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February 2016
TOPIC: 291003
KNOWLEDGE: K1.01 [3.5/3.7]
QID: B15

The difference between the setpoint and the medfiaameter in an automatic flow controller is
called...

A. gain.
B. bias.
C. error.
D. feedback.

ANSWER: C.

TOPIC: 291003
KNOWLEDGE: K1.01 [3.5/3.7]
QID: B215 (P217)

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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An automatic flow controller is being used to pmsita valve in a cooling water system. A signal
that is proportional to valve position is receilmdthe controller. This signal is referred to .as..

A. gain.
B. bias.
C. feedback.
D. error.

ANSWER: C.

TOPIC: 291003
KNOWLEDGE: K1.01 [3.5/3.7]
QID: B1414 (P17)

The difference between the setpoint in an autontatntroller and the steady-state value of the
controlled parameter is called...

A. offset.
B. gain.
C. deadband.
D. feedback.

ANSWER: A.
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The level in a tank is controlled by an automadicel controller. Level is initially at 50 percembhen

the tank develops a leak. When level decreasés fercent the level controller opens a makeup
supply valve. After a few minutes, level is 55qmt and the makeup valve closes. With the leak
still in progress, level continuously oscillatesvieen 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: 291003
KNOWLEDGE: K1.01 [3.5/3.7]
QID: B1616 (P1518)

Which one of the following terms is used to desetifie delay between a process parameter change
and the sensing of that change by the processatien®

A. Offset

B. Gain

C. Dead time

D. Time constant

ANSWER: C.
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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 es@nal is increased is referred to as...

A. bias.

B. gain.

C. feedback.

D. offset.

ANSWER: B.

TOPIC: 291003

KNOWLEDGE: K1.01 [3.5/3.7]

QID: B2115 (P918)

In a proportional controller, the term "offset" eef 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.
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A flow controller has proportional, integral, andrivative control features. Which one of the
following lists the effect on the control featusgksen 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 weél lbost.

C. All proportional, integral, and derivative feega will be lost.

D. All control features will continue to influentlee controller output.

ANSWER: C.

TOPIC: 291003
KNOWLEDGE: K1.01 [3.5/3.7]
QID: B5608 (P5607)

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 controkeoffset will
; and the controlleproportional band will
A. decrease; decrease
B. decrease; increase
C. increase; decrease

D. increase; increase

ANSWER: A.
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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 controlleproportional band will
A. decrease; decrease
B. decrease; increase

C. increase; decrease

D. increase; increase

ANSWER: D.

TOPIC: 291003
KNOWLEDGE: K1.02 [3.5/3.6]
QID: B3115 (P218)

An emergency diesel generator (DG) is operatinp@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@ Dequency.

A. speed; air
B. speed; fuel
C. load; air
D. load; fuel

ANSWER: B.
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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 levedsgablished, 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: 291003
KNOWLEDGE: K1.03 [3.3/3.4]
QID: B2215 (P1417)

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 aiy
stable at the controller setpoint. Flow rate ithi® 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: 291003
KNOWLEDGE: K1.03 [3.3/3.4]
QID: B2415 (P2419)

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 thsogst

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 level in a water collection tank is being coliéd by an automatic level controller that posis@a
tank drain valve. Tank level is initially stabliethe 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 tewél 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 cotied by an automatic level controller, and isially
stable at the controller setpoint. Flow rate it tank increases, slowly at first, and then fastdil

a stable higher flow rate is attained.

As tank level begins to increase, the level col@ralowly opens a tank drain valve. The level
controller output signal increases both as the taw#l increases and as the rate of tank levelgdan
quickens. After a few minutes, tank level retutmsand 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 widval control system (see figure below). The tank
water level is being automatically controlled atdg@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 gy remains constant. When tank water level
stabilizes, level will be ; and the draafve 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.

=== 7 7% CONTROLLER
]

(—

DRAIN
VALVE
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Refer to the drawing of a water storage tank widval control system (see figure below). The tank
water level is being automatically controlled atdg@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.

:' =7 7" CONTROLLER

| LEVEL
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VALVE
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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, whéertput 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.

= === 7% CONTROLLER
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Refer to the drawing of a water storage tank witlaatomatic level control system (see figure below)
Given:

e The drain valve fails open on loss of controlletput signal.
» The level sensor output signal changes directlia tahk 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.

== == 7% CONTROLLER
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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 cuityestable 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 positioil 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.

:' =77 7% CONTROLLER
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Refer to the drawing of a water storage tank witlaatomatic level control system (see figure below)
Given:

« The drain valve fails closed on loss of controdatput signal.
» The level sensor output signal changes directlia taihk water level.

For proper automatic control of tank water levieg 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.

== 777" CONTROLLER
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The water level in a water storage tank is beingrotied by an automatic bistable level controll€f.
water level increases to 70 percent, the contrbiable turns on to open a tank drain valve. kVhe
water level decreases to 60 percent, the controitable 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 inputglwesult 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.

U OR GATE
T_] anp cate

& NOT GATE

CLOSE OPEN
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The water level in a water storage tank is beingrotied by an automatic bistable level controll€f.
water level increases to 70 percent, the contrbiable turns off to open a tank drain valve. éWh
water level decreases to 60 percent, the controtable 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.

-19- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291003
KNOWLEDGE: K1.03 [3.3/3.4]
QID: B5009 (P5009)

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.
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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 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.

YYY

CLOSE OPEN
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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 cantalve.

Which pair of flow control valves shown below wilé compatible with the controller in the above
application?

A. Aand B
B. Band C
C. Cand D

D. Dand A

ANSWER: B.

o
[y
[y

< AIR
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Given:

e A direct-acting proportional pneumatic controlletiwe used to maintain level in a condensate
collection tank by positioning an air-operated floantrol valve in the tari& 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.

@]
X
Tl
]
=

b
T
1]

< AIR < AIR
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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.
1.2 3 4 UORGATE
l l | DANDGATE
X noteate
|
YYY
213
b
OPEN CLOSE
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Refer to the drawing of a lube oil temperature cargystem (see figure below).

A direct-acting proportional temperature controlebeing used to control the heat exchanger lilbe o
outlet temperature. When the lube oil outlet terapge 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°Fto 115°F

ANSWER: D.

TEMPERATURE LUBE

TRANSMITTER olL
TEMPERATURE|
CONTROLLER

COOLING > < HEAT EXCHANGER
WATER
TEMPERATURE COOLING
CONTROL VALVE WATER
LUBE PUMP
olL
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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 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.

)
[
[y

< AIR
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The level in a condensate collection tank is bemgfrolled 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 stahiize
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 abovéddoel caused by the controfleigain being too
; or by the controlleproportional 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 contta¢ water level in a tank. 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 whirtie
the controller output signal is 90 percent.

What is the offset for this controller at the 6@qamt tank water level?
A. 10 percent
B. 30 percent
C. 40 percent
D. 67 percent

ANSWER: A.
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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 charasters 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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The water level in a tank is being controlled byaatomatic level controller using proportional-only
control as shown in the figure below. Initiallyethank 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 contrplbesitions 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 cardheced 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.
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A proportional controller is being used to contta¢ water level in a tank. When the tank wateelev
matches the controller setpoint of 20 feet, therodler output is 50 percent.

Tank water level is currently stable at 25 feetwiite 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: 291003
KNOWLEDGE: K1.03 [3.3/3.4]
QID: B7663 (P7663)

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 outputadigiil increase to 90 percent.

What is the gain for this controller?

A. 0.25

B. 0.5

C. 20

D. 4.0

ANSWER: D.
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Which one of the following is a characteristic thaplies to a proportional-only controller, but hmt
a proportional-integral controller?

A. Gain

B. Offset

C. Rate component
D. Bistable component

ANSWER: B.

-32- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291003
KNOWLEDGE: K1.03 [3.4/3.5]
QID: B7682 (P7682)

Refer to the logic diagram for a valve controlised figure below).
Which one of the following combinations of flow eafF), 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 assodmstable 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.

F L P T
(O oreatE
D AND GATE
zl NOT GATE
I1n! S
A 4 P:PRESSURE
2/3 T- TEMPERATURE
Y l
OPEN CLOSE
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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 flowtoal 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.

o
2
[y
[y
w
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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 whiak 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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February 2016

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
oil outlet temperature to

A.

B.

C.

D.

open; decrease
open; increase
closed; decrease

closed; increase

ANSWER: A.

, causing the actual heat exchanger lube
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WATER

TEMPERATURE

COOLING

LUBE

CONTROL VALVE
WOIL

WATER
PUMP

-36-

Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291003
KNOWLEDGE: K1.04 [3.3/3.3]
QID: B917 (P1315)

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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A proportional-derivative controller senses an @ase in the controlled parameter above the
controller setpoint. The derivative function caaufige 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 proportionahie rate of change of the controlled parameter.

ANSWER: D.
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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 feedisao&ing 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 isgoedntrolled by positioning a flow control valve
in a separate system.

ANSWER: C.
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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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Refer to the drawing of a lube oil temperature ourgystem (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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The temperature of the water in a small outsideagmtank is controlled by a set of heaters subeakerg
in the tank. The heaters energize at a water teahyre of 40°F and deenergize at 48°F. When
energized, the heaters produce a constant theutyalto

Which one of the following types of control devidgssised in the heater control circuit to produce
these characteristics?

A. Bistable

B. Proportional

C. Proportional plus integral
D. Proportional plus derivative

ANSWER: A.
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Refer to the drawing of a pressure alarm circ@ée(@Bgure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaéi$ 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 turhatf 95 psig.

B. The alarm will actuate at 100 psig and will hah off.

C. The alarm is currently actuated and will turhaiaf105 psig.
D. The alarm will actuate at 100 psig and will taffiat 105 psig.

ANSWER: C.

PRESSURE SIGNAL—» " —A

ALARM

BISTABLE
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Refer to the drawing of a pressure alarm circ@ée(@Bgure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaés 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 ohine following describes the alarm circuit respen
as system pressure slowly increases to 110 psig?

A. The alarm is currently actuated and will turhatf 95 psig.

B. The alarm will actuate at 100 psig and will han off.

C. The alarm is currently actuated and will turhaiaf105 psig.
D. The alarm will actuate at 100 psig and will taffiat 105 psig.

ANSWER: B.

PRESSURE SIGNAL—» " AA

ALARM

BISTABLE
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Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tomt 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.
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Refer to the drawing of a pressure alarm circ@ée(Bgure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaés 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 ohiie following describes the alarm circuit
response as system pressure slowly decrease g0

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 nonttaff.

D. The alarm is currently actuated and will turhaif95 psig.

ANSWER: A.

PRESSURE SIGNAL=———Jp| " —A

ALARM

BISTABLE
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Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tomt 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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Refer to the drawing of a temperature alarm cir@gge figure below). The orientation of the bistab
symbol indicates the characteristics of the bigtaés is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at ad¢estyre 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 nottoff.
B. The alarm will actuate at 130°F and will notrtff.
C. The alarm is currently actuated and will turhaaf125°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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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 glaén to 2.0?

A. Half the temperature deviation from setpointlwioduce a given controller output.

B. Twice the temperature deviation from setpoirt 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.
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A direct-acting proportional controller is beingedsto control the temperature of lube oil exiting a
heat exchanger. The controlgeproportional band is 70°F to 120°F.

Which one of the following will be the controllergitput 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: 291003
KNOWLEDGE: K1.04 [3.3/3.3]
QID: B5509 (P5508)

A reverse-acting proportional controller is beirggd to control the temperature of lube oil exitng
heat exchanger. The controlteproportional 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.

-50- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291003
KNOWLEDGE: K1.04 [3.3/3.3]
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The temperature of the water in a storage tankoisittred 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 afietar 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.
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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 glaén to 2.0?

A. Increases the range of lube oil temperaturesptaauces 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 deviatiomfsetpoint required to produce a given controller
output.

ANSWER: B.
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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 witlpce the same change in controller input.
B. Twice the change in measured temperature wolipce 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.
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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°watér temperature continues to decrease, heater
power will increase directly with the temperatusyidtion from 48°F until maximum power is
reached at 40°F. If water temperature decreasesr fthan 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 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 finaMTC
position is 60 percent open.

If the controller’s gain was 2.0 rather than 1k 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.
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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 therolbeitto open the temperature control valve (TCV)
farther. What would be the effect on the TCV rewmif 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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Refer to the drawing of four bistable symbols (Bgere below).

A temperature controller uses a bistable that tomt actuate a warning light when the controlled
temperature reaches a low setpoint. The bistalbhes 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.

-57- Controllers and Positioners



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291003
KNOWLEDGE: K1.04 [3.3/3.3]
QID: B6909 (P6908)

A direct-acting proportional controller is beingedsto control the temperature of lube oil exiting a
heat exchanger. The controlgeproportional 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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Refer to the logic diagram for a valve controlised figure below).
Which one of the following combinations of inputglwesult in the valve receiving an OPEN signal?
INPUTS

1 2 3 4

A. Off On Off Off
B. Off On On Off
C. On Off Off On
D. On Off On On
ANSWER: B.
12 3 4 UORGATE
l l | T T anpcate
DX not eaTE
|
YYY
2/3
\ 4 l
OPEN CLOSE
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Refer to the drawing of a temperature alarm cir@gge figure below). The orientation of the bistab
symbol indicates the characteristics of the bigtaé$ is normal for a control circuit diagram.

The bistable turns on to actuate an alarm at ad¢estyre 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 nottoff.
B. The alarm will actuate at 130°F and will notrtff.
C. The alarm is currently actuated and will turhaaf125°F.
D. The alarm will actuate at 130°F and will turri af 125°F.

ANSWER: C.

TEMPERATURE SIGNAL ———)» " —A

ALARM

BISTABLE
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Refer to the drawing of a pressure alarm circ@ée(@Bgure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaé$ 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 guba#ly 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 SIGNAL=————3p " —A

ALARM

BISTABLE
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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°watér temperature continues to decrease, heater
power will increase directly with the temperatusyidtion from 48°F until maximum power is
reached at 40°F. On cold days, the tank water eeatyre 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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Refer to the drawing of a pressure alarm circ@ée(@Bgure below). The orientation of the bistable
symbol indicates the characteristics of the bigtaéis is normal for a control circuit diagram.

The bistable will turn on at a system pressure0ffisig. 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 9tgps

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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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/an...

A. valve actuating lead/lag unit.
B. air pressure regulator.

C. valve positioner.

D. air accumulator.

ANSWER: C.
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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 proportibnkrger air pressure to adjust valve position.
B. alarge control air pressure into a proportipnsinaller air pressure to adjust valve position.
C. pneumatic force into mechanical force to adyadte position.

D. mechanical force into pneumatic force to adyadve position.

ANSWER: A.
1P
FROM CONVERTER FROM
REACTOR  _| PROTECTION
VESSEL } LOGIC
LEVEL __| VALVE |
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PNEUMATIC CONTROL SYSTEM - BWR
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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. diaphragm operator.
B. pneumatic clutch.
C. torque converter.

D. valve positioner.

ANSWER: D.

TOPIC: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B1116 (P1117)

An air-operated isolation valve requires 4,800 mmiforce 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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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 outpghsai 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: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B1517 (P1516)

An air-operated isolation valve requires 3,200 misiforce 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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An air-operated isolation valve requires 3,600 miaiforce 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 actuatapliiagm required for proper valve operation?

A. 30 square inches

B. 60 square inches

C. 90 square inches

D. 120 square inches

ANSWER: A.

TOPIC: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B2117 (P2116)

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.
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QID: B2216 (P2617)

Which one of the following describes a characterist pneumatic valve positioners?

A. They can provide automatic and manual demanh$sgo pneumatic controllers and valve
actuators.

B. They can increase or decrease air pressurdue &eatuators 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 actsafoove existing main air header pressure.

ANSWER: B.

TOPIC: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B2416 (P2417)

An air-operated isolation valve requires 3,600 msdforce 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 bedgmincrease from 0 psig, which one of the follogvi
is the approximate air pressure at which the vaiVebegin to open?

A. 14 psig
B. 57 psig
C. 81 psig
D. 127 psig

ANSWER: B.
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QID: B2516 (P2517)

An air-operated isolation valve requires 2,400 msdforce applied to the top of the actuator
diaphragm to open. The actuator diaphragm haaraater of 12 inches.

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. 21 psig
B. 34 psig
C. 43 psig
D. 64 psig

ANSWER: A.

TOPIC: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B2716 (P2716)

An air-operated isolation valve requires 3,600 msdforce 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 begmincrease from 0 psig, which one of the follogvi
is the approximate air pressure at which the vallebegin to open?

A. 32 psig
B. 45 psig
C. 56 psig
D. 72 psig

ANSWER: D.
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QID: B2816 (P1116)

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: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B2915 (P2917)

An air-operated isolation valve requires 2,400 msiforce applied to the top of the actuator
diaphragm to open against spring pressure. Thmtactdiaphragm 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 whioh valve will begin to close?

A. 5 psig

B. 17 psig
C. 21 psig
D. 66 psig

ANSWER: C.
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QID: B2917 (P2416)

Which one of the following describes the operatba typical pneumatic valve positioner?

A. Compares the valve controller demand signal adtual valve position and sends an error signal
to the valve controller for adjustment of the deohaignal.

B. Compares the valve controller automatic and rabhsetpoints and sends an error signal to the
valve controller to ensure the manual demand sigrteacking the automatic demand signal.

C. Receives a valve position error signal fromuakre controller and positions the valve as
necessary to null the valve position error signal.

D. Receives a demand signal from the valve comtralhd supplies the appropriate air pressure to the
valve actuator to move the valve to the demandesdipn.

ANSWER: D.

TOPIC: 291003
KNOWLEDGE: K1.05 [2.8/2.8]
QID: B3317 (P2216)

An air-operated isolation valve requires 2,800 msiforce (Ibf) from its diaphragm actuator and 4
inches of stem travel for proper operation. Thiee/@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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QID: B417 (P417)

If the turbine shaft speed signal received by &gtgurbine governor control system fails low ahgyi
turbine startup, the turbine governor will causbitue speed to...

A. increase until the mismatch with demanded twetspeed 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: 291003
KNOWLEDGE: K1.06 [2.5/2.6]
QID: B1016 (P1815)

If the turbine shaft speed signal received by &bjgurbine governor control system fails highidgr
turbine startup, the turbine governor will causbitue speed to...

A. increase until an upper limit is reached ortilmbine trips on overspeed.

B. increase until the mismatch with the turbineegshdemand 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: B1316 (P419)

Refer to the drawing of a flyball-weight mechanispéed 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 tjls

A. counteract; outward
B. aid; inward

C. counteract; inward
D. aid; outward

ANSWER: C.

SPRING

FLYBALL

FULCRUM

2 ———1%|FUEL ON
}

FULCRUM FUE+L OFF
Q 3

FUEL PIPE
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A diesel generator is supplying an isolated eleatibus with the governor operating in the
isochronous mode. If a large electrical load @stetd 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: 291003
KNOWLEDGE: K1.06 [2.5/2.6]
QID: B2015 (P2018)

A diesel generator is supplying an isolated eleatibus with the governor operating in the
isochronous mode. If a large electrical bus logubt generator frequency will...

A. initially increase, then decrease and stablie®w the initial value.
B. initially increase, then decrease and stabdizie initial value.

C. initially increase, then decrease and stabdlzaeve 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 isolatest&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 belownitia value.

B. increase, then decrease and stabilize abowvaitta value.

C. decrease, then increase and stabilize belownitied value.

D. decrease, then increase and stabilize abovaitlat value.

ANSWER: B.
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