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TOPIC: 291008
KNOWLEDGE: K1.02 [3.4/3.5]
QID: B1141 (P5020)

Which one of the following describes the local @meerent trip flag indicators for a breaker?
A. They actuate prior to breaker tripping to wafneminent protective action.

B. They indicate breaker overcurrent trip actuatianng and after breaker trip actuation.
C. When actuated, they indicate that the assockatemker has failed to trip open.

D. When actuated, they indicate that the breakerawrent trip relay has been reset.

ANSWER: B.

TOPIC: 291008
KNOWLEDGE: K1.02 [3.4/3.5]
QID: B1841 (P838)

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 oavamncurrent 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.
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Breaker local overcurrent trip flag indicators, whectuated, 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.

TOPIC: 291008
KNOWLEDGE: K1.02 [3.4/3.5]
QID: B3440 (P3444)

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 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 opened the breaker locally.

D. An operator opened the breaker from a remotatioc.

ANSWER: A.
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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 fronermote location.

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.03 [3.3/3.4]
QID: B40  (P338)

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 sypmleaker?

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 indicgtimghts.

ANSWER: C.
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The following remote indications are observed fdi8@ VAC load supply breaker. (The breaker is
normally open.)

Red indicating light is on.
Green indicating light is off.
Load voltage indicates 0 VAC.
Line voltage indicates 480 VAC.
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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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.
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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 out.
Red breaker position indicating light is lit.
MCC voltmeter indicates zero volts.

MCC ammeter indicates zero amperes.

Based on these indications, the operator can a@etyraport that the breaker is and
racked

A. open; out

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 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 madly-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 shoularrépat 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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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 on.

Green position indicating light is off.

Load current indicates 50 amps.

Supply voltage indicates 480 VAC.
What is the condition of the breaker?
A. Open and racked to TEST position
B. Closed and racked to 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 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 shoularrépat 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 madly-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 shoularrépat 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: 291008
KNOWLEDGE: K1.04 [3.3/3.3]
QID: B840 (P840)

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.
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Which one of the following describes the operatiba thermal overload device for a large motor?

A. Atemperature sensor monitors the temperatuteeobperating equipment and completes a circuit
to trip the breaker if the temperature setpoimxiseeded.

B. A balanced bridge circuit compares actual curtera fixed overcurrent setpoint and completes a
circuit to trip the breaker if the current setpasexceeded.

C. A heater element in series with the motor hegis proportion to the motor current and completes
a circuit to trip the breaker if a high current ddion persists.

D. An induction coil in series with the motor geaters a secondary current proportional to the
primary current and completes a circuit to trip ineaker if a high current condition persists.

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.05 [3.0/3.1]
QID: B340 (P344)

A thermal overload device for a large motor pratebe motor from...

A. sustained overcurrent by opening the motor keeak 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 contadisarmotor windings.

ANSWER: A.
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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.

TOPIC: 291008
KNOWLEDGE: K1.05 [3.0/3.1]
QID: B2641 (P528)

Which one of the following will provide the firstator protection against electrical damage caused by
gradual bearing degradation?

A. Thermal overload device
B. Overcurrent trip relay

C. Underfrequency relay
D. Undervoltage device

ANSWER: A.
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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 initiatoanditions 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 initiatingldton has cleared.
D. close the valve as soon as both initiating cioors have cleared.

ANSWER: B.

+125 VDC

INITIATING

— _#1 CONTACT~ CLOSED BY
} CONDITION

_|s1

—— #2 CONTACT

=== #3 CONTACT

TO VALVE

MOTOR o b m e e &
CIRCUIT K3 RELAY

(ENERGIZE TO OPEN VALVE;

R

DEENERGIZE TO CLOSE

VALVE)
-125VDC
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Refer to the drawing of a valve motor control cit¢gee figure below).

What is the purpose of depressing the S1 pushidutton

A. To deenergize the K3 relay after the initiatosandition has cleared.

B. To prevent energizing the K3 relay when thaatiihg condition occurs.

C. To manually energize the K3 relay in the abserid¢ke initiating condition.
D. To maintain the K3 relay energized after théating condition has cleared.

ANSWER: A.

+125 VDC

INITIATING

— _#1 CONTACTy CLOSED BY
} CONDITION

st
—— #2 CONTACT

— #3 CONTACT

- ————————

TO VALVE
MOTOR b mm e =

"™ K3 RELAY
CIRCUIT
7(ENERGIZE TO OPEN VALVE;

DEENERGIZE TO CLOSE

VALVE)
-125VDC
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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
CONDITION

—#1 CONTACT~ CLOSED BY
S1 }

L.

—— #2 CONTACT

f #3 CONTACT

TO VALVE
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----------- K3 RELAY
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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 initigicondition clears.

B. To provide a method for manually energizing igerelay.

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

INITIATING

— —#1 CONTACTn CLOSED BY
} CONDITION

_l s1
— #2 CONTACT

— #3 CONTACT

TO VALVE
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____________ K3 RELAY
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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 initiatogdition present.

ANSWER: A.

+125 VDC
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_ #2 CONTACT

— #3 CONTACT
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Refer to the drawing of a valve motor control citd¢ar a valve that is currently fully closed (see

figure below).

Note: Limit switch (LS) contacts are shown open regassiief valve position, but relay contacts are

shown open/closed according to the standard coiovefar 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
PB1 PB2 VALVE
(PUSH TO (PUSH TO POSITION
CLOSE #1 #3 ALARM> OPEN - <R>INDICATIONCG>
VALVE) CONTACT CONTACT VALVE)
ot - R
1
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! WHEN !
' Ls1 VALVE -
: —— FULLY |4 !
: CLOSED) | conTACT !
TR EE T T T il LS _ L
_ VK3
,\Tn%‘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
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Refer to the drawing of a valve motor control cit¢gee figure below).

Pushbutton PB2 was depressed to open the valvehamairrent 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 POSITION
(gl_l"ossHETo “ 4 ALARMS OPEN CR>INDICATIONCG>
VALVE) CONTACT CONTACT VALVE)

" — =TT T

1 1
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et s =Sy [N — -
_ Y K3
,\T,,%¥é'§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
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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 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 purposéhefalarm?

A.
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.

Alert the operator when the valve motor cirdwas been energized for 10 seconds after pushbutton

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
gﬁ’ossHETo 1 3 ALARM>OPEN - CR>INDICATION<G>
VALVE) CONTACT CONTACT VALVE)
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1
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125 VDC VALVE.)

VALVE MOTOR CONTROL CIRCUIT
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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 regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr 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
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VALVE) CONTACT CONTACT VALVE)

e o ------5

1 1
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DEENERGIZE | PICKUP) VALVE FULLY | VALVE FULLY
TO CLOSE CLOSED) OPEN)
125 VDC VALVE.)
VALVE MOTOR CONTROL CIRCUIT
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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 regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr 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 POSITION
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1
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VALVE MOTOR CONTROL CIRCUIT
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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 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 valve mse 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)
OPEN [emrrorsascssumnsnm
CLOSE CLOSE
Ki-2 OPEN ALARM G) @)
@ ®
LS1 _|Ls2 LS3 LS4 _liss
T oPEN WHEN OPEN WHEN " [openwrEn | OPENWHEN |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 VvDC
VALVE MOTOR CONTROL CIRCUIT
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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 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 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

+125 VDC
NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
OPEN [emrrorsascssumnsnm
CLOSE CLOSE
Ki-2 OPEN ALARM G) @)
@ [ ]
Ls1 _|Ls2 LS3 LS4 _|Lss
T oPEN WHEN OPEN WHEN " [openwrEn | OPENWHEN |oPEN wHEN
VALVE FULLY OPEN VALVE FULLY CLOSED | yALVE FULLY | VALVE FULLY |VALVE FULLY
OPEN CLOSED OPEN
” K2-1 7/_K1—1
K1 K2
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QID: B2542 (P2539)

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 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 valve mse 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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CLOSE CLOSE
K12 OPEN ALARM G) @)
@ L ]
LS1 _|Ls2 LS3 LS4 _|Lss
T open wien OPEN WHEN " [oPen wHEN | OPEN WHEN |OPEN WHEN
VALVE FULLY OPEN VALVE FULLY CLOSED | yALVE FULLY | VALVE FULLY |VALVE FULLY
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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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

An operator takes the control switch to OPEN moraiytand 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

+125 VDC
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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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 msge 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

+125 VDC
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Refer to the drawing of a motor and its controtgit (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 tieelatating 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.

MAIN COIL (M)

I MAINTAINING START i—

"""""""""""""" T‘ ~<"CONTACT

OVERLOAD
RELAY

STOP

TIME
DELAY
COIL (TD)

) ACCELERATING
COIL (A

8TG. RES. = Starting Reslstor

-29- Breakers, Relays, and Disconnects
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Refer to the drawing of a motor and its controtait (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 i—

_________________________ —~~—

OVERLOAD

RELAY 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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 fiosiimmediately 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.

+125 VDC

NEUTRAL NEUTRAL
(Spring Return) (Spring Return)
OPEN [T " GArmer ~~°"""°"2C0 — °
CLOSE OPEN CLOSE
ALARM R G
® o
LS1 _LSZ LS3 LS4 _|LSs
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VALVE FULLY OPEN VALVE FULLY CLOSED VALVE FULLY | VALVE FULLY |VALVE FULLY
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a ra
K1 K2
T OPEN RELAY TCLOSE RELAY
-125 VDC

VALVE MOTOR CONTROL CIRCUIT
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Refer to the drawing of a motor and its controtait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

How are the starting resistors employed beforeadtat the motor is energized?

A. Inserted before the motor is energized; simatarsly bypassed after the motor gains speed.
B. Inserted before the motor is energized; seqantiypassed as the motor gains speed.

C. Bypassed before the motor is energized; simedtasly inserted after the motor gains speed.
D. Bypassed before the motor is energized; secplnitiserted as the motor gains speed.

ANSWER: A.

I MAINTAINING  START i—

STOP

TIME
DELAY
COIL (TD)

-32- Breakers, Relays, and Disconnects
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Refer to the drawing of a motor and its controtait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

The motor has been operating for several hours ithemlecided to stop the motor. What is the
status of the starting resistors before and dftentotor 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)

-33- Breakers, Relays, and Disconnects
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Refer to the drawing of a valve motor control cit¢gee figure below) for a valve that is currently
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fully closed and has a 10-second stroke time.

Note: Limit switch (LS) contacts are shown open regasslief valve position, but relay contacts are

February 2016

shown open/closed according to the standard coiovefar 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

ANSWER: C.
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NEUTRAL
(Spring Return)

OPEN

e

| Ls1

[ OPEN WHEN

K2-1

va

K1

<l> OPEN RELAY

VALVE FULLY OPEN
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CLOSE

Ls2

[ oPEN WHEN

K1-1

va

K2
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VALVE FULLY CLOSED

ALARM

LS3

OPEN

OPEN WHEN
VALVE FULLY

®

LS4

CLOSED

OPEN WHEN
VALVE FULLY |VALVE FULLY

©

_luss

OPEN WHEN

OPEN

-125 VDC

VALVE MOTOR CONTROL CIRCUIT
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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 regassiief valve position, but relay contacts are

291008
KNOWLEDGE: K1.06 [3.2/3.6]
B5022 (P1239)
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shown open/closed according to the standard comvefadr control circuit drawings.

If the valve is currently closed, when will the raaactuate?

A. As soon as PB2 is pushed.

B. Ten seconds after PB2 is pushed if the valatilisclosed.

C. Immediately upon pushing PB2 and for the nexsddbnds if the valve remains closed.

D. Ten seconds after PB2 is pushed if the valatilisstroking open.

ANSWER: B.

+125 VDC

PB2
PB1
(PUSH TO (PUSH TO
CLOSE #1 #3 auarwy OPEN
VALVE) CONTACT CONTACT VALVE)
e, e e o= = o —
1
' (CLOSED !
: WHEN '
N LsS1 VALVE 1
i —— FULLY #2 i
: CLOSED) | conTACT !
<—"—""““"“$K1 k2 T T : 3
_ yK3
O VELVE (ENERGIZE TO ( (10 SEC
CIRCUNT OPEN VALVE, | TIME DELAY
DEENERGIZE | PICKUP)
TO CLOSE
125 VDC VALVE.)

VALVE

(OPEN WHEN

CLOSED)

POSITION
<R>INDICATIONCG>

—1— LS2 -

VALVE FULLY

— LS3
(OPEN WHEN
VALVE FULLY
OPEN)

VALVE MOTOR CONTROL CIRCUIT
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Refer to the drawing of a motor and its controtait (see figure below).

Note: Relay contacts are shown open/closed accorditigetetandard convention for control circuit
drawings.

The motor has been idle for several days whendé@ded to start the motor. What is the status of
the starting resistors before and after the mol@XFST pushbutton is depressed?

A. Initially bypassed; bypass is removed immediasdter the START pushbutton is depressed.

B. Initially bypassed; bypass is removed followapgreset 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)

T MAINTAINING ~ START ‘—

—l— CONTACT

OVERLOAD
RELAY

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 open and has a 10-second stroke time.

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 operator takes the control switch to CLOSE. o Beconds later, after verifying the valve is
closing, the operator releases the control switetihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will continue to actuate for approxteig 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 regassiief valve position, but relay contacts are
shown open/closed according to the standard comvefadr control circuit drawings.

Which one of the following will actuate the alarm?

A. With the valve partially closed, the control st is taken to the CLOSE position.
B. With the valve partially closed, the control sshi is taken to the OPEN position.
C. With the valve fully open, the control switchtéken 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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 toNDREmentarily and then releases the switch.
Which one of the following describes the valve msge 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

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 closed and has a 10-second stroke time.

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.

An operator takes the control switch to OPEN moraiytand the valve begins to open. Five
seconds later, the operator takes the control Bwat€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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 msge 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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 switetihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will continue to actuate for approxteig 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 closed and has a 10-second stroke time.

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.

An operator takes the control switch to OPEN. TBs&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 approxteig 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) for a valve that is currently
fully open and has a 16-second stroke time.

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.

An operator takes the control switch to CLOSE. Ts&oonds later, after verifying the valve is
closing, the operator releases the control switetihen 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.
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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 regasslief valve position, but relay contacts are
shown open/closed according to the standard coiovefar 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 switetihich one of the following describes the valve
motor control circuit alarm response after the slwit released?

A. The alarm will actuate after approximately 8mads.

B. The alarm will_.not actuate until additional ogir action is taken.

C. The alarm will continue to actuate for approxieiya8 seconds.

D. The alarm will continue to actuate until addit&b operator action is taken.

ANSWER: B.
+125 VDC
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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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 openaregess of valve position, but relay contacts are
shown open/closed according to the standard coiovefar control circuit drawings.

An operator takes the control switch to CLOSE. Ts&oonds 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 1.0 O |
OPEN CLOSE OPEN CLOSE
® [ ] K2-2 ALARM G) CG)
Ls1 _|Ls2 _|is3 _JLsa _lLss
_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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The function of high voltage electrical disconnastto...

A. isolate equipment electrically during no-loadhdaions.
B. isolate equipment electrically during overloashditions.
C. protect circuits during overcurrent conditions.

D. protect circuits during undervoltage conditions.

ANSWER: A.

TOPIC: 291008
KNOWLEDGE: K1.07 [3.5/3.7]
QID: B842 (P1241)

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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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 ewgnpin the event of an emergency.

D. Covering exposed energized circuits with insntatmaterial to prevent inadvertent contact.

ANSWER: A.

TOPIC: 291008
KNOWLEDGE: K1.07 [3.5/3.7]
QID: B3141 (P2940)

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.
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A main generator is being connected to an infipderer 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.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B122 (P107)

Closing the output breaker of a three-phase gemevato 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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Which one of the following generator conditionsrisst likely to result in equipment damage from
high current flow?

A. Tripping the output breaker under full-load cadrohs.
B. Tripping the generator prime mover under fulidoconditions.
C. Closing the output breaker onto a bus that ts®&-circuit fault.

D. Closing the output breaker onto a bus that hagp&n-circuit fault.

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B342 (P41)

The primary reason for isolating emergency eleattiwads from their power supply bus prior to
energizing the bus via the emergency diesel gemresato 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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A main generator is being paralleled to the powit. 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 tiehsyscope pointer reaches the 12 o'clock position
to prevent...

A. motoring of the generator, due to unequal freaies.
B. excessive MW load transfer to the generator,tdueequal frequencies.
C. excessive MW load transfer to the generator tduit-of-phase voltages.

D. excessive arcing within the generator outpuakee, due to out-of-phase voltages.

ANSWER: D.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B440 (P441)

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.
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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 cooafti
C. Closing the output breaker with voltages oyplodise

D. Closing the output breaker with voltages in ghas

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B1143 (P1143)

A main generator is about to be connected to anitefpower 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, thergéor 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 tide gr

ANSWER: C.
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A main generator is being prepared for parallelirtty 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 tegifency of the grid.
C. The synchroscope pointer is turning slowly ia thockwise direction.

D. The synchroscope pointer is turning slowly ia ttounterclockwise direction.

ANSWER: A.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B1744 (P1741)

A main generator is being paralleled to an infipitaver grid. Generator voltage has been properly
adjusted and the synchroscope is rotating slowtir@éncounterclockwise direction.

If the generator breaker is closed just prior ®slinchroscope pointer reaching the 12 o'clock
position, which one of the following is most liketly occur?

A. The breaker will close and the generator wifpgly only MW to the grid.

B. The breaker will close and the generator wi@y both MW and MVAR to the grid.
C. The breaker will close and then open due tocureent.

D. The breaker will close and then open due torssvpower.

ANSWER: D.
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A main generator is being paralleled to an infipitaver grid. Closing the output breaker of the
generator with the frequency of the generator & higher 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: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B1941 (P43)

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.
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A main generator is about to be connected to aniiefpower grid. Which one of the following
conditions will cause the main generator to immisdyasupply 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 clo™endirection.

D. The synchroscope is turning slowly in the cotrltekwise direction.

ANSWER: A.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B2043 (P2044)

Two identical 1,000 MW electrical generators armgpeonnected to the same electrical bus.
Generator A is currently supplying the bus. GetoerA 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 closduich 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.
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A main generator is about to be connected to aniiefpower grid. Generator voltage equals grid
voltage and the synchroscope is rotating slowltyheclockwise 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 genenaith 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.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B2142 (P2240)

A main generator is being prepared for parallelitty 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.
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A main generator is about to be connected to aniiefpower grid. Generator voltage is slightly
higher than grid voltage and the synchroscopetaing slowly in the clockwise direction. The
generator breaker is closed just as the synchregoointer 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 generaithrsupply 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 open due to overcurrent.

D. The breaker will open due to reverse power.

ANSWER: B.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B2443 (P2441)

A main generator is about to be connected to aniiefpower grid. Generator voltage is equal to
grid voltage and the synchroscope is rotating stomwthe_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 generaithrsupply only MW to the grid.

B. Thee breaker will remain closed and the generailbsupply 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.
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A main generator is being prepared for parallelitiy 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.

TOPIC: 291008

KNOWLEDGE: K1.08 [3.4/3.5]

QID: B2742 (P2743)

A main generator is being paralleled to an infimigaver 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, thergeor will...
A. acquire real load and reactive load.

B. acquire real load, but become a reactive loateqrid.

C. become a real load to the grid, but acquiretneatoad.

D. become a real load and a reactive load to tide gr

ANSWER: D.
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A main generator is about to be connected to aniiefpower grid. Generator voltage is slightly
higher than grid voltage and the synchroscopetaing slowly in the clockwise direction. The
generator breaker is closed just as the synchregoointer 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 generaithrsupply 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 open due to overcurrent.

D. The breaker will open due to reverse power.

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B2942 (P2642)

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 4 o'clock position.
Which one of the following will occur after the lateer is closed?

A. The breaker will remain closed and the genenatbrsupply 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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Which one of the following will cause the most dayado the contact surfaces of a main generator
output breaker?

A. An operator attempts to close the main generaigput breaker with the generator and power grid
frequencies matched but with voltages 180 degretesf@hase.

B. An operator attempts to close the main genemitput breaker with the generator and power grid
voltages in phase but with generator frequency@rgent higher than power grid frequency.

C. The main generator output breaker automati¢aflg open on a loss of offsite power while the
main generator is operating at its minimum ratexdtilo

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: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B4321 (P4321)

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 voltagel5. 11KV
Grid frequency = 60.1 Hz 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 and a reactive load to tide gr

D. become a real load to the grid, but acquiretreatoad.

ANSWER: D.
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During a routine inspection of a main generatopatibreaker, a technician discovers severely
damaged main contact surfaces. Which one of thenimg is the most likely cause of the damaged
contact surfaces?

A. The main generator breaker automatically tripppen after it was closed with the generator and
power grid voltages 60 degrees out of phase.

B. The main generator breaker automatically tripppen 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 tripppeen after it was closed with the generator and
power grid voltages in phase but with generatagdesncy 0.2 Hz lower than power grid
frequency.

ANSWER: A.

TOPIC: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B5122 (P5121)

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 stzdili
immediately after the generator output breakeldoserl? (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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A main generator is being connected to an infipawer 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: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B6322 (P6321)

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 condigon
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 transformetag® 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: 291008
KNOWLEDGE: K1.08 [3.4/3.5]
QID: B7022 (P7022)

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 geoeraill 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 closednnect the main generator to the main
transformer. Just before the breaker was closedollowing 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 toTBEST 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: 291008
KNOWLEDGE: K1.09 [3.4/3.5]
QID: B244

If a breaker is racked to the TEST position, the...

A. remote position indication for the breaker i sperational.

B. breaker can only be operated remotely fromgtoaiated remote control panel.
C. electrical jumpers must be connected to theatjpey coils to operate the breaker.

D. normal breaker opening and closing operatiomsicbbe tested because the TEST position is for
overload testing only.

ANSWER: A.
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Loss of breaker control power will cause...

A. breaker line voltage to indicate zero regardt#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.

TOPIC: 291008
KNOWLEDGE: K1.09 [3.4/3.5]
QID: B2141 (P118)

Which one of the following results from a loss ohtrol power to a breaker supplying a motor?
A. Motor ammeter indication will be zero regardle$sctual breaker position.

B. Breaker position will remotely indicate closejardless of actual position.

C. Breaker will trip open due to the actuationtsfprotective trip device.

D. Charging motor will not charge the closing sprafter the breaker is locally closed.

ANSWER: D.
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High-voltage disconnect switches are used to...

A. adjust the output voltage range from a main pawansformer.

B. protect bus feeder breakers by opening uporsbad-circuit faults.
C. provide equipment isolation under no-load caods.

D. bypass and isolate an electrical bus while naairig the downstream buses energized.

ANSWER: C.

TOPIC: 291008
KNOWLEDGE: K1.10 [3.3/3.4]
QID: B1244

High voltage electrical disconnects should not $eduo...
A. tie buswork sections together.

B. interrupt circuits under load.

C. electrically ground buswork.

D. isolate equipment electrically.

ANSWER: B.
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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 citaunder any load when grounds are detected.

ANSWER: C.

TOPIC: 291008

KNOWLEDGE: K1.10 [3.3/3.4]

QID: B1842 (P243)

The function of high-voltage disconnect switchewiprovide electrical isolation of
equipment during conditions.

A. manual; no-load
B. manual; overload
C. automatic; no-load
D. automatic; overload

ANSWER: A.
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What is an advantage of using high-voltage disconswitches instead of breakers to isolate main
power transformers?

A. Disconnect switches can be operated eitherlpoalremotely.
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 interrupéifggher current flow with less heating than a
breaker.

ANSWER: B.
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Refer to the simplified drawing of an electricadtdibution system showing 7.2 KV switchgear,
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 othestaamers in service. The control circuit for each
disconnect is position-interlocked with the asseaddMCC feeder breaker.

Which one of the following describes the purposees 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.
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A 480 VAC motor control center supplies a load tigio 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 switchgear,
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 fedxeaker is closed.

D. Permits opening the disconnect only if the feddeaker is open.

ANSWER: D.
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