INSTALLATION

Westinghouse 1.L. 41-162.2€
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE POQ NEGATIVE SEQUENCE

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
settings and electrical connections.

APPLICATION

The type POQ relay is a sensitive instantaneous
negative sequence current relay that detects un-
balanced conditions in a three phase power system.
For the application of the type POQ relay refer 4o
Fig. 5.

CONSTRUCTION & OPERATION

The POQ relay consists of a negafive sequence
current filter, a saturating transformer,/a full wave
rectifier, a sensitive permanent jiagnetytype polar
unit, an auxiliary switch, and an indicating con-
tactor switch. These componefis arefconnected as
shown in Figure 3.

Negative Sequence Current Rilter

The negative sequence current filter consists of
a three-legged irong@€6pe reactor and a resistor. The
three windings are gvound on the center leg of the
reactor.

Whefijunbalanged three phase currents are ap-
plied to theyfilfer, an output voltage is obtained
that is proportional to the input negative sequence
current. This output voltage is applied to the tapped
primary of?a saturating transformer whose second-
aryhis connected to the polar unit through a full
wave rectifier.

Polar Unit

This unit consists of a rectangular shaped mag-

SUPERSEDES I.L. 41-162.2B

*Denotes change from superseded issue.

netic frame, an elec¢tromagnet, a permanent magnet,
and an armature with dontacts.

The poles“f the crescent shaped permanent
magnet bridgegthe magnetic frame. The magnetic
frame conSists of three pieces joined in the rear
with twombrass, rods and silver solder. These non-
magnetic Joints represent air gaps which are bridged
by two adjustable magnetic shunts. The operating
windinghis concentrically wound around a magnetic
€Gore. "The armature is fastened to this core at one
end and floats in the front air gap at the other end.
The"moving contact is connected to the free end of
a Teaf spring.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature to which
leaf-spring mounted contacts are attached, is attr-
acted to the magnetic core upon energization of the
switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also during this operation two fingers
on the armature deflect a spring located on the front
of the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The front spring, in addition to holding the
target, provides restraint for the armature and thus

controls the pickup value of the switch.

Auxiliary Switch (CS-1)

The auxiliary switch is similar in construction
to the indicating contactor switch except that it has
no target.

When the polar unit contacts close, the coil of
the auxiliary switch is energized from a battery
voltage. The operation of this switch consumes
approximately % cycles, at the end of which time
the trip circuit will be completed if the polar unit
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% Fig. 1 Type POQ Relay in FT.21 case (Front View).
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hL. 41762.2¢

Fig. 2 Type POQ Relay in FT.27 case (Rear View)
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contacts remain closed. The auxiliary switch is
incorporated in the relay design to give an overall
shockproof quality not obtainable with an extremely
sensitive high speed element. If the polar unit
contacts are closed momentarily due to an accident-
al mechanical shock to the switchboard panel, they
will not remain closed for sufficient time to pick up
the auxiliary switch to complete the trip circuit.

CHARACTERISTICS

The type POQ negative sequence relay is avail-

able with the following negative sequence current

taps:
i) .6 .8 1.0 1.5 2.0 2.5
.2 .4 .o .6 .8 .9 1.0

These taps represent the negative sequence cur-
rent for two different relays, that will operate the
relay. At these values of negative sequence cufrent
the polar unit will close its contactg topickup the
time delay switch.

Typical burdens and thermal ratings~are shown
in Table L

TABLE |
OVERCURRENT UNIT BURDEN AND THERMAL RATING

Phase Continuous One Second Watts 1 Nolt' Amps. Power Factor
Rating-Amps Rating- Amps at 5 Amps at( Amps. Angle
1 5 100 5.3 5.3 0°
2 5 100 0.0 .98 90° Lag
3 5 100 4.0 7.25 56° Lag
Trip Circuit front,of the tap block to the desired setting by means

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the in=
dicating contactor switch will safely carry this
current long enough to trip a circuit breaker.

The indicating contactor switch has two tdps
that provide a pickup setting of 0.2 or 2 ‘amperes.

Trip Circuit Constant

Indicating Contactor Switch (IGS)
0.2 ampere tap 6.5 ohms d-¢ resistance
2.0 ampere tap 0.15¢ohms d-c resistance

SETTINGy THE=RELAY

POQ Unit

Set the tap to the position which gives the de-
sired negative sequence current pickup.

Indicating Contactor Switch (ICS)

The_only setting required on the ICS unit is the
selection ofethe 0.2 or 2.0 ampere tap setting. This
sele@tionyis made by connecting the lead located in

of the connecting screw. When the relay energizes a
125 or 250 volt type WL relay switch, or equivalent,
use the 0.2 ampere tap.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting, or by
means of the rear mounting stud or studs for projec-
tion mounting. Either a mounting stud or the mount-
ing screws may be utilized for grounding the relay.
The electrical connections may be made directly to
the terminals by means of screws for steel panel
mounting or to the terminal studs furnished with the
relay for thick panel mounting. The terminal studs
may be easily removed or inserted by locking two
nuts on the stud and then turning the proper nut
with a wrench.

For detailed Flexitest case information, refer to
I.L. 41-076,

i,
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Fig. 3 Internal Schematic of the Type POQ Relay in
FT-21 case.

Fig/ 4 Polar Unit Permanent Magnet Flux Paths.
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Fig. 5 External Schematic for Type POQ Relay.
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and
should not be disturbed after receipt by the cus-
tomer. If the adjustments have been changed, the
relay taken apart for repairs, or if it is desired to
check the adjustments at regular maintenance
periods, the instructions below should be followed.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory to insure that the
relay is in proper working order.

POQ Unjf_

Set the relay on the 1 amp tap and apply 1.73
amperes single phase to terminals 5 and 7. The
polar unit should close its contacts within plus or
minus 10 per cent of this value. These contacts
should also close when the current is applied to
termihals 5 and 9 and to 7 and 9.

Check other taps as per table II.

TABLE |1
Type POQ Relay

.865 0.5
1.04 0.6
1.38 098
1.73 10
2.6 1.5
3.46 2:0
4.33 2!5

Indicating Contactor SWwitchiy(ICS)

Close the contacts¢of the polar unit and the
auxiliary switch and“pass sufficient d-c through
terminals 1 and 10 to close the contacts of the
ICS. This value of current should not be greater
than the particular 4CS tap settings being used.
The operationy indicator target should drop freely.

AsuxiliarynSwitch (CS-1)

Glese)the contacts of the polar unit and apply

60 per cent d-c voltage to terminals 2 and 10. The
auxiliary switch should pick up.

Routine Maintenance

All the relays should be inspected periodicalls¥
and the time of operation should be checked at such
time intervals as may be dictated by experienee to
be suitable to the particular applications

All contacts should be cleaned ‘pefiodically. A
contact burnisher S#182A836H01 is“tecommended for
this purpose. The use of abrasive®material for
cleaning contacts is not recommended, because of
the danger of embedding small, particles in the face
of the soft silver and thus§impairing the contact.

Rectifier Bridge Assembly;

To check for diode“shorts or opens remove polar
unit coil connection/a@nd measure each diode with
an ohmmeter{for forward and reverse characteristics.

CALIBRATION

Use the following procedure for calibrating the
relayqif the“relay has been taken apart for repairs
or dhe adjustments disturbed. This procedure should
not be“used until it is apparent that the relay is not
in proper working order. (See ‘‘Acceptance Check.’’)

Negative Sequence Current Filter

To adjust the filter resistor tap for no response
to positive sequence current, remove the relay from
its case and proceed as follows:

a. Remove tap screw from POQ unit.

b. Apply 10 amps single phase current in to
terminal 7 and out 5.

c. With low reading rectox type voltmeter, mea-
sure and record the voltage across terminal 5
and the tap plate of the POQ unit.

d. Now measure voltage across terminal 5 and
the top filter resistor screw connection (refer
to Fig. 2). Adjust this connection until the
voltmeter reads 1.73 times the reading obtain-
ed in part C.

To adjust the filter resistor tap for no response
to zero sequence currents, remove tap screw from
POQ unit. Pass 10 amperes into terminal 7, 5 am-
peres into terminal 5 and out terminal 4 per Fig. 6.
Connect a voltmeter between the top and bottom
filter resistor connection (fig. 2). Adjust the middle
connection until the voltmeter reads 2 minimum.

™
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POQ Unit

1.

Contacts — Allow the armature rivet to
strike the right hand pole face and bring up
the stationary contact screw until the con-
tact circuit just makes. Give the stationary
contact screw an additional one-half to one
turn before locking it in place with the lock
nut provided. With the contacts in the closed
position, bring up the backstop screw until
it just touches the moving contact. Then
back off one turn and lock in place.

Minimum Trip Current — Place the tap screw
in 1 ampere tap.

There is a residual magnetism effect in this
relay; therefore, first appiy a polarizing cur-
rent of 30 amperes between terminal 7 and 4.
Place both shunts ail the way in and adjust
the shunts such that with current passed
through terminal 7 and 5, the polar unit will
pickup at 1.73 amperes and dropout at 0.865
amperes or higher. Refering to Fig. 1, draw-
ing out the left hand shunt increases the
amount of current required to close the rel

contacts. Conversely, drawing out the ig

hand shunt decreases the amount o nt
required to trip the relay. It will be
possible to set the relay to ired
tripping value by leaving the right_ha hunt
at the extreme ‘‘in’’ position d ke all

adjustments with the left hand s

The relay should then®p mentarily sub-
jected to a current of %3 es. Mimimum
trip should then ked“and the relay
readjusted to trip& amperes. This
process should ep d back and forth

until there is no@ in the minimum trip
current.

relay contacts and pass
current through the trip cir-
e the contacts of the ICS. This
value of current should be not greater than
the particular ICS tap setting being used.
The operation indicator target should drop
freely.

L. 4@

120 v,
60 CPS
SQURCE

L 4

POQ RELAY
NT VIEW)

@PT(@? @ ©J

RESISTIVE
LOAD

A AMMETER
Tsa (hoa

836A526

Fig. 6 Test connections for the Type POQ Relay.

The contact gap should be approximately
.047’ between the bridging moving contact
and the adjustable stationary contacts. The
bridging moving contact should touch both
stationary contacts simultaneously.

Auxiliary Contactor Switch (Cs-1)

Close the polar unit contact and apply 60
per cent d-c¢ voltage to terminals 2 and 10.
CS-1 should pick up.

The contact gap should be approximately
.047 between the bridging moving contact
and the adjustable stationary contacts. The
bridging moving contacts should touch both
stationary contacts simultaneously.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for

doing repair work.

When ordering parts, always

give the complete nameplate data.
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INSTALLATION o

Westinghouse 1.L. 41-162.2A

OPERATION e MAINTENANCE

INSTRUCTIONGS

TYPE POQ NEGATIVE SEQUENCE

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
settings and electrical connections.

APPLICATION

The type POQ relay is a sensitive instantaneous
negative sequence current relay that detects un-
balanced conditions in a three phase power system.
For the application of the type POQ relay refer to
Fig. 5.

CONSTRUCTION & OPERATION

The POQ relay consists of a negativepsequence
current filter, a saturating transformerj a/fullywave
rectifier, a sensitive permanent magnet (type polar
unit, an auxiliary switch, and an! indi€ating con-
tactor switch. These components, arey,connected as
shown in Figure 3.

Negative Sequence CurrentFilter

The negative sequence current filter consists of
a three-legged iron cereyreaetor and a resistor. The
three windings are (wo@tnd)on the center leg of the
reactor.

When dinbalanced, three phase currents are ap-
plied to theWfilter;” an output voltage is obtained
that is proportional to the input negative sequence
current. This output voltage is applied to the tapped
primary of @y saturating transformer whose second-
ary ‘s connected to the polar unit through a full
wave, rectifier.

\Polar Unit_

This unit consists of a rectangular shaped mag-

SUPERSEDES I.L. 41-162.2

*Denotes change from superseded issue.

netic frame, an electrgmagnet,”a permanent magnet,
and an armature with contacts.

The poles af thelerescent shaped permanent
magnet bridgegthe “magnetic frame. The magnetic
frame consigts ofWthree pieces joined in the rear
with two brassjrods and silver solder. These non-
magneticfjoints, represent air gaps which arc bridged
by €¢wo adjustable magnetic shunts. The operating
windingWis concentrically wound around a magnetic
core. The armature is fastened to this core at one
end, and“floats in the front air gap at the other end.
The moving contact is connected to the free end of
a leaf spring.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature to which
leaf-spring mounted contacts are attached, is attr-
acted to the magnetic core upon energization of the
switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also during this operation two fingers
on the armature deflect a spring located on the front
of the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The front spring, in addition to holding the

target, provides restraint for the armature and thus
controls the pickup value of the switch.

Auxiliary Switch (CS-1)

The auxiliary switch is similar in construction
to the indicating contactor switch except that it has
no target.

When the polar unit contacts close, the coil of
the auxiliary switch is energized from a battery
voltage. The operation of this switch consumes
approximately % cycles, at the end of which time
the trip circuit will be completed if the polar unit

EFFECTIVE JUNE 1968



TYPE POQ RELAY

contacts remain closed. The auxiliary switch is
incorporated in the relay design to give an overall
shockproof quality not obtainable with an extremely
sensitive high speed element. If the polar unit
contacts are closed momentarily due to an accident-
al mechanical shock to the switchboard panel, they
will not remain closed for sufficient time to pick up
the auxiliary switch to complete the trip circuit.

CHARACTERISTICS

The type POQ negative sequence relay is avail-

able with the following negative sequence current

taps:
.5 .6 .8 1.0 1.5 2.0 2.5
.2 .4 .5 .6 .8 .9 1.0

These taps represent the negative sequence cur-
rent for two different relays, that will operate the
relay. At these values of negative sequence current
the polar unit will close its contactsgf@ypickup the
time delay switch.

Typical burdens and thermal ratings are shown
in Table I.

TABLE |
OVERCURRENT UNIT BURDEN AND THERMAL (RATING

Phase Continuous One Second Watts Yolt Amps. Power Factor
Rating-Amps Rating- Amps at 5 Amps atyd Amps. Angle
1 5 100 5.3 5.3 0°
2 5 100 0.0 .98 90° Lag
3 5 100 4.0 7.25 56° Lag
Trip Circuit fromt of the tap block to the desired setting by means

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the ins
dicating contactor switch will safely carry this
current long enough to frip a circuit breaker.

The indicating contactor switchyhas\two jtaps
that provide a pickup setting of 0.2 or 2%amperes.

Trip Circuit Constant

Indicating Contactor Switch(ICS)
0.2 ampere tap 6.5 ohms/d-c resistance
2.0 ampere tap 0{1540hms d-c resistance

SETTING THE RELAY

POQ Unit

Set the tap to the position which gives the de-
sired negative sequence current pickup.

Indicating Contactor Switch (ICS)

The, only setting required on the ICS unit is the
selection of the 0.2 or 2.0 ampere tap setting. This
seleetion is made by connecting the lead located in

of the connecting screw. When the relay energizes a
125 or 250 volt type WL relay switch, or equivalent,
use the 0.2 ampere tap.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting, or by
means of the rear mounting stud or studs for projec-
tion mounting. Either a mounting stud or the mount-
ing screws may be utilized for grounding the relay.
The electrical connections may be made directly to
the terminals by means of screws for steel panel
mounting or to the terminal studs furnished with the
relay for thick panel mounting. The terminal studs
may be easily removed or inserted by locking two
nuts on the stud and then turning the proper nut
with a wrench.

For detailed Flexitest case information, refer to
1.L. 41-076,
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Fig. 3 Internal Schematic of the Type POQ Relay in
FT-21 case.

Fig. 4 Polar Unit Permanent Magnet Flux Paths.
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and
should not be disturbed after receipt by the cus-
tomer. If the adjustments have been changed, the
relay taken apart for repairs, or if it is desired to
check the adjustments at regular maintenance
periods, the instructions below should be followed.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory to insure that the
relay is in proper working order.

POQ Unit

Set the relay on the 1 amp tap and apply 1.73
amperes single phase to terminals 5 and 7. The
polar unit should close its contacts within plus or
minus 10 per cent of this value. These contacts
should also close when the current is applied to
termihals 5 and 9 and to 7 and 9.

Check other taps as per table II.

TABLE 11
Type POQ Relay

.865 0.5
1.04 0.6
1.38 048
1.73 1.0
2.6 1.5
3.46 0
4.33 2.5

Indicating Contactof Switcha(lCS)

Close the contaéts of the polar unit and the
auxiliary switch and“pass sufficient d-c through
terminals 1 and 10 to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS tap settings being used.
The operation indicator target should drop freely.

Auxiliary®Switch (CS-1)

Close the contacts of the polar unit and apply

60 per cent d-c voltage to terminals 2 and 10. The
auxiliary switch should pick up.

Routine Maintenance

All the relays should be inspected periodically
and the time of operation should be checked a such
time intervals as may be dictated bywexperience to
be suitable to the particular applicatiof.

All contacts should be cleaned“periodically. A
contact burnisher S#182A836H0 I'is tecommended for
this purpose. The use ‘f abrdsive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thusSiimpairing the contact.

CALIBRATION

Usenthe following procedure for calibrating the
relay if“the rélay has been taken apart for repairs
or the adjustments disturbed. This procedure should
not,be usediuntil it is apparent that the relay is not
in proper working order. (See ‘‘Acceptance Check.’’)

Négative Sequence Current Filter

To adjust the filter resistor tap for no response
to positive sequence current, remove the relay from
its case and proceed as follows:

a. Remove tap screw from POQ unit.

Apply 10 amps single phase current in to
terminal 7 and out 5.

c. With low reading rectox type voltmeter, mea-
sure and record the voltage across terminal 5
and the tap plate of the POQ unit.

d. Now measure voltage across terminal 5 and
the top filter resistor screw connection (refer
to Fig. 2). Adjust this connection until the
voltmeter reads 1.73 times the reading obtain-
ed in part C.

To adjust the filter resistor tap for no response
to zero sequence currents, remove tap screw from
POQ unit. Pass 10 amperes into terminal 7, 5 am-
peres into terminal 5 and out terminal 4 per Fig. 6.
Adjust the neutral filter resistor tap until the mea-
sured voltage is zero (refer to Fig. 2).

POQ Unit

1. Contacts — Allow the armature rivet to

i
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strike the right hand pole face and bring up
the stationary contact screw until the con-
tact circuit just makes. Give the stationary

contact screw an additional one-half to one

turn before locking it in place with the lock - )
nut provided. With the contacts in the closed @
position, bring up the backstop screw until 00 RELAY
it just touches the moving contact. Then VIEW)
back off one turn and lock in place.

® ® O

Minimum Trip Current — Place the tap screw
in 1 ampere tap.

There is a residual magnetism effect in this
relay; therefore, first appiy a polarizing cur-
rent of 30 amperes between terminal 7 and 4.
Place both shunts ail the way in and adjust
the shunts such that with current passed
through terminal 7 and 5, the polar unit will
pickup at 1.73 amperes and dropout at 0.865
amperes or higher. Refering to Fig. 1, draw-
ing out the left hand shunt increases the
amount of current required to close the relay
contacts. Conversely, drawing out the
hand shunt decreases the amount of
required to trip the relay. It will
possible to set the relay to the
tripping value by leaving the right

836A526

ig. 6 Test connections for the Type POQ Relay.

The contact gap should be approximately
.047"’ between the bridging moving contact
and the adjustable stationary contacts. The
bridging moving contact should touch both
stationary contacts simultaneously.

at the extreme ‘‘in’’ position a all 4. Auxiliary Contactor Switch (CS-1)
adjustments with the left hand
Justmen " " Close the polar unit contact and apply 60
er cent d-c voltage to terminals 2 and 10.
The relay should then l% 0 rily sub- b &

CS-1 should pick up.
jected to a current of 3 mperes. Mimimum should pick up

trip should then be e d and the relay .
. . ] The contact gap should be approximately
readjusted to trip a 3 _amperes. This . .
.047"" between the bridging moving contact
process should befrepeat back and forth . .
. . . . and the adjustable stationary contacts. The
until there is no ¢ ge/in the minimum trip

bridging moving contacts should touch both
current. . .
stationary contacts simultaneously.

3. Indicati N Switch (ICS)
' RENEWAL PARTS

main relay contacts and pass

suffic d-¢ current through the trip cir-

cuit to ¢ the contacts of the ICS. This Repair work can be done most satisfactorily at

value of current should be not greater than the factory. However, interchangeable parts can be

the pa&icular ICS tap setting being used. furnished to the customers who are equipped for

The operation indicator target should drop doing repair work. When ordering parts, always
ely. give the complete nameplate data.
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Fig. 7 Outline and Drilling Plan for the Type POQ Relay in the FT-21 case.
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