175 psid.

D. 240 psid.

ANSWER: D.

TOPIC: 191002

KNOWLEDGE: K1.05 [2.6/2.8]

QID: P607 (B608)

The flow rate of water passing through a ventuni lba determined by measuring the...
A. differential pressure of the water as it pagbesugh the venturi.

B. change in the velocity of the water as it passesugh the venturi.

C. linear displacement of a metering plug instaifethe throat of the venturi.

D. rotation rate of a paddle wheel-type devicealstl in the throat of the venturi.

ANSWER: A.

-18- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P707 (B706)

A cooling water system is operating at a steadiestaw rate of 700 gpm with 60 psid across thavflo
transmitter venturi. If cooling water flow rateirgcreased to 1,000 gpm, differential pressuressro
the flow transmitter venturi will be...

A. 85.7 psid.

B. 122.4 psid.

C. 171.4 psid.

D. 244.8 psid.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P807 (B807)

Refer to the drawing of a venturi flow element (§gare below) with direction of water flow
indicated by the arrow.

Where should the high pressure tap of a differeptessure flow detector be connected?
A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P907 (B1905)

A differential pressure (D/P) detector is beingdiggth a venturi to measure main steam flow rate.
With a steam flow rate of 5 x $@bm/hr, the measured D/P is 40 psid.

If steam flow changes such that the current D8Dipsid, what is the approximate current steam flow
rate? (Assume that main steam pressure at thieoiintflee venturi remains constant.)

A. 2.1 x 16 Ibm/hr
B. 3.5x 16 Ibm/hr
C. 3.7x161bm/hr

D. 4.3 x 16 Ibm/hr

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: PO08  (B2106)

Which one of the following flow measuring elemeptsduces the largest unrecoverable head loss
when used in an operating fluid system?

A. Venturi

B. Flow nozzle

C. Pipe elbow
D. Oirifice
ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1106 B3306)

Refer to the drawing of a venturi flow element maperating cooling water system (see figure
below).

At what point does the lowest pressure occur?
A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: B.

~_ 5 s
—
— .
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1308 (B907)

Refer to the drawing of a venturi flow element maperating cooling water system (see figure
below).

A differential pressure detector measuring floveridtrough the venturi will produce the highest flow
rate indication if its high-pressure tap is conaeddt point ; and its low-pressure tap is
connected at point

A. A;B

B. A;D

C. B;C

D. B; D

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1407

A cooling water system is operating at a steadiedtaw rate of 500 gpm with 60 psid across the
associated venturi flow element. If cooling wdtew rate increases to 1,000 gpm, the differential
pressure sensed by the venturi flow element wikjyeroximately...

A. 85 psid.

B. 120 psid.

C. 240 psid.

D. 480 psid.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1606 (B407)

Refer to the drawing in which water is flowing thgh a convergent-divergent venturi (see figure
below). The pipe diameters at P1 and P2 are equal.

Compared to the conditions at the inlet of the wer{P1), the pressure at the outlet of the ver{R2)
has ; and water velocity at the outl¢hefventuri has . (Assume "real"
conditions.)

A. remained the same; remained the same

B. remained the same; decreased slightly

C. decreased slightly; remained the same

D. decreased slightly; decreased slightly

ANSWER: C.

\ /_
—
- —
P1 P2 “A
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1808

Water is flowing through a venturi flow element.t the throat of the venturi, the water
pressure and the water velocity occurs.

A. highest; highest
B. lowest; lowest
C. lowest; highest

D. highest; lowest

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1873 (B1773)

Water is flowing through each of the following deas. Which one of the devices will produce an
outlet pressure that is greater than the inletqure®

A. Convergent nozzle
B. Divergent nozzle
C. Orifice

D. Flow restrictor

ANSWER: B.

-26- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1906 (B1408)

Refer to the drawing of a pipe elbow (top viewpimoperating water system (see figure below).

At which one of the following pairs of connectioaipts will the greatest differential pressure be
sensed? (Assume a constant pipe diameter andheadoloss in this section of pipe.)

A. Points A and B
B. Points Band C
C. Points C and D
D. Points D and A

ANSWER: B.

tt

B

‘// FLOW
T

PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2306 (B2306)
A venturi is being used to measure the flow rata aooling water system. As the water flows from
the throat to the discharge of the venturi, watesgure will ; and volumetric flow rate
will

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

D. decrease; decrease

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2406 (B2206)

A cooling water system is operating at a steadtedtaw rate of 700 gpm with 60 psid across the
associated venturi flow element. If cooling wdtew rate increases to 900 gpm, the differential
pressure sensed by the venturi flow element wikjperoximately...

A. 68 psid.

B. 77 psid.

C. 99 psid.

D. 127 psid.

ANSWER: C.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2505 (B2506)

A main steam flow rate measuring instrument usssam pressure input to produce main steam mass
flow rate indication. Assuming steam volumetrimwlrate does not change, a steam pressure
decrease will cause indicated steam mass flowtoate

A. increase, because the density of the steammessaised.

B. decrease, because the density of the steamebesaged.

C. remain the same, because steam pressure doaffecdbthe mass flow rate of steam.

D. remain the same, because the steam pressutecomppensates for changes in steam pressure.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2507 (B2508)

A differential pressure detector is being used ittorifice plate to measure water flow rate thioag
pipe. When the flow detector was last calibratbd,following parameters were observed:

Upstream Pressure =125 psig
Downstream Pressure =116 psig

Actual Flow Rate =100 gpm
Indicated Flow Rate =100 gpm

Significant erosion of the orifice has occurreccsithe calibration such that actual flow rate tiglou
the orifice has increased to 120 gpm while therepst and downstream pressures have changed to
110 psig and 106 psig respectively.

What is the approximate flow rate that is curreilyicated?

A. 44 gpm

B. 67 gpm

C. 81 gpm

D. 120 gpm

ANSWER: B.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2606

A cooling water system is operating at steady-statelitions at 900 gpm with 64 psid across the flow
transmitter venturi. Cooling water flow rate chaaguch that venturi differential pressure decrease
to 36 psid.

Which one of the following is the new system floata?

A. 506 gpm

B. 576 gpm

C. 675 gpm

D. 745 gpm

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2808 (B2806)

A differential pressure detector is being used ittorifice plate to measure water flow rate thtoag
pipe. When the flow detector was last calibratbd,following parameters were observed:

Upstream Pressure = 135 psig
Downstream Pressure = 120 psig
Actual Flow Rate = 100 gpm

Indicated Flow Rate = 100 gpm

Significant erosion of the orifice hole has occdrs@nce the last calibration, such that actual ftate
through the orifice has increased to 120 gpm wthieupstream and downstream pressures have
changed to 124 psig and 109 psig respectively.

What is the currently indicated flow rate?

A. 44 gpm

B. 67 gpm

C. 100 gpm

D. 120 gpm

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3207 (B3206)

A cooling water system uses a horizontal ventuthwi differential pressure flow detector to provide
flow rate indication. Water enters and leavesvingturi at 70°F, 120 psig, and 20 ft/sec. Water
velocity at the throat of the venturi is 45 ft/seéssume water is incompressible and the venturi
experiences no unrecoverable head loss.

What is the approximate pressure of the watereatttoat of the venturi?

A. 109 psig

B. 98 psig

C. 86 psig

D. 71 psig

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3306 (B2010)

A cooling water system is operating at steady-statalitions. A calibrated system flow meter
indicates 600 gpm with 50 psid across the flow elein

If cooling water flow rate increases to 900 gpne dlifferential pressure sensed by the flow element
will be approximately...

A. 63 psid.
B. 75 psid.
C. 97 psid.
D. 112 psid.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3706 (B3706)

The following is the current calibration data for @rifice plate that is being used for water flaater
measurement:

Upstream Pressure =135 psig
Downstream Pressure =120 psig
Flow Rate =100 gpm

During a surveillance, the following pressures@bserved across the orifice plate:

Upstream Pressure =124 psig
Downstream Pressure =117 psig

What is the approximate water flow rate throughdhéce plate?
A. 47 gpm
B. 57 gpm
C. 68 gpm
D. 78 gpm

ANSWER: C.

-33- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3807 (B3807)

Refer to the drawing of a differential pressure oraater (see figure below).

The manometer is filled with water and installecbas an orifice in a ventilation duct to deterntine
rate of air flow. The manometer is currently irating a water level difference of 16 inches atian a
flow rate of 300 f/min.

Which one of the following will be the approximatge of air flow when the manometer indicates a
water level difference of 4 inches?

A. 75 ft/min.
B. 125 f&/min.
C. 150 fé/min.
D. 175 fé/min.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P4003 (B4005)

A differential pressure detector is being used ittorifice plate to measure water flow rate thtoag
pipe. When the flow instrument was last calibrathd following parameters were observed:

Upstream Pressure =125 psig Actual Flow Rate  =gj00
Downstream Pressure =116 psig Indicated Flow Ra@d gpm

Since the calibration, debris has collected inahfce such that the actual flow rate through the
orifice has decreased to 80 gpm while the upstraandownstream pressures have changed to 135
psig and 110 psig, respectively.

What is the approximate flow rate that is curremtlyicated by the flow instrument?

A. 125 gpm

B. 133 gpm

C. 156 gpm

D. 167 gpm

ANSWER: D.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P4604 (B4605)

Refer to the drawing of a differential pressure oraater (see figure below).

The manometer is filled with water and installecbas an orifice in a ventilation duct to deterntime
rate of air flow. The manometer is currently irating a water level difference of 8 inches at an ai
flow rate of 300 cubic feet per minute(fhin).

Which one of the following will be the approximate flow rate when the manometer indicates a
water level difference of 4 inches?

A. 75 ft/min
B. 150 fé/min
C. 188 fé/min
D. 212 fé/min

ANSWER: D.

L /ﬁ LI H L

—_—
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P4804 (B4804)

A cooling water system uses a horizontal ventutihwi differential pressure flow detector to provide
flow rate indication. Water enters and leavesvingturi at 70°F, 100 psig, and 24 ft/sec. Water
velocity at the throat of the venturi is 50 ft/seéssume water is incompressible and the venturi
experiences no unrecoverable head loss.

What is the approximate pressure of the watereatttoat of the venturi?

A. 98 psig

B. 94 psig

C. 87 psig

D. 74 psig

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P6803 (B6804)

Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =40 psia
Tap B pressure = 36 psia

Flow rate increases to 1,000 gpm, which resultstap A pressure of 68 psia. What is the new
pressure at tap B?

A. 60 psia
B. 52 psia
C. 44 psia
D. 32 psia

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P7632 (B7632)

Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =40 psia
Tap B pressure = 36 psia

When flow rate is increased to 750 gpm, the presattap A increases to 68 psia. What is the new
pressure at tap B?

A. 66 psia
B. 62 psia
C. 59 psia
D. 52 psia

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P7681 (B7681)

Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =48 psia
Tap B pressure =44 psia

When flow rate is increased to 900 gpm, the presattap A increases to 62 psia. What is the new
pressure at tap B?

A. 46 psia
B. 49 psia
C. 55 psia
D. 60 psia

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P208  (B909)

Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The associated level instrument was calibrated thighwater storage tank at 100°F. If mass in the
tank remains constant and the water temperatureases to 120°F, the indicated level will...

A. remain the same although actual level increases.
B. increase but remain less than actual level.

C. decrease in direct proportion to the temperaigee
D. increase in direct proportion to the temperatige.

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

7

WATER

L~

D/P
DETECTOR

-41- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P411

Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below). The pressurizer level instrument was catéx while the plant was in a cold shutdown
condition.
When the plant is returned to normal operating @, pressurizer level will indicate
than actual level because a given pressurizer Evabrmal operating conditions produces a
D/P compared to cold shutdown conditions
A. higher; smaller
B. higher; larger
C. lower; smaller

D. lower; larger

ANSWER: D.

PRESSURIZER
CONDENSING POT P VI
~ © . ':STEAM " -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P507

Refer to the drawing of a water storage tank witifferential pressure level detector that wasmédge
calibrated at a tank water temperature of 80°F figeee below).

If the mass of the water in the tank remains timeesavhile the tank water temperature is raised from
80°F to 150°F, the indicated level will...

A. remain equal to actual level.

B. increase, due to the expansion of the water.
C. remain the same.

D. decrease, due to the expansion of the water.

ANSWER: C.

TANK OPEN
TO ATMOSPHERE

7

WATER

s

D/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P608

Refer to the drawing of a water storage tank witb tank differential pressure (D/P) level indicator
(see figure below).

Two D/P level indicators are installed on a largeew storage tank. Indicator 1 was calibrated at
100°F water temperature and indicator 2 was cdéldrat 200°F water temperature.

Assuming both indicators are on scale, which ingicwill indicate the higher level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

7

WATER

2%

D/P DIP

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P808 (B809)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The level detector is being used in a level cordyskem that was calibrated to maintain tank lavel
80 percent when the tank water temperature wasFL00Ptank water temperature gradually
increases and stabilizes at 150°F, the level cbsysiem will cause actual tank level to...

A. remain stable at 80 percent.

B. increase and stabilize above 80 percent.

C. oscillate and then stabilize at 80 percent.

D. decrease and stabilize below 80 percent.

ANSWER: B.

REFERENCE LEG VENT
FILL CONNECTION

1

EQUALIZING
VALVE

U

D/P
DETECTOR

WATER

~

\
o
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P1107 (B1507)

Refer to the drawing of a water storage tank witb tank differential pressure (D/P) level indicator
(see figure below).

Two D/P level indicators are installed on a largeew storage tank. Indicator 1 was calibrated at
100°F water temperature and indicator 2 was cdéldrat 200°F water temperature.

Assuming both indicators are on scale, which indicevill indicate the lower level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

//

WATER

=)

D/P D/P

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P1706 (B1706)

Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Two D/P level indicators are installed on a largdew storage tank. Indicator No. 1 was calibrated
200°F water temperature and indicator No. 2 wabeded at 100°F water temperature.

Assuming both indicators are on scale, which indicevill indicate the lower level?
A. Indicator 1 at all water temperatures.

B. Indicator 2 at all water temperatures.

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

7

WATER

o

\\\

D/P D/P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P1907 (B4205)

Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Indicator 1 was calibrated at 120°F and indicataia® calibrated at 180°F. If tank water tempegatur
is currently 150°F, then indicator...

A. 1 will read greater than indicator 2, and gre#tan actual level.
B. 1 will read greater than indicator 2, and Idemtactual level.
C. 2 will read greater than indicator 1, and gretitan actual level.
D. 2 will read greater than indicator 1, and Idemtactual level.

ANSWER: C.

TANK OPEN
TO ATMOSPHERE

7

WATER

!

D/P DIP

\\\

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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QID: P2108 (B2408)

February 2016

Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese

figure below).

Indicator 1 was calibrated at 180°F and indicateva® calibrated at 120°F.

is 150°F, then indicator...

A. 1 will read greater than indicator 2, and gre#itan actual water level.

B. 1 will read greater than indicator 2, and Idemtactual water level.

C. 2 will read greater than indicator 1, and gretitan actual water level.

D. 2 will read greater than indicator 1, and Idemtactual water level.

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

N
N

WATER

\

D/P D/P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P2308 (B2308)

Refer to the drawing of a steam generator diffeaéptessure (D/P) level detection system that was
calibrated at normal operating conditions (seerédelow).

A reactor coolant system cooldown has resulteddacease in steam generator pressure from 900
psia to 400 psia in one hour. Without density cengation of the level instrumentation, at the eind o
the cooldown steam generator level indication wonidticate than actual level because
the density of the water in the has gbdusignificantly.

A. higher; reference leg

B. higher; steam generator

C. lower; reference leg

D. lower; steam generator

ANSWER: B.

STEAM GENERATOR

CONDENSING
POT

-
EQUALIZING 77

VALVE

bD/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P2509

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below) that was calibrated at the current@€&ssure of 400 psia.

A reactor coolant system heatup has resulted in@aease in SG pressure from 400 psia to 900 psia
over 4 hours. The ambient air temperature surrognitie SG has remained constant.

Without density compensation of the level instrutagon, at the end of the heatup SG level

indication would indicate than actuatldecause the density of the water in the
has changed significantly.

A. higher; steam generator

B. higher; reference leg

C. lower; steam generator

D. lower; reference leg

ANSWER: C.

STEAM GENERATOR

CONDENSING
POT

EQUALIZING
VALVE

bD/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P3208

A reactor is currently shut down with the reactoolant system at 140°F and 150 psig. Pressurizer
level is being monitored using a differential pregsdetector with a wet reference leg. The
pressurizer level instrument was calibrated at @bptant operating conditions.

The pressurizer level instrument currently indisate than actual pressurizer level because,
compared to the calibration conditions, there lenla significant change in the density of thelflni

the

A. lower; reference leg

B. lower; pressurizer

C. higher; reference leg

D. higher; pressurizer

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P4104

Refer to the drawing of a pressurizer and diffaegpressure (D/P) level detection system that was
recently calibrated at normal operating conditisee figure below). Assume that the associated
pressurizer level instrument does not use densitypensation.

With the nuclear power plant shut down at redueadtor coolant system temperature and pressure,
the pressurizer level instrument will indicate than actual water level because the D/P
currently sensed by the D/P detector is than the D/P for the same pressurizer water level
at normal operating conditions.

A. lower; smaller

B. lower; larger

C. higher; smaller

D. higher; larger

ANSWER: C.

PRESSURIZER
CONDENSING POT

- .STEAM - -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P4404

Refer to the drawing of a pressurizer differenti@ssure (D/P) level detection system (see figure
below).

The associated pressurizer level instrument wantbccalibrated with the nuclear power plant at
normal operating conditions. Assume that the lev&@rument does not use density compensation.

If the plant is currently shut down at reduced teacoolant system temperature and pressure,
pressurizer water level will currently indicate than actual water level because, for angive
pressurizer water level, the D/P sensed by thedetBctor is currently

A. higher; smaller

B. higher; larger

C. lower; smaller

D. lower; larger

ANSWER: A.

PRESSURIZER
CONDENSING POT coel el e
: © . -STEAM " -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P4504

Refer to the drawing of a differential pressureRPlevel detection system for a pressurizer at abrm
operating temperature and pressure (see figurevipelo

A nuclear power plant uses several differentiabpuee detectors like the one below to provide
multiple channels of pressurizer water level inlama A hot channel was calibrated when the
pressurizer was at normal operating temperaturecoldchannel was calibrated when the pressurizer
was at 160°F.

How will the level indications on the two channetanpare when the pressurizer is at normal
operating temperature?

A. The cold channel will indicate higher than tre bhannel, due to the difference in reference leg
water density at the two calibration temperatures.

B. The cold channel will indicate lower than the bbannel, due to the difference in reference leg
water density at the two calibration temperatures.

C. The cold channel will indicate higher than tlo¢ thannel, due to the difference in pressurizer
water density at the two calibration temperatures.

D. The cold channel will indicate lower than the bbannel, due to the difference in pressurizer
water density at the two calibration temperatures.

ANSWER: D.

PRESSURIZER

CONDENSING POT el
: © 1 -STEAM C -

EQUALIZING
VALVE WATER

>
L

D/P
DETECTOR
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QID: P6203

Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

With the pressurizer containing saturated watersaiedm at 2,250 psia, pressurizer level indicason
20 feet. Assume that reference leg level and teatypes do not change. Also, ignore the effect of
steam density changes on level indication.

With no change in actual pressurizer level, whéitlewel indication be at 600 psia (saturated)?

A. 14.9 feet

B. 18.3 feet

C. 22.4 feet

D. 26.8 feet

ANSWER: D.

PRESSURIZER
CONDENSING POT el el e
- © " 'STEAM " -

EQUALIZING
VALVE WATER

D/P
DETECTOR
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QID: P410

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

If the differential pressure detector equalizingyeas opened, level indication will:
A. decrease and stabilize below actual level.

B. increase and stabilize above actual level.

C. oscillate above and below actual level.

D. remain constant at the current level.

ANSWER: B.

REFERENCE LEG VENT
FILL CONNECTION

¥

EQUALIZING
VALVE

SN

A

WATER
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D/P
DETECTOR
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KNOWLEDGE: K1.07 [2.5/2.6]
QID: P708 (B2609)

Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level detector is being used in a level cordystem that is calibrated to maintain tank levélsa
percent at the current water temperature of 90FRwater temperature gradually increases and
stabilizes at 120°F, the level control system wallse actual tank level to...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.

C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

i

WATER

ot

D/P
DETECTOR
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QID: P910 (B910)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The D/P sensed by the detector varies in the direction as the temperature of the water in
the tank if the of the tank water isstamt. (Assume reference leg and tank water
temperatures are initially the same.)

A. same; level

B. inverse; level

C. same; mass

D. inverse; mass

ANSWER: A.
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level detector is being used in a level cordystem that is calibrated to maintain tank levélsa
percent at the current water temperature of 120fRvater temperature gradually decreases and
stabilizes at 90°F, actual tank level will...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.

C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: D.
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A cooling water system is cooling a lube oil heatteanger. Cooling water system surge tank level is
being measured using a differential pressure l@etctor that has been calibrated at the curretgrwa
temperature in the tank. A leak in the heat exghanesults in lube oil collecting in the surgektan

Assuming that the temperature of the contentsarstirge tank does not change, indicated tank level
will be than actual tank level becaube bil is than water.

A. higher; more dense
B. higher; less dense
C. lower; more dense

D. lower; less dense

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P2009

Many steam generator water level instruments asgyded with a condensing chamber in the
reference leg. The purpose of the condensing chaiaho...

A. maintain a constant water level in the referdegeduring normal operations.

B. provide reference leg compensation for the stganerator pressure exerted on the variable leg.
C. prevent reference leg flashing during a rapigrégsurization of the steam generator.

D. ensure the reference leg temperature remaiss ¢tothe temperature of the variable leg.

ANSWER: A.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Assume the initial temperature of the referencealed) the water in the tank is 100°F, and that
reference leg temperature does not change.

If the temperature of the water in the tank incesasy 20°F, the D/P sensed by the detector will
as long as the water is anagat constant.

A. increase; level

B. decrease; level
C. increase; mass
D. decrease; mass

ANSWER: A.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below). Assume that the initial tenapere of the reference leg and the water in thie tan
are the same, and that reference leg temperatdrieagl do_not change.

The level detector is being used in a level corgystem (not shown) that is calibrated to maintznk
level at 75 percent at the current tank water teatpee (70°F) and pressure (5 psig).

If the tank water temperature remains constantthmitank pressure is increased by 10 psig, tred lev
control system will cause actual tank level to...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.
C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: A.
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The downcomer region of a steam generator contdlriset of saturated water at 536°F. A steam
generator water level detector has a pressuretapdd at the bottom of the downcomer region.
Approximately how much of the total pressure atghessure tap is caused by the downcomer water?

A. 0.6 psi

B. 13.0 psi
C. 27.7 psi
D. 156.0 psi

ANSWER: B.

-64- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P5204

Refer to the drawing of a differential pressureRplevel detection system (see figure below) for a
pressurizer at normal operating temperature argspre. The level detector has just been calibrated

The high pressure side of the detector is conneotéte ; and if the equalizing valve is
opened, the indicated pressurizer level will be than the actual level.

A. condensing pot; lower
B. condensing pot; higher
C. pressurizer; lower
D. pressurizer; higher

ANSWER: B.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The D/P level detector was just calibrated andrnetd to operation with the following conditions:
e The reference leg contains 20 feet of water at 70°F
e The tank contains 18 feet of water at 70°F.
e Tank level indication is 18 feet.
Assume the actual tank water level and the tempexaif the water in the tank and reference leg do
not change. Which one of the following will be thew tank level indication if the reference leg
water level decreases to 18 feet?
A. 22 feet
B. 20 feet
C. 18 feet
D. 2 feet

ANSWER: B.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The water storage tank is 40 feet tall. The lelatkction system is calibrated to provide a level
indication of 30 feet when the tank and refererecelévels are equal.

If the tank is completely filled with water, thentalevel will indicate...
A. less than 30 feet.

B. 30 feet.

C. greater than 30 feet, but less than 40 feet.

D. 40 feet.

ANSWER: B.

REFERENCE LEG VENT
FILL CONNECTION

&

WATER /

EQUALIZING
VALVE /
l [; 22 /

D/P
DETECTOR

N

ANNNNNNNN

-67- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P6704 (B6705)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Assume that the initial temperature of the refeedeg and the water in the tank is 100°F, and that
reference leg temperature does not change.

If the temperature of the water in the tank incesasy 20°F, the D/P sensed by the detector will
if the of the water in tiné ia constant.

A. decrease; level
B. decrease; mass
C. remain the same; level
D. remain the same; mass

ANSWER: D.
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Refer to the drawing of a vented water storage vaittk a differential pressure (D/P) level detection
system (see figure below). The water in the tankraference leg is at the same temperature.

The tank level indicator was just calibrated toigate O percent when the tank is empty and 100
percent when the water level reaches the upper e indicator’s display range is O percent to 120
percent. The initial water level is as indicatedhe figure.

If the tank water level slowly increases and siaéd just below the top of the tank, the level dadiion
will increase until...

A. the water level stabilizes, at which time theelendication will stabilize at 100 percent.

B. the water level stabilizes, at which time theelandication will stabilize at a value greateath
100 percent.

C. the water level reaches the upper tap, at winioh the level indication will remain at 100 perten
as the water level continues to increase.

D. the water level reaches the upper tap, at wimeé the level indication will continue to increase
the water level continues to increase.

ANSWER: C.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below). The level detector has jusinbealibrated.

How will the indicated level be affected if condatisn partially fills the normally dry referencegl2
A. Indicated level will not be affected.

B. Indicated level will be lower than actual level.

C. Indicated level will be higher than actual level

D. Indicated level may be higher or lower than attevel depending on the pressure in the upper
volume of the tank.

ANSWER: B.
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level instrument has just been calibrated &0 mectual tank water level. If the reference leg
subsequently experiences high ambient temperahdieated level will...

A. equal the actual level.

B. read less than the actual level.

C. read greater than the actual level.

D. drift above and below the actual level.

ANSWER: C.
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Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Indicator 1 was calibrated at 200°F and indicataa® calibrated at 100°F. If tank water tempegatur
is 150°F, then...

A. indicator 1 will read greater than indicator 2.

B. indicator 2 will read greater than indicator 1.

C. indicators 1 and 2 will read the same.

D. both indicators will be inaccurate, but it ispassible to predict which indicator will read great

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

7

WATER
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Refer to the drawing of two water storage tanksviour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical with equal water levelslaoith are pressurized to 20 psig. All detectonewe
calibrated at the current water temperature an& @é@ternal (ambient) temperature.

Which detectors will provide the most accurate lewéication following an increase in external
(ambient) temperature from 70°F to 100°F? (Asstank contents temperatures and external
pressure do not change.)

A. 1and 3

B. 2and 4

C. 1and 4

D. 2and 3

REFERENCE LEG

ANSWER: B. FILL CONNECTION
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

A calibrated D/P level detector is being used t@soee level in a vented tank inside the auxiliary
building. If building pressure increases with iakge in temperature, the associated level indicati
will...

A. decrease, then increase and stabilize at tlaldetsel.

B. decrease and stabilize below the actual level.

C. increase and stabilize above the actual level.

D. remain at the actual level.

ANSWER: D.
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Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

The pressurizer level instrument was calibratedenthie plant was at normal operating conditions.
With the plant in cold shutdown conditions, thegsugizer level D/P instrument will indicate

than actual level because the D/P séysihe@ detector at cold shutdown conditions will
be than at normal operating conditionshie same level.
A. lower; greater
B. lower; smaller
C. higher; greater

D. higher; smaller

ANSWER: D.
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The associated level instrument was calibrated thithwater storage tank at 120°F. If the mass in
the tank remains constant and the water temperdameases to 100°F, the indicated level will...

A. remain the same although actual level decreases.
B. remain the same although actual level increases.
C. increase in direct proportion to the temperatigerease.
D. decrease in direct proportion to the temperade@ease.

ANSWER: A.
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Refer to the drawing of a pressurizer level detectiystem (see figure below). The differential
pressure (D/P) detector was calibrated while thetplvas at normal operating conditions.

With the plant initially at normal operating condits, a pressurizer steam space leak occurred.
Pressurizer pressure decreased by 300 psia, aadthient air temperature surrounding the reference
leg increased by 80°F, where these parameterdiztabi

If the actual pressurizer water level is 60 perctird reduced pressurizer pressure will tend toemak
the indicated pressurizer level read n #ctual level; and the increased reference leg
temperature will tend to make the indicated prassutevel read than actual level.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The level instrument has just been calibrated decate actual tank water level. Assume that tank
water temperature and level remain constant. elfréiierence leg temperature increases by 20°F,
indicated tank water level will...

A. be unpredictable.

B. equal the actual level.

C. be less than the actual level.

D. be greater than the actual level.

ANSWER: B.
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The level indication for a wet reference leg diéietial pressure (D/P) level instrument will fal@as
a result of...

A. a break on the reference leg.

B. arupture of the diaphragm in the D/P cell.
C. the reference leg flashing to steam.

D. a break on the variable leg.

ANSWER: D.
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Refer to the drawing of a steam generator diffeaéptessure (D/P) level detection system (seadégu
below).

The D/P detector was calibrated at the currentitiond. \Which one of the following will cause the
level instrument to indicate lower than actual IBvg(Assume actual level remains the same.)

A. The variable leg ruptures.

B. The equalizing valve is opened.

C. The reference leg temperature increases.
D. The D/P detector diaphragm ruptures.

ANSWER: A.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Tank water level indication will be lower than aaitlevel when reference leg temperature is
than calibration conditions or whendheg break in the leg of the D/P cell.

A. less; reference

B. less; variable

C. greater; reference
D. greater; variable

ANSWER: B.
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below) that was recently calibrated at ndraoperating conditions.

With the reactor shut down, SG pressure was indelvily decreased from 900 psig to 700 psig in 5
minutes due to operator error. SG pressure whsizt at 700 psig, but during the pressure
decrease a small amount of water in the condemginfiashed to steam. Assume the reference leg
water remained subcooled, except for the small atnofuwater that flashed to steam in the
condensing pot.

As a result of the small loss of condensing poewe8G level will indicate than actual
level; and as the condensing pot refills, indicdése! will

A. higher; decrease and stabilize above the atgual
B. higher; decrease and stabilize below the attwval
C. lower; increase and stabilize above the actuyeal|
D. lower; increase and stabilize below the actenadl

ANSWER: A.
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

Which one of the following events will result irS& level indication that is greater than actuatlev
A. The SG pressure increases by 50 psia.

B. The variable leg breaks and completely drains.

C. A portion of the reference leg water flashesteam.

D. The temperature surrounding the SG and referlegcdecreases by 30°F.

ANSWER: C.
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is at normal operating temperature and presgth accurate level indication. Which one of
the following events will result in a SG level igdtion that is greater than actual level?

A. The external pressure surrounding the D/P detéctreases by 2 psi.
B. SG pressure increases by 50 psi with no changetual water level.
C. Actual SG level increases by 6 inches.

D. The temperature of the reference leg increag@&9OtF.

ANSWER: D.
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is supplying steam at normal operating teatpee and pressure and the level instrumentation
has just been calibrated. Which one of the follmpevents will result in a SG level indication tisat
less than actual level?

A. SG pressure increases by 50 psi.

B. Actual SG water level decreases by 6 inches.

C. The external pressure surrounding the D/P dmtéleicreases by 2 psi.
D. The temperature surrounding the reference legpases by 20°F.

ANSWER: A.
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is at normal operating temperature and presgth accurate level indication. Which one of
the following events will result in a SG level igdtion that is lower than actual level?

A. Actual SG level decreases by 6 inches.
B. The temperature surrounding the reference legedses by 20°F.
C. The external pressure surrounding the D/P datéeleicreases by 2 psi.

D. SG pressure decreases by 50 psi with no changetual water level.

ANSWER: B.
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Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

A reactor is shutdown with the reactor coolantasysbeing maintained at 100 psia. The pressurizer
level detector has just been calibrated. Suddenlypture in the condensing pot of the level detect
results in a rapid drop of the condensing pot prest atmospheric pressure.

Given the following current conditions:

* The condensing pot is at atmospheric pressure.

» Pressurizer pressure is 98 psia and slowly decrgasi
* Bulk reference leg temperature is 120°F.

» Actual pressurizer level has not changed signitigan

Which one of the following describes the curremgsurizer level indication from the detector?
A. Off scale low, because the bulk of the watethim reference leg has flashed to steam.
B. Off scale high, because the bulk of the watehereference leg has flashed to steam.

C. Off scale low, because the static pressure @ngference leg is much less than the static pressu
in the pressurizer.

D. Off scale high, because the static pressurbé®nefference leg is much less than the static press
in the pressurizer.

ANSWER: D.
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Semiconductor strain gages are often used in tridgtessnfor...
A. reactor coolant pressure instruments.

B. reactor coolant temperature instruments.

C. control rod position instruments.

D. steam generator level instruments.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P413 (B410)

If the pressure sensed by a bourdon tube incretmesurvature of the detector will
because the greater force is being applied to the curve of the detector.

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

ANSWER: C.
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In a diaphragm type pressure detector, pressumeasured using the of the diaphragm.

A. rotational movement
B. axial deflection
C. change in circumference

D. change in diameter

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P1508 (B1011)

A bourdon tube works on the principle that whenghessure inside the tube decreases, the tube tends
to: (Assume detected pressure remains above altr@ospressure.)

A. coil, due to an increased pressure-induced forcthe outside of the tube.
B. straighten, due to an increased pressure-indiaced on the outside of the tube.

C. coil, due to the spring action of the metal eweening the pressure-induced force on the inside of
the tube.

D. straighten, due to the spring action of the in@tarcoming the pressure-induced force on the
inside of the tube.

ANSWER: C.
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KNOWLEDGE: K1.10 [2.3/2.5]
QID: P2109 (B2109)

A centrifugal pump is taking suction from the bottof a vented cylindrical storage tank that corgain
100,000 gallons of water at 60°F. A pressure gatgee inlet to the pump indicates 40 psig. Over
the next several days, storage tank temperatureases to 90°F with no change in tank water level
and_no change in head loss in the pump suction line

Which one of the following is the current pressat¢he inlet to the pump?

A. 31.2 psig

B. 34.6 psig

C. 37.4 psig

D. 39.8 psig

ANSWER: D.

TOPIC: 191002

KNOWLEDGE: K1.11 [2.7/3.0]

QID: P210 (B210)

A simple bellows pressure detector is connecteddooling water system. The detector is located in
the reactor containment and has its low pressdeev@nted to the containment atmosphere. Current
system pressure indication is 100 psig.

If a main steam line break raises containment predsy 40 psig, the system pressure indication will
(Disregard any temperature effect on the pressetectbr.)

A. increase by 40 psig.

B. increase by the square root of 40 psig.
C. decrease by 40 psig.

D. decrease by the square root of 40 psig.

ANSWER: C.
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KNOWLEDGE: K1.11 [2.7/3.0]
QID: P509 (B1310)

A cooling water system bourdon tube pressure datéstocated inside a sealed building and system

pressure currently indicates 50 psig. A buildingbgent temperature increase of 20°F will cause a
change in indicated system pressunajding pressure increase of 20 psig will cause a
change in indicated system pressure.

A. significant; significant

B. negligible; significant

C. significant; negligible

D. negligible; negligible

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P611

A bellows pressure transmitter with its low-pregsside vented to containment atmosphere is being
used to measure reactor coolant system (RCS) peessh decrease in the associated pressure
indication could be caused by either a containmesggsure or an RCS pressure

A. decrease; decrease

B. increase; increase

C. decrease; increase

D. increase; decrease

ANSWER: D.
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KNOWLEDGE: K1.11 [2.7/3.0]
QID: P710 (B711)

Cooling water system pressure is being monitored diynple diaphragm pressure detector with its
low pressure side vented to the containment. niian steamline rupture raises containment pressure
by 20 psi, cooling water system pressure indicatvdlh (Disregard any temperature effect on the
detector.)

A. increase by 20 psi.

B. decrease by 20 psi.

C. increase by the square root of 20 psi.

D. decrease by the square root of 20 psi.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P3509 (B2912)

The pressure within a cooling water system is 1619, as indicated by a bourdon tube pressure
detector. The cooling water system and the detecélocated inside a reactor containment
building. The pressure detector case is ventéldet@ontainment building, which is currently at
atmospheric pressure.

If a steam line rupture raises the containmentdingl pressure by 20 psi, the cooling water system
pressure indication will... (Disregard any tempera effect on the detector.)

A. decrease to 80 psig.
B. decrease by a small, but indeterminate amount.
C. increase to 120 psig.
D. increase by a small, but indeterminate amount.

ANSWER: A.
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KNOWLEDGE: K1.11 [2.7/3.0]
QID: P7503 (B7504)

A cooling water system pressure detector uses albouube as the sensing element. Which one of
the following explains how the indicated systemsgrae will be affected if a local steam leak raises

the temperature of the bourdon tube by 50°F? (Aestine cooling water system pressure does not
change.)

A. Indicated pressure will decrease because thedbauube will become more flexible.

B. Indicated pressure will increase because thedooutube will become more flexible.

C. Indicated pressure will decrease because thelbouube internal pressure will increase.

D. Indicated pressure will increase because thedooutube internal pressure will increase.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P7642 (B7642)

A cooling water system pressure detector uses edbouube as the sensing element. Which one of
the following explains how the indicated systemsgree will be affected if the temperature of the
bourdon tube decreases by 30°F? (Assume the goohter system pressure does not change.)

A. Indicated pressure will decrease because thedbauube will become less flexible.

B. Indicated pressure will increase because thedooutube will become less flexible.

C. Indicated pressure will decrease because thelbodube internal pressure will decrease.

D. Indicated pressure will increase because thedooutube internal pressure will decrease.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P211 (B212)

A bourdon-tube pressure detector was indicatingés@ent of scale when it was suddenly exposed to
a high pressure transient that caused permanait sirthe bourdon tube. The detector remained
intact and actual pressure was restored to itsnaligalue.

During the pressure transient, the affected pregsuication initially went off scale high. Afténe
original pressure was restored, the indication was.

A. unpredictable.

B. less than 50 percent of scale.

C. 50 percent of scale.

D. greater than 50 percent of scale.

ANSWER: D.
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KNOWLEDGE: K1.12 [2.8/2.9]
QID: P510 (B1610)

Refer to the drawing of a bellows-type differenpagssure (D/P) detector (see figure below).

The spring in this detector (shown in a compressett) has weakened from long-term use. If the
actual D/P is constant, how will indicated D/P i@ as the spring weakens?

A. Increase, because the spring will expand more

B. Decrease, because the spring will expand more
C. Increase, because the spring will compress more
D. Decrease, because the spring will compress more

ANSWER: C.

MOVEABLE WALL
/— SEALING

)
CONNECTION /

HIGH PRESSURE
BELLOWS coNNECTION
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TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P511

If a bourdon tube pressure detector is over-rasgéciently to permanently distort the bourdoneub
subsequent pressure measurement will be inaccugateise the of the detector tube will
be inaccurate.

A. distance moved by the tip

B. change in the length

C. expansion of the cross-sectional area

D. change in the volume

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P1011 (B2910)

A properly calibrated 0 to 100 psia diaphragm pressletector is connected to a pressurized system,;
the low pressure side of the detector is venteédd@tmosphere. The detector is currently producin
a system pressure indication of 75 psia.

If the detector diaphragm ruptures, indicated preswiill be approximately...

A. 0 psia.

B. 15 psia.

C. 60 psia.

D. 90 psia.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P2211 (B1908)

Refer to the drawing of a bellows-type pressuredet (see figure below).

A bellows-type pressure detector with its low-ptessside vented to containment atmosphere is being
used to measure reactor vessel pressure. A dedretge associated pressure indication will be
caused by either a containment pressure ora

A. increase; ruptured bellows
B. increase; broken spring
C. decrease; ruptured bellows
D. decrease; broken spring

ANSWER: A.

MOVEABLE WALL
/- SEALING

J MV BELLOWS
o

CONNECTION

SPRING HIGH PRESSURE

BELLOWS coNNECTION
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P13

A resistance temperature detector operates orrithage that the change in the electrical resiséan
of...

A. two dissimilar metals is directly proportionalthe temperature change measured at their junction

B. two dissimilar metals is inversely proportiotathe temperature change measured at their
junction.

C. ametal is directly proportional to its changeéamperature.

D. a metal is inversely proportional to its changeémperature.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P212

A resistance temperature detector operates orrith@pde that the change in the electrical resistan
of a metal is proportional to the change .

A. inversely; metal temperature

B. inversely; metal temperature squared
C. directly; metal temperature

D. directly; metal temperature squared

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P311

In a comparison between a thermocouple and aaesistemperature detector, the thermocouple
generally...

A. measures temperature less accurately.
B. is less affected by ambient temperature changes.
C. has a lower usable temperature range.

D. responds more slowly to a temperature change.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P812

If the reference junction temperature of a thernupd® remains constant, the output voltage of the
thermocouple is proportional to the

A. directly; measuring junction temperature

B. directly; square root of the measuring junctiemperature
C. inversely; measuring junction temperature

D. inversely; square root of the measuring junctemperature

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P1209 (B1314)

Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigd3§0°F. A small steam leak raises reference (cold)
junction temperature by 20°F, while the measurumgjion temperature remains constant. Without
temperature compensation for the reference juncticmnew temperature indication will be...

A. 310°F.

B. 330°F.

C. 370°F.

D. 390°F.

ANSWER: B.

o] 0
-
{
N
MEASURING (HOT)
JUNCTION — 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P1311

A thermocouple operates on the principle that asuedole voltage will be produced when two...
A. similar metals form two junctions at the samaperature.

B. similar metals form two junctions at differeetiperatures.
C. dissimilar metals form two junctions at the sasmaperature.
D. dissimilar metals form two junctions at diffeteemperatures.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P1412 (B2911)

Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigd390°F. A small steam leak raises reference (cold)
junction temperature by 20°F, while the measurumgjion temperature remains constant. Without
temperature compensation for the reference junctiemnew temperature indication will be...

A. 370°F.

B. 390°F.

C. 400°F.

D. 410°F.

ANSWER: A.

o] 0
-
]
N
MEASURING (HOT)
JUNCTION — '}
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P1510 (B309)

In contrast to a thermocouple, a resistance teryoerdetector...

A. is used in high temperature applications.

B. does not require an external power supply forgerature indication.
C. uses a single type of metal or alloy in the s@gnslement.

D. is commonly placed in direct contact with themtored substance.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P1710 (B1710)

Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigly0°F. A small steam leak raises both the
measuring (hot) junction and reference (cold) jiomctemperatures by 20°F. Without temperature
compensation for the reference junction, the nemperature indication will be...

A. 130°F.

B. 150°F.

C. 170°F.

D. 190°F.

ANSWER: B.

o] 0
-
]
N
MEASURING (HOT)
JUNCTION O 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P2212 (B1510)

Refer to the drawing of a simple thermocouple cir(zee figure below).

Circuit temperature indication is initially 350°FThe reference (cold) junction temperature decsease
by 10°F, while the measuring junction temperatereains constant. Without temperature
compensation for the reference junction, the nemperature indication will be...

A. 340°F.

B. 350°F.

C. 360°F.

D. 370°F.

ANSWER: C.

D 0
-
{
N
MEASURING (HOT)
JUNCTION — O
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P2409 (B2412)

What is the purpose of the reference junction ptratlis provided with many thermocouple circuits?

A. Ensures that thermocouple output is amplifieficgently for use by temperature indication
devices.

B. Ensures that temperature changes away fronh@renbcouple measuring junction do not affect
thermocouple temperature indication.

C. Ensures that electrical noise in the thermomegtension wires does not affect thermocouple
temperature indication.

D. Ensures that different lengths of thermocouptermsion wires do not affect thermocouple
temperature indication.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P2711 (B2712)

Unlike a resistance temperature detector, a typi@amocouple...

A. uses a single type of metal in the sensing eléme

B. requires a temperature-controlled referencetjonc

C. can provide temperature input to a valve colgrah a cooling water system.
D. requires an external power supply to providedation of temperature.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P3011 (B3013)

Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initiadl{0°F with the reference (cold) junction at 125°F.
An ambient temperature decrease lowers the referj@nction temperature to 110°F, while the
measuring junction temperature remains constantthdiwt temperature compensation for the
reference junction, the new thermocouple tempegandication will be...

A. 380°F.

B. 395°F.

C. 410°F.

D. 425°F.

ANSWER: D.

o] 0
-
{
N
MEASURING (HOT)
JUNCTION — 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P4206 (B4206)

Refer to the drawing of a simple thermocouple cir(zee figure below).

Given that the temperatures at the measuring dackree junctions remain constant, if a ventilation
system malfunction causes the temperature of thpdeature indication panel to increase by 10°F,
indicated temperature will...

A. not be affected.

B. increase by 10°F.

C. decrease by 10°F.

D. change in an unpredictable manner.

ANSWER: A.

o] 0
-
{
N
MEASURING (HOT)
JUNCTION — Y
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P5305 (B5305)

Refer to the drawing of a simple thermocouple cir(zee figure below).

The measuring and reference junctions are locatg@da the reactor containment building while the
instrument is located in a remote location outsimecontainment building.  Thermocouple
temperature indication is initially 500°F.

An ambient temperature decrease outside the coméainbuilding lowers the temperature of the
instrument by 10°F, while the measuring and refeeganction temperatures remain constant.
Thermocouple temperature indication at the lowebiant temperature will be...

A. 490°F.

B. 500°F.

C. 510°F.

D. unpredictable.

ANSWER: B.

o] 0
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MEASURING (HOT)
JUNCTION — 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P5505 (B5507)

Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

What is the effect on the thermocouple referennoetjans if the chromel and alumel extension wires
from the thermocouple connection head to the ratergunction panel are replaced with copper
wires?

A. There will no longer be any reference junctions.

B. The reference junctions will be located in temperature instrument.

C. The reference junctions will still be locatedine reference junction panel.

D. The reference junctions will be located in thermocouple connection head.

ANSWER: D.
1——1 I— =1 1— 1
| I CHROMEL | | COPPER Lo !
I | L [ |
MEASURING | | I | I |
TIP I I I : I I
I : alumer ' 1 copper ! :
O Q
I | I I I I
— — — — — —
THERMOCOUPLE REFERENCE (COLD) TEMPERATURE
CONNECTION HEAD JUNCTION PANEL INSTRUMENT
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P5805 (B5805)

Which one of the following is a characteristic afesistance temperature detector but not a
thermocouple?

A. Sensing element is made from a single metalloy.a
B. Requires a reference junction for accurate teatpee measurement.

C. Extension leads made from relatively expensietats or alloys are required for accurate
temperature measurement.

D. Temperature measurement relies on a sensoriedgaeperty that varies directly with the change
in the measured temperature.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P6004 (B6005)

Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

What is the effect on the thermocouple referennetjans if the copper extension wires from the
reference junction panel to the temperature instntrare replaced with alumel (top) and chromel
(bottom) extension wires?

A. The reference junctions will be located in thertnocouple connection head.

B. The reference junctions will still be locatedlire reference junction panel.

C. The reference junctions will be located in thaperature instrument.

D. There will no longer be any reference junctions.

ANSWER: C.

1— ™1 1—=1 1— 1
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CONNECTION HEAD JUNCTION PANEL INSTRUMENT
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P6305 (B6306)

Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

The thermocouple, thermocouple connection headrefiedence junction panel are located inside a
reactor building (RB) while the temperature instamnis located outside the RB. Thermocouple
temperature indication is initially 440°F.

A steam leak inside the RB increases the tempe&stfrthe thermocouple connection head and
reference junction panel by 40°F, while the temjpeeaat the measuring tip is unchanged. What is
the resulting temperature indication?

A. 400°F
B. 440°F
C. 480°F
D. 520°F
ANSWER: A.
INSIDE | OUTSIDE
RB | RB
=1 I—~1 | -1
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|
|
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P6905 (B6905)

A simple two-wire resistance temperature deted®di}) is being used to measure the temperature of
a water system. Copper extension wires run frarRMD to a temperature instrument 40 feet away.
If the temperature of the extension wires decredleslectrical resistance of the extension wrils

; and the temperature indication will unless temperature compensation is
provided.
A. increase; increase
B. increase; decrease
C. decrease; increase

D. decrease; decrease

ANSWER: D.
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P7405 (B7405)

Refer to the drawing of a simple thermocouple cir(zee figure below).

The measuring junction temperature is currently’800hile the reference junction temperature is
being held constant at 120°F. The thermocouptaiitirs capable of indicating 32°F to 600°F and
has just been calibrated at the current conditions.

If the measuring junction temperature decreasestatmlizes at 90°F, what temperature will be
indicated?

A. 32°F
B. 60°F
C. 90°F
D. 120°F

ANSWER: C.

D 0
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KNOWLEDGE: K1.13 [2.6/2.8]
QID: P7612 (B7612)

For proper operation of a thermocouple circuit, riference junction temperature...
A. must be less than the measuring junction tentpera

B. must be greater than the measuring junction ézatpre.

C. may be less than, greater than, or equal to#feesuring junction temperature.

D. may be less than or greater than, but not equ#the measuring junction temperature.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P213

An open circuit in a thermocouple detector caubesaffected temperature indication to fail...
A. high.

B. low.

C. to reference junction temperature.

D. asis.

ANSWER: C.
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KNOWLEDGE: K1.14 [2.8/2.9]
QID: P312 (B310)

If shorting occurs within a resistance temperatig®ctor, the associated indication will fail...
A. low.

B. high.

C. asis.

D. to midscale.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P414 (B208)

A resistance temperature detector (RTD) is usedbalanced bridge circuit to indicate temperature.
If the RTD develops an open circuit (bridge ciraeinains intact), temperature indication will fail.

A. high.
B. low.
C. asis.
D. to midscale.

ANSWER: A.
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KNOWLEDGE: K1.14 [2.8/2.9]
QID: P2011 (B2009)

Refer to the drawing of a simple thermocouple cir(zee figure below) that is calibrated for a
reference junction temperature of 90°F.

Thermocouple temperature indication is currentl§°E5 Indicator range is from 0°F to 2000°F.

If one of the thermocouple extension wires loosems becomes dislodged from its terminal in the
reference junction panel, which one of the follogrtemperature indications will result?

A. O°F
B. 60°F
C. 90°F
D. 2000°F

ANSWER: C.

o] 0
-
]
N
MEASURING (HOT)
JUNCTION - O
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION

-118- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P6504 (B6506)

Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature of 32The actual reference junction is located in a
panel that is maintained at 120°F. Room tempegaturrounding the panel is 80°F.

What adjustment must be made to the temperatuoe ¥aken from the conversion tables to calculate
the actual temperature at the measuring tip offteenocouple?

A. Add 48°F.
B. Subtract 48°F.
C. Add 88°F.

D. Subtract 88°F.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P7103 (B7106)

A resistance temperature detector (RTD) and a tbeonple (TC) are commonly used sensors for
temperature measurement. If a temperature dispisy which of the sensors, if any, has a property
that can be measured manually and converted topet@ture value with the aid of conversion tables.
A. TC only.

B. RTD only.

C. Both TC and RTD.

D. Neither TC nor RTD.

ANSWER: C.
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Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature of 32The actual reference junction is located in a
panel that is currently at 80°F.

The temperature value taken from the conversiolesab 120°F.

What adjustment must be made to the temperatuoe ¥aken from the conversion tables to calculate
the actual temperature at the measuring tip offtaenocouple?

A. Add 48°F.
B. Subtract 48°F.
C. Add 88°F.

D. Subtract 88°F.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P7652 (B7652)

Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature 6F32 The actual reference junction is located in a
panel that is maintained at %8 Room temperature surrounding the panel i$72

What adjustment must be made to the temperatuoe vaken from the conversion tables to calculate
the actual temperature at the measuring tip offtaenocouple?

A. Add 64°F.
B. Subtract 64F.
C. Add 40F.
D. Subtract 40F.

ANSWER: A.
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What type of sensor is most commonly used to pewénote position indication of a valve that is
normally either fully open or fully closed?

A. Limit switch
B. Reed switch
C. Servo transmitter

D. Linear variable differential transformer

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.16 [2.3/2.7]
QID: P1313 (B1712)

Which one of the following devices is commonly usegrovide remote indication of valve position
on an analog meter in units of "percent of full Wik

A. Limit switch

B. Reed switch

C. Linear variable differential transformer
D. Resistance temperature detector

ANSWER: C.
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Refer to the simplified drawing of a control rodsgimn detector (see figure below).

Coils of wire connected to an AC power supply amb used to monitor the position of a control rod
in areactor. The coils are mounted in a columisida the reactor vessel head such that the steel
control rod drive shaft passes upward through this as the control rod is withdrawn. Currenthgt
top of a control rod drive shatft is located betweeils A and B as shown. The control rod is to be
withdrawn until the top of the control rod driveashis located just below coil C.

Compared to the initial coil output currents, aftex control rod is withdrawn the output current of
coil A will be ; and the output currehtaoil B will be

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

ANSWER: D.

AC
SUPPLY

colL Q,
B N~
= AMMETER

COIL
A

CONTROL ROD POSITION DETECTOR
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KNOWLEDGE: K1.16 [2.3/2.7]
QID: P2813 (B2811)

Refer to the simplified drawing of a control rodsgimn detector circuit (see figure below).

A magnet on the control rod extension (or driveggfskequentially closes individual reed switches
mounted vertically adjacent to the control rod drhousing. A constant +5 DC volts is supplied to
the input of the resistor network at resistar R

A control rod is initially fully inserted such thatl reed switch contacts are open; then the rod is
withdrawn until reed switch contact B closed. Compared to the initial circuit cutegrthe current
through resistor Rafter the rod withdrawal will be ; ahd butput current of the resistor
network to the amplifier will be

A. lower; higher

B. lower; lower

C. higher; higher

D. higher; lower

ANSWER: A.

+5VDC
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Reed switches are being used in an electrical miagstircuit to monitor the position of a controld
in a reactor. The reed switches are mounted @t above the reactor vessel such that the dontro
rod drive shaft passes by the reed switches asotfieol rod is withdrawn.

Which one of the following describes the action tteuses the electrical output of the measuring
circuit to change as the control rod is withdrawn?

A. An AC coil on the control rod drive shaft indgce voltage into each reed switch as the drive shaf
passes by.

B. A metal tab on the control rod drive shaft meubally closes each reed switch as the drive shaft
passes by.

C. The primary and secondary coils of each reetthvaittain maximum magnetic coupling as the
drive shaft passes by.

D. A permanent magnet on the control rod drive tsai@ifacts the movable contact arm of each reed
switch as the drive shaft passes by.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.17 [3.3/3.5]
QID: P1612

A reactor is shut down at 100 cps in the sourcgeavhen a loss of coolant accident occurs.
Assuming the source neutron production rate renw@instant, how and why will excore source range
detector outputs change as homogeneous core vordireases from 20 percent to 40 percent?

A. Increases, because more neutron leakage isrougur

B. Decreases, because less neutron leakage igiagcur

C. Increases, becauserHs increasing.

D. Decreases, becauserfs decreasing.

ANSWER: A.
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Given the following conditions:

e The reactor is shut down.

e The reactor coolant system is at normal operatieggure and temperature.

e The BFR source range detectors are properly positionesidmithe reactor vessel and adjacent
to the lower portion of the core.

¢ All BF3 source range detectors are indicating approxima@d cps.

¢ A sudden loss of coolant accident occurs that caliskk boiling and homogeneous core
voiding in the reactor vessel.

Assuming that the source neutron flux level remaorsstant, how and why will source range detector
outputs change as homogeneous core voiding ina&ase 0 percent to 50 percent?

A. Increase, because the detectors will experiariigher rate of neutron interactions due to thal ax
power distribution shifting toward the lower portiof the core.

B. Increase, because the detectors will experiartagher rate of neutron interactions due to
increasing neutron leakage from the core.

C. Decrease, because the detectors will experhmeer rate of neutron interactions due to a
decreasing subcritical multiplication neutron level

D. Decrease, because the detectors will experighoeer rate of gamma interactions due to
decreasing reactor coolant attenuation.

ANSWER: B.
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QID: P15 (B314)

Scintillation detectors convert radiation energyilght by a process known as...
A. gas amplification.

B. space charge effect.

C. luminescence.

D. photoionization.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P16

A BFs proportional counter is being used to measureroelg¢vel during a reactor startup. Which
one of the following describes the method usechsuee that neutron indication_is not affected by
gamma reactions in the detector?

A. Two counters are used: one sensitive to newnohgamma and the other sensitive to gamma only.
The outputs are electrically opposed to cancegtrema-induced currents.

B. The BE proportional counter measures neutron flux of dugh intensity that the gamma signal
is insignificant compared to the neutron signal.

C. In a proportional counter, gamma-induced pudsesof insufficient duration to generate a
significant output. Only neutron pulses have sight duration to be counted by the detector
instrumentation.

D. In a proportional counter, neutron-induced psilgee significantly larger than gamma pulses.
The detector instrumentation filters out the srmajeemma pulses.

ANSWER: D.
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Most of the electrons collected in a fission chandye released as a result of ionizations caused
directly by...

A. fission fragments.
B. fission gammas.
C. fission betas.

D. fissionable materials.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P215

Which one of the following describes the reasortltierhigh sensitivity of a Geiger-Mueller tube
radiation detector?

A. Changes in applied detector voltage have l@ffect on detector output.
B. Geiger-Mueller tubes are thinner than otheratolin detector types.

C. Any incident radiation event causing primaryization results in ionization of the entire detecto
gas volume.

D. Geiger-Mueller tubes are operated at relatil@ly detector voltages, allowing detection of low
energy radiation.

ANSWER: C.
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A gas-filled radiation detector operating in tha @hamber region is exposed to a gamma radiation
field. If the gamma radiation field remains comstahile the detector applied voltage is increased
but kept within the ion chamber region, the deteotdput will...

A. increase, because of an increase in secondaizations.

B. remain the same, because detector output igffemtted by a change in voltage in this region.

C. increase, because of a decrease in the recatoimd primary ions.

D. remain the same, because the detector is alggadycing its maximum output.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P316

Which one of the following materials is typicallystalled inside an ion chamber detector that id use
for reactor power indication?

A. Polyethylene
B. Boron-10

C. Uranium-238
D. Rhodium-103

ANSWER: B.
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In a gas-filled radiation detector operating in plmeportional region, essentially of the

ions caused by incident radiation are collected; the number of ions collected from secondary
ionizations is the applied voltage.

A. all; independent of
B. none; related to
C. all; related to

D. none; independent of

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1013

Which one of the following features is typicallyaasto enhance thermal neutron detection in a
gas-filled detector?

A. Encapsulate the detector in polyethylene.

B. Encapsulate the detector in boron-10.

C. Line the inside of the detector with polyethyen
D. Line the inside of the detector with boron-10.

ANSWER: D.
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Which one of the following is a characteristic agi@er-Mueller tube radiation detectors?
A. They can discriminate between neutron and gamaaiiation.
B. They can discriminate between gammas of difteenergies in the MeV range.

C. They provide an output that is inversely projoorl to the applied voltage within the
Geiger-Mueller region.

D. They undergo maximum gas amplification whenereron is formed in the tube.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1213

Which one of the following describes why adg¥foportional counter can be used in the sourcgeran
to measure neutron radiation in a radiation fiblat also contains gamma radiation?

A. Neutrons directly ionize the BRgas, producing larger pulses than gammas.

B. Neutrons interacting with the BEas result in the release of alpha particles whrdduce larger
pulses than gammas.

C. Neutrons are captured by boron-10 and produdii@cil neutrons that completely ionize the fill
gas in the detector.

D. The gamma radiation field is insignificant whammpared to the neutron field.

ANSWER: B.
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Which one of the following types of radiation wpitoduce the greatest number of ions while passing
through one centimeter of air? (Assume the saitialikinetic energy for each type of radiation.)

A. Alpha
B. Beta
C. Gamma
D. Neutron

ANSWER: A.

TOPIC: 191002

KNOWLEDGE: K1.18 [2.6/2.8]

QID: P1513 (B1514)

Which one of the following lists the two types @fsgfilled radiation detectors whose outputs will be
least affected by a small variation (10 voltsjhe voltage applied to the detectors? (Assume the
applied voltage remains within normal range.)

A. Limited proportional and Geiger-Mueller

B. lon chamber and proportional

C. Proportional and limited proportional

D. Geiger-Mueller and ion chamber

ANSWER: D.
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QID: P1613 (B913)

Which one of the following describes a characterist a Geiger-Mueller radiation detector?
A. Radiation types can be identified by pulse heagid duration.

B. Specific radionuclides can be identified witle thse of gamma spectrometry.

C. Small variations in applied voltage will resmtlarge changes in detector output.

D. Any type of radiation that ionizes the detegas will produce the same magnitude detector output
pulse.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1713 (B1714)

A Geiger-Mueller radiation detector is located iradiation field consisting of beta, gamma, and fas
neutron radiation. Assuming each type of radiaénters the detector gas chamber and ionizes the
detector gas, which one of the following descrithesresulting detector pulse sizes?

A. Beta radiation will produce a larger pulse dizan either gamma or fast neutron radiation.

B. Gamma radiation will produce a larger pulse s either beta or fast neutron radiation.

C. Fast neutron radiation will produce a largerspudize than either beta or gamma radiation.

D. Beta, gamma, and fast neutron radiation wildpice pulse sizes that are equal in magnitude.

ANSWER: D.
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A gas-filled radiation detector operating in thegortional region is exposed to a constant gamma
radiation field. If the applied voltage is incredsut maintained within the proportional regidre t
rate of ion collection will...

A. increase, because more secondary ionizationscargring in the detector.

B. increase, because fewer primary ions are reaampin the detector prior to reaching the
electrodes.

C. stay approximately the same, because the iamlobiais operating at saturated conditions.

D. stay approximately the same, because all optimeary ions were already being collected at the
lower voltage.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1909 (B1113)

What is the function of the positive electrode mi@an chamber?
A. Produce ions when exposed to a radiation field.

B. Release electrons to combine with positive ions.

C. Perform gas quenching to maximize detector geigi

D. Collect the electrons released during gas iditiza

ANSWER: D.
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Just prior to a plant outage, the power range andaestruments (using excore detectors) were
calibrated at 50 percent reactor power. Duringoil@ge, 25 percent of the fuel assemblies were
shuffled to reduce the power being produced atémer of the core. No fuel assemblies were
replaced.

Immediately after the outage, when the reactataisikized at 50 percent, indicated reactor powdlr wi
be than actual power because neutrkagedrom the core has

A. higher; increased
B. higher; decreased
C. lower; increased

D. lower; decreased

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2013 (B313)

A gas-filled radiation detector operating in tha @hamber is exposed to a constant gamma radiation

field. If the applied voltage is increased but miained within the ion chamber region, the rateof
collection will...

A. increase, because more secondary ionizationscatgring in the detector.

B. stay approximately the same, because all optimeary ions were already being collected at the
lower voltage.

C. increase, because fewer primary ions are regongpin the detector prior to reaching the
electrodes.

D. stay approximately the same, because the iomlsbais operating at saturated conditions.

ANSWER: B.
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What is the effect on a gas-filled neutron deteofmrating in the proportional region if the detect
voltage is increased such that the detector opecitser to the high end of the proportional region

A. Neutron-induced pulses will become so large fgamhma pulse discrimination is no longer
needed, yielding a more accurate neutron count rate

B. The positive space charge effect will increase arevent collection of both gamma- and
neutron-induced pulses, yielding a less accuraté&rore count rate.

C. A high rate of incident gamma radiation willuésn the combination of multiple small
gamma-induced pulses into larger pulses. Theldag®abined pulses will be counted as
neutron-induced pulses, yielding a less accuraté&ror count rate.

D. Detection of any single ionizing event will réiSa ionizing nearly the entire detector gas voeum
The resulting large pulses will prevent the detefitum differentiating between radiation types,
yielding a less accurate neutron count rate.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2313 (B2613)

A gas-filled radiation detector operating in thegortional region is exposed to a constant gamma
radiation field. If the applied voltage is decreddut maintained within the proportional regidre t
rate of ion collection will...

A. stay approximately the same, because all printary are collected as long as detector voltage
remains in the proportional region.

B. stay approximately the same, because the detiecttll operating at saturated conditions.

C. decrease, because a decreased space charge ti@positive electrode reduces gas
amplification.

D. decrease, because fewer secondary ionizatienscaurring in the detector.

ANSWER: D.
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A gas-filled radiation detector operating in tha @hamber region is exposed to a constant gamma
radiation field. If the applied voltage is decreddut maintained within the ion chamber regiog, th
rate of ion collection will...

A. stay approximately the same, because all optheary ions continue to be collected and
essentially no secondary ionizations are occurring.

B. stay approximately the same, because detecesatpn in the ionization chamber region is
characterized by complete ionization of the detegés.

C. decrease, because fewer primary ionizations@erring in the detector as detector voltage
decreases.

D. decrease, because fewer secondary ionizatienscaurring in the detector as detector voltage
decreases.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2513

A nuclear power plant startup is in progress imratdy following a reactor refueling outage. The

external nuclear instrumentation (NI) was calibdede 50 percent power just prior to the refueling

outage and has not been readjusted.

If actual reactor power level is increased to 5@@et and stabilized, NI power level will indicate
than actual reactor power level becausen compared to pre-outage 50 percent power

level operation,

A. higher; the total core fission rate has inceehs

B. lower; the total core fission rate has decreased

C. higher; the fission rate in the outer portiortte core has increased

D. lower; the fission rate in the outer portiontloé core has decreased

ANSWER: D.
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Which one of the following describes the reasorttierhigh sensitivity of a gas-filled radiation
detector operating in the Geiger-Mueller region?

A. Any radiation-induced ionization results in aga detector output pulse.

B. Geiger-Mueller detectors are longer than otigpes of radiation detectors, resulting in greater
detector surface area.

C. The detector output is inversely proportionatie applied voltage within the Geiger-Mueller
region.

D. High detector voltage allows differentiationween the various radiation types.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2713

During a refueling outage, the fuel assemblies werenfigured to reduce the radial power peaket th
center of the core while maintaining the same réttednal power. Excore power range detectors
were calibrated at 50 percent power just priohtodutage.

How will indicated reactor power compare to actealctor power when the nuclear power plant is
stabilized at 50 percent power following the outage

A. Indicated reactor power will be higher than atteactor power due to increased core neutron
leakage.

B. Indicated reactor power will be higher than atreactor power due to decreased core neutron
leakage.

C. Indicated reactor power will be lower than atteactor power due to decreased core neutron
leakage.

D. Indicated reactor power will be lower than atteactor power due to increased core neutron
leakage.

ANSWER: A.
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Which one of the following statements describesogperation of a gas-filled radiation detector
operating in the proportional region?

A. The number of ions collected from both primanga&econdary ionizations is independent of the
applied voltage.

B. Essentially all of the ions from primary ioniiats are collected; the number of ions collected
from secondary ionizations is independent of th@iag voltage.

C. The number of ions collected from both primang aecondary ionizations varies directly with the
applied voltage on a logarithmic scale.

D. Essentially all of the ions from primary ioniiats are collected; the number of ions collected
from secondary ionizations varies directly with #pplied voltage on a logarithmic scale.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P3413

A boron trifluoride (BFE) detector (proportional counter) is normally usednonitor only source
range core neutron level. How will the detectad anurce range count rate indication be affected if
normal detector high voltage is inadvertently aggblduring reactor operation in the power range?

A. The BR gas will become completely ionized and source eandication will stabilize at a
constant low value.

B. The Bk gas will become completely ionized and source eandication will stabilize at a
constant high value.

C. The detector electrodes will become exposed extremely high neutron flux and cause a false
high reading on the source range indication.

D. The detector electrodes will become exposedtexsremely high gamma flux and cause a false
high reading on the source range indication.

ANSWER: A.
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A beta particle and an alpha particle enter ande@nization in a gas-filled radiation detector
operating in the Geiger-Mueller region. Which afi¢he following accurately compares the
amplitude of the detector pulses caused by ea@hdipadiation?

A. The beta patrticle pulse will be larger in amyodié.

B. The alpha particle pulse will be larger in aryae.

C. The pulses will be the same for both types diaton.

D. Cannot be determined without particle kinetiergry information.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P4506 (B4507)

A nuclear power plant has been shut down for onetmo A portable gas-filled radiation detector is
needed to monitor shutdown reactor core neutroel fleem a location outside the reactor vessel.
The detector must be able to distinguish betweerzabions caused by gamma and neutron radiation.

Which region(s) of the gas-filled detector charesti& curve is/are acceptable for operation of the
detector?

A. Geiger-Mueller, lon Chamber, and Proportiongiioas are all acceptable.

B. Proportional region is acceptable, and lon Chamnégion also may be usable.
C. lon Chamber region is acceptable, and GeigeriBtuggion also may be usable.
D. Geiger-Mueller region is acceptable, and Prapoai region also may be usable.

ANSWER: B.
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Quench gases are added to gas-filled radiatiorciesethat operate in the region; the
guench gases prevent a single ionization event f@using in the detector gas volume.

A. ion chamber; multiple discharges
B. ion chamber; secondary ionizations
C. Geiger-Mueller; multiple discharges

D. Geiger-Mueller; secondary ionizations

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P4906 (B4907)

Which one of the following contains the pair of igttbn detector types that are the most sensitive t
low-energy beta and/or gamma radiation?

A. Geiger-Mueller and scintillation
B. Geiger-Mueller and ion chamber
C. lon chamber and scintillation

D. lon chamber and proportional

ANSWER: A.
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A beta patrticle and an alpha particle with equakkc energies cause ionization in a gas-filled
radiation detector. The detector is operatingh@ion chamber region of the gas ionization curve.
Which one of the following describes the amplitudéthe detector pulses caused by each type of
radiation?

A. The beta patrticle pulse will be larger in amyadié.
B. The alpha particle pulse will be larger in aryde.

C. The amplitudes of both pulses will be approxehaequal for all detector voltages in the ion
chamber region.

D. The amplitudes of both pulses will be approxmehaequal for all detector voltages in the ion
chamber region, as well as all detector voltageside the ion chamber region.

ANSWER: B.
TOPIC: 191002

KNOWLEDGE: K1.18 [2.6/2.8]
QID: P5306 (B5307)

Which one of the following types of radiation detes is generally not used for measuring a
high-intensity beta and gamma radiation field beeanf a relatively long detector recovery time, or
dead time, following each ionization event.

A. Geiger-Mueller

B. lon chamber

C. Proportional

D. Scintillation

ANSWER: A.
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A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source rapgé&on count rate indication. Assume that the
pulse height discrimination setpoint does not cleang

If the detector voltage is increased but maintaingdin the proportional region, count rate indioat
will increase because...

A. a single neutron- or gamma-induced ionizing ewet result in multiple pulses inside the
detector.

B. the ratio of the number of neutron-induced paitsegamma-induced pulses inside the detector will
increase.

C. the positive space charge effect will increasst @omote the collection of both gamma- and
neutron-induced pulses.

D. all detector pulses will increase in amplitudel @reviously uncounted gamma pulses will be
added to the total count rate.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6006 (B6007)

Which one of the following types of radiation ddt@s uses a gas volume for radiation detection and
will typically produce the weakest output signaif of the detectors are placed in the same gamma
radiation field?

A. Geiger-Mueller

B. lon chamber

C. Proportional counter

D. Scintillation

ANSWER: B.
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QID: P6206 (B6206)

Which one of the following types of radiation detes is typically the least accurate in determining
the dose rate to a human body from an unspecifiacte of radiation?

A. Geiger-Mueller
B. lon chamber
C. Proportional counter

D. Scintillation

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6405 (B6407)

A fission chamber neutron detector is located @omstant neutron radiation field and is initially
operating in the proportional region. If the vgkaapplied to the detector is changed such that the
detector operates in the ion chamber region, tteeafaneutron interactions in the detector will

; and the amplitude of each neutron-ieddgetector pulse will
A. increase; increase
B. decrease; decrease
C. remain the same; increase

D. remain the same; decrease

ANSWER: D.
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QID: P6505 (B6507)

Which one of the following describes the positipace charge effect associated with a gas-filled
radiation detector?

A. Multiple detector pulses result from a singlaigation event because positive ions form a cloud
around the negative electrode, which increasesldwatric field strength, thereby initiating
secondary ionizations.

B. Multiple detector pulses result from a singleization event because positive ions form a cloud
around the positive electrode, which increaselbetric field strength, thereby initiating
secondary ionizations.

C. The pulse amplitude resulting from an ionizagwent is reduced because positive ions form a
cloud around the negative electrode, which redtleeglectric field strength, thereby limiting
secondary ionizations.

D. The pulse amplitude resulting from an ionizatement is reduced because positive ions form a
cloud around the positive electrode, which redubeslectric field strength, thereby limiting
secondary ionizations.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6906 (B6906)

In which usable region(s) of the gas-filled deteadmization curve is the pulse height resultingnfir
the detection of a 1 MeV beta particle the sama @adleV alpha particle?

A. Geiger-Mueller only.

B. Geiger-Mueller and lonization Chamber.
C. Proportional only.

D. Proportional and lonization Chamber.

ANSWER: A.
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QID: P7206 (B7207)

Which one of the following personal radiation moniihg devices can be charged with DC voltage to
“zero” the device prior to use?

A. Film badge
B. Alarming dosimeter
C. Thermoluminescent dosimeter

D. Self-reading pocket dosimeter

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7505 (B7507)

A Geiger-Mueller detector with ‘gpancaké probe (often called a frisker) is being used toitoy
personnel leaving a radiologically controlled are@he probe is equipped with a mica window.

Two individuals have radioactive skin contaminatieone individual with only alpha emitters, and
the other with only beta emitters. Both typesawfiation are being emitted at the same rate. The
same percentage of each type of radiation entergrtibe’s detection chamber and causes ionization.

Which one of the following describes the detestapunt rate response to the alpha and beta
radiation?

A. The count rate will be higher for the alpha edidin.

B. The count rate will be higher for the beta rdia

C. The count rate will be the same for both typasdiation.

D. Cannot be determined without knowing the enéeggls of the radiation.

ANSWER: C.
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QID: P7506

Just prior to a plant outage, the power range andaestruments (using excore detectors) were
calibrated at 50 percent reactor power. Duringoi@ge, 40 fuel assemblies from the center of the
core were exchanged with 40 higher enriched fusgrablies from the outer portions of the core. No
other fuel assemblies were affected.

Immediately after the outage, when the reactotaBikized at 50 percent power, indicated reactor
power will be than actual reactor pdvesause neutron leakage from the core has

A. lower; decreased

B. lower; increased

C. higher; decreased

D. higher; increased

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7613 (B7613)

A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source raegé&on count rate indication. Assume the
pulse height discrimination value does not change.

If the detector voltage is decreased significaritlyt, maintained within the proportional region, the
detector count rate indication will ; #meldetector will become susceptible
to the positive space charge effect.

A. decrease; less

B. decrease; more

C. remain the same; less

D. remain the same: more

ANSWER: A.
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KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7662 (B7662)

A gas-filled radiation detector that operates m @eiger-Mueller region of the gas ionization cus/e
being used in a constant radiation field. If tie¢edtols operating voltage is increased by 50 volts
while remaining in the Geiger-Mueller region, thetettor’'s count rate indication will
and the ability of the detector to detect gammaatauh will

A. increase; improve
B. increase; remain the same
C. remain the same; improve

D. remain the same; remain the same

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7672 (B7672)

A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source raegé&on count rate indication. Assume the
pulse height discrimination value does not change.

If the detector voltage is increased significanblyt maintained within the proportional region, the
detector count rate indication will ; #meldetector will become susceptible
to the positive space charge effect.

A. increase; less

B. increase; more

C. remain the same; less

D. remain the same: more

ANSWER: B.
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KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7701 (B7701)

A fission chamber detector is initially operatimgthe proportional region to measure neutron fiux i

the source range. |If the voltage applied to thealer is changed such that the detector is opey ati

the ion chamber region, the detector will produce pulses; and will experience a
positive space charge effect.

A. larger; larger

B. larger; smaller

C. smaller; larger

D. smaller; smaller

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P216 (B214)

Which one of the following describes a characterist a self-reading pocket dosimeter (SRPD)?
A. The output of an SRPD is a dose rate in mR/hr.

B. SRPDs are primarily sensitive to beta radiation.

C. SRPD readings must be considered inaccurate thiegrare dropped.

D. SRPDs hold their charge indefinitely when remibfrem a radiation field.

ANSWER: C.
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KNOWLEDGE: K1.19 [3.1/3.3]
QID: P714 (B714)

Which one of the following types of radiation iftmajor contributor to the dose indication on a
self-reading pocket dosimeter (SRPD)?

A. Alpha
B. Beta
C. Gamma
D. Neutron

ANSWER: C.

TOPIC: 191002

KNOWLEDGE: K1.19 [3.1/3.3]

QID: P5706 (B5707)

Which one of the following describes a characterist a self-reading pocket dosimeter?
A. Provides dose rate indication in mR/hr.

B. More sensitive to gamma radiation than betaatazh.

C. Contains crystals that luminesce when expos&hiring radiation.

D. Can be stored as an accurate record of lifetadetion exposure.

ANSWER: B.
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KNOWLEDGE: K1.19 [3.1/3.3]
QID: P6806 (B6807)

A nuclear plant worker normally wears a thermoluesitent dosimeter (TLD) or similar device for
measuring radiation exposure. When a self-regolatget dosimeter (SRPD) is also required, where
will the SRPD be worn and why?

A. Below the waist near the TLD to measure radrafrom the same source(s).

B. Below the waist away from the TLD to measurdaatdn from different sources.

C. Above the waist near the TLD to measure radidtiom the same source(s).

D. Above the waist away from the TLD to measuraatoh from different sources.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P7633 (B7633)

A Geiger-Mueller detector with ‘gpancaké probe (often called a frisker) is being used toitow
workers leaving a radiologically controlled areadontamination. The probe is equipped with a
mica window. The background detector count raOispm.

As one individual’s shoe is scanned, the dete&ading increases to 200 cpm. When a sheet of
paper is placed between the probe and the shodetbetor reading decreases to 60 cpm. Which one
of the following is indicated by the decrease ia tietector reading?

A. The contamination contains beta particles.

B. The contamination contains alpha particles.

C. The contamination does not contain beta pasticle

D. The contamination does not contain alpha pasicl

ANSWER: B.
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KNOWLEDGE: K1.19 [3.1/3.3]
QID: P7653 (B7653)

A Geiger Mueller detector with ‘gpancaké probe (sometimes called a frisker) is being used t
monitor for skin contamination. During friskindne probe is more likely to detect contamination if
the probe is held than one-half incimfiiwe skin; and is moved than two
inches per second.

A. farther; faster

B. farther; slower

C. closer; faster

D. closer; slower

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P7691 (B7691)

A nuclear plant worker normally wears a thermoluesitent dosimeter (TLD) or similar device for
measuring whole body radiation exposure. Whenfaegding pocket dosimeter (SRPD) is also
required for whole body monitoring, where will tS®PD be worn and why?

A. Near the TLD to add exposure to the TLD measergm

B. Near the TLD to measure radiation affectingghme part of the body.

C. Away from the TLD to add exposure to the TLD sw@ament.

D. Away from the TLD to measure radiation affectangifferent part of the body.

ANSWER: B.
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QID: P1114

Which one of the following describes the ion cdilec that occurs in a proportional counter, such as
BFs detector?

A. A fraction of the ions created by primary iortibas are collected. No secondary ionizations take
place.

B. Virtually all of the ions created by primary iaations are collected. No secondary ionizations
take place.

C. Virtually all of the ions created by primary irations along with a fraction of the ions creabgd
secondary ionizations are collected.

D. Virtually all of the ions created by primary aselcondary ionizations are collected.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.20 [2.5/2.7]
QID: P1514 (B511)

A fission chamber neutron monitoring instrumemgerating in the proportional region. If a
complete loss of fission chamber gas pressure scthe instrument indication will fail...

A. upscale.

B. downscale.
C. asis.

D. to midscale.

ANSWER: B.
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KNOWLEDGE: K1.20 [2.5/2.7]
QID: P3714

During reactor power operation, a reactor coolamle is taken and analyzed. Which one of the
following lists three radionuclides that are aHlicative of a fuel cladding failure if detected in
elevated concentrations in the reactor coolant &fnp

A. Lithium-6, cobalt-60, and argon-41

B. lodine-131, cesium-138, and strontium-89

C. Nitrogen-16, xenon-135, and manganese-56

D. Hydrogen-2, hydrogen-3, and oxygen-18

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.20 [2.5/2.7]
QID: P6406

During power operation, a reactor coolant samplakien and analyzed. Which one of the following
lists three nuclides that are all indicative ofesgible fuel cladding failure if found to be at\aleed
concentrations in the reactor coolant sample?

A. Oxygen-18, iron-59, and zirconium-95

B. Cobalt-60, iodine-131, and xenon-135

C. Krypton-85, strontium-90, and cesium-136

D. Hydrogen-2, hydrogen-3, and nitrogen-16

ANSWER: C.
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QID: P17 (B1414)

The difference between the setpoint in an autontatitroller and the steady-state value of the
controlled parameter is called...

A. offset.

B. gain.

C. deadband.

D. feedback.

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.01 [3.1/3.2]
QID: P217 (B215)

The range of values around the setpoint of a medstariable where no action occurs in an automatic
flow controller is called...

A. deviation.
B. error.
C. deadband.
D. bias.

ANSWER: C.
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KNOWLEDGE: K1.01 [3.1/3.2]
QID: P715 (B1817)

An automatic flow controller is being used to pmsita valve in a cooling water system. The
controller develops a flow error signal and thesréases the magnitude of the signal to drive theeva
operator.

The factor by which the magnitude of the flow ersmnal is increased is referred to as...

A. bias.

B. gain.

C. feedback.

D. offset.

ANSWER: B.

TOPIC: 191003

KNOWLEDGE: K1.01

QID: P1115

A typical flow controller uses a/an noetbf control.
A. open-loop

B. on-off

C. closed-loop

D. external regulating

ANSWER: C.

-2- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191003
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QID: P1518 (B1616)

Which one of the following terms is used to desetifie delay between a process parameter change
and the sensing of that change by the processatient

A. Offset
B. Gain
C. Dead time

D. Time constant

ANSWER: C.

TOPIC: 191003
KNOWLEDGE: K1.01 [3.1/3.2]
QID: P1615 (B715)

An automatic flow controller is being used to pmsita valve in a cooling water system. A signal
that is proportional to valve position is receiNmdthe controller. This signal is referred to .as..

A. gain.
B. bias.
C. feedback.
D. error.
ANSWER: C.
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KNOWLEDGE: K1.01 [3.1/3.2]
QID: P3715 (B3715)

A flow controller has proportional, integral, andrivative control features. Which one of the
following lists the effect on the control featusesen the controller is switched from the automatic
mode to the manual mode?

A. Only the derivative feature will be lost.

B. Only the integral and derivative features wél lbst.

C. All proportional, integral, and derivative feega will be lost.

D. All control features will continue to influentlee controller output.

ANSWER: C.

TOPIC: 191003
KNOWLEDGE: K1.01 [3.1/3.2]
QID: P5607 (B5608)

Consider a direct-acting proportional flow conteolthat is maintaining flow rate at a value that is
offset from the controller setpoint. If the conleo's gain is increased, the controleoffset will
; and the controlleproportional band will
A. decrease; decrease
B. decrease; increase
C. increase; decrease

D. increase; increase

ANSWER: A.
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QID: P6107 (B6108)

Consider a direct-acting proportional flow conteolthat is maintaining flow rate at a value that is
offset from the controller setpoint. If the conlied's gain is decreased, the controfiesffset will
; and the controleproportional band will
A. decrease; decrease
B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: D.

TOPIC: 191003
KNOWLEDGE: K1.02 [2.6/2.7]
QID: P218 (B3115)

An emergency diesel generator (DG) is operatirth@snly power source connected to an emergency
bus. The governor of the DG is directly sensing DG and will directly adjust DG

flow to maintain a relatively consta@ equency.
A. speed; air

B. speed; fuel

C. load; air
D. load; fuel
ANSWER: B.
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QID: P417 (B417)

If the turbine shaft speed signal received by &gidurbine governor control system fails low chgyi
turbine startup, the turbine governor will causbitte speed to...

A. increase until the mismatch with demanded twelsipeed is nulled.
B. increase until an upper limit is reached ortthrbine trips on overspeed.
C. decrease until the mismatch with demanded targpeed is nulled.

D. decrease to a minimum speed setpoint.

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.02 [2.6/2.7]
QID: P1316

A diesel generator (DG) is the only power souraenected to an emergency bus. In this alignment,
the governor of the DG directly senses DG and adjusts DG fuel flow to maintain a
relatively constant DG

A. voltage; voltage

B. voltage; frequency

C. speed; voltage

D. speed; frequency

ANSWER: D.
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QID: P1815 (B1016)

If the turbine shaft speed signal received by &bjfgurbine governor control system fails highidgr
turbine startup, the turbine governor will causbitte speed to...

A. increase until an upper limit is reached ortiimbine trips on overspeed.

B. increase until the mismatch with the turbineeghdemand signal is nulled.
C. decrease until a lower limit is reached or toebsteam flow is isolated.

D. decrease until the mismatch with the turbineedpgiemand signal is nulled.

ANSWER: C.
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QID: P616

Refer to the drawing of a pneumatic control sysfsee figure below).

An increasing steam generator (SG) water leveladtirease the SG level control signal and
ultimately reduce the control air pressure appicethe feed control valve.

If the level control signal is manually increaskdy will the pneumatic control system affect SG
level?

A. Level will decrease because the valve positiavitrclose more, which causes the feed control
valve to close more.

B. Level will decrease because the valve positiavikropen more, which causes the feed control
valve to close more.

C. Level will increase because the valve positiaméirclose more, which causes the feed control
valve to open more.

D. Level will increase because the valve positioméropen more, which causes the feed control
valve to open more.

ANSWER: D.

P
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QID: P2117

Refer to the drawing of a pneumatic control sysfsee figure below).

An increasing steam generator (SG) water leveladtirease the SG level control signal and
ultimately reduce the control air pressure appieethe actuator of the feed control valve.

If the level control signal fails high, SG watevdd will because the control air pressur
to the valve positioner will

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

ANSWER: D.
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QID: P617 (B516)

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

If the temperature transmitter fails high (high perature output signal), the temperature controller
will position the temperature control valve more , causing the actual heat exchanger lube
oil outlet temperature to

A. open; decrease

B. open; increase

C. closed; decrease

D. closed; increase

ANSWER: A.
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QID: P1216

If a typical flow controller is in manual controhe output of the flow controller is determinedthg...

A. operator.

B. system feedback.
C. plant computer.

D. flow error signal.

ANSWER: A.
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KNOWLEDGE: K1.04 [2.8/3.0]
QID: P1315 (B917)

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

If the temperature transmitter fails low (low temgttere output signal), the temperature controllér w
position the temperature control valve in the direction, which causes the actual heat
exchanger lube oil outlet temperature to

A. close; increase

B. close; decrease

C. open;increase

D. open; decrease

ANSWER: A.
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KNOWLEDGE: K1.04 [2.8/3.0]
QID: P1715 (B1914)

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

Which one of the following describes the type ofittol used in the lube oil temperature control
system?

A. Open loop, because lube oil temperature feedisaoking provided to the controller from the lube
oil temperature transmitter.

B. Open loop, because lube oil temperature is beamgrolled by positioning a flow control valve in
a separate system.

C. Closed loop, because lube oil temperature fezdisébeing provided to the controller from the
lube oil temperature transmitter.

D. Closed loop, because lube oil temperature isgoeontrolled by positioning a flow control valve
in a separate system.

ANSWER: C.
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QID: P2016 (B2016)

Refer to the drawing of a lube oil temperature cargystem (see figure below). The temperature
control valve is currently 50 percent open.

If the cooling water inlet temperature decreadesteémperature controller will position the
temperature control valve more , causmoging water differential temperature through
the heat exchanger to

A. closed; increase

B. closed; decrease

C. open;increase

D. open; decrease

ANSWER: A.
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QID: P3015 (B3016)

Refer to the drawing of a pressure alarm circ@ie(8gure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at &syptessure of 100 psig. The bistable has a 5 psig
deadband, or neutral zone.

If current system pressure is 90 psig, which ongmeffollowing describes the alarm circuit response
as system pressure slowly increases to 110 psig?

A. The alarm is currently actuated and will turh aif 95 psig.

B. The alarm will actuate at 100 psig and will hah off.

C. The alarm is currently actuated and will turhaif105 psig.
D. The alarm will actuate at 100 psig and will taffiat 105 psig.

ANSWER: C.

PRESSURE SIGNAL———3» " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3215 (B3216)

Refer to the drawing of a pressure alarm circ@ie(8gure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at &syptessure of 100 psig. The bistable has a 5 psig
deadband, or neutral zone.

If system pressure is currently 90 psig, which ohiie following describes the alarm circuit respen
as system pressure slowly increases to 110 psig?

A. The alarm is currently actuated and will turh aif 95 psig.

B. The alarm will actuate at 100 psig and will hah off.

C. The alarm is currently actuated and will turhaif105 psig.
D. The alarm will actuate at 100 psig and will taffiat 105 psig.

ANSWER: B.

PRESSURE SIGNA L " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3516

Refer to the drawing of a pressure alarm circ@ie(8gure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at &syptessure of 100 psig. The bistable has a 5 psig
deadband, or neutral zone.

If system pressure is currently 110 psig, which ohthe following describes the alarm circuit
response as system pressure slowly decrease$8gi0

A. The alarm will actuate at 100 psig and will tutn off.

B. The alarm will actuate at 100 psig and will tefiiat 95 psig.
C. The alarm is currently actuated and will nonhtaff.

D. The alarm is currently actuated and will turhaif95 psig.

ANSWER: A.

PRESSURE SIGNAL———»| " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P3816 (B3817)

Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tam® actuate a warning light when the controlled
temperature reaches a low setpoint. The warngig éxtinguishes immediately after the
temperature increases above the low setpoint.

Which one of the following bistable symbols indesithe characteristics of the bistable?

A 1

B. 2.

C. 3.

D. 4.

ANSWER: A.

-
N
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P4508 (B4509)

Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tam® actuate a warning light when the controlled
temperature reaches a high setpoint. The bistabis off to extinguish the warning light when the
temperature decreases to 5°F below the high setpoin

Which one of the following bistable symbols indesithe characteristics of the bistable?

A 1

B. 2.

C. 3.

D. 4.

ANSWER: D.
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P4607 (B4609)

Refer to the drawing of a temperature alarm cir@gge figure below). The orientation of the bigtab
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at adesiyre of 130°F. The bistable has a 5°F deadband,
or neutral zone.

If the current temperature is 150°F, which oneheffollowing describes the alarm circuit resporse a
temperature slowly decreases to 110°F?

A. The alarm is currently actuated and will nontoif.
B. The alarm will actuate at 130°F and will notrtwff.
C. The alarm is currently actuated and will turhaiaf125°F.
D. The alarm will actuate at 130°F and will turri af 125°F.

ANSWER: B.

TEMPERATURE SIGNAL = " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5107 (B5109)

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

The temperature controller is a direct-acting prapoal controller with a gain of 1.0. Which onk o
the following describes the effect of changing glaen to 2.0?

A. Half the temperature deviation from setpointlwioduce a given controller output.

B. Twice the temperature deviation from setpoirit prioduce a given controller output.

C. The temperature control valve will move halfasfor a given change in controller output.
D. The temperature control valve will move twicefasfor a given change in controller output.

ANSWER: A.

TEMPERATURE LUBE
TRANSMITTER OIL

TEMPERATURE]|
CONTROLLER

T
|
|
|
|
|
|

COOLING HEAT EXCHANGER
WATER ¥ ><
TEMPERATURE COOLING
CONTROL VALVE WATER
LUBE PUMP
ol
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5308 (B5309)

A direct-acting proportional controller is beingedsto control the temperature of lube oil exiting a
heat exchanger. The controleproportional band is 70°F to 120°F.

Which one of the following will be the controllergtput percentage when the measured lube oll
temperature is 83°F?

A. 13 percent
B. 26 percent
C. 37 percent

D. 74 percent

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5508 (B5509)

A reverse-acting proportional controller is beirggd to control the temperature of lube oil exitng
heat exchanger. The controleproportional band is 70°F to 120°F.

Which one of the following will be the controllergtput percentage when the measured lube oll
temperature is 83°F?

A. 13 percent
B. 26 percent
C. 74 percent
D. 87 percent

ANSWER: C.

_22- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5608 (B5609)

The temperature of the water in a storage tankoisitored by a bistable alarm circuit. If water
temperature decreases to 50°F, a bistable turts actuate an alarm indicator. As soon as therwate
temperature exceeds 50°F, the bistable turns affetar the alarm.

Which one of the following bistable symbols indesithe characteristics of the bistable used in the
alarm circuit?

A 1
B. 2.
C. 3.
D. 4.

ANSWER: A.

-
N
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5708 (B5709)

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

The temperature controller is a direct-acting prapoal controller with a gain of 1.0. Which onk o
the following describes the effect of changing glaen to 2.0?

A. Increases the range of lube oil temperaturesspitwuces a proportional controller response.

B. Increases the change in valve position resuftioign a given change in lube oil temperature.

C. Increases the difference between the contredigroint and the lube oil temperature at steadg-sta
conditions.

D. Increases the lube oil temperature deviatiomfs@tpoint required to produce a given controller
output.

ANSWER: B.

TEMPERATURE LUBE

TRANSMITTER ~ |OIL
TEMPERATURE[ _
CONTROLLER

COOLING <_‘;<]7 HEAT EXCHANGER
WATER
TEMPERATURE COOLING
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P5908 (B5908)

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

The temperature controller is a direct-acting prapoal controller. Which one of the following
describes the effect of changing the contrtdlgain from 1.0 to 2.0?

A. Half the change in measured temperature wiltlpce the same change in controller input.
B. Twice the change in measured temperature wollpce the same change in controller input.
C. The temperature control valve will move halfasfor the same change in controller input.
D. The temperature control valve will move twicefasfor the same change in controller input.

ANSWER: D.

TEMPERATURE LUBE

TRANSMITTER ~ |OIL
TEMPERATURE[ _
CONTROLLER

D
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WATER
TEMPERATURE COOLING
CONTROL VALVE WATER
LUBE PUMP
oiL

-25- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P6408 (B6409)

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

The temperature controller is a direct-acting prapoal-integral controller with a gain of 1.0. A
step increase in lube oil temperature results imiial controller demand for the temperature coht
valve (TCV) to open an additional 10 percent. Afte lube oil temperature stabilizes, the finaVTC
position is 60 percent open.

If the controller’s gain was 2.0 rather than 1@ initial controller demand for the above tempamat

transient would be for the TCV to open an additiona percent; and the final TCV position
would be percent open.
A. 5; 60

B. 5; less than 60
C. 20; 60
D. 20; more than 60

ANSWER: C.

TEMPERATURE LUBE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P6607 (B6609)

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

The temperature controller is a direct-acting prapoal-integral controller with a gain of 1.0. Al
system temperatures are initially stable.

An increase in lube oil temperature causes theralbert to open the temperature control valve (TCV)
farther. What would be the effect on the TCV resmif the controller gain was 2.0 rather than 1.0?

A. The final TCV position would be half as far frats initial position.
B. The final TCV position would be twice as farrmats initial position.

C. The final TCV position would be the same, bt TICV initially would travel a greater distance in
response to the lube oil temperature change.

D. The final TCV position would be the same, b TICV initially would travel a shorter distance in
response to the lube oil temperature change.

ANSWER: C.
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P6707 (B6709)

Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tam® actuate a warning light when the controlled
temperature reaches a low setpoint. The bistabhs off to extinguish the warning light when the
temperature increases to 5°F above the low setpoint

Which one of the following bistable symbols indesithe characteristics of the bistable?

A 1

B. 2.

C. 3.

D. 4.

ANSWER: B.
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P6908 (B6909)

A direct-acting proportional controller is beingedsto control the temperature of lube oil exiting a
heat exchanger. The controleproportional band is 80°F to 130°F.

Which one of the following will be the controlleroutput percentage when the measured lube oll
temperature is 92°F?

A. 12 percent
B. 24 percent
C. 38 percent
D. 76 percent

ANSWER: B.
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P7622 (B7623)

Refer to the drawing of a temperature alarm cir@gge figure below). The orientation of the bigtab
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at adesiyre of 130°F. The bistable has a 5°F deadband,
or neutral zone.

If the current temperature is 150°F, which oneheffollowing describes the alarm circuit resporse a
temperature slowly decreases to 110°F?

A. The alarm is currently actuated and will nontoif.
B. The alarm will actuate at 130°F and will notrtwff.
C. The alarm is currently actuated and will turhaif125°F.
D. The alarm will actuate at 130°F and will turri af 125°F.

ANSWER: C.

TEMPERATURE SIGNAL =——3p " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P7692 (B7693)

Refer to the drawing of a pressure alarm circ@ie(8gure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaf is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at &syptessure of 100 psig. The bistable has a 5 psig
deadband, or neutral zone.

If system pressure increases to 105 psig, and gubedy decreases to ; the status of the
alarm will be

A. 100 psig; off
B. 98 psig; off
C. 94 psig; on
D. 92 psig; off

ANSWER: D.

PRESSURE SIGNA Ly " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.04 [2.8/3.0]
QID: P7702 (B7703)

Refer to the drawing of a pressure alarm circ@ie(8gure below). The orientation of the bistable
symbol indicates the characteristics of the bigta# is normal for a control circuit diagram.

The bistable will turn on at a system pressure0®f dsig. The bistable has a 5 psig deadband, or
neutral zone.

If system pressure is currently 98 psig, which ohthe following describes the status of the alarm?
A. The alarm is not actuated.

B. The alarm is actuated and will turn off at 9fgps

C. The alarm is actuated and will turn off at 18&gp

D. Additional information is needed to determine #tatus of the alarm.

ANSWER: D.

PRESSURE SIGNAL=————3p " —A

ALARM

BISTABLE
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P18

The output pressure of a pneumatic controllerpgcslly insufficient to drive a valve actuator
accurately. To overcome this problem, a pneuntatntrol system will normally employ a...

A. valve actuating lead/lag unit.
B. pressure regulator.

C. valve positioner.

D. pressure modulator.

ANSWER: C.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P318 (B317)

Refer to the drawing of a pneumatic control sysfsee figure below).

The purpose of the valve positioner is to convert..

A. a small control air pressure into a proportibn&drger air pressure to adjust valve position.
B. alarge control air pressure into a proportignsainaller air pressure to adjust valve position.
C. pneumatic force into mechanical force to adyadte position.

D. mechanical force into pneumatic force to adyadte position.

ANSWER: A.

1P
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FROM 4 PROTECTION
SiG
LEVEL -
CONTROL

LOGIC
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AR o
SUPPLY FROM sroam
FEED GENERATOR
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CONTROL AIR wsessssuunsrs
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PNEUMATIC CONTROL SYSTEM - PWR
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1116 (B2816)

Which one of the following describes a characterist pneumatic valve positioners?
A. They provide auto and manual demand signalsbeevcontrollers and valve actuators.

B. They supply air pressure to valve actuatorggponse to a control signal to regulate valve
position.

C. They can either receive or supply air to/frortveaontrollers, depending on the direction of ealv
travel.

D. They act independently of the valve controliemrder to prevent pressure transients on thesvalv
actuator diaphragm.

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1117 (B1116)

An air-operated isolation valve requires 4,800 misiforce from its diaphragm actuator and 4 inches
of stem travel for proper operation. The valveifpmser can supply up to 80 psig of air pressure to
the actuator.

What is the minimum surface area of the actuatapliiagm required for proper valve operation?

A. 15 square inches

B. 60 square inches

C. 120 square inches

D. 240 square inches

ANSWER: B.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1217 (B1416)

What is the purpose of a valve positioner in adgppneumatic valve control system?
A. Convert the valve controller pneumatic outpgnsil into a mechanical force to position the valve.
B. Convert the valve controller pneumatic outpghai into an electrical output to position the \alv

C. Compare valve controller pneumatic output sigoaetpoint error, and adjust valve actuator air
supply pressure to position the valve.

D. Compare valve controller pneumatic output sigoalalve position, and adjust valve actuator air
supply pressure to position the valve.

ANSWER: D.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1516 (B1517)

An air-operated isolation valve requires 3,200 pisiforce from its diaphragm actuator and 4 inches
of stem travel for proper operation. The areahefdctuator diaphragm is 80 square inches.

What is the approximate air pressure required fopgr valve operation?
A. 10 psig
B. 25 psig
C. 40 psig
D. 55 psig

ANSWER: C.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1618 (B1617)

An air-operated isolation valve requires 3,600 misuforce from its diaphragm actuator and 4 inches
of stem travel for proper operation. The valveifp@ser can supply up to 120 psig of air pressore t
the actuator.

What is the minimum surface area of the actuataplitiagm required for proper valve operation?

A. 30 square inches

B. 60 square inches

C. 90 square inches

D. 120 square inches

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P1716

An air-operated isolation valve requires 2,400 msdforce applied to the top of the actuator
diaphragm to open. The actuator diaphragm hagacsuarea of 60 square inches and the valve stem
travels 2 inches from fully open to fully closed.

If control air pressure to the valve actuator begmincrease from 0 psig, which one of the follogvi
is the approximate air pressure required to opervéive?

A. 10 psig
B. 20 psig
C. 30 psig
D. 40 psig

ANSWER: D.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2116 (B2117)

An air-operated isolation valve requires 3,200 misuforce from its diaphragm actuator and 4 inches
of stem travel for proper operation. The areahefdctuator diaphragm is 160 square inches.

What is the approximate air pressure required fopgr valve operation?
A. 20 psig
B. 40 psig
C. 60 psig
D. 80 psig

ANSWER: A.

TOPIC: 191003

KNOWLEDGE: K1.05 [2.5/2.8]

QID: P2216 (B3317)

An air-operated isolation valve requires 2,800 miiforce (Ibf) from its diaphragm actuator and 4
inches of stem travel for proper operation. Thee/@ositioner can supply up to 117 psig of air
pressure to the actuator.

What is the minimum surface area of the actuatapliiagm required for proper valve operation?
A. 24 square inches

B. 48 square inches

C. 94 square inches

D. 138 square inches

ANSWER: A.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2416 (B2917)

Which one of the following describes the operatiba typical pneumatic valve positioner?

A. Compares the valve controller demand signal witual valve position and sends an error signal
to the valve controller for adjustment of the deohaignal.

B. Compares the valve controller automatic and rahsetpoints and sends an error signal to the
valve controller to ensure the manual demand signahcking the automatic demand signal.

C. Receives a valve position error signal fromuhkre controller and positions the valve as
necessary to null the valve position error signal.

D. Receives a demand signal from the valve comrtralhd supplies the appropriate air pressure to the
valve actuator to move the valve to the demandsdipo.

ANSWER: D.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2417 (B2416)

An air-operated isolation valve requires 3,600 miforce applied to the top of the actuator
diaphragm to open. The actuator diaphragm haaraeter of 9 inches and the valve stem travels 3
inches from fully open to fully closed.

If control air pressure to the valve actuator begmincrease from 0 psig, which one of the follogvi
is the approximate air pressure at which the vallebegin to open?

A. 14 psig
B. 57 psig
C. 81 psig
D. 127 psig

ANSWER: B.
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TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2517 (B2516)

An air-operated isolation valve requires 2,400 miforce applied to the top of the actuator
diaphragm to open. The actuator diaphragm haaraeter of 12 inches.

If control air pressure to the valve actuator bedgmincrease from 0 psig, which one of the follogvi
is the approximate air pressure at which the vaiVebegin to open?

A. 21 psig
B. 34 psig
C. 43 psig
D. 64 psig

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2617 (B2216)

Which one of the following describes a characterist pneumatic valve positioners?

A. They can provide automatic and manual demanubtsgo pneumatic controllers and valve
actuators.

B. They can increase or decrease air pressurdwte aatuators to obtain the proper valve response.

C. They can either supply or receive air to/froneyomatic controllers, depending on the direction of

valve travel.

D. They can increase air pressure to valve actsiaoove existing main air header pressure.

ANSWER: B.
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KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2716 (B2716)

An air-operated isolation valve requires 3,600 msiforce applied to the top of the actuator
diaphragm to open. The actuator diaphragm haaraeter of 8 inches.

If control air pressure to the valve actuator bedgmincrease from 0 psig, which one of the follogvi
is the approximate air pressure at which the vaiVebegin to open?

A. 32 psig
B. 45 psig
C. 56 psig
D. 72 psig

ANSWER: D.

TOPIC: 191003
KNOWLEDGE: K1.05 [2.5/2.8]
QID: P2917 (B2915)

An air-operated isolation valve requires 2,400 miforce applied to the top of the actuator
diaphragm to open against spring pressure. Thmtaectdiaphragm has a diameter of 12 inches.

If control air pressure to the valve actuator begmdecrease from 100 psig, which one of the
following is the approximate air pressure at whioé valve will begin to close?

A. 5 psig

B. 17 psig
C. 21 psig
D. 66 psig

ANSWER: C.
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TOPIC: 191003
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P419 (B1316)

Refer to the drawing of a flyball-weight mechanispeed governor (see figure below).

In a flyball-weight mechanical speed governor,ghepose of the spring on the flyball mechanism is
to centrifugal force by driving the tyls

A. counteract; outward
B. aid; inward
C. counteract; inward
D. aid; outward

ANSWER: C.

? FUéL ON
FULCRUM FUE;- OFF
& - g

FUEL PIPE
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KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1818 (B1815)

A diesel generator is supplying an isolated eleatius with the governor operating in the
isochronous mode. If a large electrical load @tetd on the bus, generator frequency will...

A. initially decrease, then increase and stabliew the initial value.
B. initially decrease, then increase and stabdizie initial value.
C. initially decrease, then increase and stabdlzeve the initial value.

D. remain constant during and after the load start.

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P2018 (B2015)

A diesel generator is supplying an isolated eleatius with the governor operating in the
isochronous mode. If a large electrical bus logast generator frequency will...

A. initially increase, then decrease and stabliew the initial value.
B. initially increase, then decrease and stabdizine initial value.

C. initially increase, then decrease and stabdlzeve the initial value.
D. remain constant during and after the load trip.

ANSWER: B.
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A diesel generator (DG) is supplying an isolatext®lcal bus with the DG governor operating in the
speed droop mode. Assuming the DG does not trglarge electrical bus load trips, bus frequency
will initially...

A. increase, then decrease and stabilize belowniti& value.

B. increase, then decrease and stabilize aboveitta value.

C. decrease, then increase and stabilize belowitied value.

D. decrease, then increase and stabilize abovaitlad value.

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.07 [2.3/2.6]
QID: P1019

Which one of the following refers to the transfécontroller modes from Automatic to Manual or
Manual to Automatic without causing a system pétion?

A. A direct transfer

B. A deadband transfer

C. A bumpless transfer

D. An analog-to-digital transfer

ANSWER: C.
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Refer to the drawing of a water storage tank witlvatomatic level control system (see figure below)

Given:

» The drain valve fails open on loss of controlletput signal.
» The level sensor output signal changes directli véibk water level.

For proper automatic control of tank water levieé tontroller must be ; and the control
loop must be

A. direct-acting; open

B. direct-acting; closed
C. reverse-acting; open
D. reverse-acting; closed

ANSWER: D.
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Refer to the drawing of a water storage tank witlvatomatic level control system (see figure below)

Given:

* The drain valve fails closed on loss of controtiatput signal.
» The level sensor output signal changes directli véibk water level.

For proper automatic control of tank water levieé tontroller must be ; and the control
loop must be

A. direct-acting; open

B. direct-acting; closed
C. reverse-acting; open
D. reverse-acting; closed

ANSWER: B.
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The water level in a water storage tank is beingrotled by an automatic bistable level controll€f.
water level increases to 70 percent, the contrbiEable turns on to open a tank drain valve. kVhe
water level decreases to 60 percent, the controiétable turns off to close the drain valve.

Which one of the following bistable symbols indesithe characteristics of the bistable used in the
level controller?

A 1
B. 2.
C. 3.
D. 4.

ANSWER: D.

-
)
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Refer to the valve controller logic diagram (segife below).

Which one of the following combinations of inputdlwesult in the valve receiving an OPEN signal?

INPUTS
1. 2. 3. 4.

A. On Off Off On

B. Off On On Off

C. On Off On Off

D. Off On Off On
ANSWER: B.

CLOSE OPEN
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The water level in a water storage tank is beingrotled by an automatic bistable level controll€f.
water level increases to 70 percent, the contrbiable turns off to open a tank drain valve. éaWh
water level decreases to 60 percent, the controiétable turns on to close the drain valve.

Which one of the following bistable symbols indesithe characteristics of the bistable used in the
level controller?

A 1
B. 2.
C. 3.
D. 4.

ANSWER: B.
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Refer to the valve controller logic diagram (segife below).

Which one of the following combinations of inputglwesult in the valve receiving a CLOSE signal?

INPUTS

1. 2. 3. 4.

A. On On Off Off

B. Off Off On Off

C. On Off Off On

D. On On On Off

ANSWER: B.

2/3

CLOSE
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KNOWLEDGE: K1.08 [2.1/2.6]
QID: P319 (B316)

Which one of the following describes the resporfse direct-acting proportional-integral controller,
operating in automatic mode, to an increase irctimerolled parameter above the controller setpoint?

A. The controller will develop an output signal tlcantinues to increase until the controlled
parameter equals the controller setpoint, at whiak the output signal stops increasing.

B. The controller will develop an output signalttiall remain directly proportional to the differea
between the controlled parameter and the contrsdigyoint.

C. The controller will develop an output signalttbantinues to increase until the controlled
parameter equals the controller setpoint, at whinok the output signal becomes zero.

D. The controller will develop an output signalitkall remain directly proportional to the rate of
change of the controlled parameter.

ANSWER: A.
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QID: P5409 (B5408)

Refer to the valve controller logic diagram (segife below).

Which one of the following combinations of inputdlwesult in the valve receiving an OPEN signal?

INPUTS
1. 2. 3. 4.

A. On Off On On

B. Off On  Off Off

C. On Off Off On

D. Off On On Off
ANSWER: B.

1.2 3 4 UORGATE
l l T_J anp cate
X not cate
L 4
CLOSE OPEN
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Refer to the logic diagram for a valve controlised figure below).

Which one of the following combinations of inputglwesult in the valve receiving a CLOSE signal?

INPUTS
1 2 3 4

A. On On On On
B. Off On On On
C. On Off Off Off
D. Off On On Off
ANSWER: B.

| X not eate
YYY
213
\/ l
OPEN CLOSE
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Refer to the drawing of a lube oil temperature cargystem (see figure below).

A direct-acting proportional temperature controlfebeing used to control the heat exchanger lilbe o
outlet temperature. When the lube oil outlet terappge matches the controller setpoint of 90°F, the
controller output signal is 50 percent.

Current lube oil outlet temperature is stable &@°EOwith the controller output signal at 70 percent
What is the temperature proportional band for tiistroller?

A. 90°F to 140°F

B. 90°F to 115°F

C. 65°F to 140°F

D. 65°F to 115°F

ANSWER: D.

TEMPERATURE LUBE

TRANSMITTER olL
TEMPERATURE[_ _
CONTROLLER

COOLING HEAT EXCHANGER
WATER ¢ ><
TEMPERATURE COOLING
CONTROL VALVE WATER
\ LUBE PUMP
ol
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The level in a condensate collection tank is beimgtrolled by an automatic level controller using
proportional-only control. Initially the tank leMis stable, but then the flow into the tank inces
and stabilizes at a higher flow rate.

As tank level increases, the controller positiodsaan valve more open than necessary to staliiize
level. As tank level decreases, the controlleitwrss the drain valve more closed than necessary t
stabilize the level. This cycle is repeated cardimsly, never reaching a stable tank level or drain
valve position.

The excessive valve positioning described abovéddmel caused by the controfleigain being too
; or by the controllemproportional band being too

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

ANSWER: D.
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A proportional controller is being used to conttad water level in atank. When the tank wateelev
matches the controller setpoint of 50 percentctirdroller output signal is 50 percent.

Tank water level begins to rise and the contraitabilizes the water level at 60 percent, at whitie
the controller output signal is 90 percent.

What is the offset for this controller at the 60qamt tank water level?
A. 10 percent
B. 30 percent
C. 40 percent
D. 67 percent

ANSWER: A.
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Refer to the logic diagram for a valve controlised figure below).
Which one of the following combinations of inputdlwesult in the valve receiving an OPEN signal?
INPUTS

1 2 3 4

A. Off On Off Off
B. Off On On Off
C. On Ooff Off On
D. On Off On On
ANSWER: B.
1.2 3 4 UORGATE
l l | T ] ano cate
X not eatE
|
YvY
2/3
4 l
OPEN CLOSE
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The water level in a tank is being controlled byaatomatic level controller using proportional-only
control as shown in the figure below. Initiallyetbank level is stable at 50 percent, but therfltve
into the tank increases and stabilizes at a hifiberrate.

As tank level increases, the controller positidresdrain valve more open than necessary to stabiliz
the level. As tank level decreases, the contrplbsitions the drain valve more closed than necgssa
to stabilize the level. This cycle is repeatedticously, never reaching a stable tank level arrdr
valve position.

The excessive valve cycling described above caedigced if the controller’s gain is

or if the controller’s proportional band is
A. increased; widened

B. increased; narrowed

C. decreased; widened

D. decreased; narrowed

ANSWER: C.

=== 77" CONTROLLER
1

| | LEWEL
0 % SENSOR

(—

DRAIN
VALVE

-58- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191003
KNOWLEDGE: K1.08 [2.1/2.6]
QID: P7623 (B7622)

A proportional controller is being used to conttad water level in a tank. When the tank wateelev
matches the controller setpoint of 20 feet, thetrodler output is 50 percent.

Tank water level is currently stable at 25 feehwite controller output at 75 percent.
What is the tank water level proportional bandtfes controller?

A. 10 to 30 feet

B. 10 to 40 feet

C. 20 to 30 feet

D. 20 to 40 feet

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.08 [2.1/2.6]
QID: P7663 (B7663)

A proportional controller is being used to contiwd water level in a tank. Initially, the contegil
input and output signals are both stable at 50gueraf their full range. If the controller inpugeal
increases to 60 percent, the controller outputadigill increase to 90 percent.

What is the gain for this controller?

A. 0.25

B. 0.5

C. 2.0

D. 4.0

ANSWER: D.
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Which one of the following is a characteristic thaplies to a proportional-only controller, but twt
a proportional-integral controller?

A. Gain

B. Offset

C. Rate component
D. Bistable component

ANSWER: B.
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Refer to the logic diagram for a valve controlised figure below).

Which one of the following combinations of flow eatF), level (L), pressure (P), and temperature (T)
inputs will result in the valve receiving a CLOSBraal? (The options below indicate whether the
parameters are higher or lower than the assodmstéable setpoints.)

INPUTS

F L P T

A. Higher Higher Lower Higher
B. Lower Lower Higher Lower
C. Higher Lower Lower Higher

D. Lower Higher Higher Lower

ANSWER: A.

[H
H -
[H
- -

U OR GATE
[ _Janpeate

X not eate

i Cgume

y P - PRESSURE
2/3 T- TEMPERATURE
\ 4 l

OPEN CLOSE
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The water level in a tank is being controlled byaatomatic level controller and is initially at the
controller setpoint. A drain valve is then opengaljsing tank level to decrease. The decreasing
level causes the controller to begin to open a myakeater supply valve. After a few minutes, a new
steady-state tank level below the original levedstablished, with the supply rate equal to thendra
rate.

The controller in this system uses obntr

A. proportional, integral, and derivative

B. proportional and integral only

C. proportional only

D. bistable

ANSWER: C.

TOPIC: 191003
KNOWLEDGE: K1.09 [2.4/2.5]
QID: P917 (B1015)

A proportional-derivative controller senses an @ase in the controlled parameter above the
controller setpoint. The derivative function caufige controller output signal to...

A. increase until the controlled parameter equatscontroller setpoint, at which time the output
signal becomes constant.

B. remain directly proportional to the differencetlween the controlled parameter and the controller
setpoint.

C. increase until the controlled parameter equedscontroller setpoint, at which time the output
signal becomes zero.

D. change at a rate that is directly proportionahe rate of change of the controlled parameter.

ANSWER: D.
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In a proportional controller, the term "offset” ees to the difference between the...
A. control point and setpoint.

B. control point and proportional band.

C. deadband and setpoint.

D. deadband and proportional band.

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.09 [2.4/2.5]
QID: P1016 (B1915)

The level in a tank is controlled by an automatinteol system. Level is initially at its setpointA
drain valve is then opened, causing tank levekwirbto decrease. The decreasing level causes the
controller to begin to open a makeup supply valvdter a few minutes, with the drain valve still
open, level is again constant at the setpoint.

The controller in this system uses primarily control.

A. integral

B. on-off

C. derivative

D. proportional

ANSWER: A.
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The level in a tank is controlled by an automadicel controller. Level is initially at 50 percemhen

the tank develops a leak. When level decreasés percent the level controller opens a makeup
supply valve. After a few minutes, level is 55qmartt and the makeup valve closes. With the leak
still in progress, level continuously oscillatesviaeen 45 percent and 55 percent as the makeup valve
opens and closes.

The controller in this system uses primarily control.
A. bistable

B. proportional

C. integral

D. derivative

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.09 [2.4/2.5]
QID: P1417 (B2215)

Which one of the following controller types is dgsed to control the measured parameter at the
controller setpoint?

A. Integral

B. Proportional
C. On-Off

D. Derivative

ANSWER: A.
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The level in a drain collection tank is being colted by an automatic level controller and is aiiy
stable at the controller setpoint. Flow rate itf® tank increases, causing tank level to increase.
The increasing level causes the controller to tlerapen a tank drain valve. After a few minuges,
new stable tank level above the original levelsgblished, with the drain flow rate equal to the
supply flow rate.

The controller in this system uses obntr

A. on-off

B. proportional

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.09 [2.4/2.5]
QID: P2419 (B2415)

The level in a drain collection tank is being cotied by an automatic level controller and level is
initially at the controller setpoint. Flow ratdanthe tank causes tank level to increase. The
increasing level causes the controller to fullympeank drain valve. When level decreases below
the setpoint, the controller closes the drain valvieank level continues to be controlled in this
manner within a narrow band above and below theogwt

The controller in this system uses obntr

A. on-off

B. proportional

C. proportional plus integral

D. proportional plus integral plus derivative

ANSWER: A.
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The temperature of the water in a small outsideag®tank is controlled by a set of heaters subeterg
in the tank. The heaters energize at a water teatyre of 40°F and deenergize at 48°F. When
energized, the heaters produce a constant theut@lto

Which one of the following types of control devidesised in the heater control circuit to produce
these characteristics?

A. Bistable
B. Proportional
C. Proportional plus integral

D. Proportional plus derivative

ANSWER: A.

TOPIC: 191003
KNOWLEDGE: K1.09 [2.4/2.5]
QID: P2819 (B2815)

The level in a water collection tank is being coliéd by an automatic level controller that posis@a
tank drain valve. Tank level is initially stabletlhe controller setpoint. Then, flow rate inte tank
increases, slowly at first, and then faster unstable flow rate is attained.

When tank level increases, the controller begingpien the tank drain valve farther. The level
controller output signal increases both as the tewdl increases and as the rate of the tank level
change quickens. After a few minutes, a new stablke level above the original level is established
with the drain flow rate equal to the supply floate.

The controller in this system uses obntr

A. proportional only

B. proportional plus integral

C. proportional plus derivative

D. proportional plus integral plus derivative

ANSWER: C.
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The level in a drain collection tank is being colied by an automatic level controller, and isiaily
stable at the controller setpoint. Flow rate ith® tank increases, slowly at first, and then fastdil

a stable higher flow rate is attained.

As tank level begins to increase, the level coldralowly opens a tank drain valve. The level
controller output signal increases both as the tewdl increases and as the rate of tank levelgdan
quickens. After a few minutes, tank level retuimsand remains at, the original level with theidra
flow rate equal to the supply flow rate.

The controller in this system uses obntr

A. proportional only

B. proportional plus derivative only

C. proportional plus integral only

D. proportional plus integral plus derivative

ANSWER: D.
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Refer to the drawing of a water storage tank wigval control system (see figure below). The tank
water level is being automatically controlled atgg@cent by a proportional-integral (P1) controller
that positions the drain valve. Tank water legadurrently stable with 500 gpm entering the tami a
the drain valve is 50 percent open.

Tank inlet flow rate suddenly increases to 700 g remains constant. When tank water level
stabilizes, level will be ; and the draatve position will be

A. higher than 50 percent; more open
B. higher than 50 percent; the same
C. 50 percent; more open

D. 50 percent; the same

ANSWER: C.
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Refer to the drawing of a water storage tank wigval control system (see figure below). The tank
water level is being automatically controlled atgg@cent by a proportional-integral (P1) controller
that positions the drain valve. Tank water legadurrently stable with 500 gpm entering the tami a
the drain valve is 50 percent open.

The tank suddenly develops a constant 200 gpm \eaile the input flow rate remains constant at 500
gpm. When tank water level stabilizes, level wél ; and the drain valve position will be
A. 50 percent; more open

B. 50 percent; more closed

C. lower than 50 percent; more open

D. lower than 50 percent; more closed

ANSWER: B.
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Refer to the drawing of a water storage tank willval control system (see figure below).

The tank water level is being automatically conémby a proportional-only controller with a setpoi

of 50 percent. Tank water level is currently stadl 50 percent with 500 gpm entering the tank and
the drain valve is 50 percent open.

The tank suddenly develops a 200 gpm leak, whéérthut flow rate remains constant at 500 gpm.
After the tank water level stabilizes, level wi# b ; and the drain valve position will be
A. 50 percent; more than 50 percent open

B. 50 percent; less than 50 percent open

C. below 50 percent; more than 50 percent open

D. below 50 percent; less than 50 percent open

ANSWER: D.
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Refer to the drawing of a water storage tank willval control system (see figure below).

The tank water level is being automatically conéwlby a proportional-only controller with a level
setpoint of 50 percent. Tank water level is cutyestable at 50 percent with 500 gpm entering the
tank and the drain valve is 50 percent open.

The tank input flow rate suddenly increases to gi@®. After the tank water level stabilizes, level
will be ; and the drain valve positiofi e

A. 50 percent; more than 50 percent open

B. 50 percent; 50 percent open

C. above 50 percent; more than 50 percent open
D. above 50 percent; 50 percent open

ANSWER: C.
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A system pressure controller has the followingueszd:
e The controller output signal is 50 percent whendififerential pressure\P) between the pressure
setpoint and the actual system pressure is zero.
The controller output signal increases linearlyhviite AP.
The controller output signal is not affected by taee of change of thaP.
The controller output signal is not affected by lgregth of time the\P exists.
Which one of the following lists the type(s) of ¢t used by the controller described above?
A. Bistable only
B. Proportional only
C. Proportional plus integral

D. Proportional plus derivative

ANSWER: B.
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An outside water storage tank is equipped with seriged heaters. The heaters energize at minimum
power when water temperature decreases to 48°katér temperature continues to decrease, heater
power will increase directly with the temperatusidtion from 48°F until maximum power is
reached at 40°F. If water temperature decreasesy fihan 1°F/min, the heaters will reach maximum
power at a higher water temperature.

Which one of the following types of control is usadhe heater control circuit to produce these
characteristics?

A. Proportional only

B. Proportional plus integral

C. Proportional plus derivative

D. Proportional plus integral plus derivative

ANSWER: C.
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Refer to the drawing of a flow control valve (segife below) that is located in the makeup water
supply line to a water storage tank.

The flow control valve is positioned by a tank legentroller that can maintain a stable water level
anywhere between 10 percent above and 10 perclent bee controller setpoint.

Which one of the following describes the charastas of the tank level controller?
A. Direct acting with proportional only control.

B. Direct acting with proportional plus integralntml.

C. Reverse acting with proportional only control.

D. Reverse acting with proportional plus integmahicol.

ANSWER: C.
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An outside water storage tank is equipped with seriged heaters. The heaters energize at minimum
power when water temperature decreases to 48°katér temperature continues to decrease, heater
power will increase directly with the temperatusidtion from 48°F until maximum power is
reached at 40°F. On cold days, the tank water ¢éeatyre is usually maintained at about 44°F with
the heaters energized at half power.

Which one of the following types of control is usadhe heater control circuit to produce these
characteristics?

A. Proportional only

B. Proportional plus integral only

C. Proportional plus derivative only

D. Proportional plus integral plus derivative

ANSWER: A.
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A reverse-acting proportional controller will beedsto maintain level in a water storage tank by
positioning an air-operated makeup water flow calntalve.

Which pair of flow control valves shown below wilé compatible with the controller in the above
application?

A. Aand B
B. BandC
C. CandD
D. Dand A

ANSWER: B.
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Given:

¢ A direct-acting proportional pneumatic controlleflwe used to maintain level in a condensate
collection tank by positioning an air-operated floantrol valve in the tarik drain line.
e The controlleis input will vary directly with tank condensate ékv

Which pair of flow control valves shown below wilé compatible with the controller in the above
application?

A. Aand B
B. BandC
C. CandD
D. Dand A

ANSWER: B.
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QID: P7109 (B7108)
Given:

¢ A direct-acting proportional pneumatic controlleflwe used to maintain level in a water
storage tank by positioning an air-operated flowtoa valve in the tank makeup water supply
line.

e The controllels input will vary directly with tank level.

Which pair of flow control valves shown below wilé compatible with the controller in the above
application?

A. Aand B
B. BandC
C. CandD
D. Dand A

ANSWER: D.
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Given:

A reverse-acting proportional pneumatic controlldr be used to maintain level in a water
storage tank by positioning an air-operated flowtoa valve in the tank drain line.
The controlleis input will vary directly with tank level.

Which pair of flow control valves shown below wilé compatible with the controller in the above
application?

A. Aand B
B. BandC
C. CandD
D. Dand A

ANSWER: D.
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QID: P20

What precaution must be observed before transteaivalve controller from the automatic mode to
the manual mode of control?

A. Ensure that a substantial steady-state deviaiestablished between the automatic and manual
valve controller outputs.

B. Ensure that the automatic and manual valve obetroutputs are matched.

C. Ensure that the automatic valve controller ouipincreasing before transferring to the manual
mode of control.

D. Ensure that the automatic valve controller ottpulecreasing before transferring to the manual
mode of control.

ANSWER: B.

TOPIC: 191003
KNOWLEDGE: K1.11 [2.8/2.9]
QID: P220 (B1502)

Prior to shifting a valve controller from automatiicmanual control, why should the automatic and
manual controller output signals be matched?

A. To ensure the valve will operate in manual colnipon demand.
B. To ensure valve position indication is accuratmanual control.
C. To move the valve to the new position priortte transfer.
D. To prevent a sudden valve repositioning durhrggttansfer.

ANSWER: D.
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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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QID: P421

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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QID: P1021

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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QID: p222
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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QID: P109 (B1823)
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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QID: P119 (B1319)

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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KNOWLEDGE: K1.04 [3.3/3.4]
QID: P223

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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QID: P1320 (B1917)

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 >
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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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KNOWLEDGE: K1.04 [3.3/3.4]
QID: P1621

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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TOPIC: 191004
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QID: P2019 (B2017)

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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QID: P2022 (B2018)

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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QID: P2221 (B1219)

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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QID: P2322 (B520)

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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KNOWLEDGE: K1.04 [3.3/3.4]
QID: P2820 (B3320)

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 |
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QID: P6910 (B6910)

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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QID: P1221 (B1621)

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
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QID: P1521 (B1918)

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
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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
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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
EXCHANGER
E B
I::l HEAT
LOADS
C
oL .
S
PUMP

-26- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.06 [3.2/3.3]
QID: P2323 (B2319)

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
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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
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WATER MAKEUP)—ﬁ— TANK
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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
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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.
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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
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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

HOTWELL e j

CONDENSATE
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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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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.
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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.

TANK

@ PUMP
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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.
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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 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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KNOWLEDGE: K1.07 [2.9/2.9]
QID: P6310 (B6311)

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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QID: P225

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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QID: P2622 (B821)

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
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HEAT
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TO
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PUMP B

COOLING WATER SYSTEM

HEAD

FLOW

OPERATING CURVES
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KNOWLEDGE: K1.09 [2.4/2.5]
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.
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QID: P2223

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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KNOWLEDGE: K1.09 [2.4/2.5]
QID: P2324

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
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KNOWLEDGE: K1.12 [2.5/2.7]
QID: P324

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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TOPIC: 191004
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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QID: P1721 (B1024)

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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TOPIC: 191004
KNOWLEDGE: K1.12 [2.5/2.7]
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
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HEAT 7

LOADS

HEAT
EXCHANGER

10 I PUMP A
HEAT _|/]©

LOADS
PUMP B

-71- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
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QID: P5111 (B5111)

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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KNOWLEDGE: K1.14 [2.4/2.5]
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.
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KNOWLEDGE: K1.14 [2.4/2.5]
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.
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KNOWLEDGE: K1.14 [2.4/2.5]
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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KNOWLEDGE: K1.14 [2.4/2.5]
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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TOPIC: 191004
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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TOPIC: 191004
KNOWLEDGE: K1.14 [2.4/2.5]
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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QID: P1921 (B925)

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
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FLOW RATE
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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P2325 (B2323)

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.
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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
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KNOWLEDGE: K1.14 [2.4/2.5]
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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QID: pP2723 (B2718)

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

-85- Pumps



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191004
KNOWLEDGE: K1.14 [2.4/2.5]
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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KNOWLEDGE: K1.14 [2.4/2.5]
QID: P2923 (B3579)

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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KNOWLEDGE: K1.14 [2.4/2.5]
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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QID: P4211 (B4211)

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.
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QID: P7212 (B7210)

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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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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TOPIC: 191004
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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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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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.
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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.
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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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QID: P3024 (B3025)

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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KNOWLEDGE: K1.22 [2.3/2.5]
QID: P5012 (B5013)

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
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40 gpm 80 gpm
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KNOWLEDGE: K1.22 [2.3/2.5]
QID: P5313 (B5313)

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
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QID: P7675 (B7675)

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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TOPIC: 191004
KNOWLEDGE: K1.23 [2.8/2.9]
QID: P526

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.

TOPIC: 191004
KNOWLEDGE: K1.24 [3.0/3.1]
QID: P626 (B2425)

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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KNOWLEDGE: K1.24 [3.0/3.1]
QID: P1722 (B1724)
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.
TOPIC: 191004
KNOWLEDGE: K1.24 [3.0/3.1]
QID: P1923 (B525)
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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If a reactor coolant pump (RCP) rotor seizes, R@®omcurrent will ; and if the rotor

shears, RCP motor speed will
A. increase, increase
B. increase, decrease
C. decrease, increase

D. decrease, decrease

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.01 [2.8/3.1]
QID: P227

A nuclear power plant is operating at steady-s@tpercent power when a reactor coolant pump
(RCP) shaft seizes. Which one of the followingdgations would not accompany the seized shaft?

A. Reactor coolant system pressure transient.

B. Decreased flow rate in the associated reactaaob loop.

C. Decreased flow rate in the remaining reactotasadoop(s).

D. Increased current to the affected RCP with dsdireaker trip.

ANSWER: C.
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KNOWLEDGE: K1.01 [2.8/3.1]
QID: P327

A nuclear power plant is operating at steady-st@tepercent power when a reactor coolant pump
(RCP) malfunction occurs. Thirty seconds afterrtta@function, which one of the following can be
used by an operator to determine whether the maifumis a locked RCP rotor or a sheared RCP

rotor? (Assume no operator action is taken.)

A. Reactor trip status

B. Loop flow indications

C. RCP ammeter indications

D. Loop differential temperature indications

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.01 [2.8/3.1]
QID: P1127

During a reactor coolant pump (RCP) locked rotargyRCP motor current will...
A. increase due to the increased rotor torque.

B. increase due to the increased counter electivenfutrce (CEMF) in the stator.
C. decrease due to the decreased pump flow rate.

D. decrease due to the increased CEMF in the rotor.

ANSWER: A.
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KNOWLEDGE: K1.01 [2.8/3.1]
QID: P1427 (B2626)

A motor-driven cooling water pump is operating natlyp  How will pump motor current respond if
the pump experiences a locked rotor?

A. Decreases immediately to zero due to breaker tri
B. Decreases immediately to no-load motor amps.
C. Increases immediately to many times runningesurrthen decreases to no-load motor amps.

D. Increases immediately to many times runningentrrthen decreases to zero upon breaker trip.

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.01 [2.8/3.1]
QID: P2127 (B1326)

A cooling water pump is being driven by an AC intgloic motor. Which one of the following
describes how and why pump motor current will clearighe pump shaft seizes?

A. Decreases due to decreased pump flow.
B. Decreases due to increased counter electromiotive.
C. Increases due to decreased pump flow.
D. Increases due to decreased counter electronfotive.

ANSWER: D.
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KNOWLEDGE: K1.01 [2.8/3.1]
QID: P3127 (B2826)

A motor-driven centrifugal pump exhibits indicat®af pump failure while being started in an idle
cooling water system. Assuming the pump motorkeedoes not trip, which one of the following
pairs of indications would be observed if the feglis a locked pump shaft?

A. Lower than normal running current with zero systflow rate.

B. Lower than normal running current with a fraatief normal system flow rate.

C. Excessive duration of peak starting current wého system flow rate.

D. Excessive duration of peak starting current waifinaction of normal system flow rate.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.01 [2.8/3.1]
QID: P5914 (B5914)

When a motor-driven centrifugal pump was starteel jhotor ammeter reading immediately increased
to, and stabilized at, many times the normal opggatalue. Which one of the following describes a
possible cause for the ammeter response?

A. The pump was started with a fully closed disgeavalve.

B. The pump was started with a fully open dischargjge.

C. The pump shaft seized upon start and did nateot

D. The pump shaft separated from the motor shatfhgpart.

ANSWER: C.
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KNOWLEDGE: K1.02 [2.8/2.9]
QID: P27

If the generator bearings on a motor-generatdoesgih to overheat from excessive friction, whicle on
of the following will occur?

A. Generator current will begin to increase.
B. Generator windings will begin to heat up.
C. Motor current will begin to decrease.

D. Motor windings will begin to heat up.

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.02 [2.8/2.9]
QID: P344 (B340)

A thermal overload device for a large motor pratebe motor from...

A. sustained overcurrent by opening the motor beeak motor line contacts.

B. sustained overcurrent by opening contacts imtb#or windings.

C. instantaneous overcurrent by opening the mataker or motor line contacts.
D. instantaneous overcurrent by opening contadisernmotor windings.

ANSWER: A.
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KNOWLEDGE: K1.02 [2.8/2.9]
QID: P528 (B1927)

Which one of the following will provide the initighotor protection against electrical damage caused
by gradual bearing failure?

A. Thermal overload device
B. Overcurrent trip relay
C. Underfrequency relay

D. Undervoltage device

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.02 [2.8/2.9]
QID: P1028 (B1526)

Which one of the following will result from proloed operation of an AC induction motor with
excessively high stator temperatures?

A. Decreased electrical current demand due to estiaounter electromotive force.
B. Increased electrical current demand due to mdigounter electromotive force.

C. Decreased electrical resistance to ground dbesi@kdown of winding insulation.
D. Increased electrical resistance to ground dumdakdown of winding insulation.

ANSWER: C.
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KNOWLEDGE: K1.02 [2.8/2.9]
QID: P1528 (B1126)

Continuous operation of a motor at rated load witbss of required cooling to the motor windings
will eventually result in...

A. cavitation of the pumped fluid.
B. failure of the motor overcurrent protection dms.
C. breakdown of the motor insulation and electrgralunds.

D. phase current imbalance in the motor and oversp& actuation.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.02 [2.8/2.9]
QID: P2644 (B2242)

Thermal overload devices will provide the firstattecal protection for a pump motor in the
event of...

A. alocked rotor upon starting.

B. an electrical short circuit.

C. gradual motor bearing damage.
D. a sheared shaft during operation.

ANSWER: C.
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QID: P2927

Which one of the following trip signals will trifné¢ breaker for an operating motor that experieaces
seized rotor?

A. Undervoltage
B. Underfrequency
C. Time-delayed overcurrent

D. Instantaneous overcurrent

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P115 (B120)

A main generator that is connected to an infindevgr grid has the following initial indications:

100 MW

0 MVAR
2,900 amps
20 KV

If main generator field current is reduced slightlynps will ; and MW will

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

ANSWER: C.
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TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P229

Excessive current will be drawn by an AC inductoator that is operating...
A. completely unloaded.

B. at full load.

C. with open-circuited stator windings.

D. with short-circuited stator windings.

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P529

A main generator that is connected to an infindevgr grid has the following indications:
500 MW
300 MVAR (out)
2,800 amps
If main generator field current is reduced slightlynps will ; and MW will
A. increase; decrease
B. increase; remain the same
C. decrease; decrease

D. decrease; remain the same

ANSWER: D.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P928

A main generator is connected to an infinite pogrea. If the voltage supplied to the generatoldfie
is slowly and continuously decreased, the geneweaitbexperience high current due to... (Assume no
generator protective actuations occur.)

A. excessive generator MW.

B. excessive generator MVAR out.

C. excessive generator MVAR in.

D. generator reverse power.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1128 (B2228)

An AC generator is supplying an isolated electrgystem with a power factor of 1.0. If generator
voltage is held constant while real load (KW) irages, the current supplied by the generator will
increase in direct proportion to the thefchange in real load. (Assume the generator
power factor remains constant at 1.0.)

A. cube

B. square

C. amount

D. square root

ANSWER: C.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1428 (B1830)

A main generator that is connected to an infingev@r grid has the following indications:
600 MW
100 MVAR (in)
13,800 amps
25 KV

If main generator excitation current is increadeghtly, amps will initially ; and MW
will initially

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

ANSWER: C.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1728 (B1729)

A main generator that is connected to an infingev@r grid has the following indications:
600 MW
100 MVAR (in)
13,800 amps
25 KV

If main generator excitation current is decreasigghtty, amps will ; and MVAR will

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

D. increase; decrease

ANSWER: B.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P1928 (B226)

A main generator is connected to an infinite pogrédt. Which one of the following conditions will
exist if the generator is operating underexcited?

A. Negative MVAR (VARs in) with a leading power tac
B. Positive MVAR (VARs out) with a leading powerctar
C. Positive MVAR (VARs out) with a lagging powerctar
D. Negative MVAR (VARSs in) with a lagging power tac

ANSWER: A.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P2027 (B2028)

A diesel generator (DG) is supplying both KW andA®/to an electrical bus that is connected to an
infinite power grid. Assuming DG and bus voltagersht change, if the DG voltage regulator
setpoint is increased slightly, DG KW will : and DG amps will

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

D. increase; remain the same

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P2228

A diesel generator (DG) is supplying an electrlmas that is connected to an infinite power grid.
Assuming DG terminal voltage and bus frequencyatochange, if the DG governor setpoint is
increased from 60.0 Hz to 60.1 Hz, DG KVAR loadlwil ; and DG amps 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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QID: P2328 (B2330)

A main generator that is connected to an infingev@r grid has the following indications:
600 MW
100 MVAR (out)
13,800 amps
25 KV

If main generator field current is decreased, amifisnitially ; and MVAR will initially

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

D. increase; decrease

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P2528 (B2530)

A diesel generator (DG) is supplying both KW andA®/to an electrical bus that is connected to an
infinite power grid. Assuming bus voltage does clznge, if the DG voltage regulator setpoint is
decreased slightly, DG KW will ; and D@pa will

A. remain the same; decrease

B. remain the same; remain the same

C. decrease; decrease

D. decrease; remain the same

ANSWER: A.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P2628 (B1532)

A main generator that is connected to an infingev@r grid has the following indications:
100 MW
0 MVAR
2,900 amps
20 KV
If main generator excitation is increased, amp$ wil ; and MW will
A. remain the same; increase
B. remain the same; remain the same

C. increase; increase

D. increase; remain the same

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P2728 (B2729)

A main generator is supplying power to an infiqgtaver grid. If the generator field current is slpw
and continuously increased, the generator will @gpee high current due to: (Assume no generator
protective actuations occur.)

A. generator reverse power.

B. excessive generator MW.

C. excessive generator MVAR in.

D. excessive generator MVAR out.

ANSWER: D
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QID: P2838 (B3543)

Two identical 1,000 MW generators are operatingarallel supplying the same isolated electrical
bus. The generator output breakers provide idaiotection for the generators. Generator A and
B output indications are as follows:

Generator A Generator B
22 KV 22 KV

60.2 Hertz 60.2 Hertz
800 MW 800 MW

50 MVAR (out) 25 MVAR (in)

A malfunction causes the voltage regulator for gatoe B to slowly and continuously increase the
terminal voltage for generator B. If no operatcti@n is taken, generator B output current will...

A. increase continuously until the output breakergenerator A trips on overcurrent.
B. increase continuously until the output breakergenerator B trips on overcurrent.
C. initially decrease, and then increase untildhiput breaker for generator A trips on overcurrent
D. initially decrease, and then increase untildbgout breaker for generator B trips on overcutrent

ANSWER: D.

-16- Motors and Generators



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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QID: P3229 (B3227)

Refer to the partial drawing of two identical rdeiaw centrifugal pumps in a cooling water system
(see figure below).

The cooling water system is being returned to serfollowing maintenance on the pumps. Each
pump is driven by an identical three-phase AC itidmcmotor.

Pump A was started five minutes ago to initiatevflo the cooling water system. Pump B is about to
be started.

When pump B is started, which one of the followimnguld cause the ammeter for pump B to remain
off-scale high for several seconds longer than lusefare stabilizing at a normal running current
indication?

A. The pump packing was removed and not reinstalled

B. The pump was initially rotating in the reverseedtion.

C. Two phases of the motor windings were electsicakitched.

D. The coupling between the motor and the pumpremmved and not reinstalled.

ANSWER: B.

PUMP A

I

PUMP B

1
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TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P3629 (B3629)

A main turbine-generator is operating in parall@éhvan infinite power grid. If the turbine control
valves (or throttle valves) slowly fail open, thengrator will experience high current primarily due
to... (Assume no generator protective actuatiomsior

A. excessive generator MW.

B. excessive generator VARS out.

C. excessive generator VARS in.

D. generator reverse power.

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P4115 (B4115)

A main generator is operating and connected tmtamte power grid. Elevated main generator
winding temperature requires a reduction in readiad from 200 MVAR (out) to 150 MVAR (out).
To accomplish the reactive load reduction, the ajoemust the generator field current;
when generator reactive load equals 150 MVAR (the&)generator power factor will be

than the initial power factor.

A. increase; larger

B. increase; smaller

C. decrease; larger

D. decrease; smaller

ANSWER: C.
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TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P4315

A main generator that is connected to an infingev@r grid has the following indications:

22 KV

60 Hertz

575 MW

100 MVAR (in)

Which one of the following contains a combinatidm@nual adjustments to the main generator
voltage regulator and speed control setpoints thetheach adjustment will initially result in an
increase in main generator amps?

Voltage Speed

Setpoint Setpoint
A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease
ANSWER: C.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P4714 (B4714)

A nuclear power plant startup is in progress. iftan generator has just been connected to the
power grid with the following generator indications

20 KV
288 amps

10 MW
0 MVAR

The operator suspects the main generator is opgratider reverse power conditions and attempts to
increase generator load (MW) normally. If the mgémerator is operating under reverse power
conditions when the operator attempts to increasemgtor load, generator MW will initially

; and generator amps will initially
A. decrease; decrease
B. decrease; increase
C. increase; decrease

D. increase; increase

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P4814 (B4815)

A main generator is connected to an infinite pogrétt with the following generator output
parameters:

22 KV

60 Hertz

575 MW

100 MVAR (in)

Which one of the following contains a combinatidmwmnual adjustments to the main generator
voltage regulator and speed control setpoints thetheach adjustment will initially result in a
decrease in main generator amps?

Voltage Speed

Setpoint Setpoint
A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease
ANSWER: B.
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KNOWLEDGE: K1.03 [2.7/2.8]
QID: P5014

A main generator is connected to an infinite pogrédt with the following initial generator
parameters:

22 KV

60 Hertz

600 MW

100 MVAR (out)

Which one of the following contains a combinatidmwmnual adjustments to the main generator
voltage regulator and speed control setpoints thatheach adjustment will initially result in an
increase in main generator amps?

Voltage Speed

Setpoint Setpoint
A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease
ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.03 [2.7/2.8]
QID: P5414 (B5415)

A main generator is connected to an infinite pogred. Which one of the following pairs of main
generator output parameters places the generatioe iclosest proximity to slipping a pole.

A. 800 MW; 200 MVAR (in)
B. 800 MW; 600 MVAR (in)
C. 400 MW; 200 MVAR (out)
D. 400 MW; 600 MVAR (out)

ANSWER: B.
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QID: P5514

A main generator is connected to an infinite pogrédt with the following initial generator
parameters:

22 KV

60 Hertz

600 MW

100 MVAR (out)

Which one of the following contains a combinatidmwmnual adjustments to the main generator
voltage regulator and speed control setpoints thetheach adjustment will initially result in a
decrease in main generator amps?

Voltage Speed
Setpoint Setpoint

A. Increase Increase

B. Increase Decrease

C. Decrease Increase

D. Decrease Decrease

ANSWER: D.
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During a surveillance test, a 4,000 KW diesel gatwer(DG) and a 1,000 MW main generator (MG) at
a nuclear power plant are connected to the samerpgnid.

The following stable generator output conditionsex
Diesel Generator Main Generator

700 KW 800 MW
200 KVAR (out) 100 MVAR (out)

A malfunction then occurs, causing the voltage laigu for the MG to slowly and continuously
increase the MG field current. If no operator @atis taken, the DG output current will

until a breaker trip separates the generators.

A. remain about the same

B. increase continuously

C. initially increase, and then decrease

D. initially decrease, and then increase

ANSWER: D.
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QID: P6114 (B6115)

A main generator is connected to an infinite pogrét with the following generator output
parameters:

22 KV

60 Hertz

575 MW

100 MVAR (in)

Which one of the following contains a combinatidmonor adjustments to the main generator
voltage regulator and speed control setpoints thetheach adjustment will cause the main generator
to operate at a power factor closer to 1.0? (Asstima generator power factor remains less thah 1.0.

Voltage Speed
Setpoint Setpoint
A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease
ANSWER: A.
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A main turbine-generator is connected to an irgipiower grid with the following generator output
parameters:

25 KV

20,000 amps

830 MW

248 MVAR (out)
Which one of the following will significantly incesse main generator output current without a
significant change in main generator real load?ss(#ne the generator power factor remains less than
1.0.)
A. Increasing the main turbine speed control setpoi
B. Increasing the main generator voltage regulségpoint.
C. A 10 percent decrease in power grid electroads.

D. A 10 percent increase in power grid electricalds.

ANSWER: B
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QID: P6515 (B4315)

A main generator is connected to an infinite pogrétt with the following generator output
parameters:

22 KV

60 Hertz

575 MW

100 MVAR (out)

Which one of the following contains a combinatidmwmnual adjustments to the main generator
voltage regulator and speed control setpoints suatheach adjustment will result in main generator
operation at a power factor closer to 1.0? (Asstiragenerator power factor remains less than 1.0.)

Voltage Speed

Setpoint Setpoint

Increase Increase

Increase Decrease

Decrease Increase

Decrease Decrease
ANSWER: C.
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During a surveillance test, a 4,000 KW diesel gatwer(DG) and a 1,000 MW main generator (MG) at
a nuclear power plant are connected to a power grid

The following stable generator output conditionsiaily exist:
Diesel Generator Main Generator

700 KW 800 MW
200 KVAR (out) 100 MVAR (out)

A malfunction then occurs, causing the voltage laigu for the MG to slowly and continuously
decrease the MG field current. If no operatoraacts taken, the DG output current will

until a breaker trip separates the generators.

A. increase continuously

B. decrease continuously

C. initially increase, and then decrease

D. initially decrease, and then increase

ANSWER: A.
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QID: P6914 (B6915)

A main generator is connected to an infinite pogrétt with the following generator output
parameters:

100 MW

0 MVAR
2,625 amps
22 KV

If the main generator field current is decreaseainngenerator amps will initially ; and
MW will initially

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

ANSWER: D.
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A 4,000 KW diesel generator (DG) is supplying 2,600 to a 4.16 KV emergency bus. The DG
governor is in the isochronous mode (no speed dgrodpe emergency bus is about to be
synchronized with, and then connected to, an it&ioffsite power grid by closing the emergency bus
normal power feeder breaker.

The following stable emergency bus and normal paeeditions currently exist:

Emergency Bus Normal Power

(from DG) (from Offsite)

4.16 KV 4.16 KV
60.0 Hz 60.1 Hz
When the emergency bus normal power feeder breskérsed, the DG will... (Assume no

additional operator action.)

A. transfer KW load to the offsite power grid batmain partially loaded.

B. transfer KW load to the offsite power grid untie DG is completely unloaded.

C. acquire KW load from the offsite power grid lbetain within its KW load rating.

D. acquire KW load from the offsite power grid anldmately exceed its KW load rating.

ANSWER: B.
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K1.04 [2.7/2.8]

QID: P7635 (B7635)
A radial flow centrifugal cooling water pump is bgipowered by a 480 VAC induction motor. If the
motor input voltage slowly decreases from 480 VA@50 VAC, the pump flow rate will

: and the motor current will (Assume the motor does not stall.)
A. decrease; increase
B. decrease; decrease
C. remain the same; increase

D. remain the same; decrease

ANSWER: A.
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A main generator is connected to an infinite pogrétt with the following generator output
parameters:

22 KV

60 Hertz

575 MW

100 MVAR (out)

Which one of the following contains a combinatidmonor adjustments to the main generator
voltage regulator and speed control setpoints thetheach adjustment will cause the main generator
to operate at a power factor farther from 1.0? s(hse the generator power factor remains less than
1.0.)

Voltage Speed
Setpoint Setpoint
A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease
ANSWER: B.
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QID: P7684 (B7684)

A main generator is connected to an infinite pogrétt with the following generator output
parameters:

22 KV

60 Hertz

975 MW

200 MVAR (out)
Main generator stator winding temperature is abmadlgninigh. Which one of the following contains
a combination of manual adjustments to the mairegear speed control and voltage regulator

setpoints such that each adjustment will reducerthi® generator stator winding temperature?
(Assume power factor remains less than 1.0.)

Speed Voltage
Setpoint Setpoint

A. Increase Increase
B. Increase Decrease
C. Decrease Increase
D. Decrease Decrease

ANSWER: D.
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QID: P7695 (B7695)

A 4,000 KW rated diesel generator (DG) is supph2ni@00 KW to a 4.16 KV emergency bus. The
DG governor is in the isochronous mode (no speedgr The emergency bus is about to be
synchronized with, and then connected to, an it&ioffsite power grid by closing the emergency bus
normal power feeder breaker.

The following stable emergency bus and normal paeeditions currently exist:

Emergency Bus Normal Power
(from DG) (from Offsite)
4.16 KV 4.16 KV
60.1 Hz 59.9 Hz
When the emergency bus normal power feeder breskérsed, the DG will... (Assume no

additional operator action is taken.)

A. transfer KW load to the offsite power grid, lsamain partially loaded.

B. transfer KW load to the offsite power grid untie DG is completely unloaded.

C. acquire KW load from the offsite power grid, lbetain within its KW load rating.

D. acquire KW load from the offsite power grid anldmately exceed its KW load rating.

ANSWER: D.
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KNOWLEDGE: K1.04 [2.7/2.8]
QID: P28

If the speed of a centrifugal pump is increasedaieble pump flow rate, pump motor current will...
A. remain constant.

B. increase two-fold (double).

C. increase four-fold.

D. increase eight-fold.

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P120

A motor-driven centrifugal pump is operating wittetfollowing parameters:
Pump speed = 1,800 rpm
Pump head = 100 psid
Motor current = 10 amps

What will be the approximate value of pump hegoluifinp speed is increased such that the motor
draws 640 amps?

A. 400 psid
B. 800 psid
C. 1,200 psid
D. 1,600 psid

ANSWER: D.
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QID: P228 (B227)

A motor-driven centrifugal pump is operating witHaw rate of 3,000 gpm and a current requirement
of 200 amps. If the pump speed is reduced sudhtbdlow rate is 2,000 gpm, what is the final
current requirement at the new lower speed? (Assaigconstant motor voltage.)

A. 59 amps

B. 89 amps

C. 133 amps

D. 150 amps

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P328 (B326)

A motor-driven centrifugal pump is operating wittetfollowing parameters:

Speed = 1,800 rpm
Motor current = 40 amps
Pump head = 20 psi
Pump flow rate = 400 gpm

What will be the approximate values of pump headirmotor current if pump speed is increased to
2,000 rpm?

A. 22 psi, 44 amps
B. 25 psi, 49 amps
C. 22 psi, 49 amps
D. 25 psi, 55 amps
ANSWER: D.
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QID: P428

A motor-driven centrifugal pump is operating at 6P with the following parameters:
Motor current = 10 amps
Pump head = 50 psi
Pump flow rate =200 gpm

What will be the approximate value of pump heatthéf flow is increased such that the motor draws
640 amps?

A. 400 psi
B. 600 psi
C. 800 psi
D. 1,200 psi

ANSWER: C.

TOPIC: 191005

KNOWLEDGE: K1.04 [2.7/2.8]

QID: P630

A motor-driven centrifugal pump is operating witthaottled discharge valve in an open system. If
the pump discharge valve is fully opened to ineeestem flow rate, which one of the following will
increase?

A. Pump discharge pressure

B. Available net positive suction head

C. Motor amps

D. Pump speed

ANSWER: C.
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QID: P1329

A centrifugal pump is operating with the followipgrameters:

Speed = 3,600 rpm
Motor current =100 amps
Pump head =50 psi

Pump flow rate = 400 gpm

What will be the approximate values of pump headimotor current if pump speed is decreased to
2,000 rpm?

A. 8.6 psi, 30.1 amps
B. 8.6 psi, 17.1 amps
C. 15.4 psi, 30.1 amps

D. 15.4 psi, 17.1 amps

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P1429

A two-speed centrifugal pump is driven by an AC anatith the following initial conditions:
Pump speed = 400 rpm
Motor current = 40 amps
Pump head = 60 psid
What will be the approximate value of pump hegolifinp speed is increased to 1,600 rpm?
A. 240 psid
B. 480 psid
C. 960 psid
D 3,840 psid

ANSWER: C.
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KNOWLEDGE: K1.04 [2.7/2.8]
QID: P1530 (B2126)

A motor-driven centrifugal pump is operating wittetfollowing parameters:

Speed = 1,200 rpm
Motor current = 40 amps
Pump head = 20 psid
Pump flow rate = 400 gpm

What will be the approximate values of pump headirmotor current if pump speed is increased to
1,600 rpm?

A. 25 psid, 55 amps
B. 25 psid, 95 amps
C. 36 psid, 55 amps
D. 36 psid, 95 amps

ANSWER: D.
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QID: P1629

A motor-driven centrifugal pump is operating wittetfollowing parameters:

Speed =1,200 rpm
Motor current =40 amps
Pump head = 20 psi

Pump flow rate =400 gpm

What will be the approximate values of pump headirmotor current if pump speed is increased to
1,800 rpm?

A. 36 psi, 95 amps
B. 36 psi, 135 amps
C. 45 psi, 95 amps
D. 45 psi, 135 amps

ANSWER: D.
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QID: P1729 (B1719)

A motor-driven centrifugal pump is operating wittetfollowing parameters:

Speed =1,800 rpm
Motor current =40 amps
Pump head = 20 psid

Pump flow rate = 400 gpm

What will be the approximate values of pump headimotor current if pump speed is decreased to
1,200 rpm?

A. 13 psid, 18 amps
B. 13 psid, 12 amps
C. 9 psid, 18 amps

D. 9 psid, 12 amps

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P1828 (B2627)

A motor-driven centrifugal pump is operating witffi@awv rate of 3,000 gpm and a motor current of
150 amps. If the pump speed is reduced suchtibdtdw rate is 2,000 gpm, what is the final motor
current at the new lower speed?

A. 44 amps

B. 59 amps

C. 67 amps

D. 100 amps

ANSWER: A.
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QID: P2130 (B2229)

A motor-driven centrifugal pump is operating at 60 with the following parameters:
Motor current = 100 amps
Pump head = 50 psid
Pump flow rate = 880 gpm
What will be the approximate value of pump hegouifnp speed is increased to 1,200 rpm?
A. 71 psid
B. 100 psid
C. 141 psid
D. 200 psid

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P2329 (B2321)

A multi-speed centrifugal pump is operating at 8,60m with a flow rate of 3,000 gpm. Which one
of the following approximates the new flow ratéhé speed is decreased to 3,000 rpm?

A. 1,000 gpm
B. 1,500 gpm
C. 2,000 gpm
D. 2,500 gpm

ANSWER: D.
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QID: P2529 (B2527)

A multi-speed centrifugal pump is operating withiaav rate of 1,800 gpm at a speed of 3,600 rpm.

Which one of the following approximates the newulate if the pump speed is decreased to 2,400
rpm?

A. 900 gpm

B. 1,050 gpm
C. 1,200 gpm
D. 1,350 gpm

ANSWER: C.

TOPIC: 191005

KNOWLEDGE: K1.04 [2.7/2.8]

QID: P3129 (B1626)

A multi-speed motor-driven centrifugal pump is cggerg with the following parameters:
Motor current = 27 amps
Pump head = 50 psid
Pump flow rate = 880 gpm

Which one of the following will be the approximatew value of pump head if pump speed is
increased such that the motor draws 64 amps?

A. 89 psid

B. 119 psid
C. 211 psid
D. 281 psid

ANSWER: A.
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QID: P3130 (B3127)

Which one of the following describes the relatidpdbetween the current drawn by an AC induction
motor and the amount of heat generated in the nvatatings?

A. Heat generation is directly proportional to therent.
B. Heat generation is proportional to the cubéhefdurrent.
C. Heat generation is proportional to the squarth@fcurrent.

D. Heat generation is proportional to the squaot ob the current.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P3430 (B1228)

A motor-driven centrifugal pump is operating at 60t with the following parameters:
Motor current = 100 amps
Pump head = 50 psid
Pump flow rate = 880 gpm

What will be the approximate value of pump hegolifinp speed is increased such that the motor
draws 640 amps?

A. 93 psid

B. 126 psid
C. 173 psid
D. 320 psid

ANSWER: C.
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QID: P3730 (B3722)

A rotary positive displacement pump (PDP) is baisgd to supply water to a piping system. The
PDP is driven by an AC induction motor. The idiparameters are:

System pressure = 500 psig
PDP flow rate = 50 gpm
PDP motor current = 40 amps
After several hours, the PDP motor speed is inetasch that the new PDP flow rate is 100 gpm. If
system pressure does not change, what is the apmatexvalue of the PDP motor current at the 100
gpm flow rate?
A. 80 amps
B. 160 amps
C. 320 amps
D. 640 amps

ANSWER: A.
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Refer to the pump performance curves for a cemgjaifaooling water pump (see figure below). The
pump is being driven by a single-speed AC inductiwtor. Pump flow rate is being controlled by a
throttled discharge flow control valve.

The following initial pump conditions exist:

Pump motor current
Pump flow rate

50 amps
400 gpm

What will be the approximate value of pump motarent if the flow control valve is repositioned
such that pump flow rate is 800 gpm?

A. Less than 100 amps
B. 200 amps
C. 400 amps
D. More than 500 amps

ANSWER: A.
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QID: P4915 (B4914)

Consider two identical single-speed AC inductionton®, one of which is connected to a radial-flow
centrifugal pump and the other to a reciprocatypetpositive displacement pump (PDP). Both
pumps are taking suction at the same elevation &a@nted water storage tank.

Each pump has a maximum design backpressure gis8§Oand each is operating with the following
initial conditions:

Flow rate = 200 gpm
Backpressure = 400 psig
Motor current = 100 amps

If the backpressure for each pump increases t@8i@Q the centrifugal pump will have a
flow rate than the PDP; and the centrifugal pumipheaive a motor current than the PDP.

A. lower; higher
B. lower; lower

C. higher; higher
D. higher; lower

ANSWER: B.
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KNOWLEDGE: K1.04 [2.7/2.8]
QID: P5814 (B5814)

Refer to the pump performance curves for a cemgjaifgooling water pump (see figure below). The
pump is being driven by a single-speed AC inductimtor. Pump flow rate is being controlled by a
throttled discharge flow control valve.

The following initial pump conditions exist:

Motor current
Pump flow rate

100 amps
800 gpm

What will be the approximate value of pump motarent if the flow control valve is repositioned
such that pump flow rate decreases to 400 gpm?

A. Less than 15 amps

B. 25 amps

C. 50 amps

D. Greater than 75 amps

ANSWER: D.
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KNOWLEDGE: K1.04 [2.7/2.8]
QID: P6215 (B6215)

An AC induction motor is connected to a radial-floantrifugal pump in a cooling water system.
When the pump is started, the time period requimegach a stable running current will be shofter i
the pump discharge valve is fully ; dredstable running current will be lower if the
pump discharge valve is fully

A. open; open

B. open; closed

C. closed; open

D. closed; closed

ANSWER: D.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P6814 (B6814)

A centrifugal pump is driven by a single-speed A@uction motor.  Pump flow rate is controlled by
a throttled discharge flow control valve.

The following initial pump conditions exist:

Pump motor current
Pump flow rate

50 amps
400 gpm

What will the resulting pump motor current be iétthow control valve is repositioned such that pump
flow rate increases to 800 gpm?

A. 100 amps
B. 200 amps
C. 400 amps
D. Cannot be determined without additional infonimat

ANSWER: D.
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QID: P7214 (B7214)

An axial flow ventilation fan is being driven by &C motor. The fan is operating at its maximum
rated flow rate. How will the fan motor currenttially change if the flow rate through the fan is
decreased by partially closing a discharge damper?

A. The motor current will increase in accordancehvtihe centrifugal pump laws.

B. The motor current will increase, but not in aclance with the centrifugal pump laws.

C. The motor current will decrease in accordandh thie centrifugal pump laws.

D. The motor current will decrease, but not in adeace with the centrifugal pump laws.

ANSWER: B

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P7414 (B7414)

Consider two identical single-speed AC inductiortong, one of which is connected to a radial-flow
centrifugal pump and the other to a rotary-typatpeasdisplacement pump (PDP). Both pumps are
taking suction from the bottom of a vented wateraje tank.
Each pump is operating with the following initiaraitions:

Flow rate = 200 gpm

Backpressure = 600 psig

Motor current = 100 amps

If the backpressure for each pump decreases tpgi§0the centrifugal pump will have a
flow rate than the PDP; and the centrifugal pumipheive a motor current than the PDP.

A. lower; lower

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

ANSWER: D.
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QID: P7605 (B7605)

Refer to the pump performance curves for a cemgjaifgooling water pump (see figure below). The
pump is being driven by a single-speed AC inductimtor. Pump flow rate is being controlled by a
throttled discharge flow control valve.

The following initial pump conditions exist:

Motor current
Pump flow rate

10 amps
200 gpm

What will be the approximate value of pump motarent if the flow control valve is repositioned
such that pump flow rate increases to 800 gpm?

A. 15 amps
B. 40 amps
C. 160 amps

D. Greater than 200 amps

ANSWER: A.
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QID: P7655 (B7655)

A motor-driven radial-flow centrifugal pump is opéing to provide makeup water from a constant
head source to a vented storage tank that is 3@alkee The pump is located at the base of th& tan
and discharges directly into the bottom of the tanks the tank water level increases from 20 to 25
feet, the pump discharge pressure will and;the pump motor current will

A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P7665 (B7665)

An air-cooled AC induction motor is initially opdnag at steady-state conditions, producing a work
output of 50 hp. A reduction in cooling air floate to the motor causes the average stator winding
temperature to increase by 20°F. To maintain lag@ork output at the higher stator winding
temperature, the voltage applied to the motor rbast because the stator winding
resistance has .

A. increased; increased

B. increased; decreased

C. decreased; increased

D. decreased; decreased

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P7696 (B7696)

The rate of heat production in the stator windiafijan AC induction motor is
proportional to the of the stator curren

A. directly, square
B. directly; amount
C. inversely; square

D. inversely; amount

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.04 [2.7/2.8]
QID: P7706 (B7706)

An axial flow ventilation fan is being driven by &C motor. The fan is operating at 90 percent of
rated flow with its discharge damper partially @ds How will the fan motor current change if its
discharge damper is fully opened?

A. The motor current will increase in accordanctwtie centrifugal pump laws.

B. The motor current will increase, but not in acance with the centrifugal pump laws.

C. The motor current will decrease in accordandh ttie centrifugal pump laws.

D. The motor current will decrease, but not in adaace with the centrifugal pump laws.

ANSWER: D.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P29 (B2127)

The starting current in a typical AC induction moitypically much higher than the full-load
running current because...

A. starting torque is lower than full-load runnitogque.
B. starting torque is higher than full-load runniogque.
C. rotor speed during start is too low to genesaiaificant counter electromotive force in the stat

D. rotor current during start is too low to genersignificant counter electromotive force in thetet.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P108 (B105)

The average starting current for a typical AC irtcdarcmotor is approximately...
A. ten to fifteen times its normal running current.

B. five to seven times its normal running current.

C. two to three times its normal running current.

D. the same as its normal running current.

ANSWER: B.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P230

Which one of the following describes the motor euntrindications that would be observed during the
start of a large AC motor connected to a load?

A. Amps slowly increase to the normal operatingieabver a period of five time constants.
B. Amps immediately increase to the normal opegatimlue and stabilize.

C. Amps immediately increase to many times the mboperating value and then decrease to the
normal operating value.

D. Amps immediately increase to the full-scale eadund then decrease rapidly to zero due to
overload protection.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P429

If the discharge valve of a large motor-driven aé&ngal pump is kept closed during a normal pump
start, the current indication for the AC inductimotor will rise to...

A. approximately the full-load current value, ahén decrease to the no-load current value.
B. approximately the full-load current value, ahdrt stabilize at the full-load current value.
C. several times the full-load current value, amehtdecrease to the no-load current value.

D. several times the full-load current value, amehtdecrease to the full-load value.

ANSWER: C.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P930 (B2928)

Which one of the following is a characteristic dfypical AC induction motor that causes starting
current to be greater than running current?

A. The rotor magnetic field induces an opposingage in the stator that is proportional to rotor
speed.

B. After the motor starts, resistors are addedheoeiectrical circuit to limit the running current.
C. A large amount of starting current is requiredhitially establish the rotating magnetic field.

D. The rotor does not develop maximum induced airitew until it has achieved synchronous
speed.

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P1230

The starting current in an AC motor is significgrttigher than the full-load running current because
A. little counter electromotive force is inducedtire rotor windings during motor start.

B. motor torque production is highest during maiart.

C. little counter electromotive force is inducedhie stator windings during motor start.

D. work performed by the motor is highest duringtonctart.

ANSWER: C.
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KNOWLEDGE: K1.05 [2.8/2.7]
QID: P1330
Starting current in an AC induction motor is typiga times full-load running current.
A. 1/4t0 1/2
B. 2t03
C. 5t07
D. 10to 12
ANSWER: C.
TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P1827 (B1327)

Which one of the following describes the motor eatrduring the start of a typical motor-driven
radial-flow centrifugal pump with a closed discharglve?

A. Current immediately increases to the full-loadue and then gradually decreases to the no-load
value.

B. Current immediately increases to the full-loadse and then stabilizes at the full-load value.

C. Current immediately increases to many timeduhdoad value and then rapidly decreases to the
no-load value after several seconds and then ztedil

D. Current immediately increases to many timeduhdoad value and then rapidly decreases to the
full-load value after several seconds and thenilstab.

ANSWER: C.

-58- Motors and Generators



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P2229 (B28)

Which one of the following describes the motor euntrindications that would be observed during the
start of a large motor-driven radial-flow centriigpump with a closed discharge valve?

A. Current immediately increases to the full-loadue and then gradually decreases to the no-load
value over several minutes.

B. Current immediately increases to the no-load@and then stabilizes.

C. Current immediately increases to many timesthioad value and then rapidly decreases to the
no-load value after several seconds.

D. Current immediately increases to many timesh#oad value and then gradually decreases to the
no-load value after several minutes.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P2230 (B2227)

Two identical AC induction motors are connectedtdentical radial-flow centrifugal pumps being
used to provide cooling water flow in separateaystin a nuclear power plant. Each motor is rated
at 1,000 hp. The discharge valve for pump A iyfopen and the discharge valve for pump B is fully
shut. Each pump is currently off.

If the pumps are started under these conditiomslatinger time period required to stabilize motor
current will be experienced by the motor for pump ___; and the higher stable motor current will be
experienced by the motor for pump

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P2430 (B2428)

Which one of the following describes when the hggrstator current will be experienced by an AC
induction motor?

A. During motor operation at full load.
B. During motor operation at zero load.
C. Immediately after energizing the motor.

D. Immediately after deenergizing the motor.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P2730 (B2727)

Two identical AC induction motors are connectedtdentical radial-flow centrifugal pumps in
identical but separate cooling water systems. Baalor is rated at 200 hp. The discharge valve for
pump A is fully shut and the discharge valve fompuB is fully open. Each pump is currently off.

If the pumps are started under these conditiomslatiiger time period required to stabilize motor
current will be experienced by the motor for pump___; and the higher stable motor current will be
experienced by the motor for pump

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: D.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P2931 (B3529)

Two identical AC induction motors are connectedtdentical radial-flow centrifugal pumps in
identical but separate cooling water systems. Baalor is rated at 200 hp. The discharge valve for
pump A is fully shut and the discharge valve fompuB is fully open. Each pump is currently off.

If the pumps are started under these conditiomsshiorter time period required to reach a stable
running current will be experienced by the motargamp ; and the higher stable running
current will be experienced by the motor for pump .

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: B.

TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P4615 (B4614)

To minimize the adverse effects of starting currantAC induction motor should be started
to the stator counter elaciige force.

A. unloaded; quickly establish

B. unloaded; delay

C. patrtially loaded; quickly establish
D. partially loaded; delay

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.05 [2.8/2.7]
QID: P5715 (B5714)

Two identical AC induction motors are connectedtdentical radial-flow centrifugal pumps in
identical but separate cooling water systems. Baalor is rated at 200 hp. The discharge valve for
pump A is fully open and the discharge valve fompB is fully closed. Each pump is currently off.
If the pumps are started under these conditiomsshiorter time period required to reach a stable
running current will be experienced by the motargamp ; and the higher stable running
current will be experienced by the motor for pump .

A. A A

B. A;B

C. B;A

D. B;B

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P30  (B1826)

What is the primary reason for limiting the numbéstarts for an electric motor in a given peridd o
time?

A. Prevent overheating of the windings due to tagdrting currents.

B. Prevent overheating of the windings due to shgmvithin the stator.

C. Prevent rotor damage due to excessive cyckssis on the shatft.

D. Prevent rotor damage due to excessive axialatisment of the shaft.

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P231 (B328)

The frequency of starts for large AC motors shdagddimited to prevent excessive...
A. heat buildup within the motor.

B. wear of pump thrust bearings.

C. torsional stresses on the motor shaft.

D. arcing and degradation of motor breaker contacts

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P1031

The number of starts for an electric motor in agiperiod of time should be limited because
overheating of the can occur due to the counter electromotive force
produced at low rotor speeds.

A. windings; low

B. windings; high

C. commutator and/or slip rings; low

D. commutator and/or slip rings; high

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P1131 (B1128)

The frequency of start/stop cycles for an electmeator is limited to prevent...
A. overheating the motor windings.

B. overheating the motor supply bus.

C. excessive shaft torsional stresses.

D. excessive cycling of the motor breaker.

ANSWER: A.

TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P2531 (B2528)

Frequent starts of large motors will result in dneating of the motor windings due to high current
flow caused by...

A. low electrical resistance of the motor windings.

B. an electrical short circuit between the rotod atator.
C. high counter electromotive force at low rotoesgs.
D. windage losses between the rotor and stator.

ANSWER: A.
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TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P2631 (B228)

Which one of the following is the primary reason fimiting the number of motor starts in a given
time period?

A. Minimizes pitting of contacts in the motor break
B. Prevents excessive torsional stresses on mioadt. s
C. Prevents overheating of motor windings.

D. Minimizes axial stresses on motor bearings.

ANSWER: C.

TOPIC: 191005
KNOWLEDGE: K1.06 [3.0/3.1]
QID: P3331 (B3327)

A large centrifugal pump is driven by a 200 horse@oAC induction motor. The motor breaker
control circuit contains the following protectioevdces: instantaneous overcurrent relay, motor
thermal overload relay, control power fuses, andranrpumping device.

The pump had been manually started and stoppedaséivees during a 5 minute period when the
motor breaker tripped. Which one of the followisghe most likely cause of the breaker trip?

A. Motor thermal overload.

B. Instantaneous overcurrent.

C. Blown control power fuse.

D. Anti-pumping device actuation.

ANSWER: A.
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KNOWLEDGE: K1.04 [2.5/2.7]
QID: P6716

A reactor is shut down with core decay heat being removed by the residual heat removal (RHR)
system. Assume that only the RHR heat exchangers are removing heat from the reactor coolant
system (RCS) and that the RHR system provides complete thermal mixing of the RCS.

Given the following information:

Reactor core rated thermal power = 2,950 MW

Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.3 X B@/hr

RHR and reactor coolang c = 1.05 Btu/lbm-°F

Combined RCS and RHR inventory = 425,000 Ibm

Which one of the following actions will establish a reactor cooldown rate between 20°F /hour and
30°F/hour?

A. Increase RHR heat exchanger flow rate to increase the cooldown rate by 10°F/hour.
B. Increase RHR heat exchanger flow rate to increase the cooldown rate by 20°F/hour.
C. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by 10°F/hour.
D. Reduce RHR heat exchanger flow rate to decrease the cooldown rate by 20°F/hour.

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.04 [2.5/2.7]
QID: P7116

A reactor is shut down with core decay heat beamgaved by the residual heat removal (RHR)
system. Assume that only the RHR heat exchangenemoving heat from the reactor coolant
system (RCS) and that the RHR system provides camghiermal mixing of the RCS.

Given the following information:

Reactor core rated thermal power = 2,950 MW

Core decay heat rate = 0.5% rated thermal power
RHR system heat removal rate = 5.7 X B@/hr

RHR and reactor coolang c = 1.05 Btu/lbm-°F

Combined RCS and RHR inventory = 450,000 Ibm

Which one of the following actions will establishiesctor cooldown rate between 20°F/hour and
30°F/hour?

A. Increase RHR heat exchanger flow rate to in@¢hs cooldown rate by 10°F/hour.
B. Increase RHR heat exchanger flow rate to ineréas cooldown rate by 20°F/hour.
C. Reduce RHR heat exchanger flow rate to dectbaseooldown rate by 10°F/hour.
D. Reduce RHR heat exchanger flow rate to decris@seooldown rate by 20°F/hour.

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.04 [2.5/2.7]
QID: P7616

A nuclear power plant is shut down with core delcestt being removed by the residual heat removal
(RHR) system. Assume that only the RHR heat exgbi@nare removing heat from the reactor
coolant system (RCS) and that the RHR system peswidmplete thermal mixing of the RCS.

Given the following information:

Reactor core rated thermal power = 2,950 MW

Core decay heat rate = 0.6 percent rated thermedpo
RHR system heat removal rate = 8.1 X B@/hr

RCS ¢ = 1.05 Btu/lbm-°F

Combined RCS and RHR inventory = 450,000 Ibm

Which one of the following actions will establish RCS cooldown rate between 20°F/hour and
30°F/hour?

A. Increase RHR heat exchanger flow rate to in@¢hs cooldown rate by 10°F/hour.
B. Increase RHR heat exchanger flow rate to ineréas cooldown rate by 20°F/hour.
C. Reduce RHR heat exchanger flow rate to dectbaseooldown rate by 10°F/hour.
D. Reduce RHR heat exchanger flow rate to decris@seooldown rate by 20°F/hour.

ANSWER: D.
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P104 (B231)

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

All valves are identical and are initially 50 pentepen. To lower the temperature at point 7, the

operator can adjust valve in_the opetiion.
A A
B. B
C. C
D. D
ANSWER: D.
REIgRN FROM
540°F¢2
1 A
280F T HEAT
EXCHANGER
B 3
122°F
c
212°F ¢4
3
HEAT 90°F _ COOLING
EXCHANGER D, 6 WATER
110°F
22wy
ION EXCHANGER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P534 (B331)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Increasing the oil flow rate through the heat excgjea will cause the oil outlet temperature to
and the cooling water outlet temperdture

A. increase; increase

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

ANSWER: A.

LUBE OIL LUBE OIL

gq | ls
>
N 7 \

(s v
T

COOLING COOLING
WATER WATER
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P632 (B431)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Assume that the inlet lube oil and inlet coolingevdemperatures are constant and cooling water flo
rate remains the same. Decreasing the oil floevttabugh the heat exchanger will cause the lube oi
outlet temperature to and the coolingmautlet temperature to

A. increase, increase

B. increase, decrease

C. decrease, increase

D. decrease, decrease

ANSWER: D.

LUBE OIL LUBE OIL

-~ F——~
A =
Ve

| 1 X

(S )
T

COOLING COOLING
WATER WATER
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P732 (B1834)

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

Valves A, B, and C are fully open. Valve D is 8&¥gent open. If valve D is throttled to 50 pergent
the temperature at point...

A. 3 will decrease.
B. 4 will increase.
C. 5will increase.
D. 6 will decrease.

ANSWER: B.

RETURN

10 FROM
SYSTEM SYSTEM
540°F ¢ 2
1 A
450°F >d HEAT
EXCHANGER
B 3
122°F
212°F¢ 4

5
HEAT 90°F COOLING
EXCHANGER D, 6 WATER

110°F

l"—|1 22°F7
L]

ION EXCHANGER
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1032 (B1031)

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

Valves A, B, and C are fully open. Valve D is 2frgent open. If valve D is opened to 100 percent,
the temperature at point...

A. 3 will increase.
B. 4 will decrease.
C. 5 will decrease.
D. 7 will increase.

ANSWER: B.

RE$gRN FROM
SYSTEM SYSTEM
540°F¢2
1 A
450°F HEAT
B 3 EXCHANGER
122°F
C
212°F ¢ 4
5
HEAT 90°F COOLING
EXCHANGER [ D] 6 WATER
110°F

l"—|1 22°F7
L]

ION EXCHANGER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1231 (B1231)

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

All valves are identical and are initially 50 pentepen. To lower the temperature at point 4, the

operator can adjust valve in the direction.
A. A; open
B. B; shut
C. C; open
D. D; shut
ANSWER: B.
REIgRN FROM
SYSTEM SYSTEM
540°F¢2
1 A
450°F é HEAT
EXCHANGER
B 3
122°F
c
212°F ¢ 4
5
HEAT “T90°F  COOLING
EXCHANGER D, 6 WATER
110°F
22wy
ION EXCHANGER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1432 (B1432)

The rate of heat transfer between two liquids ireat exchanger will increase if the... (Assume
single-phase conditions and a constant specifitfoedoth liquids.)

A. inlet temperature of the hotter liquid decredsg20°F.
B. inlet temperature of the colder liquid increabg0°F.
C. flow rates of both liquids decrease by 10 petcen
D. flow rates of both liquids increase by 10 petcen

ANSWER: D.
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1533

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

Cp-oil = 1.1 Btu/lbm-°F
Cpwater = 1.0 Btu/lbm-°F
Toitlin = 174°F

Toil-out = 114°F

Twater-in = 85°F

Twater-out = 115°F

Moil = 4.0 x 10 lom/hr
Mwater =?

What is the approximate mass flow rate of the caplvater?
A. 8.8 x 10 Iom/hr
B. 7.3 x 10 lbm/hr
C. 2.2 x 106lbm/hr

D. 1.8 x 16 Ibm/hr

ANSWER: A.

LUBE OIL LUBE OIL
/>=—-| F—= [=\
o< 1N
S 1\
Ve S X ~—~ "

Y ]
TUBE i
COOLING COOLING
WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1632 (B832)

The rate of heat transfer between two liquids $ingle-phase heat exchanger will decrease if the...
(Assume constant specific heat capacities.)

A. inlet temperatures of both liquids decrease @3F2
B. inlet temperatures of both liquids increase 0%/
C. flow rate of the colder liquid decreases by &€cpnt.
D. flow rate of the hotter liquid increases by Higent.

ANSWER: C.
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TOPIC: 191006

KNOWLEDGE: K1.07 [2.4/2.6]

QID: P1634 (B1631)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

Moi = 2.0 x 10 Ibm/hr
Mwater = 3.0 X 10 Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbom-°F
Tewin = 92°F

Tew-out = 125°F

Toi-in = 180°F

Toil-out = ?

Which one of the following is the approximate temgpere of the lube oil exiting the heat exchanger

(Toil-out)?

A. 126°F
B. 135°F
C. 147°F

D. 150°F

ANSWER: B.

LUBE OIL

LUBE OIL

/>I »* = R

o< 1N

S 1\

Vg = X ~—"~ N

Y 3

T TUBE i
COOLING COOLING
WATER WATER
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1732 (B1732)

Which one of the following will reduce the heatriséer rate between two liquids in a heat exchanger?
(Assume single-phase conditions and a constantfpleeat for both liquids.)

A. The inlet temperatures of both liquids decrdags@0°F.
B. The inlet temperatures of both liquids increlag@0°F.
C. The inlet temperature of the hotter liquid irages by 20°F.

D. The inlet temperature of the colder liquid irases by 20°F.

ANSWER: D.

TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1832 (B631)

The rate of heat transfer between two liquids iveat exchanger will increase if the: (Assume
single-phase conditions and a constant specificfoeaach liquid.)

A. flow rate of the colder liquid decreases by Eogent.
B. flow rate of the hotter liquid increases by Higent.
C. inlet temperatures of both liquids decrease@5y2
D. inlet temperatures of both liquids increase 0%/

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P1934 (B1933)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

moi = 1.5x 10 lbm/hr
Mwater = 2.5 X 10 Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbom-°F
Tewin = 92°F

Tew-out = 125°F

Toi-in = 160°F

Toil-out = ?

Which one of the following is the approximate temgpere of the lube oil exiting the heat exchanger

(Toil-out)?

A. 110°F
B. 127°F
C. 135°F

D. 147°F

ANSWER: A.

LUBE OIL

LUBE OIL
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2034

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

Cp-oil = 1.1 Btu/lbm-°F
Cp-water = 10 BtU/Ibm'oF
Moil =1.2 x 16 Ibm/hr

Mwater =1.61x 10 Ibm/hr
Totlin = 170°F
Toil out = 120°F
Twaterout = 110°F

Twaterin = ?

Which one of the following is the approximate caglwater inlet temperature (der i for the heat
exchanger?

A. 65°F
B. 69°F
C. 73°F
D. 77°F

ANSWER: B.

LUBE OIL LUBE OIL
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COOLING COOLING
WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2133 (B2132)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =120°F
Cooling water inlet temperature = 60°F

Assuming that cooling water flow rate is greaterttube oil flow rate, which one of the following
pairs of heat exchanger outlet temperatures isige8s (Assume both fluids have the same specific
heat.)

Lube Ol Cooling Water

Outlet Temp Outlet Temp
A. 100°F 100°F
B. 90°F 90°F
C. 80°F 80°F
D. 80°F 100°F
ANSWER: C.

LUBE OIL LUBE OIL
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WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2232

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

moi = 1.8 x 18 Ibm/hr
Mwater = 3.3 X 16 Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbom-°F
Tewin = 90°F

Tew-out = 120°F

Toi-in = 190°F

Toil-out = ?

What is the approximate temperature of the lubexiting the heat exchangero(®but)?

A. 110°F

B. 120°F

C. 130°F

D. 140°F

ANSWER: D.

LUBE OIL

LUBE OIL
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2434 (B2233)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =130°F
Cooling water inlet temperature =70°F

Assuming that cooling water flow rate is greaterttube oil flow rate, which one of the following

pairs of heat exchanger outlet temperatures isige8s (Assume both fluids have the same specific
heat.)

Lube Ol Cooling Water
Outlet Temp Outlet Temp
A. 90°F 100°F
B. 90°F 110°F
C. 100°F 100°F
D. 100°F 110°F
ANSWER: A.
LUBE OIL Lusiou
t
ol 1,
e==———Cth
g 1\

COOLING COOLING
WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]

QID: P2532 (B2534)

Refer to the drawing of an operating lube oil lexathanger (see figure below).

Given the following information:

moi = 1.5 x 18 lbm/hr
Mwater = 2.5 X 16 Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbom-°F
Toi-in = 160°F

Toilout = 110°F

Tewin = 92°F

Tew-out = ?

Which one of the following is the approximate temgpere of the cooling water exiting the heat

exchanger (dw-ou)?

A. 110°F

B. 115°F

C. 120°F

D. 125°F

ANSWER: D.
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LUBE OIL
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2632 (B2531)

The rate of heat transfer between two liquids iveat exchanger will decrease if the: (Assume
single-phase conditions and a constant specifitfoedoth liquids.)

A. inlet temperature of the hotter liquid increabg=20°F.
B. inlet temperature of the colder liquid decredsg20°F.
C. flow rates of both liquids decrease by 10 petcen
D. flow rates of both liquids increase by 10 petcen

ANSWER: C.

21- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2633 (B2632)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =110°F
Cooling water inlet temperature =75°F

Assuming that cooling water flow rate is greaterthube oil flow rate, which one of the following

pairs of heat exchanger outlet temperatures isige8s (Assume both fluids have the same specific
heat.)

Lube Ol Cooling Water
Outlet Temp _Outlet Temp
A. 100°F 100°F
B. 100°F 90°F
C. 90°F 100°F
D. 90°F 90°F
ANSWER: D.
LUBE OIL LUBimL
t
A 1.,
Ae=————=tR
S = 17\

-~ - % Y= N
LJ \TUBE Itl
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WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2732 (B2732)

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

All valves are identical and are initially 50 pencepen. To raise the temperature at point 4, the

operator can adjust valve in the direction.
A. A; shut
B. B; shut
C. C; open
D. D; open
ANSWER: C.
RE%’,RN FROM
SYSTEM SYSTEM
540°F¢2
1 A
20F T HEAT
EXCHANGER
B 3
122°F
c
212°F ¢4
3
HEAT 90°F _ COOLING
EXCHANGER D, 6 WATER
110°F
[|122°FY7
ION EXCHANGER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2733 (B2733)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =130°F
Cooling water inlet temperature =70°F

Assuming that cooling water flow rate is greaterthube oil flow rate, which one of the following

pairs of heat exchanger outlet temperatures iposgible? (Assume both fluids have the same
specific heat.)

Lube Ol Cooling Water
Outlet Temp _Outlet Temp
A. 90°F 86°F
B. 100°F 85°F
C. 110°F 84°F
D. 120°F 83°F
ANSWER: D.
LUBE OIL LUBimL
t
o
e
S o

TUBE

COOLING COOLING
WATER WATER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P2934 (B2933)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =130°F
Cooling water inlet temperature =70°F

Assuming the cooling water flow rate exceeds tte lail flow rate, which one of the following pairs
of heat exchanger outlet temperatures is possil{i&&sume both fluids have the same specific heat.)

Lube Oil Cooling Water
Outlet Temp _Outlet Temp

A.  100°F 90°F
B. 100°F 100°F
C. 110°F 90°F
D. 110°F 100°F
ANSWER: A.
LUBE OIL LUBE OIL
/’=i| s |:=‘\
o R
¢ e ——— 3\
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B X "
T TUBE i
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P3034 (B3082)

Refer to the drawing of a lube oil heat exchangee (figure below).
Given the following heat exchanger parameters:

* Lube oil flow rate is 200 Ibm/min.

* Lube oil enters the heat exchanger at 140°F.

* Lube oil leaves the heat exchanger at 100°F.

» Specific heat of the lube oil is 0.8 Btu/lom-°F.

» Cooling water flow rate is 400 lbm/min.

» Cooling water enters the lube oil heat exchangé0k.
» Specific heat of the cooling water is 1.0 Btu/Ibm-°

What is the approximate temperature of the coolater leaving the lube heat exchanger?
A. 76°F
B. 85°F
C. 92°F
D. 124°F

ANSWER: A.

LUBE OIL LUBE OIL
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P3132 (B934)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

Qo =1.0 x 10 Btu/hr
Toilin  =170°F
Toilout = 134°F

Twaterin = 85°F
Twater out= 112°F

Cpoil = 1.1 Btu/lom-°F
Cp-water = 1.0 Btu/lbm-°F
Mwater = ?

Which one of the following is the approximate misw rate of the cooling water?
A. 4.5 x 10 lbm/hr
B. 3.7 x 18 lbm/hr
C. 2.5x 161lbm/hr
D. 1.2 x 18 lbm/hr

ANSWER: B.

LUBE OIL LUBE OIL
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P3232 (B632)

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

Valves A, B, and D are fully open and valve C igg&@cent open. If valve C is opened to 100 percent
how will the temperatures at points 3 and 6 bectéfd?

Point 3 Point 6
A. Decrease Decrease
B. Decrease Increase
C. Increase Decrease
D. Increase Increase
ANSWER: D.
RE%RN FROM
SYSTEM SYSTEM
540°F ¢ 2
1 A
450°F > é HEAT
EXCHANGER
B 3
122°F
c
212°F e 4
5
HEAT “"90°F _ COOLING
EXCHANGER D 6 WATER
110°F
|—“|122°F'7
ION EXCHANGER
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P3332 (B1930)

Refer to the drawing of an operating water cleasygtem (see figure below). All valves are ideritica
and are initially 50 percent open.

To raise the temperature at point 7, the operatoracijust valve in the close direction.
A A
B. B
C. C
D. D
ANSWER: D.
RE%RN FROM
SYSTEM SYSTEM
540°F ¢ 2
1 A
450°F é HEAT
EXCHANGER
B 3
122°F
c
212°F ¢ 4
.3
HEAT 90°F _ COOLING
EXCHANGER D. 6 WATER
110°F

l"—|1 22°F7
L]

ION EXCHANGER
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QID: P3432 (B1331)

Refer to the drawing of an operating lube oil leathanger (see figure below).

Given the following information:

moi = 1.8 x 18 Ibm/hr
Mwater = 3.3 X 16 Ibm/hr
Cpoil = 1.1 Btu/lbm-°F
Cp-water = 1.0 Btu/lbom-°F
Tewin = 90°F

Tew-out = 120°F

Toi-in = 170°F

Toil-out = ?

What is the approximate temperature of the lubexiting the heat exchangero(®but)?

A. 110°F

B. 120°F

C. 130°F

D. 140°F

ANSWER: B.
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KNOWLEDGE: K1.07 [2.4/2.6]
QID: P3632 (B3631)

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

If cooling water flow rate is 1.0 x £@bm/hr, what is the approximate water flow rateha cleanup
system?

A. 2.2 x 10 Ibm/hr
B. 3.2 x 16 lbm/hr
C. 2.2x 161bm/hr
D. 3.2 x 16 lbm/hr

ANSWER: A.

RETURN
T0 FROM

SYSTEM SYSTEM

540°F¢2

450°F HEAT
EXCHANGER
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212°F e 4
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[—————————

HEAT 90°F COOLING
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QID: P3732 (B3732)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =130°F
Cooling water inlet temperature =70°F

Assume that cooling water mass flow rate is lean thbe oil mass flow rate, and that both fluidgeha
the same specific heat. Which one of the followpags of heat exchanger outlet temperatures is not
possible?

Lube Ol Cooling Water
Outlet Temp Outlet Temp
A. 100°F 105°F
B. 105°F 105°F
C. 110°F 90°F
D. 115°F 90°F
ANSWER: C.
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QID: P3833 (B3832)

A main turbine-generator was operating at 80 peroad with the following initial steady-state lube
oil and cooling water temperatures for the maibing lube oil heat exchanger:

Toilin = 174°F
Toilowt = 114°F
Twaterin = 85°F

Twaterout = 115°F

Six months later, the following current steady-sta¢at exchanger temperatures are observed:

Toilin = 177°F
Toilouwt = 111°F
Twaterin = 85°F

Twaterout = 115°F

Assume that the total heat exchanger heat traosédficient and the cooling water mass flow rate do
not change, and that the specific heat valuehcboling water and lube oil do not change. Also
assume that the lube oil system is a closed system.

Which one of the following could be responsible hog differences between the initial and current
steady-state heat exchanger temperatures?

A. The current main turbine-generator load is lothamn the initial load.

B. The current main turbine-generator load is highan the initial load.

C. The current main turbine lube oil mass flow iiatkess than the initial flow rate.

D. The current main turbine lube oil mass flow riatgreater than the initial flow rate.

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P4416 (B4416)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =120°F
Cooling water inlet temperature = 60°F

Assuming that cooling water flow rate is greaterthube oil flow rate, which one of the following
pairs of heat exchanger outlet temperatures isige8s (Assume both fluids have the same specific
heat.)

Lube Ol Cooling Water
Outlet Temp Outlet Temp
A. 90°F 100°F
B. 90°F 85°F
C. 95°F 100°F
D. 95°F 85°F
ANSWER: B.
LUBE OIL LUBimL
t
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A main turbine-generator was operating at 80 peroad with the following initial steady-state lube
oil and cooling water temperatures for the maibing lube oil heat exchanger:

Toilin = 174°F
Toilowt = 114°F
Twaterin = 85°F

Twaterout = 115°F

Six months later, the current steady-state hedtanger temperatures are:

Toilin = 174°F
Toilowt = 120°F
Twaterin = 85°F

Twaterout = 120°F

Assume that the lube oil mass flow rate does nahgh, and that the specific heat values for the
cooling water and lube oil do not change. Alsaiassthat the main turbine lube oil system is a
closed system.

The differences between the initial and currerddyestate heat exchanger temperatures could be
caused by the current main turbine-generator |@agb with the current heat exchanger
cooling water mass flow rate being

A. higher; lower

B. higher; higher

C. lower; lower

D. lower; higher

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P5516 (B5517)

Refer to the drawing of a lube oil heat exchangee (figure below).
The lube oil heat exchanger is in service withftllewing inlet temperatures:

Lube oil inlet temperature =130°F
Cooling water inlet temperature =70°F

Given that cooling water mass flow rate is gre#tan lube oil mass flow rate, which one of the

following pairs of heat exchanger outlet temperedls_not possible? (Assume both fluids have the
same specific heat.)

Lube Ol Cooling Water
Outlet Temp _Outlet Temp
A. 90°F 105°F
B. 90°F 100°F
C. 110°F 95°F
D. 110°F 85°F
ANSWER: C.
LUBE OIL LUBimL
t
T
e
g e . R

TUBE

COOLING COOLING
WATER WATER

-36- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
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Refer to the drawing of an operating lube oil leathanger (see figure below).
Assume that the inlet lube oil and inlet coolingt@vaemperatures are constant and the lube oil flow
rate remains the same. If the cooling water flate increases, the lube oil outlet temperature will
; and the cooling water outlet tempeeatul
A. increase; increase
B. increase; decrease
C. decrease; increase

D. decrease; decrease

ANSWER: D.
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Refer to the drawing of an operating parallel-flmve oil heat exchanger (see figure below).
Assume that lube oil (LO) inlet temperature is ¢eshan cooling water (CW) inlet temperature.

Unlike a counter-flow heat exchanger, in a pardlteh heat exchanger the temperature
can_never be greater than the temperatur

A. LO outlet; CW inlet
B. LO outlet; CW outlet
C. CW outlet; LO inlet
D. CW outlet; LO outlet

ANSWER: D.

LUBE LUBE
OIL INLET OIL OUTLET
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Refer to the drawing of an operating process waeamup system (see figure below).

Assume there is no heat loss from the process wkganup system to the surroundings and the
process water flow rate does not change. If vBlwboses fully, what will be the final steady-state
temperature of the process water flowing throughfilker?

A. 212°F

B. 302°F

C. 450°F

D. 540°F

ANSWER: D.

REISRN FROM
SYSTEM SYSTEM
540°F
A
450°F >d HEAT
B EXCHANGER
122°F
Cc
212°F
HEAT 5 90°F COOLING
EXCHANGER <] WATER
110°F
122°F9
FILTER
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A counter-flow heat exchanger is being used to do®lube oil for a main turbine and generator.

The main turbine and generator was initially ogagaat 100 percent load with the following stable
heat exchanger conditions:

Toilin =174°F
Toilowt  =114°F
Twaterin = 85°F

Twaterout = 115°F

Main turbine and generator load was reduced, amthéfat exchanger cooling water mass flow rate
was decreased to one-half of its initial valueultasg in the following stable current conditions:

Toilin = 178°F
Toilout =138°F
Twaterin = 85°F
Twaterout = 7

Assume that the lube oil mass flow rate and theipdneats of both fluids did not change.
Which one of the following is the current coolinguer outlet temperature?

A. 115°F

B. 125°F

C. 135°F

D. 145°F

ANSWER: B.
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QID: P6516 (B6516)

Refer to the drawing of a heat exchanger (seedigefow).

The heat exchanger is in service with the followimgt temperatures:

Service water inlet temperature = 130°F
Cooling water inlet temperature =70°F

Assume that both fluids have the same specific, laeak that service water mass flow rate is greater
than cooling water mass flow rate. Which one effthllowing pairs of heat exchanger outlet
temperatures is possible?

Service Water Cooling Water

Outlet Temp. _Outlet Temp.
A. 120°F 82°F
B. 110°F 90°F
C. 100°F 98°F
D. 90°F 106°F
ANSWER: A.
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Given the following parameter values for a feedwhesater:

Feedwater inlet temperature = 320°F
Feedwater inlet pressure = 1,000 psia
Feedwater mass flow rate = 1.0 1@m/hr
Extraction steam pressure = 500 psia

Assume that the extraction steam enters the haaterdry saturated vapor and leaves the heater as a
saturated liquid at 500 psia.

Which one of the following is the approximate misw rate of extraction steam required to increase
feedwater temperature to 380°F?

A. 5.2 x 1d Iom/hr
B. 7.9 x 10 lbm/hr
C. 8.4 x 101bm/hr
D. 8.9 x 10 lbm/hr

ANSWER: C.

-42- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
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Refer to the drawing of an operating parallel-flmve oil heat exchanger (see figure below).

Unlike a counter-flow heat exchanger, in the patdlbw heat exchanger the
temperature will always be greater than the temperature.

A. CW outlet; LO inlet
B. CW outlet; LO outlet
C. LO outlet; CW inlet
D. LO outlet; CW outlet

ANSWER: D.

LUBE
OIL INLET

|

LUBE
OIL OUTLET

f

€ 1
$C 1
$C N
e ~
I ']
T TUBE ¢
COOLING COOLING
WATER INLET WATER OUTLET
-43- Heat Exchangers and Condensers




NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P7516 (B7517)

Refer to the drawing of a heat exchanger (seedigefow).
The heat exchanger is in service with the followimgt temperatures:

Cooling water inlet temperature =70°F
Service water inlet temperature =130°F

Assume that both fluids have the same specific, laeak that cooling water mass flow rate is greater
than service water mass flow rate. Which one efftiiowing pairs of heat exchanger outlet
temperatures is not possible?

Cooling Water Service Water

Outlet Temp. Outlet Temp.
A 78°F 120°F
B 90°F 110°F
C. 98°F 100°F
D 100°F 90°F
ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.07 [2.4/2.6]
QID: P7676 (B7676)

Which one of the following will increase the hearnsfer rate between two liquids in a heat
exchanger? (Assume single-phase conditions andstant specific heat for both liquids.)

A. The mass flow rate of the hotter liquid decredsg 10 percent.
B. The mass flow rate of the colder liquid decredsg10 percent.
C. The inlet temperature of the hotter liquid irages by 20°F.

D. The inlet temperature of the colder liquid irases by 20°F.

ANSWER: C.

TOPIC: 191006
KNOWLEDGE: K1.09 [2.8/2.8]
QID: P31

Severe stress in a mechanical component, inducedshygden, unequally distributed temperature
reduction is a description of...

A. fracture stress.
B. brittle fracture.
C. thermal shock.
D. pressurized thermal shock.

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.09 [2.8/2.8]
QID: P233

The major thermodynamic concern resulting fromdbptooling a reactor vessel is...
A. thermal shock.

B. stress corrosion.

C. loss of shutdown margin.

D. loss of subcooling margin.

ANSWER: A.

TOPIC: 191006
KNOWLEDGE: K1.09 [2.8/2.8]
QID: P2832 (B633)

Steam has been admitted to a main condenser fatirdEes with no cooling water flow. Initiating
full cooling water flow rate at this time will....

A. reduce the stress on the condenser shell bglyapooling the shell.

B. reduce the stress on the condenser tubes iy aioling the tubes.

C. induce large thermal stresses on the condehe#r s

D. induce large thermal stresses on the junctietsden the condenser tubes and the tubesheet.

ANSWER: D.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P32 (B1234)

Refer to the drawing of an operating lube oil leathanger (see figure below).

If scaling occurs inside the cooling water tubemlimg water outlet temperature will

and lube oil outlet temperature will Asqume the lube oil and cooling water flow rates
do not change.)

A. decrease; decrease

B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P105

Which one of the following will occur to reduce theat transfer rate in a parallel-flow heat excleang
as scaling increases on the exterior surface diuties?

A. Flow rate through the tubes will decrease.
B. Surface area of the tubes will decrease.
C. Thermal conductivity of the tubes will decrease.

D. Delta-T across the tubes will decrease.

ANSWER: C.

TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P331 (B332)

A nuclear power plant is operating at steady-statelitions with the main generator supplying 1,000
MW to the power grid. Assume main generator laadains constant.

If one percent of the tubes in the main condenseoime plugged, condenser absolute pressure will
; and condenser hotwell temperature will

A. increase; increase

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

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P1285

A nuclear power plant was initially operating agady-state 100 percent power with the following
reactor coolant system (RCS) and steam generaByrg&ameters:

RCS average coolant temperature = 575°F

RCS hot leg temperatures = 600°F
RCS cold leg temperatures = B50°F
SG pressures = 885 psig

The reactor was shut down for a maintenance outhg&g which 7 percent of the tubes in each SG
were plugged. The reactor was restarted and paagiramped to 100 percent. To establish the

same SG pressure at 100 percent power, RCS averatznt temperature will have to be increased
to...

A. 578°F.
B. 580°F.
C. 582°F.
D. 584°F.

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P1685

A nuclear power plant with two steam generators)S&&s initially operating at steady-state 90
percent power with the following SG and reactorlanbsystem (RCS) parameters:

RCS average coolant temperature = 575°F

RCS hot leg temperatures = 600°F
RCS cold leg temperatures = 550°F
SG pressures = 885 psig

The reactor was shut down for a maintenance outhgag which multiple tubes were plugged in
each SG. The reactor was restarted with 98 peofehe RCS flow that existed prior to the outage.

If RCS hot leg temperatures are maintained at 60dfi-the reactor at 90 percent power, the RCS
cold leg temperatures will be...

A. 546°F.
B. 547°F.
C. 548°F.
D. 549°F.

ANSWER: D.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P2233 (B1833)

Refer to the drawing of an operating lube oil leathanger (see figure below).

If deposits accumulate on the outside of the cgolater tubes, cooling water outlet temperaturé wil
; and lube oil outlet temperature will . (Assume the lube oil and cooling

water inlet temperatures and flow rates do not gagn

A. decrease; increase

B. decrease; decrease

C. increase; increase

D. increase; decrease

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P3633 (B3635)

A main turbine-generator is operating at 80 pertmad with the following initial steady-state
temperatures for the main turbine lube oil heaharger:

Toilin =174°F
Toilowt  =114°F
Twaterin = 85°F

Twaterout = 115°F

After six months of main turbine-generator openmatitne following_final steady-state lube oil heat
exchanger temperatures are observed:

Toilin = 179°F
Toilout  =119°F
Twaterin = 85°F

Twaterout = 115°F

Assume the final cooling water and lube oil floieisaare the same as the initial flow rates, and the
specific heat values for the cooling water and loibelo not change.

Which one of the following could be responsible tog differences between the initial and final heat
exchanger steady-state temperatures?

A. The heat exchanger tubes have become fouledswitle.

B. The temperature of the cooling water sourceithagased.

C. The final main turbine-generator load is higthem the initial load.
D. The final main turbine-generator load is loweart the initial load.

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P4617 (B4616)

Refer to the drawing of two system curves for amtaindenser cooling water system (see figure
below).

Which one of the following will cause the systennvauto shift from the solid curve toward the dashed
curve?

A. The main condenser tubes are cleaned.
B. The main condenser tubes become increasinglgdou
C. Cooling water flow rate is increased by 25 petd®y starting an additional cooling water pump.

D. Cooling water flow rate is decreased by 25 parbg stopping one of the operating cooling water
pumps.

ANSWER: A.

HEAD 7

FLOW RATE

-53- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P5116 (B5117)

Refer to the drawing of two system curves for adgpmain condenser cooling water system (see
figure below).

Which one of the following will cause the systennvauto shift from the solid curve toward the dashed
curve?

A. The main condenser tubes are cleaned.
B. The main condenser tubes become increasinglgdou

C. Cooling water system flow rate is increased byé@rcent by starting an additional cooling water
pump.

D. Cooling water system flow rate is decreasedbpé&rcent by stopping one of the operating
cooling water pumps.

ANSWER: B.

HEAD s/

FLOW RATE
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P6616 (B6617)

Refer to the drawing of an operating lube oil leathanger (see figure below).

If mineral deposits accumulate on the inside ofdbeling water tubes, cooling water outlet
temperature will ; and lube oil outletperature will . (Assume the lube oll
and cooling water inlet temperatures and flow ra®sot change.)

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.
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TOPIC: 191006
KNOWLEDGE: K1.12 [2.5/2.7]
QID: P7625 (B7625)

Refer to the drawing of an operating lube oil leathanger (see figure below).

The heat exchanger was initially placed in contirsiservice 6 months ago. During the 6-month
period of operation, mineral deposits have accutaedlaside the heat exchanger tubes.

The following parameters are currently stable airtimitial values:

* Lube oil mass flow rate

* Lube oil inlet temperature

* Lube oil outlet temperature

» Cooling water inlet temperature

Compared to their initial values, the current coglwater outlet temperature is ; and the
current cooling water mass flow rate is

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

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P33

Borated water is flowing through the tubes of atlegahanger being cooled by fresh water. The shell
side pressure is less than tube side pressure.t Whaccur as a result of a tube failure?

A. Shell side pressure will increase and the bdratater system will be diluted.
B. Shell side pressure will decrease and the baratder inventory will be depleted.
C. Shell side pressure will increase and the bdrater inventory will be depleted.
D. Shell side pressure will decrease and the boratger system will be diluted.

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P234 (B3535)

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

Which one of the following effects will occur besauof the failed tube in the heat exchanger?
A. Level in the surge tank will increase.

B. Flow in the low pressure (LP) system will reveers

C. Pressure in the low pressure (LP) system witese.

D. Low pressure (LP) fluid heat exchanger outletggerature will decrease.

ANSWER: D.

SERVICE
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TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P333 (B333)

A nuclear power plant is operating normally at 8dgent power. Which one of the following will
result from a cooling water tube rupture in themaondenser?

A. Increased condenser vacuum.
B. Increased conductivity of the condensate.
C. Decreased condensate pump available net posiisteon head.

D. Decreased condensate pump flow rate.

ANSWER: B.

TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P1134 (B1931)

With a nuclear power plant operating at 50 perpenter, which one of the following will occur as a
result of multiple tube leaks in the main condefsgAssume that main condenser vacuum does not
change.)

A. Condensate depression will decrease.

B. Condensate conductivity will increase.

C. Condensate oxygen concentration will decrease.
D. Condenser inlet cooling water flow rate will dease.

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P1234 (B1535)

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

Which one of the following will occur as a resulttbe indicated tube failure in the heat exchanger?
A. High pressure (HP) fluid inventory increases.

B. Pressure in the low pressure (LP) system deeseas

C. Temperature in the low pressure (LP) systenesmsxs.

D. Levelin the surge tank decreases.

ANSWER: D.

SERVICE
WATER SURGE
TANK
FROM
HEAT — 3
LOADS
LP FLUID
120°F

TO
OTHER HP FLUID
HEAT <——
LOADS @—

FAILED/ lso o PUMP

TUBE

-60- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.13 [2.8/2.9]
QID: P4917 (B4918)

A nuclear power plant was initially operating agady-state 50 percent power with 50 gpm of main
condenser cooling water inleakage through a coaliatgr tube rupture. Power was then increased,
and is currently stable at 60 percent.

Assume the size of the cooling water tube ruptwescot change, and the main condenser cooling
water inlet pressure and inlet temperature do hahge.

When compared to the flow rate of main condenseling water inleakage at 50 percent power, the
flow rate of cooling water inleakage at 60 perqamwer is because the main condenser
pressure at 60 percent power is

A. higher; lower

B. higher; higher

C. lower; lower

D. lower; higher

ANSWER: D.

TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P1834 (B111)

During normal nuclear power plant operation, a ntaindenser develops an air leak which decreases
vacuum at a rate of 1.0 inch Hg/min. Which onéheffollowing will increase because of this
condition? (Assume that main turbine steam ingd¥e position does not change.)

A. Steam cycle efficiency.

B. Main turbine work output.

C. Condenser hotwell temperature.

D. Low pressure turbine exhaust steam moisturescont

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P1912 (B936)

During normal nuclear power plant operation, whegslair entry into the main condenser reduce the
thermodynamic efficiency of the steam cycle?

A. The rate of steam flow through the main turbimereases.
B. The condensate subcooling in the main condetemeases.
C. The enthalpy of the low pressure turbine exhegseases.

D. The air mixes with the steam and enters the eosatke.

ANSWER: C.

TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P2634 (B2633)

A nuclear power plant is operating at steady-st@t percent power. Assuming that condenser
cooling water inlet temperature and flow rate doctange, if main condenser vacuum decreases,
condensate temperature will...

A. increase, because condensate subcooling hasadeck.

B. increase, because condenser saturation prasssiracreased.

C. decrease, because condensate subcooling heasadr

D. decrease, because condenser saturation préssudecreased.

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P3534 (B2736)

A nuclear power plant is operating at steady-st@t® percent power when air inleakage causes main
condenser vacuum to decrease from 28 inches Hgiwatm 27 inches Hg vacuum. Assume the
main steam inlet pressure, inlet quality, and nilass rate through the main turbine do not change,
and the condenser cooling water inlet temperatadenaass flow rate do not change.

When the plant stabilizes, turbine exhaust qualitybe ; and turbine exhaust
temperature will be

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

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P3734 (B3777)

A nuclear power plant is operating near rated pomr the following initial conditions:

Main steam pressure =900 psia

Main steam quality =100 percent, saturated vapor

Main condenser pressure = 1.0 psia
Air leakage into the main condenser results imtlagn condenser pressure increasing and stabilizing
at 2.0 psia. Assume that all main steam paramg@tegs pressure, quality, and mass flow rate)
remain the same and that the main turbine effigi#amains at 100 percent.

Which one of the following is the percent by whible main generator MW output will decrease as a
result of the main condenser pressure increase?

A. 5.0 percent
B. 6.3 percent
C. 7.5 percent
D. 8.8 percent

ANSWER: C.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P4016 (B4018)

Refer to the drawing of an operating lube oil leathanger (see figure below).

The heat exchanger is operating with the followmtial parameters:

Cooling water inlet temperatureddin) = 75°F
Cooling water outlet temperaturecglou) = 95°F
Oil inlet temperature Ji-in) = 150°F
Oil outlet temperature Gh-out) = 120°F

Air introduction to the heat exchanger resultsame of the heat exchanger tubes becoming
uncovered. As a resulteoutdecreases to 91°F.  Assume the inlet temperatumass flow rates,
and specific heats of both fluids do not change.

Which one of the following will be the resultingriperature of the lube oil exiting the heat exchange
(Toil-out)?

A. 126°F
B. 130°F
C. 134°F
D. 138°F

ANSWER: A.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P4517 (B2832)

Refer to the drawing of an operating lube oil leathanger (see figure below).
Given the following initial parameters:
Cooling water inlet temperatureddin) = 75°F
Cooling water outlet temperaturecglou) = 105°F
Oil inlet temperature Ji-in) = 140°F
Oil outlet temperature Gh-out) =100°F
Air introduction to the heat exchanger resultsame of the heat exchanger tubes becoming
uncovered. As a resulteoutdecreases to 99F.  Assume that the mass flovanatspecific heat
of both fluids remain the same, and that Toil-ieslaot change. Which one of the following will be
the approximate temperature of the lube oil exitmgheat exchanger djilout)?
A. 99°F
B. 108°F
C. 116°F
D. 122°F

ANSWER: B.
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TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P4816 (B4817)

Refer to the drawing of an operating lube oil leathanger (see figure below).

The heat exchanger is operating with the followmtial parameters:

Cooling water inlet temperatureddin) = 75°F
Cooling water outlet temperaturecglou) = 95°F
Oil inlet temperature Ji-in) = 150°F
Oil outlet temperature Gh-out) = 110°F

Air leakage into the heat exchanger causes sorttedfeat exchanger tubes to become uncovered.
As a result, Twoutdecreases to 89°F. Assume the inlet temperatmass flow rates, and specific
heats of both fluids do not change.

Which one of the following will be the resultingriperature of the lube oil exiting the heat exchange
(Toil-out)?

A. 116°F
B. 122°F
C. 130°F
D. 138°F

ANSWER: B.

LUBE OIL LUBE OIL

/) A,/-\\\

I # 1N
o R
S . R

COOLING COOLING
WATER WATER

-67- Heat Exchangers and Condensers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191006
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P5417 (B5418)

Refer to the drawing of an operating lube oil leathanger (see figure below).

The heat exchanger was operating with the follovivitial parameters:

Cooling water inlet temperatureddin) = 71°F
Cooling water outlet temperaturecglou) = 91°F
Oil inlet temperature Ji-in) = 175°F
Oil outlet temperature Gh-out) = 125°F

The heat exchanger was vented, resulting in theviolg current parameters:

Cooling water inlet temperatureddin) = 71°F
Cooling water outlet temperaturecglou) = 95°F
Oil inlet temperature (dfi-in) = 175°F
Oil outlet temperature @l-out) = ?

Assume that the mass flow rates and specific fegdisth fluids were unchanged.
Which one of the following is the current lube oiltlet temperature Gi-out)?

A. 115°F

B. 120°F

C. 130°F

D. 135°F

ANSWER: A. LUBE OIL LUBE OIL
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TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: PI935 (B737)

A demineralizer is being used in a water purificatsystem. How will the accumulation of
suspended solids in the demineralizer affect tmopaance of the demineralizer?

A. The rate of resin depletion will increase.
B. The flow rate of water through the demineraliw@t increase.
C. The differential pressure across the deminemalizll decrease.

D. The rate of unwanted ion removal from the systalhdecrease.

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P1035

A sudden increase in the conductivity of watethatdutlet of a demineralizer may result from...
A. increased demineralizer flow rate.

B. reduced demineralizer inlet temperature.
C. increased demineralizer effluent pressure.
D. reduced demineralizer inlet conductivity.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P1535 (B1138)

A condensate demineralizer differential pressur@®)@auge indicates 4.0 psid at 50% flow rate.
Over the next two days plant power changes haveechtondensate flow rate to vary between 25%
and 100%.

Which one of the following combinations of condelesiéow rate and demineralizer D/P, observed
during the power changes, indicates an increageiaccumulation of insoluble corrosion products in
the demineralizer?

Condensate Demineralizer
Flow Rate D/P (psid)

A. 100% 15.0

B. 75% 9.0

C. 60% 5.0

D. 25% 2.0
ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P1736 (B1736)

A condensate demineralizer differential pressur@®}@auge indicates 6.0 psid at 50% flow rate.
Which one of the following combinations of condetesdow rate and demineralizer D/P observed at
various power levels over the next few days indisan increase in the accumulation of insoluble
corrosion products in the demineralizer?

Condensate Demineralizer
Flow Rate D/P (psid)

A. 100% 23.5

B. 75% 16.5

C. 60% 8.5

D. 25% 15
ANSWER: B.
TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P2035 (B1237)

Which one of the following conditions may lead t@aoneling in an operating demineralizer?

A.

B.

C.

D.

Suspended solids forming a mat on the surfager laf the resin bed.
A sudden 10°F decrease in the temperature ahtheent to the demineralizer.
Exhaustion of the resin bed due to high condgiigtof the demineralizer influent.

Operation of the demineralizer with influentfloate at 10 percent below design flow rate.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P2135 (B637)

High differential pressure in a demineralizer cooddcaused by all of the following except...
A. resin exhaustion.

B. resin overheating.

C. crud buildup.

D. high flow rate.

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P2235 (B2638)

A condensate demineralizer differential pressur®)@auge indicates 4.0 psid at 50% flow rate.
Which one of the following combinations of condelesiéow and demineralizer D/P observed at
various power levels over the next few days inéisan increase in the accumulation of insoluble
corrosion products in the demineralizer?

Condensate Demineralizer
Flow Rate D/P (psid)

A. 25% 0.9

B. 60% 6.3

C. 75% 8.7

D. 100% 15.6
ANSWER: B.
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TOPIC: 191007
KNOWLEDGE: K1.01 [2.3/2.5]
QID: P2335 (B2338)

A condensate demineralizer differential pressur@®)@auge indicates 4.0 psid at 50% flow rate.
Over the next two days plant power changes haveechtondensate flow rate to vary between 25%
and 100%.

Which one of the following combinations of conddegtow and demineralizer D/P, observed during
the power changes, indicates an increase in thevadation of insoluble corrosion products in the
demineralizer?

Condensate Demineralizer
Flow Rate D/P (psid)

A. 100% 15.0

B. 75% 9.0

C. 40% 3.0

D. 25% 1.0
ANSWER: C.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P535 (B39)

Which one of the following is an indication of nesixhaustion in a demineralizer?
A. An increase in suspended solids in the effluent.

B. A decrease in the flow rate through the demimssa

C. Anincrease in the conductivity of the effluent.

D. Anincrease in the differential pressure actbssdemineralizer.

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P835 (B839)

The decontamination factor for ionic impuritieseoflemineralizer can be expressed as...
A. Inlet Conductivity minus Outlet Conductivity.

B. Outlet Conductivity minus Inlet Conductivity.

C. Inlet Conductivity divided by Outlet Conductiyit

D. Outlet Conductivity divided by Inlet Conductiyit

ANSWER: C.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P936

The ion exchange efficiency of a condensate demilizer is determined by performing a calculation
using the...

A. change in conductivity at the outlet of the deenglizer over a period of time.
B. change in pH at the outlet of the demineral@esr a period of time.

C. demineralizer inlet and outlet conductivity.

D. demineralizer inlet and outlet pH.

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P1735

Which one of the following is an indication thatlemineralizer resin has become exhausted?
A. Decreased demineralizer process water flow rate.

B. Decreased demineralizer influent conductivity.

C. Decreased demineralizer differential pressure.

D. Decreased demineralizer decontamination factor.

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P1835

The ion exchange efficiency of a condensate demlizer can be calculated using the values for
demineralizer inlet and outlet...

A. conductivity.

B. pH.

C. N-16 radioactivity.
D. pressure.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P2236 (B1437)

To determine the decontamination factor for iomgurities of a demineralizer, the two parameters
that must be monitored are inlet and outlet...

A. pH.
B. conductivity.

C. suspended solids.

D. pressure.

ANSWER: B.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P2735 (B2737)

What percentage of impurities is being removed ftbenwater passing through an ion exchanger if
the ion exchanger has a decontamination factob®f 2

A. 99 percent
B. 96 percent
C. 88 percent
D. 75 percent

ANSWER: B.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P3235 (B3238)

What percentage of ionic impurities is being remtbfrem the water passing through an ion
exchanger if the ion exchanger has a decontamméiaior of 507?

A. 98 percent
B. 96 percent
C. 75 percent

D. 50 percent

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P3435 (B3437)

The decontamination factor of a condensate denlinerdnas just been determined to be 50, based on
conductivity measurements.

If condensate having a conductivity of @ho/cm is flowing into this demineralizer, whicheoaf
the following is the conductivity of the condensatehe outlet of the demineralizer?

A. 0.4umho/cm
B. 1.0umho/cm
C. 4.0pumho/cm
D. 10.0umho/cm

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P3636 (B3637)

The decontamination factor of a condensate denlinerdnas just been determined to be 10, based on
conductivity measurements.

If condensate having a conductivity of @ho/cm is flowing into this demineralizer, whicheoaf
the following is the conductivity of the condensatehe_outlet of the demineralizer?

A. 0.5umho/cm
B. 2.0umho/cm
C. 5.0umho/cm

D. 10.0umho/cm

ANSWER: B.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P4219 (B4219)

The decontamination factor of a condensate denlinerdias just been determined to be 5.0, based on
conductivity measurements.

If condensate having a conductivity of @ho/cm is flowing into this demineralizer, whicheoaf
the following is the conductivity of the condensatehe_outlet of the demineralizer?

A. 0.4umho/cm
B. 4.0umho/cm
C. 10.0umho/cm
D. 100.0umho/cm

ANSWER: B.
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TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
QID: P4718 (B4719)

What percentage of ionic impurities is being remtbfrem the water passing through an ion
exchanger if the ion exchanger has a decontammédiior of 1.0?

A. 100 percent
B. 99 percent
C. 1 percent
D. 0 percent

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.03 [2.2/2.5]
KNOWLEDGE: K1.06 [2.1/2.5]

QID: P5418

Two indications of channeling through an operatiegnineralizer are a -than-normal
demineralizer differential pressure and a -than-normal decontamination factor for ionic
impurities.

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

D. lower; higher

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P635 (B2237)

How does demineralizer differential pressure ingi¢he condition of a demineralizer resin bed?
A. Low differential pressure indicates flow bloclkaip the demineralizer.

B. Low differential pressure indicates that the deralizer resin bed is exhausted.

C. High differential pressure indicates flow blogkan the demineralizer.

D. High differential pressure indicates that thendeeralizer resin bed is exhausted.

ANSWER: C.

TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P836 (B539)

A lower-than-expected differential pressure aceossixed-bed demineralizer is an indication of...
A. depletion of the resin.

B. channeling through the resin bed.

C. improper resin regeneration.

D. adecrease in inlet conductivity.

ANSWER: B.

-12- Demineralizersand | on Exchangers



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P1036 (B639)

As the operating time of a demineralizer resin inedeases, the differential pressure across the.bed
A. increases due to depletion of the resin ion arge sites.

B. increases due to trapping of suspended solids.

C. decreases due to gradual resin breakdown.

D. decreases due to erosion of the resin ion exgghaites.

ANSWER: B.

TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P1136

Which one of the following will cause a large pragsdrop across a demineralizer that is in oparatio
A. Channeling of flow through the demineralizer.

B. Decrease in flow rate through the demineralizer.

C. Accumulation of suspended solids filtered byrdmsn beads.

D. Improper demineralizer venting after resin fill.

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P1236

An indication that a demineralizer resin bed iggled is a...
A. large pressure drop across the bed.

B. high flow rate through the bed.

C. temperature rise in the effluent.

D. large conductivity increase across the bed.

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P1537 (B1539)

A higher-than-expected differential pressure acemseperating demineralizer can be caused by...
A. exhaustion of the cation exchange resin.

B. channeling through the resin bed.

C. insufficient resin backwash.

D. decreased demineralizer inlet conductivity.

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P1836 (B337)

A fresh demineralizer that continuously processatenwith a high concentration of suspended solids
will first develop an increase in the...

A. conductivity at the demineralizer outlet.
B. decontamination factor of the demineralizer.
C. differential pressure across the demineralizer.

D. pH at the demineralizer outlet.

ANSWER: C.

TOPIC: 191007
KNOWLEDGE: K1.06 [2.1/2.5]
QID: P7645 (B7645)

Which one of the following describes a possibleseaand effect associated with a lower-than-normal
differential pressure across a demineralizer duoiihgrwise normal system flow conditions?

A. The resin has developed low resistance flowgatinich can decrease the decontamination factor
for the demineralizer.

B. The resin has developed low resistance flowgatfich can increase the decontamination factor
for the demineralizer.

C. The resin has become compacted, which can reébdadew rate through the demineralizer and
decrease the decontamination factor for the demlizer.

D. The resin has become compacted, which can retiedéw rate through the demineralizer and
increase the decontamination factor for the deralizar.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P1636 (B838)

Which one of the following, if processed througiheanineralizer, will rapidly reduce the effectiveses
of the demineralizer?

A. Oily water
B. Condensate
C. Makeup water

D. Radioactive water

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P2037

A nuclear power plant has been operating normaliy0@ percent power for one month and with the
same reactor coolant boron concentration for thiedad hours.

Which one of the following changes associated within-service reactor coolant demineralizer will
reduce the reactor coolant boron concentratioherdemineralizer effluent?

A. Increase the temperature of the reactor codlaimg processed from 95°F to 105°F.
B. Decrease the temperature of the reactor cobking processed from 105°F to 95°F.
C. Increase the flow rate of reactor coolant b@raggessed from 75 gpm to 100 gpm.
D. Decrease the flow rate of reactor coolant beiragessed from 75 gpm to 50 gpm.

ANSWER: B.
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TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P2837

A nuclear power plant has two identical mixed resiactor coolant ion exchangers, A and B, which
operated in parallel service continuously for tweeks of power operation immediately after a
refueling outage. lon exchanger A was then remdrad service while ion exchanger B remained
in service. After 10 months of continuous openat full power, it is necessary to place ion
exchanger A in service and remove ion exchangeo tervice.

Which one of the following describes why the effiut&om ion exchanger A initially should be
drained to a collection facility prior to placinigetion exchanger in full service?

A. To prevent a rapid increase in reactor cool&ht p
B. To prevent a rapid decrease in reactor cooldnt p
C. To prevent a rapid increase in reactor coolanbito concentration.

D. To prevent a rapid decrease in reactor coolargrbconcentration.

ANSWER: C.

TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P2937

A nuclear power plant has been operating normaliy0@ percent power for one month and with the
same reactor coolant boron concentration for thiedad hours.

Which one of the following changes associated aithn-service reactor coolant letdown
demineralizer will increase the reactor coolanblmoczoncentration in the demineralizer effluent?

A. Increase the temperature of the reactor coddaimg processed from 95°F to 105°F.
B. Decrease the temperature of the reactor cobking processed from 105°F to 95°F.
C. Increase the flow rate of reactor coolant b@raggessed from 75 gpm to 100 gpm.
D. Decrease the flow rate of reactor coolant beirugessed from 75 gpm to 50 gpm.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P5719

A mixed-bed ion exchanger is being used to promesstor coolant letdown. The ion exchanger is
boron-saturated for the existing reactor coolamdmns.

If reactor coolant letdown temperature decrease0bly, the total number of boron atoms occupying
the ion exchange sites will ; and therlbooncentration in the ion exchanger effluent will
A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.08 [3.2/3.1]
QID: P6018

A mixed-bed ion exchanger is being used to promsstor coolant letdown. The ion exchanger is
boron-saturated for the existing reactor coolamddmns. Which one of the following describes a
system change and resulting effect that will cabeeboron concentration in the ion exchanger outlet
water to be greater than the boron concentratidhannlet water?

A. Anincrease in reactor coolant ionic impuritvish higher relative affinities for the resin exciuge
sites will displace borate ions from the resin exuie sites.

B. An increase in reactor coolant suspended sulittsgreater mass than the borate ions will
mechanically remove borate ions from the resin arge sites.

C. A decrease in the temperature of the inlet watktower the relative affinity of the resin fahe
borate ions, which releases borate ions from thi@ iexchange sites.

D. Adecrease in the flow rate through the ion exder will lower the retention capacity of the ngsi
which releases borate ions from the resin exchatitgs.

ANSWER: A.
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TOPIC: 191007
KNOWLEDGE: K1.08 [3.0/3.1]
QID: P6318

A mixed-bed ion exchanger is being used to promesstor coolant letdown. The ion exchanger is
boron-saturated for the existing reactor coolamdmns.

Reactor coolant letdown temperature at the inl¢héadon exchanger increases by 15°F, while
remaining within the normal temperature range. ddse of the temperature increase, the total
number of boron atoms occupying the ion exchartgs siill ; and the boron
concentration in the ion exchanger effluent will

A. increase; decrease

B. increase; increase

C. decrease; decrease

D. decrease; increase

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.08 [3.2/3.1]
QID: P7018

Reactor coolant system (RCS) purification mixed-toedexchanger A was removed from service and
isolated after several weeks of operation wherRG& boron concentration was 900 ppm.
Currently, with ion exchanger B in service, the R&fon concentration is 450 ppm. If ion
exchanger B is isolated and ion exchanger A is ithately returned to service, RCS boron
concentration will....

A. remain the same because the resin in ion exanrahfas already become saturated with boron
during previous operation.

B. remain the same because the resin in ion exenakbas no affinity for the boron in the reactor
coolant.

C. increase until the volume of water in ion exad®mA mixes completely with the RCS.

D. increase until the resin in ion exchanger A hegcequilibrium with the existing RCS boron
concentration.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.08 [3.2/3.1]
QID: P7218

A mixed-bed ion exchanger is being used to promesstor coolant letdown. The ion exchanger is
boron-saturated for the existing reactor coolamddmns. Which one of the following describes a
system change and resulting effect that will cabeeboron concentration in the ion exchanger outlet
water to be greater than the boron concentratidghannlet water?

A. An increase in the flow rate through the ionfeawger will lower the retention capacity of the
resin, which releases borate ions from the resih@axge sites.

B. An increase in reactor coolant suspended sulittsgreater mass than the borate ions will
mechanically remove borate ions from the resin arge sites.

C. A decrease in the temperature of the inlet watktower the relative affinity of the resin fahe
borate ions, which releases borate ions from thie exchange sites.

D. A decrease in reactor coolant boron concentratii cause captured borate ions to be released to
re-establish chemical equilibrium at the resin exge sites.

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P34

What is the reason for bypassing a demineralizertdinigh temperature?

A. Resins expand and restrict flow through the ceralizer.

B. Resins decompose and restrict flow through #raideralizer.

C. Resins decompose and create preferential flowsghtough the demineralizer.
D. Resins decompose and release resin particieshatflow.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P235 (B1838)

When a mixed-bed demineralizer resin is exhaustedresin should be replaced or regenerated
because...

A. ions previously removed by the resin will besigded into solution.

B. the resin will fracture and particles may esctgpeugh the retention screens.
C. particles previously filtered out of solutionlMae released.

D. the resin will physically bond together, theradaysing flow blockage.

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P236

A demineralizer that has been exposed to excegsivel should be bypassed because the
resin beads may release previously removed ions.

A. high flow rate
B. low flow rate
C. high temperature
D. low temperature

ANSWER: C.
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TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P2637 (B239)

A result of proper demineralizer operation on watgh ionic impurities is that the exiting waterliwi
always have a...

A. higher pH.
B. lower pH.
C. higher conductivity.

D. lower conductivity.

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P7606 (B7606)

A mixed-bed ion exchanger is being used to promesstor coolant. The ion exchanger has been in
service for 6 months at 100 percent power. A teatpee controller malfunction causes the ion
exchanger influent temperature to exceed the iegi@Ximum temperature limit before being
manually restored to normal. lon exchanger watenustry analyses are being performed to check
for resin decomposition.

Which one of the following water chemistry testulés does not indicate that significant resin
decomposition has occurred?

A. A significant decrease in the ion exchanger'saidaminator factor.
B. A significant increase in the ion exchanger®ueint conductivity.

C. A significant increase in the ion exchangerftueht radioactivity.

D. A significant increase in the ion exchanger®ueint dissolved gases.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P7606 (B7606)

A mixed-bed ion exchanger is being used to proesstor coolant. The ion exchanger has been in
service for 6 months at 100 percent power. A teatpee controller malfunction causes the ion
exchanger influent temperature to exceed the iegi@Ximum temperature limit before being
manually restored to normal. lon exchanger watenustry analyses are being performed to check
for resin decomposition.

Which one of the following water chemistry testulés does not indicate that significant resin
decomposition has occurred?

A. A significant decrease in the ion exchanger'saaminator factor.
B. A significant increase in the ion exchanger®ueint conductivity.

C. A significant increase in the ion exchangerftueht radioactivity.

D. A significant increase in the ion exchanger®ueint dissolved gases.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P7656 (B7656)

Demineralizer 1A was removed from service aftéreitame saturated with chloride ions while
processing condensate with 10 times the normartidel@oncentration. Replacement demineralizer
1B has restored the condensate chloride conceamtrtinormal. Demineralizer 1A has not been
processed in any way since being removed from @&rvi

If demineralizer 1A is returned to service to reglaemineralizer 1B, the downstream condensate
system chloride concentration will...

A. remain the same, because demineralizer 1A temralready been conditioned by previous
operation.

B. remain the same, because demineralizer 1A oasimo longer remove chloride ions from the
condensate.

C. increase, only due to the volume of water comtdin demineralizer 1A mixing with the incoming
condensate.

D. increase, due to both the volume of water caethin demineralizer 1A mixing with the incoming
condensate and the release of chloride ions fremesin.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.09 [2.5/2.7]
QID: P7685 (B7685)

A mixed-bed ion exchanger is being used to proesstor coolant. The ion exchanger has been in
service for 6 months at 100 percent power. A teatpee controller malfunction causes the ion
exchanger influent temperature to exceed the iegi@Xximum temperature limit before being
manually restored to normal. lon exchanger watenustry analyses are being performed to check
for resin decomposition.

Which one of the following water chemistry testuiés would indicate that significant resin
decomposition has occurred?

A. A significant decrease in the ion exchangerfiieht conductivity.
B. A significant increase in the ion exchanger®ueint radioactivity.
C. A significant increase in the ion exchanger’sadgamination factor.

D. A significant increase in the ion exchanger®ueint dissolved gases.

ANSWER: B.

TOPIC: 191007
KNOWLEDGE: K1.11 [2.5/2.8]
QID: P336

Prior to a scheduled nuclear power plant shutdéareactor coolant system was chemically
shocked to induce a crud burst. What effect Wil trud burst have on the letdown purification ion
exchangers?

A. Decreased radiation levels around the ion exgeen

B. Increased flow rate through the ion exchangers.

C. Decreased ion exchanger outlet conductivity.

D. Increased pressure drop across the ion exchanger

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.11 [2.5/2.8]
QID: P1436

Prior to a scheduled nuclear power plant shutddlenreactor coolant system was chemically
shocked to induce a crud burst. What effect Wil trud burst have on the in-service reactor coolan
letdown ion exchangers?

A. Decreased ion exchanger outlet conductivity.

B. Decreased pressure drop across the ion exctsanger

C. Increased flow rate through the ion exchangers.

D. Increased radiation levels around the ion exghes

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.11 [2.5/2.8]
QID: P2736

A nuclear power plant was operating at steady-di@@epercent power when the reactor coolant
system experienced a large crud burst. After 2Qutes, the operators began to record parameters for
the in-service reactor coolant purification ion lexger.

Assuming no additional operator actions, what treiibthe recorded parameters show during the
next few hours?

A. Increasing flow rate through the ion exchanger.

B. Increasing pressure drop across the ion exclange
C. Increasing ion exchanger inlet water condugtivit
D. Increasing ion exchanger outlet water condutgtivi

ANSWER: B.
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TOPIC: 191007
KNOWLEDGE: K1.11 [2.5/2.8]
QID: P3537 (B6320)

After 12 months of operation at 100 percent poweeactor was shut down and a plant cooldown is in
progress. An operator reports that the general i@diation level near the in-service reactor aobla
ion exchanger has increased significantly sincettoéddown began several hours ago.

Which one of the following is a typical cause oés$k indications, resulting from the cooldown?

A. Increased radioactive tritium in the reactorleod.

B. Increased radioactive oxygen-16 dissolved inréaetor coolant.

C. Increased radioactive nitrogen-16 dissolvedhéreactor coolant.

D. Increased radioactive corrosion products susgeimthe reactor coolant.

ANSWER: D.

TOPIC: 191007
KNOWLEDGE: K1.11 [2.5/2.8]
QID: P5819 (B5820)

During a nuclear power plant cooldown, the reaeiqueriences a large crud burst. After 10 minutes,
with stable reactor coolant chemistry paramet@ispoperators begin to record parameters for the
in-service reactor coolant purification ion exchang The ion exchanger was recently filled with
fresh resin.

Assuming no additional operator actions, what trefibthe recorded parameters show during the
next few hours?

A. Increasing ion exchanger inlet water condudfivit
B. Increasing ion exchanger outlet water condutgtivi
C. Increasing flow rate through the ion exchanger.

D. Increasing radiation levels around the ion ergea.

ANSWER: D.
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TOPIC: 191007
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P337

A nuclear power plant is operating at 70 percezady-state power level when the temperature of the
reactor coolant letdown passing through a borouratgd mixed-bed ion exchanger is decreased by
20°F.

As a result, the boron concentration in the efftusrthe ion exchanger will because the
ability of the ion exchanger to remove boron attras

A. decrease; increased
B. decrease; decreased
C. increase; increased

D. increase; decreased

ANSWER: A.

TOPIC: 191007
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P1335

A nuclear power plant is operating at steady-statpercent power when the temperature of the
reactor coolant letdown passing through a borouratgd mixed-bed ion exchanger increases by
20°F.

As a result, the boron concentration in the efftusrthe ion exchanger will because the
ability of the ion exchanger to remove boron attras

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

ANSWER: C.

-28- Demineralizersand | on Exchangers
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TOPIC: 191007
KNOWLEDGE: K1.14 [2.4/2.6]
QID: P3337

Which one of the following indicates that a dematzer receiving 75 gpm of reactor coolant is
boron-saturated?

A. The decontamination factor of the demineralizdess than 1.0.
B. The decontamination factor of the demineraligegreater than 1.0.

C. After a demineralizer inlet temperature increasenineralizer effluent boron concentration
exceeds influent boron concentration.

D. After a demineralizer inlet temperature increaiamineralizer influent boron concentration
exceeds effluent boron concentration.

ANSWER: C.

-20- Demineralizersand | on Exchangers
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TOPIC: 191008
KNOWLEDGE: K1.01 [2.6/2.8]
QID: P37

To completely deenergize an electrical componedtirassociated control and indication circuits,
the component breaker should be...

A. open with the control switch in Pull-To-Lock.
B. open with the control switch tagged in the opesition.
C. racked out and tagged in the racked-out position

D. racked out with control power fuses removed.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.02 [2.8/2.9]
QID: P838 (B1841)

Which one of the following describes the normalragien of a local breaker overcurrent trip flag
indicator?

A. Actuates when no lockout is present; satisfreglectrical interlock to remotely close a breaker.

B. Actuates when a breaker overcurrent trip hasmwed; can be manually reset when the overcurrent
condition clears.

C. Actuates when a breaker has failed to trip oavaancurrent condition; can be manually reset when
the overcurrent condition clears.

D. Actuates to cause a breaker trip when the ovextitrip setpoint is reached; can be remotelgtres
when the overcurrent condition clears.

ANSWER: B.

-1- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.02 [2.8/2.9]
QID: P5020 (B1141)

Which one of the following describes the local @eerent trip flag indicators for a breaker?
A. They actuate prior to breaker tripping to wafmneminent protective action.

B. They indicate breaker overcurrent trip actuatanng and after breaker trip actuation.
C. When actuated, they indicate that the assockatsmker has failed to trip open.

D. When actuated, they indicate that the breakeramrrent trip relay has been reset.

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P40  (B1943)

Loss of breaker control power will cause...

A. breaker line voltage to indicate zero regardte#ssctual breaker position.

B. the remote breaker position to indicate opeandigss of actual breaker position.
C. inability to operate the breaker locally and ogety.

D. failure of the closing spring to charge follogilocal closing of the breaker.

ANSWER: D.

-2- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P118

Which one of the following results from a loss ohtrol power to a breaker supplying a large motor?
A. The motor ammeter indication will be zero redesd of actual breaker position.

B. The breaker will trip open due to the actuatbits protective trip device.

C. The breaker position will remotely indicate @dgsegardless of actual position.

D. The breaker charging motor will not rechargedlosing spring after the breaker closes.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P240

Which one of the following will cause a loss ofldfito remotely trip a breaker and a loss of reenot
breaker position indication?

A. Failure of the breaker control switch.

B. Racking the breaker to the TEST position.

C. Mechanical binding of the breaker tripping bar.
D. Loss of control power for the breaker.

ANSWER: D.

-3- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.03 [2.9/3.1]
QID: P338 (B40)

Which one of the following will cause a loss of ication from the remote breaker position indicating
lights associated with a typical 480 VAC load sypmieaker?

A. Locally opening the breaker.
B. Loss of breaker line voltage.
C. Removing the breaker control power fuses.

D. Burnout of the local breaker position indicgtiights.

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P639

How is typical breaker operation affected whenabsociated breaker control power transfer switch is
placed in the LOCAL position?

A. Control power will be available to provide protiwe trips, and the breaker can be electrically
operated only from the control room.

B. Control power will be removed from both the oeml close circuits, and the breaker can be
electrically operated only from the control room.

C. Control power will be available to provide prciige trips, and the breaker can be electrically
operated only from the breaker cabinet.

D. Control power will be removed from both the oeml close circuits, and the breaker can be
electrically operated only from the breaker cabinet

ANSWER: C.

-4- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P840 (B840)

A typical 120 VAC manual circuit breaker trippededio overload. To close this circuit breaker, the
handle must be moved from the...

A. OFF position directly to the ON position; trigtth reset is not required.
B. midposition directly to the ON position; tripi¢h reset is not required.
C. OFF position to the midposition to reset thp latch, and then to the ON position.

D. midposition to the OFF position to reset thp tatch, and then to the ON position.

ANSWER: D.

-5- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P2041 (B3344)

Two identical 1,000 MW generators are operatingarallel, supplying the same isolated electrical
bus. The generator output breakers provide idaiotection for the generators. Generator A and
B output indications are as follows:

Generator A Generator B
22.5 KV 22.5 KV

60.2 Hertz 60.2 Hertz
750 MW 750 MW

25 MVAR (out) 50 MVAR (out)

A malfunction causes the voltage regulator setgoingjenerator B to slowly and continuously
increase. If no operator action is taken, which ohthe following describes the electrical current
indications for generator A?

A. Current will decrease continuously until themuttbreaker for generator A trips on reverse power.

B. Current will decrease continuously until thepuitbreaker for generator B trips on reverse power.

C. Current will initially decrease, and then in@eantil the output breaker for generator A trips o
overcurrent.

D. Current will initially decrease, and then ingeauntil the output breaker for generator B trips o
overcurrent.

ANSWER: D.

-6- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P2439 (B2444)

Two identical 1,000 MW generators are operatingarallel, supplying all the loads on an isolated
electrical bus. The generator output breakersigeodentical protection for the generators.
Generator A and B output indications are as foltows

Generator A Generator B
28 KV 28 KV

60 Hertz 60 Hertz

150 MW 100 MW

25 MVAR (out) 50 MVAR (out)

A malfunction causes the voltage regulator setgoingjenerator B to slowly and continuously
decrease. If no operator action is taken, thergdat current indication for generator B will...

A. initially decrease, and then increase untildhgut breaker for generator A trips on overcurrent
B. initially decrease, and then increase untildbgout breaker for generator B trips on overcutrent
C. decrease continuously until the output breatiegénerator A trips on overcurrent.

D. decrease continuously until the output breakegénerator B trips on reverse power.

ANSWER: A.

-7- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P2540 (B2543)

Two identical 1,000 MW generators are operatingarallel supplying the same isolated electrical
bus. The generator output breakers also provelgichl protection for the generators. Generator A
and B output indications are as follows:

Generator A Generator B
22 KV 22 KV

60.2 Hertz 60.2 Hertz
200 MW 200 MW

25 MVAR (out) 50 MVAR (out)

A malfunction causes the voltage regulator setpoingenerator A to slowly and continuously
increase. If no operator action is taken, gene&toutput current will...

A. initially decrease, and then increase untildhgut breaker for generator A trips on overcurrent
B. initially decrease, and then increase untildbgout breaker for generator B trips on overcutrent
C. increase continuously until the output breakemienerator A trips on overcurrent.
D. increase continuously until the output breakergenerator B trips on overcurrent.

ANSWER: A.

-8- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P2639

Two identical 1,000 MW electrical generators areraging in parallel supplying the same isolated
electrical bus. The generator output breakersigeodentical protection for the generators.
Generator A and B output indications are as foltows

Generator A Generator B
22 KV 22 KV

60.2 Hertz 60.2 Hertz
200 MW 200 MW

25 MVAR (out) 50 MVAR (out)

A malfunction causes the voltage regulator setpoingenerator A to slowly and continuously
decrease. If no operator action is taken, geneBatiutput current will increase until...

A. the output breaker for generator A trips on cuerent.
B. the output breaker for generator B trips on ougent.
C. the output breaker for generator A trips on regg@ower.
D. the output breaker for generator B trips on regg@ower.

ANSWER: B.

-O- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.04 [2.9/3.0]
QID: P4620 (B4615)

Two identical 1,000 MW generators are operatingarallel supplying the same isolated electrical
bus. The generator output breakers provide idaiotection for the generators. Generator A and
B output indications are as follows:

Generator A Generator B
22 KV 22 KV

60.2 Hertz 60.2 Hertz
200 MW 200 MW

25 MVAR (out) 50 MVAR (out)

A malfunction causes the voltage regulator setgoingjenerator B to slowly and continuously
increase. If no operator action is taken, generatoutput current will...

A. increase continuously until the output breakergenerator A trips on overcurrent.
B. decrease continuously until the output breakegénerator B trips on overcurrent.
C. initially decrease, and then increase untildhiput breaker for generator A trips on overcurrent
D. initially decrease, and then increase untildbgout breaker for generator B trips on overcutrent

ANSWER: D.

-10- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P540 (B541)

Refer to the drawing of a valve motor control cit¢aee figure below).

What is the purpose of depressing the S1 pushlsutton

A. To deenergize the K3 relay after the initiatecandition has cleared.

B. To prevent energizing the K3 relay when thaatithg condition occurs.

C. To manually energize the K3 relay in the abseridke initiating condition.
D. To maintain the K3 relay energized after théating condition has cleared.

ANSWER: A.

+125 VDC

INITIATING

—#1 CONTACTn CLOSED BY
} CONDITION

_|s1

— #2 CONTACT

==_#3 CONTACT

TO VALVE
MOTOR e m =

------------ K3 RELAY
CIRCUIT
?(ENERGIZE TO OPEN VALVE;

EEE

DEENERGIZE TO CLOSE

VALVE)
-125VvDC

-11- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P640 (B116)

Refer to the drawing of a valve motor control cit¢gee figure below).
One purpose of the K3 relay is to...

A. hold the valve open after one or both initiatcanditions have cleared, even if the reset
pushbutton (S1) is depressed.

B. hold the valve open even if one or both initigtconditions have cleared.
C. close the valve as soon as either initiatingddt@n has cleared.
D. close the valve as soon as both initiating ciomals have cleared.

ANSWER: B.

+125 VDC

INITIATING

— —#1 CONTACT~ CLOSED BY
} CONDITION

—] 81
_ #2 CONTACT

=S=— #3 CONTACT

e ———————

TO VALVE

Q:II"C:){E%IRT m===te- ---------% K3 RELAY
(ENERGIZE TO OPEN VALVE;

DEENERGIZE TO CLOSE
VALVE)

-125VDC

-12- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P742 (B742)

Refer to the drawing of a valve motor control cit¢gee figure below).

The valve is currently open with the contact comfegion as shown. If the S1 pushbutton is
depressed, the valve will ; and whesfhpushbutton is subsequently released, the valve
will

A. remain open; remain open

B. close; remain closed

C. remain open; close

D. close; open

ANSWER: B.

+125 VDC

INITIATING

—#1 CONTACT~ CLOSED BY
} CONDITION

S1

L.

—_ #2 CONTACT

f #3 CONTACT

Frm s —————

TO VALVE
MOTOR e ==

------------ K3 RELAY
ClRcuIT (ENERGIZE TO OPEN VALVE;
DEENERGIZE TO CLOSE

VALVE)

-125VDC

-13- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P941 (B942)

Refer to the drawing of a valve motor control cit¢gee figure below).

Which one of the following describes the functidrite #3 contact?

A. To keep the K3 relay energized after the intigitcondition clears.

B. To provide a method for manually energizing K&erelay.

C. To increase circuit reliability because any ohthe three contacts can energize the K3 relay.
D. To ensure the K3 relay can always be deenergized with the initiating condition present.

ANSWER: A.

+125 VDC

p— CONTACT} CLOSED BY

_l 1 | INITIATING

CONDITION
—— #2 CONTACT

— #3 CONTACT

TO VALVE
MOTOR e e

------------ K3 RELAY
CIRCUIT
(ENERGIZE TO OPEN VALVE;
DEENERGIZE TO CLOSE

VALVE)

Frm ... -—————

-125VDC

-14- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1040 (B1042)

Refer to the drawing of a valve motor control cit¢gee figure below).

The initiating condition occurs and closes the #d #2 contacts to energize the K3 relay and open th
valve. Which one of the following will close thalve?

A. Loss of 125 VDC.

B. Both #1 and #2 contacts open.

C. Either #1 or #2 contact opens.

D. Depressing the S1 pushbutton with the initiattogdition present.

ANSWER: A.

+125 VDC

INITIATING

CONDITION

—#1 CONTACT CLOSED BY
—] s1 }

_ #2 CONTACT

r===_ #3 CONTACT

TO VALVE

?:n"o;{L%TT m==te- ----------S K3 RELAY
(ENERGIZE TO OPEN VALVE;

DEENERGIZE TO CLOSE
VALVE)

-125 VDC

-15- Breakers, Relays, and Disconnects



TOPIC:

191008

KNOWLEDGE: K1.06 [2.3/2.6]

QID:

Refer to the drawing of a valve motor control cit¢gee figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are

P1239 (B5022)

NRC Generic Fundamentals Examination Question Bank--PWR

Feb

shown open/closed according to the standard coiovefar control circuit drawings.

If the valve is currently closed, when will the raaactuate?

A. As soon as PB2 is pushed.

B.

C.

D. Ten seconds after PB2 is pushed if the valatilisstroking open.

Ten seconds after PB2 is pushed if the valatilisclosed.

ruary 2016

Immediately upon pushing PB2 and for the nexsddébnds if the valve remains closed.

ANSWER: B.
+125 VDC
(PUSH TO
g}'OSSHETO #1 #3 aLarmy OPEN <R>INDICATIONCG>
VALVE) CONTACT CONTACT VALVE)
S e R s A e e - e
1
| (CLOSED !
" WHEN i
: LS1 VALVE i
: —— FULLY |4 :
: CLOSED) | conTACT !
<_"""""““%m K2 T | $ — -
_ K3
O VELVE (ENERGIZE TO ( (10 SEC —— Ls2 —— Ls3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE | PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
-125 VDC VALVE.)

VALVE MOTOR CONTROL CIRCUIT

-16-

Breakers, Relays, and Disconnects
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Refer to the drawing of a valve motor control citéar a valve that is currently fully closed (see

figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are

shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following describes when the matperated valve will begin to stroke open?

A. At the same time the alarm actuates.

B. 10 seconds after PB2 is depressed.
C. Immediately after PB2 is depressed.
D. Immediately after PB1 is depressed if contacist#dosed.
ANSWER: C.
+125 VDC
PBA PB2 VALVE
(PUSH TO (PUSH TO POSITION
VALVE) CONTACT _| CONTACT VALVE)
PEEESEsSasEs —_m - - ——
1
i (CLOSED '
. WHEN '
' LS1 VALVE 1
! CLOSED) | coNTACT !
e 2 st o v o e K1 K2 T :__$K3 — —
VO VELVE (ENERGIZE TO [ (10 SEC — LS2 —— Ls3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE | PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
-125 VDC VALVE.)

VALVE MOTOR CONTROL CIRCUIT

17-

Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1440 (B1441)

Refer to the drawing of a valve motor control cit¢gee figure below).

Pushbutton PB2 was depressed to open the valveharwirrent contact and pushbutton status is as
shown with the following exceptions:

LS1 is closed.
LS3 is closed.
#1 contact is closed.
#2 contact is closed.
Which one of the following describes the conditadrihe valve and its control circuit?
A. The valve is closed and the valve motor cirbais just been energized to open the valve.

B. The valve is closed and an open demand sigsa¢kiated for at least 10 seconds.

C. The valve is partially open and the valve maioruit is deenergized because PB2 was
prematurely released.

D. The valve is partially open and an open demaghthas existed for at least 10 seconds.

ANSWER: B.
+125 VDC
PB1 PB2 VALVE
(PUSH TO (PUSH TO POSITION
CLOSE #1 #3 ALARM> OPEN - <R>INDICATIONCG>
VALVE) CONTACT CONTACT VALVE)
ot - R
1
i (CLOSED !
! WHEN !
' Ls1 VALVE -
: — FULLY #2 :
: CLOSED) | conTACT !
=S WU LS - L
_ VK3
,\T,,%‘T'S'IQVE (ENERGIZE TO ( (10 SEC —— LS2 — LS3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE | PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
125 VDC VALVE.)
VALVE MOTOR CONTROL CIRCUIT

-18- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1540 (B1542)

Refer to the drawing of a valve motor control cit¢gee figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

Which one of the following describes the purpos¢hefalarm?

A. Alert the operator when the valve motor cirdwas been energized for 10 seconds after pushbutton
PB2 is depressed.

B. Alert the operator when the valve has not maféds closed seat within 10 seconds of depressing
pushbutton PB2.

C. Alert the operator that the valve is openingbynding the alarm for 10 seconds after PB2 is
depressed.

D. Alert the operator if the valve has not reacheidopen within 10 seconds of depressing
pushbutton PB2.

ANSWER: B.
+125 VDC
PB1 PB2 VALVE
(PUSH TO POSITION
((fLUosSHETO #1 43 ALARM>OPEN - <R>INDICATIONCG>
VALVE) CONTACT CONTACT VALVE)
‘it el et === = e o g
1

i (CLOSED :

. WHEN i

i LS1 VALVE .

; CLOSED) | conTacT !

e""""""‘%m k2 T i $ —— —_
_ Oy K3
I,,%\T'g';(VE (ENERGIZE TO ( (10 SEC —— Ls2 — LS3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE |PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
-125 VDC VALVE.)
VALVE MOTOR CONTROL CIRCUIT

-19- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1640 (B1644)

Refer to the drawing of a valve motor control cit¢gee figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

The valve is half open and moving to the open posit Which one of the following describes the
current condition of the valve position indicatilights?

A. Red light on, green light on
B. Red light on, green light off
C. Red light off, green light on

D. Red light off, green light off

ANSWER: A.
+125 VDC
PBA PB2 VALVE
(PUSH TO POSITION
g)tjgsHETo #1 #3 auaruy OPEN (RD'ND'CAT'ONCGD
VALVE) CONTACT CONTACT VALVE)

e o ------5

1 1

' (CLOSED :

! WHEN .

' Ls1 VALVE "

: — FULLY #2 :

: CLOSED) | conTACT !

S N i = LS A1 1
K1 K2 NS
-I\I;I%}FISIIEVE (ENERGIZE TO (10 SEC —— Ls2 — Ls3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE | PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
125 VDC VALVE.)
VALVE MOTOR CONTROL CIRCUIT

-20- Breakers, Relays, and Disconnects



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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KNOWLEDGE: K1.06 [2.3/2.6]
QID: P1739 (B1742)

Refer to the drawing of a valve motor control cit¢gee figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

Pushbutton PB2 has been momentarily depressedanddleased, and the valve is currently at
mid-stroke and moving to the open position. Urtese conditions, which one of the following
describes the position of contacts #1, #2, and #3?

A. #1 closed; #2 open; #3 open

B. #1 open; #2 closed; #3 closed

C. #1 open; #2 closed; #3 open

D. #1 closed; #2 open; #3 closed

ANSWER: A.
+125 VDC
PB1 PB2 VALVE
(PUSH TO (PUSH TO POSITION
CLOSE #1 43 ALARM>OPEN - <R>INDICATION<G>
VALVE) CONTACT CONTACT VALVE)
i - =m-emm-- R
1 ]
' (CLOSED :
! WHEN '
) Ls1 VALVE "
: — FULLY #2 :
' CLOSED) | conTACT !
1 ——
et N Sy = - $ . 1
K1 K2 _ VK3
Kn%\TIgIﬁVE (ENERGIZE TO ( (10 SEC —— LS2 —— Ls3
CIRCUIT OPEN VALVE, | TIME DELAY (OPEN WHEN | (OPEN WHEN
DEENERGIZE |PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
-125 VDC VALVE.)
VALVE MOTOR CONTROL CIRCUIT

21- Breakers, Relays, and Disconnects
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P2239 (B2341)

Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following describes the valve msge if the control switch is taken to the CLOSE
position for two seconds and then released?

A. The valve will not move.
B. The valve will close fully.
C. The valve will begin to close and then stop mgvi

D. The valve will begin to close and then openytull

+125 VDC
NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following describes the valve msge if the control switch is taken to the OPEN
position for two seconds and then released?

A. The valve will not move.
B. The valve will open fully.
C. The valve will begin to open and then stop mgvin

D. The valve will begin to open and then closeyiull
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time. Lswitch LS2 has failed open .

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following describes the valve msge if the control switch is taken to the CLOSE
position for 2 seconds and then released?

A. The valve will not move.
B. The valve will close fully.
C. The valve will begin to close and then stop mgvi

D. The valve will begin to close and then openytull
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to OPEN mdaréy and the valve begins to open. Five
seconds later, the operator takes the switch toSE@®omentarily and then releases the switch.
Which one of the following describes the valve mrsge after the switch is released?

A. The valve will stop opening and remain partialyen.

B. The valve will stop opening and then go fullpszd.

C. The valve will open fully and remain fully open.

D. The valve will open fully and then go fully ckx
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

An operator takes the control switch to OPEN momeliytand the valve begins to open. Five
seconds later, the operator places and holds thehsiw the CLOSE position. Which one of the
following describes the valve response with thedwheld in the CLOSE position?

A. The valve will stop opening and remain partialyen.

B. The valve will stop opening and then go fullpszd.

C. The valve will open fully and remain fully open.

D. The valve will open fully and then go fully ckx
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

An operator takes the control switch to OPEN. B&oonds later, after verifying the valve is
opening, the operator releases the control swité¥hich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will continue to actuate for approxietg 8 seconds.

B. The alarm will continue to actuate until addit@&b operator action is taken.

C. The alarm will actuate after approximately 8cswts.

D. The alarm will_.not actuate until additional ogr action is taken.

+125 VDC
NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
OPEN [~ 2rgee ~ ="~~~ =2=>""
CLOSE CLOSE
K12 OPEN ALARM G) @)
@ L ]
LS1 _LSZ LS3 LS4 _LSG
T open wien OPEN WHEN " [oPen wHEN | OPEN WHEN |OPEN WHEN
VALVE FULLY OPEN VALVE FULLY CLOSED | yALVE FULLY | VALVE FULLY |VALVE FULLY
OPEN CLOSED OPEN
” K2-1 7/_K1—1
K1 K2
T OPEN RELAY Tcmse RELAY
-125 vDC
VALVE MOTOR CONTROL CIRCUIT

27- Breakers, Relays, and Disconnects



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P2942 (B2940)

Refer to the drawing of a motor and its controtuait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

What is the purpose of the Time Delay Coil (TD}he motor controller circuit?

A. Ensures the motor cannot be started until trexload relays are reset.

B. Ensures the motor cannot be started until tiselacating coil is energized.

C. Allows the motor to come up to speed before by the starting resistors.

D. Allows the motor to come up to speed beforeiptathe starting resistors in the circuit.

ANSWER: C.

I MAINTAINING START i—

OVERLOAD

RELAY stop

TIME
DELAY
COIL (TD)

-28- Breakers, Relays, and Disconnects
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Refer to the drawing of a motor and its controtuait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

The motor receives overload protection from overload relays; and overload
relay(s) must actuate to deenergize the motor.

A. two; one
B. two; two
C. three; one
D. three; two

ANSWER: A.

MAIN COIL (M)

I MAINTAINING  START }—

_________________________ —~—

OVERLOAD

RELAY Stoe

TIME
DELAY
COIL (TD)
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to OPEN fee&onds and then releases the switch. After one
minute, the operator takes the control switch t@SE for 5 seconds and then releases the switch.
Which one of the following describes the valve osiimmediately after the control switch is
released the second time?

A. Approximately fully open.

B. Approximately fully closed.

C. Approximately 50 percent open.

D. Cannot be determined without additional inforiowt

ANSWER: B.
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Refer to the drawing of a motor and its controtuit (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

How are the starting resistors employed beforeadtsdt the motor is energized?

A. Inserted before the motor is energized; sim@tarsly bypassed after the motor gains speed.
B. Inserted before the motor is energized; seqalynbypassed as the motor gains speed.

C. Bypassed before the motor is energized; simeidtasly inserted after the motor gains speed.
D. Bypassed before the motor is energized; secplnitiserted as the motor gains speed.

ANSWER: A.

MAIN COIL (M)

T& MAINTAINING START ‘—

—l—’ CONTACT

OVERLOAD
RELAY

STOP

TIME
DELAY
COIL (TD)
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Refer to the drawing of a motor and its controtuait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

The motor has been operating for several hours vthemlecided to stop the motor. What is the
status of the starting resistors before and dfiemotor STOP pushbutton is depressed?

A. Initially inserted in the motor circuit; bypassenmediately after the STOP pushbutton is
depressed.

B. Initially inserted in the motor circuit; bypasktmllowing a preset time delay after the STOP
pushbutton is depressed.

C. Initially bypassed; bypass is removed immedyadéter the STOP pushbutton is depressed.

D. Initially bypassed; bypass is removed followagreset time delay after the STOP pushbutton is
depressed.

ANSWER: C.

MAIN COIL (M)

f MAINTAINING ~ START ‘—

T CONTACT

OVERLOAD

STOP

TIME
DELAY
COIL (TD)
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following describes the valve mse if the control switch is taken to the OPEN
position for two seconds and then released?

A. The valve will not move.

B. The valve will open fully.

C. The valve will begin to open and then stop mgvin
D. The valve will begin to open and then closeytull

ANSWER: C.
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Refer to the drawing of a motor and its controtuait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

The motor has been idle for several days whendédded to start the motor. What is the status of
the starting resistors before and after the mol@FST pushbutton is depressed?

A. Initially bypassed; bypass is removed immediasdter the START pushbutton is depressed.

B. Initially bypassed; bypass is removed followagreset time delay after the START pushbutton is
depressed.

C. Initially inserted in the motor circuit; bypassenmediately after the START pushbutton is
depressed.

D. Initially inserted in the motor circuit; bypasktmllowing a preset time delay after the START
pushbutton is depressed.

ANSWER: D.

MAIN COIL (M)

TE MAINTAINING START i—
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OVERLOAD
RELAY

STOP

TIME
DELAY
COIL (TD)

T ACCELERATING
COIL (A
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to CLOSE. o Beconds later, after verifying the valve is
closing, the operator releases the control switdtihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will continue to actuate for approxietg 8 seconds.

B. The alarm will continue to actuate until addit@&b operator action is taken.

C. The alarm will actuate after approximately 8cswts.

D. The alarm will_.not actuate until additional ogr action is taken.
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Refer to the drawing of a valve motor control cit¢gee figure below).

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

Which one of the following will actuate the alarm?

A. With the valve partially closed, the control suti is taken to the CLOSE position.
B. With the valve partially closed, the control &k is taken to the OPEN position.
C. With the valve fully open, the control switchtégken to the CLOSE position.

D. With the valve fully open, the control switchtéken to the OPEN position.
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to CLOSE muardy and the valve begins to close. Five
seconds later, the operator takes the switch toNDEmentarily and then releases the switch.
Which one of the following describes the valve mse after the switch is released?

A. The valve will stop closing and remain partiadigen.

B. The valve will stop closing and then go fullyesp

C. The valve will close fully and remain fully cked.

D. The valve will close fully and then go fully ape
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

An operator takes the control switch to OPEN momelytand the valve begins to open. Five
seconds later, the operator takes the control Bwt€CLOSE momentarily and releases the switch.
Which one of the following describes the valve mse when the control switch is taken to CLOSE
momentarily and released?

A. The valve will stop opening and remain partialyen.

B. The valve will stop opening and then go fullpszd.

C. The valve will open fully and remain fully open.

D. The valve will open fully and then go fully ckx

ANSWER: A.
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to OPEN mdaréy and the valve begins to open. Five
seconds later, the operator takes the switch toSE@®omentarily and then releases the switch.
Which one of the following describes the valve mrge after the switch is released?

A. The valve will stop opening and remain partialyen.

B. The valve will stop opening and then go fullpszd.

C. The valve will open fully and remain fully open.

D. The valve will open fully and then go fully ckx

ANSWER: C.
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to CLOSE. o Beconds later, after verifying the valve is
closing, the operator releases the control switdtihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will continue to actuate for approxietg 8 seconds.

B. The alarm will continue to actuate until addit@&b operator action is taken.

C. The alarm will actuate after approximately 8cswts.

D. The alarm will_.not actuate until additional ogr action is taken.

ANSWER: A.
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 16-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

An operator takes the control switch to CLOSE. Tsgoonds later, after verifying the valve is
closing, the operator releases the control swit¥tihen the valve stops moving, what will be the
status of the alarm and the red (R) and greenr(@¢ating lights?

Red Ind. Green Ind.

Alarm Light Light
A. On On On
B. On Off On
C. Off On Off
D. Off Off Off
ANSWER: A.
+125 VDC
NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
. L
OPEN [ =orsp-======m==s==
CLOSE CLOSE
K1-2 OPEN ALARM CR) @)
L J ®
Ls1 _LSZ LS3 |L54 _|Ls5
T open wHEN OPEN WHEN " [ openwhen | oPEN wHEN |OPEN WHEN
VALVE FULLY OPEN VALVE FULLY CLOSED | yALVE FULLY | VALVE FULLY |VALVE FULLY
OPEN CLOSED OPEN
7/_ K2-1 _/LKM
K1 K2
f OPEN RELAY -T’cs_ose RELAY

-125 VDC

VALVE MOTOR CONTROL CIRCUIT

-41- Breakers, Relays, and Disconnects




NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P7666 (B7666)

Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

The operator takes the control switch to CLOSE. o Beconds later, after verifying the valve is
closing, the operator releases the control switdtihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will actuate after approximately 8@wits.

B. The alarm will_.not actuate until additional ogr action is taken.

C. The alarm will continue to actuate for approxietya8 seconds.

D. The alarm will continue to actuate until addit&b operator action is taken.

ANSWER: B.
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NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
OPEN [ = arTher o e S
CLOSE CLOSE
K1-2 OPEN ALARM CR) <G>
@ ®
LS1 _|Ls2 LS3 LS4 _ LSS
[ open wHEN OPEN WHEN CLOSED WHEN| OPEN WHEN |OPEN WHEN
VALVE FULLY OPEN VALVE FULLY CLOSED VALVE FULLY | VALVE FULLY |VALVE FULLY
OPEN CLOSED OPEN
K2-1 K1-1
v i
K1 K2
T OPEN RELAY T CLOSE RELAY
-125 VDC

VALVE MOTOR CONTROL CIRCUIT
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TOPIC: 191008
KNOWLEDGE: K1.06 [2.3/2.6]
QID: P7686 (B7686)

Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
fully open and has a 16-second stroke time.

Note: Limit switch (LS) contacts are shown openraregess of valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

An operator takes the control switch to CLOSE. Tsgoonds later, after verifying the valve is
closing, the operator releases the control swit¥tihen the valve stops moving, what will be the
status of the alarm and the red (R) and greenr(@¢ating lights?

Red Ind. Green Ind.

Alarm Light Light
A. On On On
B. On Off Off
C. Off On Off
D. Off Off On
ANSWER: D.

+125VvDC
NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
. O O |
OPEN CLOSE OPEN LEEE
® o K2-2 ALARM G) CG)
Ls1 _|Ls2 _|Lss _JLsa _|uss
_OPEN WHEN __OPEN WHEN —'_OPEN WHEN—_OPEN WHEN—-OPEN WHEN
VALVE FULLY OPEN VALVE FULLY CLOSED VALVE FULLY | VALVE FULLY | VALVE FULLY
CLOSED CLOSED OPEN
K2-1 K1-1
7—/- 7‘
K1 K2
{ OPEN RELAY TCLOSE RELAY
-125 VDC
VALVE MOTOR CONTROL CIRCUIT
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KNOWLEDGE: K1.07 [3.0/3.3]
QID: P1141 (B1142)

Which one of the following is an unsafe practicpefformed while working on or near energized
electrical equipment?

A. Using two hands for balance and to prevent dirgpools onto energized equipment.
B. Standing on insulating rubber material to inseethe electrical resistance of the body to ground.
C. Having a person stand by to deenergize the ewgripin the event of an emergency.

D. Covering exposed energized circuits with insntatmaterial to prevent inadvertent contact.

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.07 [3.0/3.3]
QID: P1241 (B842)

A 480 VAC motor is supplied power via an electridelconnect in series with a breaker. Which one
of the following describes the proper operationstdate power to the motor?

A. Open the disconnect first, then the breaker.

B. Open the breaker first, then the disconnect.

C. Open the device that is closest to the motst.fir

D. Open the device that is closest to the powercsofirst.

ANSWER: B.
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KNOWLEDGE: K1.07 [3.0/3.3]
QID: P2940 (B3141)

Which one of the following is an unsafe practicpefformed while working on or near energized
electrical equipment?

A. Use insulated tools to prevent inadvertent contath adjacent equipment.
B. Cover exposed energized circuits with insulatimgterial to prevent inadvertent contact.
C. Attach a metal strap from your body to a neambytral ground to ensure that you are grounded.

D. Have a person standing by with the ability tmose you from the equipment in the event of an
emergency.

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P41 (B342)

The primary reason for isolating emergency eleatilmwads from their power supply bus prior to
energizing the bus via the emergency diesel gesraisato prevent an...

A. overcurrent condition on the generator.

B. overcurrent condition on the loads.

C. underfrequency condition on the generator.
D. underfrequency condition on the loads.

ANSWER: A.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P43 (B1941)

A main generator is being connected to an infipge/er grid that is operating at 60 Hz. Generator
output voltage is equal to the grid voltage butegator frequency is at 57 Hz.

Which one of the following generator conditionsnsst likely to occur if the generator output breake
is closed with voltages in phase (synchronized)wbth the existing frequency difference? (Assume
no generator breaker protective trip occurs.)

A. Reverse power

B. Underfrequency

C. Undervoltage

D. Overspeed

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P107 (B122)

Closing the output breaker of a three-phase gemenato a deenergized bus can...

A. produce an overvoltage condition on the bus.

B. produce an overcurrent condition on the generfithe bus was not first unloaded.

C. resultin a reverse power trip of the genereit@uit breaker if generator frequency is low.
D. result in large reactive currents in the gerterat

ANSWER: B.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P241 (B1843)

A main generator is being paralleled to an infipigaver grid. Closing the output breaker of the
generator with the frequency of the generator & hidgher than grid frequency will result in the
generator...

A. behaving as a real load to the grid.

B. behaving as a reactive load to the grid.

C. supplying a portion of the grid reactive load.

D. supplying a portion of the grid real load.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P242 (B243)

Which one of the following generator conditiongriest likely to result in equipment damage from
high current flow?

A. Tripping the output breaker under full-load cadrhs.

B. Tripping the generator prime mover under fulidoconditions.

C. Closing the output breaker onto a bus that rsdsé&-circuit fault.
D. Closing the output breaker onto a bus that hasp&n-circuit fault.

ANSWER: C.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P340

A main generator is about to be connected to aniiefpower grid. Closing the generator output
breaker with the generator voltage slightly lowsrt grid voltage and with generator frequency
slightly higher than grid frequency will initiallyesult in:  (Assume no generator breaker protective
trip occurs.)

A. the generator supplying reactive power to thd.gr

B. the generator attaining a leading power factor.

C. the generator acting as a real load to the grid.

D. motoring of the generator.

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P341 (B343)

A main generator is being paralleled to the powet. g Generator voltage has been properly adjusted
and the synchroscope is rotating slowly in the lolase direction.

The generator breaker must be closed just as ti@hsyscope pointer reaches the 12 o'clock position
to prevent...

A. motoring of the generator, due to unequal frexpies.

B. excessive MW load transfer to the generator,tduenequal frequencies.

C. excessive MW load transfer to the generator tdweit-of-phase voltages.

D. excessive arcing within the generator outpuakee, due to out-of-phase voltages.

ANSWER: D.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P441 (B440)

During paralleling operations of the main gener&boan infinite power grid, closing the generator
output breaker with the frequency of the generat@l hertz and the grid frequency at 60 hertz will

A. cause the generator to immediately increase load
B. trip open the generator breaker on reverse power
C. cause the generator voltage to increase.

D. cause the generator current to decrease.

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P743 (B743)

Which one of the following evolutions will draw tighest current from the main generator during
operation of the output breaker?

A. Opening the output breaker under full-load ctinds.
B. Opening the output breaker under no-load comafti
C. Closing the output breaker with voltages oypludise.
D. Closing the output breaker with voltages in ghas

ANSWER: C.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P940

Under which one of the following preexisting comatiis will closing a circuit breaker between two
electrical generators cause a sudden large antbppodamaging mechanical torque to be exerted on
both of the generators?

A. One generator is supplying a 3 percent highéage than the other.

B. One generator is supplying a 3 percent highezrdency than the other.

C. The voltage of one generator is out of phask thi¢ other by 30

D. The capacity of one generator is twice thahefdther generator.

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1143 (B1143)

A main generator is about to be connected to aniiefpower grid with the following conditions:

Generator frequency = 59.5 Hz

Grid frequency: = 59.8 Hz
Generator voltage: = 115.1 KV
Grid voltage: = 114.8 KV

When the generator output breaker is closed, thergeor will...
A. acquire real load and reactive load.

B. acquire real load but become a reactive loateayrid.

C. become a real load to the grid but acquire neatbad.

D. become a real load and a reactive load to tice gr

ANSWER: C.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1242

A main generator is about to be connected to aniiefpower grid. Closing the generator output
breaker with generator and grid voltages matchetiwith generator frequency lower than grid
frequency will initially result in the generator...

A. picking up a portion of the grid real load.

B. picking up a portion of the grid reactive load.

C. experiencing reverse power conditions.

D. experiencing overspeed conditions.

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1342

A main generator is about to be connected to aniiefpower grid. Closing the generator output
breaker with the of the generator higtean that of the grid will initially result in
generator real load .

A. frequency; decreasing

B. frequency; increasing

C. voltage; decreasing

D. voltage; increasing

ANSWER: B.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1542

A main generator is about to be connected to aniiefpower grid. Closing the generator output
breaker with generator and grid voltages matchetiwith generator frequency 0.1 Hz higher than
grid frequency will initially result in the geneaat..

A. picking up a portion of the grid real load.

B. picking up a portion of the grid reactive load.

C. experiencing reverse power conditions.

D. experiencing overspeed conditions.

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1642

A main generator is about to be connected to anitefpower grid with the following conditions:

Generator frequency =59.8 Hz

Grid frequency =59.5 Hz
Generator voltage =114.8 KV
Grid voltage =115.1 KV

When the generator output breaker is closed, thergéor will initially...
A. acquire real load and reactive load.

B. acquire real load, but become a reactive loatlégrid.

C. become a real load to the grid, but acquiretineatoad.

D. become a real load and a reactive load to tide gr

ANSWER: B.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1741 (B1744)

A main generator is being paralleled to an infimtever grid. Generator voltage has been properly
adjusted and the synchroscope is rotating slowtii@ncounterclockwise direction.

If the generator breaker is closed just prior ®gkinchroscope pointer reaching the 12 o'clock
position, which one of the following is most likely occur?

A. The breaker will close and the generator wifpgly only MW to the grid.
B. The breaker will close and the generator wig@y both MW and MVAR to the grid.
C. The breaker will close and then open due tocaweent.

D. The breaker will close and then open due torssvpower.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1839 (B43)

A main generator is being connected to an infipgerer grid. Which one of the following will occur
if the generator output breaker is closed with gatoe frequency 0.1 Hz lower than power grid
frequency? (Assume that no generator protecti@y mctuates.)

A. The generator will motorize.

B. The generator will accept too much load.

C. The voltage of the generator will decrease tomensate for the lower frequency.

D. The entire connected system will operate afriguency of the lowest frequency (the oncoming)
generator.

ANSWER: A.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P1842 (B1240)

A main generator is being prepared for paralleltty an infinite power grid. Which one of the
following indicates that the main generator and goltages are in phase?

A. The synchroscope pointer is at the 1dazk position.
B. The frequency of the generator is equal to teguency of the grid.
C. The synchroscope pointer is turning slowly ie thockwise direction.

D. The synchroscope pointer is turning slowly ia tounterclockwise direction.

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2040 (B2042)

A main generator is about to be connected to anitefpower grid. Which one of the following
conditions will cause the main generator to immiedyasupply reactive power (MVAR) to the grid
when the generator output breaker is closed?

A. Generator voltage is slightly higher than graltage.

B. Generator voltage is slightly lower than gridtage.

C. The synchroscope is turning slowly in the cloendirection.

D. The synchroscope is turning slowly in the coteloekwise direction.

ANSWER: A.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2044 (B2043)

Two identical 1,000 MW electrical generators armgeonnected to the same electrical bus.
Generator A is currently supplying the bus. GetwerA and B output indications are as follows:

Generator A Generator B
4,160 Volts 4,140 Volts
60.2 Hertz 60.8 Hertz
25 MW 0 MW

10 MVAR 0 MVAR

When the output breaker for generator B is closdtch generator is more likely to trip on reverse
power?

A. Generator A, due to the higher initial voltage.
B. Generator A, due to the lower initial frequency.
C. Generator B, due to the lower initial voltage.

D. Generator B, due to the higher initial frequency

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2143 (B2044)

A main generator is about to be connected to aniiefpower grid. Generator voltage equals grid
voltage and the synchroscope is rotating slowltyherclockwise direction. The generator breaker is
closed just as the synchroscope pointer reacheRtb&lock position.

Which one of the following will occur after the lateer is closed?

A. The breaker will remain closed and the genenatth supply only MW to the grid.

B. The breaker will remain closed and the genenatthisupply both MW and MVAR to the grid.

C. The breaker will trip open due to overcurrent.

D. The breaker will trip open due to reverse power.

ANSWER: A.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2240

A main generator is being prepared for paralleltty an infinite power grid. Which one of the
following indicates that the generator and gridagés are in phase?

A. The voltage of the generator is equal to theagd of the grid.
B. The frequency of the generator is equal to tegifency of the grid.
C. The synchroscope pointer is turning slowly ia thockwise direction.

D. The synchroscope pointer is passing through ghéclock position.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2244

An isolated electrical bus is being supplied byegator A. Generator B is about to be connected to
the same electrical bus. Generators A and B dterated at 1,000 MW. Generator A and B output
indications are as follows:

Generator A Generator B
4,140 Volts 4,160 Volts
60.8 Hertz 60.2 Hertz
25 MW 0 MW

10 MVAR (out) 0 MVAR

When the output breaker for generator B is closduich generator is more likely to trip on reverse
power?

A. Generator A, due to the lower initial voltage.

B. Generator A, due to the higher initial frequency
C. Generator B, due to the higher initial voltage.
D. Generator B, due to the lower initial frequency.

ANSWER: D.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2343 (B2343)

A main generator is about to be connected to anitefpower grid. Generator voltage is slightly
higher than grid voltage and the synchroscopetating slowly in the clockwise direction. The
generator breaker is closed just as the synchresgointer reaches the 12 o'clock position.
Which one of the following will occur after the lateer is closed?

A. The breaker will remain closed and the genernatbrsupply only MW to the grid.

B. The breaker will remain closed and the genenatlbisupply both MW and MVAR to the grid.

C. The breaker will open due to overcurrent.

D. The breaker will open due to reverse power.

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2440 (B2643)

A main generator is being prepared for paralleliitly an infinite power grid. At which one of the
following synchroscope pointer positions is themgenerator output voltage the farthest out of phas
with the grid voltage?

A. 3 oclock

B. 6 dclock

C. 9 dclock

D. 12 dclock

ANSWER: B.
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TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2441 (B2443)

A main generator is about to be connected to anitefpower grid. Generator voltage is equal to
grid voltage and the synchroscope is rotating stomthe_counterclockwise direction. The generator
breaker is closed just prior to the synchroscopetporeaching the 12 o'clock position.

Which one of the following is most likely to occaiter the breaker is closed?

A. The breaker will remain closed and the genenatbrsupply only MW to the grid.

B. Thee breaker will remain closed and the genergilbsupply both MW and MVAR to the grid.
C. The breaker will open due to overcurrent.

D. The breaker will open due to reverse power.

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2642 (B2843)

A main generator is about to be connected to anitefpower grid. Generator voltage is slightly
higher than grid voltage and the synchroscopetating slowly in the clockwise direction. The
generator breaker is closed just as the synchresgoipter reaches the 3 o'clock position.
Which one of the following is most likely to occaiter the breaker is closed?

A. The breaker will remain closed and the genernatbrsupply only MW to the grid.

B. The breaker will remain closed and the genenatlbisupply both MW and MVAR to the grid.
C. The breaker will open due to overcurrent.

D. The breaker will open due to reverse power.

ANSWER: C.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2743 (B2742)

A main generator is being paralleled to an infipigaver grid with the following conditions:

Generator frequency = 59.9 Hz

Grid frequency = 60.1 Hz
Generator voltage = 114.8 KV
Grid voltage = 115.1 KV

When the generator output breaker is closed, thergéor will...
A. acquire real load and reactive load.

B. acquire real load, but become a reactive loatlégrid.

C. become a real load to the grid, but acquiretineaoad.

D. become a real load and a reactive load to tide gr

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P2943

A main generator is about to be connected to anitefpower grid with the following conditions:

Generator frequency = 60.1 Hz

Grid frequency = 59.9 Hz
Generator voltage = 115.1 KV
Grid voltage = 114.8 KV

When the generator output breaker is closed, thergéor will...
A. acquire real load and reactive load.

B. acquire real load, but become a reactive loatlégrid.

C. become a real load to the grid, but acquiretineatoad.

D. become a real load and a reactive load to tide gr

ANSWER: A.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P3142 (B3130)

A nuclear power plant was initially operating at@cent power in the middle of a fuel cycle whk t
main generator connected to an infinite power wiitth the following main generator output
parameters:

60 Hz

25 KV

300 MVAR (out)
800 MW

A hydraulic oil system malfunction occurred thatisad the main turbine steam inlet valves to slowly
drift closed. After 10 minutes, the main generaéal load decreased to 600 MW. Assuming no
operator actions were taken, how were the remaimaigy generator output parameters affected after
the above 10 minute period?

Reactive
Frequency (Hz) Voltage (KV) Load (MVAR)
Decreased Decreased No change
Decreased No change Decreased
No change No change No change
No change Decreased Decreased
ANSWER: C.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P3841 (B3842)

Which one of the following will cause the most d@®a&o the contact surfaces of a main generator
output breaker?

A. An operator attempts to close the main generaitput breaker with the generator and power grid
frequencies matched but with voltages 180 degraeesfghase.

B. An operator attempts to close the main genemittput breaker with the generator and power grid
voltages in phase but with generator frequency@réent higher than power grid frequency.

C. The main generator output breaker automati¢apg open on a loss of offsite power while the
main generator is operating at its minimum ratexdlo

D. The main generator output breaker automaticefhg open on a loss of offsite power while the
main generator is operating at its maximum rated.lo

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P4321 (B4321)

A main generator is about to be connected to aniiefpower grid. The main generator has the
following initial conditions:

Generator frequency = 59.9 Hz Generator voltagels. 11KV
Grid frequency = 60.1 Hz Grid voltage = 114.8 KV

When the generator output breaker is closed, thergeor will...
A. acquire real load and reactive load.

B. acquire real load, but become a reactive loategrid.

C. become a real load and a reactive load to tide gr

D. become a real load to the grid, but acquiretreatoad.

ANSWER: D.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P4322 (B4322)

During a routine inspection of a main generatopatibreaker, a technician discovers severely
damaged main contact surfaces. Which one of flanfimg is the most likely cause of the damaged
contact surfaces?

A. The main generator breaker automatically tripppdn after it was closed with the generator and
power grid voltages 60 degrees out of phase.

B. The main generator breaker automatically trippeen due to a faulty trip relay actuation while
the main generator was operating unloaded.

C. The main generator breaker automatically trippeeh on a loss of offsite power while the main
generator was operating at its maximum rated load.

D. The main generator breaker automatically tripppen after it was closed with the generator and
power grid voltages in phase but with generatagideancy 0.2 Hz lower than power grid
frequency.

ANSWER: A.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P5121 (B5122)

A main generator is about to be connected to aniiefpower grid. Generator output frequency is
slightly higher than grid frequency and generatapat voltage is equal to grid voltage.

Which one of the following situations will exist wh the main generator electrical conditions stzadili
immediately after the generator output breakeldser? (Assume no additional operator actions are
taken.)

A. Generator output current will be 0.

B. Generator power factor will be 0.

C. Generator output MVAR will be 0.

D. Generator output MW will be 0.

ANSWER: C.
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KNOWLEDGE: K1.08 [3.3/3.5]
QID: P5620 (B5621)

A main generator is being connected to an infipaeer grid. The following frequencies exist just
prior to closing the generator output breaker:

Generator frequency = 59.9 Hz
Grid frequency = 60.1 Hz

When conditions stabilize just after the generatdput breaker is closed, the generator frequency
will be ; and the grid frequency will be

A. 59.9 Hz; 59.9 Hz
B. 59.9 Hz; 60.1 Hz
C. 60.0 Hz; 60.0 Hz

D. 60.1 Hz; 60.1 Hz

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P6321 (B6322)

A diesel generator (DG) was initially operating@tpercent of rated load supplying an isolated
electrical bus when a malfunction caused the D@wiutreaker to trip. The breakers for all of the
bus loads--all of which are large motors--remaiceded, preparing the motors to restart upon
restoration of power to the bus.

The DG output breaker has been repaired. Witbfalie bus load breakers still closed, which one of
the following will occur when the DG output breakeclosed to reenergize the bus?

A. The DG will become lightly loaded.

B. The DG will return directly to its initial load.

C. The DG will experience slight overload condigson
D. The DG will experience severe overload condgion

ANSWER: D.
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A main generator output breaker is about to beeclds connect the main generator to the power grid
via the main transformer. The main transformetage and frequency are as follows:

Voltage = 20,000 volts
Frequency = 60.0 Hz

Which combination of main generator voltage anddency will ensure that the main generator will
immediately supply real (MW) and reactive (MVAREelrical power to the power grid when the
main generator output breaker is closed?

A. 19,950 volts; 59.9 Hz

B. 19,950 volts; 60.1 Hz

C. 20,050 volts; 59.9 Hz

D. 20,050 volts; 60.1 Hz

ANSWER: D.

TOPIC: 191008
KNOWLEDGE: K1.08 [3.3/3.5]
QID: P7022 (B7022)

If a main generator output breaker is closed whergenerator output voltage is 5 degrees out of

phase with the power grid voltage, the main geoenaill experience a stress; if the

breaker remains closed and no additional operatmrais taken, the main generator voltage will
with the grid voltage.

A. minor; remain out of phase

B. minor; become locked into phase

C. potentially damaging; remain out of phase

D. potentially damaging; become locked into phase

ANSWER: B.
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If a main generator output breaker is closed whergenerator output voltage is 90 degrees out of

phase with the power grid voltage, the main geoenaill experience a stress; if the

breaker remains closed and no additional operatmrais taken, the main generator voltage will
with the grid voltage.

A minor; remain out of phase

B. minor; become locked into phase

C. potentially damaging; remain out of phase

D. potentially damaging; become locked into phase

ANSWER: D.
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The main generator output breaker was just closedinect the main generator to the main
transformer. Just before the breaker was clobedollowing parameter values existed:

Main Generator Main Transformer
20,000 volts 20,050 volts
60.0 H: 59.9 H:

With no additional operator action, the main get@ratabilized with the following parameter values:

25 MW
15 MVAR (in)

Now consider this following alternate set of partanevalues:

Main Generator Main Transformer
20,020 volts 20,050 volts
60.1 H: 59.9 H:

If the alternate set of parameter values had ekjst& before the breaker was closed, the resulting
main generator MW value would have been andthe resulting main generator MVAR
(in) value would have been

A. smaller; larger
B. smaller; smaller
C. larger; larger
D. larger; smaller

ANSWER: D.
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When a typical 4,160 volt breaker is racked toTEST position, control power is the
breaker; and the breaker is the load.

A. removed from; isolated from
B. removed from; connected to
C. available to; isolated from

D. available to; connected to

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.09 [2.8/3.1]
QID: P938

Which one of the following functions or capabilgieould remain following a loss of control power to
a typical 480 VAC bus feeder breaker?

A. Remote breaker control capability

B. Breaker closing spring automatic recharging bdjpa
C. Remote bus voltage indication

D. Remote breaker position indication

ANSWER: C.
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Which one of the following statements describesuge of high-voltage disconnect switches?
A. Their use should be limited to normal load catraterruption.

B. They may be used to isolate transformers inrdoaded network.

C. They trip open like circuit breakers, but mustbanually closed.

D. They must be closed with caution when under leachuse of possible arcing.

ANSWER: B.

TOPIC: 191008

KNOWLEDGE: K1.10 [2.7/3.1]

QID: P243 (B1842)

The function of high-voltage disconnect switche®iprovide electrical isolation of
equipment during conditions.

A. manual; no-load
B. manual; overload
C. automatic; no-load
D. automatic; overload

ANSWER: A.

-68- Breakers, Relays, and Disconnects



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191008
KNOWLEDGE: K1.10 [2.7/3.1]
QID: P844 (B644)

High-voltage disconnect switches are used to...

A. adjust the output voltage range from a main pawansformer.

B. protect bus feeder breakers by opening uporsbog-circuit faults.
C. provide equipment isolation under no-load coods.

D. bypass and isolate an electrical bus while namirig the downstream buses energized.

ANSWER: C.

TOPIC: 191008
KNOWLEDGE: K1.10 [2.7/3.1]
QID: PO43  (B2244)

What is an advantage of using high-voltage disconswitches instead of breakers to isolate main

power transformers?
A. Disconnect switches can be operated either lpcalremotely.
B. Disconnect switches provide direct visual intima that the circuit is broken.

C. Disconnect switches are cheaper and providsahee automatic protection as a breaker.

D. Disconnect switches are capable of interrupaitggher current flow with less heating than a

breaker.

ANSWER: B.
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Which one of the following describes a characterist high-voltage disconnect switches?
A. They close automatically requiring no operatcticn.

B. They should not be used to interrupt a circader load.

C. They require a remote means of indication termeine actual position.

D. They should be connected so that they groungubely bus prior to opening a circuit.

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.10 [2.7/3.1]
QID: P1343

Typical high-voltage disconnect switches are desiigio...
A. protect circuits during overcurrent conditions.

B. automatically trip open to protect breakers.

C. isolate equipment electrically during no-loaaditions.
D. interrupt circuits under load.

ANSWER: C.
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Typical high-voltage transformer disconnect swikhee designed to...
A. automatically protect the transformer from owerent conditions.
B. automatically trip open prior to transformer it breaker trip.

C. manually isolate the transformer during no-locadditions.

D. manually interrupt the transformer output citauder any load when grounds are detected.

ANSWER: C.
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Refer to the simplified drawing of an electricadtdibution system showing 7.2 KV switchgeatr,
step-down transformers, and 480 V motor controtersnMCCSs) (see figure below).

The high voltage side of each step-down transfoilmasra remote-operated disconnect to allow
transformer maintenance while keeping the othastamers in service. The control circuit for each
disconnect is position-interlocked with the asswexldMCC feeder breaker.

Which one of the following describes the purposeest by the interlock?

A. Prevent damage to the disconnect.

B. Prevent damage to the transformer.

C. Prevent damage to the feeder breaker.

D. Prevent damage to the 480V MCC.

ANSWER: A.
7.2 KV SWITCHGEAR 7.2 KV SWITCHGEAR
BREAKER BREAKER E
REMOTE-OPERATED
________________ 4&— DISCONNECT ™l o
i !
i STEP-DOWN |
; < TRANSFORMER —> i /F
1
i !
e 1 1 L = e
? -~ FEEDER BREAKER —”
480V MCC 480V MCC 480V MCC 480V MCC

-72- Breakers, Relays, and Disconnects



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191008
KNOWLEDGE: K1.10 [2.7/3.1]
QID: P2944 (B2944)

A 480 VAC motor control center supplies a load tlgio a breaker and a manual disconnect switch.
Which one of the following sequences will provitie greatest level of personnel safety when
deenergizing the load for maintenance and wherergeing the load after the maintenance?

DEENERGIZING REENERGIZING
A. Open breaker first Shut breaker first
B. Open breaker first Shut disconnect switch first
C. Open disconnect switch first Shut breaker first
D. Open disconnect switch first Shut disconnectawdirst
ANSWER: B.
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Refer to the simplified drawing of an electricadtdibution system showing 7.2 KV switchgeatr,
step-down transformers, and 480 V motor controtersnMCCSs) (see figure below).

The high voltage side of each step-down transfoilmasra remote-operated disconnect. The control
circuit for each disconnect is position-interlockeith the associated MCC feeder breaker. Which
one of the following describes the interlock opeigascheme that will provide the greatest protectio
for the disconnect?

A. Permits opening the feeder breaker only if tise@hnect is closed.

B. Permits opening the feeder breaker only if tise@hnect is open.

C. Permits opening the disconnect only if the fedxleaker is closed.

D. Permits opening the disconnect only if the feddeaker is open.

ANSWER: D.

7.2 KV SWITCHGEAR 7.2 KV SWITCHGEAR

BREAKER BREAKER

REMOTE-OPERATED |
&— DISCONNECT T

------- 1

1

1
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1

1

1

----- E\ . ¥~ FEEDER BREAKER — /E

480V MCC 480V MCC 480V MCC 480V MCC
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The following remote indications are observed fdi8@ VAC load center supply breaker. (The
breaker is normally open.)

Red indicating light is lit.
Green indicating light is out.
Load center voltage indicates 0 volts.
Breaker incoming voltage indicates 480 volts.
What is the condition of the breaker?
A. Open and racked in
B. Closed and racked in
C. Open and racked to the TEST position
D. Closed and racked to the TEST position

ANSWER: D.
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The following indications are observed in the cohtoom for a normally-open motor control center
(MCC) breaker that directly starts/stops a 480 iAGtor:

Red position indicating light is out.
Green position indicating light is out.
Motor ammeter indicates normal load current.
Assuming one of the indicating lights is burned, ovltat is the condition of the breaker?
A. Open and racked in
B. Open and racked to the TEST position
C. Closed and racked in

D. Closed and racked to the TEST position

ANSWER: C.
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The following indications are observed in the cohtoom for a normally-open motor control center
(MCC) breaker that directly starts/stops a 480 iAGtor:

Red position indicating light is lit.
Green position indicating light is out.
Motor load current indicates 0 amps.
MCC voltage indicates 480 volts.
What is the condition of the breaker?
A. Open and racked in
B. Closed and racked in
C. Open and racked to the TEST position
D. Closed and racked to the TEST position

ANSWER: D.
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The following indications are observed in the cohtoom for a normally-open breaker that directly
starts/stops a 480 VAC motor:

Red position indicating light is lit.

Green position indicating light is out.

Load current indicates 50 amps.

Supply voltage indicates 480 volts.
What is the condition of the breaker?
A. Open and racked to the TEST position
B. Closed and racked to the TEST position
C. Open and racked in

D. Closed and racked in

ANSWER: D.
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While remotely investigating the condition of a maily-open breaker that feeds a motor control
center (MCC), an operator observes the followirdjaations:

Green breaker position indicating light is out.
Red breaker position indicating light is lit.
MCC voltmeter indicates normal voltage.
MCC ammeter indicates zero amperes.

Based on these indications, the operator shoulartrdpat the breaker is and racked

A. open;in
B. closed; in
C. open; out
D. closed; out

ANSWER: B.

-79- Breakers, Relays, and Disconnects



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191008
KNOWLEDGE: K1.11 [3.1/3.3]
QID: P1838 (B2143)

While remotely investigating the condition of aitggd normally-open motor control center (MCC)
feeder breaker, an operator observes the followidigations:

Green breaker position indicating light is lit.
Red breaker position indicating light is out.
MCC voltmeter indicates zero volts.

MCC ammeter indicates zero amperes.

Based on these indications, the operator can a@etyiraport that the breaker is open and racked to
position.

A. the OUT

B. the IN

C. the TEST
D. an unknown

ANSWER: D.
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While remotely investigating the condition of a mally-open 480 VAC motor control center (MCC)
feeder breaker, an operator observes the followidigations:

Green breaker position indicating light is out.
Red breaker position indicating light is lit.
MCC voltmeter indicates 480 VAC.

MCC ammeter indicates zero amperes.

Based on these indications, the operator shoulorrépat the feeder breaker is and
racked

A. open;in

B. closed; in

C. open; to the TEST position
D. closed; to the TEST position

ANSWER: B.
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Given the following indications for an open 4,168 breaker:
All phase overcurrent trip flags are reset.
The control power fuses indicate blown.
The line-side voltmeter indicates 4,160 VAC.
The load-side voltmeter indicates 0 VAC.

Assuming no operator actions were taken since tthakler opened, which one of the following could
have caused the breaker to open?

A. A ground fault caused an automatic breaker trip.

B. A loss of control power caused an automatic kee#ip.

C. An operator tripped the breaker manually atoteaker cabinet.
D. An operator tripped the breaker manually fronemote location.

ANSWER: C.
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While remotely investigating the condition of a maily-open feeder breaker to a 480 VAC motor
control center (MCC), a control room operator ofsesithe following indications:

Green breaker position indicating light is out.
Red breaker position indicating light is lit.
MCC voltmeter indicates 0 VAC.

MCC ammeter indicates zero amperes.

Based on these indications, the operator shoulorrépat the feeder breaker is and
racked

A. open;in

B. closed; out

C. open; to the TEST position
D. closed; to the TEST position

ANSWER: D.
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While remotely investigating the condition of a mally-open 480 VAC motor control center (MCC)
feeder breaker, an operator observes the followidigations:

Green breaker position indicating light is out.
Red breaker position indicating light is lit.
MCC voltmeter indicates 480 VAC.

MCC ammeter indicates zero amperes.

Based on these indications, the operator shoulorrépat the feeder breaker is and
racked

A. open;in
B. closed; in
C. open; to an unknown position

D. closed; to an unknown position

ANSWER: B.

TOPIC: 191008
KNOWLEDGE: K1.12 [2.9/2.9]
QID: P1444 (B2240)

Breaker local overcurrent trip flag indicators, wreectuated, indicate that...

A. a breaker trip will occur unless current is reeld.

B. a breaker overcurrent condition is responsibteafbreaker trip.

C. an overcurrent condition has cleared and thakierecan be closed.

D. the associated breaker has failed to trip opgimg an overcurrent condition.

ANSWER: B.
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Given the following indications for an open 4,168 breaker:
The local OPEN/CLOSED mechanical flag indicates QPE
A breaker overcurrent trip flag is actuated on phase.
The line-side voltmeter indicates 4,160 VAC.
The load-side voltmeter indicates 0 VAC.

Assuming no operator actions were taken since ttbakler opened, which one of the following could
have caused the breaker to open?

A. A ground fault caused an automatic breaker trip.

B. A loss of control power caused an automatic kee#ip.
C. An operator opened the breaker locally.

D. An operator opened the breaker from a remotatioe.

ANSWER: A.
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