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CAUTION: Before putting relays into service,
remove all blocking which may have been inserted
for the purpose of securing the parts during ship-
ment, make sure that all moving parts operate
freely, inspect 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 instan-
taneous negative sequence current relay that is
used to detect unbalanced conditions in a three-
phase power system. The relay will respond to
faults, open phase, unbalanced impedance condi-
tions or any similar phenomenon that produces
negative sequence current higher than its setting.
It is normally used with an external timer to
provide coordination with other devices.

CONSTRUCTION & OPERATION

The POQ relay consists of a negative sequence
current filter, a saturating transformer, a full wave
rectifier, a sensitive permanent magnet type polar
unit, an auxiliary switch, and an indicating contac-
tor switch. These components are connected as
shown in Figure 3.

Negative Sequence Current Fliter

The negative sequence current filter consists of
a three-legged iron core reactor and a resistor. The
three windings are wound on the center leg of the
reactor.

When unbalanced three phase currents are
applied to the filter, 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
secondary is connected to the polar unit through a
full wave rectifier.

Polar Unit

This unit consists of a rectangular shaped
magnetic frame, an electromagnet, a permanent
magnet, and an armature with contacts.

The poles of the crescent shaped permanent
magnet bridge the magnetic frame. The magnetic
frame consists of three pieces joined in the rear
with two brass rods and silver solder. These non-
magnetic joints represent air gaps which are bridg-
ed by two adjustable magnetic shunts. The
operating winding 1s 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 dc indicating contactor switch is a small
clapper type device. A magnetic armature to which
leaf-spring mounted contacts are attached, is at-
tracted to the magnetic core upon energization of
the switch. When the switch closes, the moving
contacts bridge two stationary contacts, com-
pleting the trip circuit. Also during this operation

All possible contingencies which may arise during installation, operation or maintenance, and all details and
variations of this equipment do not purport to be covered by these instructions. If further information is desired
by purchaser regarding this particular instaliation, operation or maintenance of this equipment, the local ABB
Power T&D Company Inc. representative should be contacted.
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€ Fig. 1. Type POQ Relay in FT-21 case (Front View).
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€ Fig. 2. Type POQ Relay in FT-21 case (Rear View).
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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.

Auxlliary 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 ap-
proximately % cycle, at the end of which time the
trip circuit will be completed if the polar unit con-
tacts remain closed. The auxiliary switch is incor-
porated in the relay design to give an overall
shockproof quality not obtainable with an ex-
tremely sensitive high speed element. If the polar
unit contacts are closed momentarily due to an ac-
cidental mechanical shock to the switchboard pan-
el, they will not remain closed for sufficient time to
pick up the auxiliary switch to complete the trip
circuit. -

© CHARACTERISTIC

The type POQ negative sequence relay is
available in two ranges with the following negative
sequence current taps:

RANGE TAPS

05-25| .5 6 8 10 15 20 25

02-10}| 2 2353 4 6 8 10

These taps represent the negative sequence
current values required to operate the relay. At
these values of negative sequence current the polar
unit will close its contacts to pickup the time delay
switch.

Typical burdens and thermal ratings are shown
in Table L.

4

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts dc 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 taps
that provide a pickup setting of 0.2 or 2 amperes.

Trip Circult Constant
Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms dc resistance

2.0 ampere tap 0.15 ohms dc resistance

SETTING THE RELAY

POQ Unit

Set the tap to the position which gives the
desired negative sequence current pickup.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except
the selection of the 0.2 to 2.0 ampere tap setting.
This selection is made by connecting the lead
located in front of the tap block to the desired set-
ting by means of the connecting screw.

O 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 rear
mounting stud or studs for the type FT projection
case or by means of the four mounting holes on the
flange for the semi-flush type FT case. Either the
stud or the mounting screws may be utilized for
grounding the relay. External toothed washers are
provided for use in the locations shown on the out-
line and drilling plan to facilitate making a good
electrical connection between the relay case, its
mounting screws or studs, and the relay panel.
Ground Wires are affixed to the mounting screws
or studs as required for poorly grounded or in-
sulating panels. Other electrical connections may
be made directly to the terminals by means of
screws for steel panel mounting or to the terminal
stud furnished with the relay for thick panel moun-
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ting. The terminal stud may be easily removed or For detail information on the FT case refer to
inserted by locking two nuts on the stud and then I.L. 41-076.
turning the proper nut with a wrench.

TABLE |
OVERCURRENT UNIT BURDEN AND TERMINAL RATING
Continuous One Second Watts Volt Amps. Power Factor
Phase Rating-Amps. Rating-Amps. at 5 Amps. at 5 Amps. Angle
1 5 100 5.3 53 0°
2 5 100 0.0 .98 90° Lag
3 5 100 4.0 7.25 56° Lag
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© Fig. 3. internal Schematic of the Type POQ Relay in FT-21 case.
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct
operation of thisrelay have been made at the fac-
tory and should not be disturbed after receipt by
the customer. If the adjustments have been chang-
ed, the relay taken apart for repairs, or if the
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 isin 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 ter-
minals 5 and 9 and to 7 and 9.

Check other taps as per table II.

O TABLE11
[3.5-2.5 Ampere Range | 0.2- 1.0 Ampere Range
Amperes Trip
Tap Current Tap Amp Trip Current
5 0.78 - 0.95 2 031-038
6 093-1.14 25 0.39-0.48
8 125-152 3 0.47 - 0.57
1.0 156 - 1.90 4 0.62 - 0.76
15 2.34 - 285 6 093- 114
2.0 311 -381 8 125- 152
25 3.89-4.76 1.0 156 - 1.90

Indicating Contactor Switch (ES)

Close the contacts of the polar unit and the
auxiliary switch and pass sufficient dc through ter-
minals 1 and 10 to close the contacts of the ICS.
This value of current should not be greater than
the particular 1CS 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 dc voltage to terminals 2 and 10. The
auxiliary switch should pick up.

Routlne Maintenance

All the relays should be inspected periodically
and the time of operation should be checked at
such time intervals as may be dictated by ex-
perience to be suitable to the particular applica-
tion.

All contacts should be cleaned periodicaly. A
contact burnisher S#182A836HOI is recommend-
ed for this purpose. This use of abrasive material
for cleaning contacts is not recommended, because
of the danger of embedding small particlesin the
face of the soft silver and thus impairing the con-
tact.

Rectlfler Bridge Assembly

To check for diode shorts or opens remove
polar unit coil connection and measure each diode
with an ohmmeter for forward and reverse
characteristics.

CALIBRATION

Use the following procedure for cdibrating the
relay if the relay has been taken apart for repairs
or the adjustments disturbed. This procedure
should not be used until it is apparent that the
relay is not in proper working order. (See “Accep-
tance Check.”)

Negatlve 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 type voltmeter,
measure and record the voltage across ter-
minal 5 and the tap plate of the POQ unit.
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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
obtained 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
amperes 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 a
minimum.

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 toong
turn before locking it in place with theio::%
nut provided. With the contacts in the clos-
ed position, bring up the backstop screw un-
til it just touches the moving contact. Then
back off one turn and lock in place.

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

There is a residual magnetism effect in this
relay; therefore, first apply a polarizing
current of 30 amperes between terminal 7
and 4. Place both shunts all the way in and
adjust the shunts such that with current
passed through terminal 7 and §, the polar
unit will pickup at 1.73 amperes and
dropout at 0.865 amperes or higher. Refer-
ing to Fig. 1, drawing out the left hand
shunt increases the amount of current re-
quired to close the relay contacts. Converse-
ly, drawing out the right hand shunt
decreases the amount of current required to
trip the relay. It will usually be possib!< ‘o
set the relay to the desired tripping valu. oy
leaving the right hand shunt at the extreme
“in” position and make all adjustments
with the left hand shunt.

The relay should then be momentarily sub-
jected to a current of 30 amperes. Minimum
trip shouid then be checked and the relay
readjusted to trip at 1.73 amperes. This
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Fig. 6. Test connections for the Type POQ Relay.

process should be repeated back and forth
until there is no change in the minimum trip
current.

3. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suf-
ficient dc current through the trip circuit to
close the contacts of the ICS. This value of
current should be not greater than the par-
ticular ICS tap setting being used. The
operation indicator target should drop free-
ly.

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.

4. Auxiliary Contactor Switch (CS-1)

Close the polar unit contact and apply 60
per cent dc 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 simuitaneously.

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 repdir work. When ordering parts, always
give the complete nameplate data.
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© Fig. 7. Outline and Drilling Pian for the Type POQ Reley in the FT-21 case.
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