INSTALLATION

Westinghouse
OPERATION o

I.L. 41-223-F
MAINTENANCE

INSTRUCTIO NS

TYPE CVQ RELAY

APPLICATION

The type CVQ relay provides instantaneous and
time delay detection of negative sequence over-
voltage as well as responding with time delay to
phase-to-phase undervoltage.

Used in motor protection, the relay protects
against system undervoltage, single phasing of the
supply and reversal of phase rotation of the supply.

The volt-time characteristic of the relay is that
of the CV-7 relay, and the negative sequence over-
voltage pickup is adjustable from 5 to 10 per cent of
rated line to neutral voltage.

When one of the three supply circuits to a motor
is opened a negative sequence voltage will appgar
on the motor side of the open approximately gqual‘to
IL/IS in per unit where IL is positive sequéncejcur-
rent flowing prior to opening the phase andilgds the
motor starting current. For most motors, this, will
produce approximately 6% negative sequenceivoltage
even if single phasing occurs at no lgad beeause of
the effect of the magnetizing reguirement of the
motor.

If static (i.e. non motor) load iswSingle phased
with a motor or group of motors, the negative seqg-
uence voltage will be gre@ter“than the value cal-
culated above. Single phasingeof a predominately
static load produces 50% negative sequence voltage
on the load side of the open_€ircuit.

When the relay (is gdsed for overvoltage protection
the back contaets ‘are_anade at normal voltage and
the negatiye sequeémnce element is committed to an
instantaneousdfunction. The normally open E2 con-
tact may beljased for alarm purposes.

CONSTRUCTION & OPERATION

The type CVQ relay consists of a polar Unit (E)
operating on negative sequence quantities, a nega-
tiveUsequence voltage filter, full wave bridge, a time
undervoltage relay (CV), an indicating contactor
switch 8ICS) and a telephone relay when used. The
principal component parts of the relay and their
location are shown in Figure 1.

SUPERSEDES I.L. 41-223E

*Denotes change from superseded issve.

A. Polar Unit

The polar unit consists of a rectangular shaped
magnetic frame, “an “electromagnet, a permanent
magnet, and anqrmature. The poles of the crescent
shaped permanent“magnet bridge the magnet 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
arénbridged by two adjustable magnetic shunts. The
winding, or - windings are wound around a magnetic
gore. \The”armature is fastened to this core and is
free tétmove in the front air gap. The moving contact
is eonnected to the free end of a leaf spring, which
Imytlirn, is fastened to the armature.
B. Negative Sequence Filter

The voltage filter consists of an autotransformer,
reactor, and resistors connected as shown in the
internal schematic ™ig. 1.

C. Voltage Unit (CV)

The undervoltage unit operates on the induction-
disc principle. A main tapped coil located on the
center leg of an ‘““‘E’’ type laminated structure pro-
duces a flux which divides and returns through the
outer legs. A shading coil causes the flux through
the right leg (front view) to lag the main pole flux.
The out-of-phase fluxes thus produced in the air gap
causes a contact closing torque.

D. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts 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 bot-
tom of the case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
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Fig. 1 Internal Schematic of the Type CVQ Rélay.

the pickup value of the switch.

E. Full Wave Bridge

The full wave bridge consists of four diodes
connected to the output of the negative sequence

filter. The output is rectified, filtered and fed to
the polar unit through an adjustable resistor, which
is used to set the sensitivity of the relay.

F. Auxiliary Time Delay Unit (T) — When Used

This slugged telephone type unitgin“series with
a resistor, provides a 6 to 7 cycle delay on“pick-up.
The resistor is to be shorted forf48 VDC operation
as shown in the Internal Schematieyof Fig. 2.

CHARACJERISTICS

Polar Unit — The semsitivity of the negative seq-
uence portion of thé reldy is“adjustable between 5
and 10 per cent of the,rated line to neutral voltage.

Undervoltage Relay — Tap¢value voltage is the value
of voltage at which the front contact (left hand, front
view) closes. The back contact (right hand, front
view) will clase within 5% of this value.

When the, relay is used as an overvoltage relay.
the moving eontact is made with the back contact for
values‘of applied voltage less than tap value voltage.
With@application of voltages greater than tap value
voltage, the moving contact moves to close the front

Fig. 2.¢'Internall Schematic of Type CVQ Relay with
Telephone Relay

contaet in" a time as shown by the right-hand curves
of figure 2.

When the relay is used as an undervoltage relay,
the moving contact is made with the front contact for
values of applied voltage greater than tap value
voltage. With the application of voltages less than tap
value voltage, the moving contact moves to close
the back contact in a time as shown by the left-hand
curves of Figure 2.

Reduced Frequency Operation

Operation of the E2 unit will occur at 54 Hy
with rated positive sequence voltage applied when
set for 5% negative-sequence pickup at 60 Hy. With

a 10% setting, operation occur at 48 Hy.

Trip Circuit

The main contacts will safely close 30 amperes
at 250volts d-c and the seal-in contacts of the indic-
ating 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.
To change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

LR,
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Fig. 4. External Schematic of the Type CVQ Relay used
in Motor Protection. (For Fig. 1.)

Trip Circuit Constants

Indicating contactor switch—0.2 amp tap 6,5 ohms
d-c resistance.

2.0 amp tap 0.15 ohms
d-c resistance.

ENERGY REQUIREMENTS
The burden of the undervoltage relay afgrated
voltage are as follows:

Taps
Rated A 120 Volt Volt Power
Voltage Relay Amps Fdctor Watts
55 10.0 .38 3.8
64 7.0 .35 2.5
70 5.8 .34 2.0
82 4.0 133 1.3
120 Volts 93 301 31 1.0
105 2.4 .29 N
120 178 .28 .5
140 1.3 .26 .3

A These relays will contingously stand either 110%
of rated voltage or tap value voltage, whichever is
higher.

The burden of thédnegative sequence filter is as

follows:
Volt Amperes

Phase 1 — 58.4
Phase 2 — 10.5
Phase 3 — 52.2
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Fig. 50" Externial Schematic of the CVQ Relay used for
Tripping on Negative Sequence Voltage only.
(For Fig. 2.)

SETTINGS
Polar Unit

The relay will be shipped adjusted for 5% sensi-
tivity. Other settings may be made as indicated
under calibration .

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting
and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-7 120 tap setting, 2
time dial position or 120 tap setting, 1.8 seconds at
140 per cent of tap value voltage).

To provide selective circuit breaker operation,
a minimum coordinating time of 0.3 seconds plus
circuit breaker time is recommended between the
relay being set and the relays with which coordina-
tion is to be effected.

The connector screw, on the terminal plate above
the time dial connects various turns of the operating
coil. By placing this screw in the various terminal
plate holes, the relay will just close its front con-
tacts at the corresponding voltage of 55-64-70-82-93-
105-120-140 volts or as marked on the terminal plate.
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The nylon screw on the terminal plate holdsfthe
tap plate in position when taps are beinggfhanged.
To use the position on the terminal plate in /which
the nylon screw is used, remove the nylon“sefew and
place it in one of the unused holes. Thenjgemowe the
tap screw and insert it in the terminal polate hele.

For motor protection a tap setting of 75to 85% of
normal line to line voltage above time dial setting
of 6 are recommended.

Negative Sequence Filter

No settings required,

Indicating Contactor Switch (1CS)

The only,setting’required on the ICS unit is the
selection ofstheW0.2% 2.0 ampere tap setting. This
selectionfis made“by connecting the lead located in
the front, of #4he tap block to the desired setting by
means of the,connecting screw. The 0.2 ampere set-
ting is recommended where an auxiliary relay is to
be operated and the 2.0 ampere setting is recommend-
ed where @direct tripping of a circuit breaker is to be
aceomplished.

Resistor (For Telephone Relay)

The relay is shipped with resistor in series with
telephone relay for 125 VDC operation. For 48 VDC
operation this resistor is to be shorted.

INSTALLATION

The relays should be mounted (on switchboard
panels or their equivalent in a locatien” 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 sfud or studs for projec-
tion mounting. Either a“mounting/stud or the mounting
screws may be utilized fomgrounding the relay. The
electrical connections jmay be made directly to the
terminal 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 remoW¥ed, or“inserted by locking two nuts on
the stud 4and then turning the proper nut with a
wrench,

For detailed FT Case information refer to I.1,.
41-076»

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay, no adjustments, other
than those covered under ‘‘Settings’’, should be
required.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory. If the relay does
not perform as specified below, the relay either is
not properly calibrated or it contains a defect.

Connect relay per test circuit Fig. 6.

Negative Sequence Filter

The filter is adjusted for balance in the factory
and no further adjustments or maintenances should
be required. The nominal voltage output of the filters
on positive sequence is approximately zero. This
serves as a convenient check on the balance of the
filter. If any two input leads to the potential filter
should be interchanged, a high voltage occurs
across the output terminals of the filter.

Polar Unit_

Adjust variac so that an increasing voltage can
be seen on the voltmeter. Note at what voltage the
polar unit operates. This voltage should be 10.4
volts +0.3 volts. This corresponds to the 5% sensi-
tivity adjustment. For other sensitivities see Table
A under calibration.
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A. _CV Unit_
1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact to
a position where the stationary contactis resting
against its backstop. The index mark located on
the movement frame should coincide with the
““O’" mark on the time dial. For double trip
relays, the follow on the stationary contacts
should be approximately 1/64"’.

b) For relays identified with a ‘““T', located at
lower left of stationary contact block, the index
on the movement frame will coincide with the
‘O’ mark on the time dial when the stationary
contact has moved through approximately one
half of its normal deflection. Therefore, with
the stationary contact resting against the back-
stop, the index mark is offset to the right of the
‘““O’”’ mark by approximately .020’’. For the CV-17
element, the back contact has no follow when
the frontcontactis through one-halfof its follow).
The placement of the various time dial positions
in line with the index mark will give operating
times as shown on the time current curves of
figure 2. For double trip relays, the follow on

the stationary contacts should be approximately
1/32"

2. Minimum Trip Voltage — Set the time dialgte
position 6. Alternately apply tap value voltage
plus 3% and tap value voltage minus 3%.

3. Undervoltage Relays — The moving, contact
should leave the backstop at tap «alue Voltage
plus 3% and should return to thejbackstop at tap
value voltage minus 3%.

4. Time Curve — Set time_dialyaté#6 dial posi-
tion. Energize terminalsf7 @and 8 of relay with
140% of tap value voltageyThe operating time of
relay should be 549 secemds. The reset time of
relay should be#s.7 s€conds.

B. Indicating Contactor Switch (ICS) -~ Close the
main relay contacts and pass sufficient d-c cur-
rent through the*trip circuit to close the con-
tacts of the ICS. This value of current should
not be‘greater than the particular ICS setting
beifdg®mused. The indicator target should drop
freely.

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.

Routine Maintenance

All relays should be inspected périodically and
the time of operation should beycheeked at least
once every year or at such other time ‘intervals as
may be dictated by experiencegto be, suitable to the
particular application.

All contacts should be periedically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use ©f abrasive material for clean-
ing contacts is not ‘recommended, because of the
danger of embeddinghsmall particles in the face of
the soft silver contact ‘and thus imparing the con-
tact.

Calibration

Use the following procedure for calibrating the
relay4if the relay has been taken apart for repairs, or
thegadjustments have been disturbed. This procedure
should“net be used until it is apparent that the relay
is mot{'in proper working order (See ‘‘Acceptance
Check’’).

Negative Sequence Voltage Filter

A. Apply 120 volts balanced 3 phase voltage 60
cycles to terminals 7, 8, and 9 of the relay, mak-
ing sure that phase 1, 2, and 3 of the applied
voltage is connected to terminals 7, 8, and 9
respectively.

B. Using a calibrated high resistance rectox volt-
meter, measure the voltage between the tap on
autotransformer (middle terminal, upper right hand
reactor, front view) and the tap on the adjustable
2"’ resistor. If the voltage is high (40 to 50 volts)
the filter is probably improperly connected. If
properly connected, the voltage will be low.
Using a low range (approximately 5 volts) move
the adjustable tap until the voltage reads a min-
imum. This value should be less than 1.5 volts.

_Polar Units

1. _Contacts — Place a .060 to .070 inch feeler
gage between the right hand pole face and
the armature. This gap should be measured
near the front of the right hand pole face.
Bring up the backstop screw until it just
makes with the moving contact. Place gage
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* between moving contact and the stationary
contact on the left hand side of the polar
unit, and adjust stationary contacts for 0.046
inches. Bring up the stationary contact until
it just makes with the gage and lock in
place. On double trip relays, adjust the
other set of contact gaps to close simul-
taneously.

2. Minimum Trip Current — Short out the adjust-
able resistor in series with the polar element.
Using the test circuit of figure 6, adjust
the right hand shunt of the polar unit so
that it toggles over with 3.3 volts on the
voltmeter. Remove short circuit from the
resistor and adjust this resistor so that the
polar unit will close its contacts to the left
with 10.4 volts on the voltmeter. For other
sensitivities as indicated in Table A, adjust
for the voltage shown. Block polar unit con-
tacts closed to the right before proceeding
with CV calibration.

TABLE A

Volts on Voltmeter | Per Cent of Line to Neutral
10.4 5
12.4 6
14.5 7
16.6 8
18.7 9
20.7 10
_A. CV Unit _
1. Contact
a) By turning the timejdial;%move the moving con-
tacts until they deflectighe stationary contact to
aposition where the stationary contact is resting
against its backstop. The index mark located on
the movement” frame should coincide with the
““O”’ matk on)the fime dial. For double trip re-
lays, the follew ‘on the stationary contacts should
be approxdmately 1/64’".
b) For “telays ddentified with a ‘“T'’, located at

lower lefty©f stationary contact block, the index
mark on the movement frame will coincide with
the ““O’’ mark on the time dial when the station-
ary contact has moved through approximately one
half of its normal deflection. Therefore, with the
stationary contact resting against the backstop,

the index mark is offset to the right 'of the ‘‘O”’
mark by approximately .020’’. (For the dype CV-T7
relays the back contact has no follow/ when the
front contact is through one-half of its follow).
The placement of the various time dial positions
in line with the index mark wilY give operating
times as shown on th€“respective time current
curves. For double trip©relays, the follow on
the stationary contaets shéuld be approximately
1/32".

2. Minimum Trip-Voltage — The adjustment of
the spring tension®in setting the minimum trip
voltage value of|the relay is most conveniently
made withgthe'damping magnet removed.

With theytime dial set on ‘‘O’’ wind up the spiral
springy by®means of the spring adjuster until
approximdtely 6-% convolutions show. Set the.
telaypon the minimum tap setting and the time
dialyto position 6. ‘

CV Undervoltage — Adjust the control spring
tension so that the moving contact will leave the
backstop of the time dial at tap value voltage
+ 1.0% and will return to the backstop at tap
value voltage — 1.0%.

Set time dial at #6 time dial position. Ener-
gize terminal 7 and 8 of relay with 140 per cent
of tap value voltage. Adjust the permanent
magnet keeper until the operating time is 5.9
seconds. Measure the reset time of the disc from

the stationary front contact to the stationary
back contact. This time should be 5.7 second.

B. Indicating Contactor Switch —Unit (ICS) — Close
the main relay contacts and pass sufficient d-c
current through the trip circuit to close the con-
tacts of the ICS. This value of current should not
be greater than the particular ICS setting being
used. The indicator target should drop freely.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to those equipped for doing repair work.
When ordering parts, always give the complete name-
plate data.
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INSTALLATION

Westinghouse  I.L. 41-223A
OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE CVQ RELAY

APPLICATION

The type CVQ relay provides instantaneous and
time delay detection of negative sequence over-
voltage as well as responding with time delay to
phase-to-phase undervoltage.

Used in motor protection, the relay protects
against system undervoltage, single phasing of the
supply and reversal of phase rotation of the supply.

The volt-time characteristic of the relay is that
of the CV-T relay, and the negative sequence over-
voltage pickup is adjustable from 5 to 10 per cent of
rated line to neutral voltage.

When the relay is used for overvoltage prot€€étion
the back contacts are made at normal voltage and
the negative sequence element is committedypto an
instantaneous function. The normally opengEZ2 cen-
tact may be used for alarm purposes.

CONSTRUCTION & OPERATION

The type CVQ relay consistsqef agpolar unit (E)
operating on negative sequence quantities, a nega-
tive sequence voltage filtely dullwave bridge, a time
undervoltage relay (CV) and am,indicating contactor
switch (ICS). The principal cemponent parts of the
relay and their location ate, shown in Figure 1.

A. Polar Unit

The polapfunit“eensists of a rectangular shaped
magnetic frameg” an “electromagnet, a permanent
magnet, anddan’armature. The poles of the crescent
shaped permaneni{magnet bridge the magnet 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 bridged by two adjustable magnetic shunts. The
winding yor windings are wound around a magnetic
Ccofey \The armature is fastened to this core and is
free to move in the front air gap. The moving contact
isPconnected to the free end of a leaf spring, which
in turn, is fastened to the armature.

SUPERSEDES I.L. 41-223

*Denotes change from superseded issve.

B. Negative Sequence Filter

The voltage filterdeonsists of an autotransformer,
reactor, and resSistors) connected as shown in the
internal schematic Fig. 1.

C. VoltageyUnity(CV)

"Ehe ‘undervoltage unit operates on the induction-
discyprinciple. A main tapped coil located on the
eenterglegvof an ‘‘E’’ type laminated structure pro-
duces™a)flux which divides and returns through the
outerplegs. A shading coil causes the flux through
theyight leg (front view) to lag the main pole flux.
The out-of-phase fluxes thus produced in the air gap
causes a contact closing torque.

D. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts 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 bot-
tom of the case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

E. Full Wave Bridge

The full wave bridge consists of four diodes
connected to the output of the negative sequence
filter. The output is rectified, filtered and fed to
the polar unit through an adjustable resistor, which
is used to set the sensitivity of the relay.

CHARACTERISTICS

Polar Unit — The sensitivity of the negative seq-

EFFECTIVE MARCH 1969
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Fig. 1 Internal Schematic of the Type CVQ Relay.

uence portion of the relay is adjustable between 5
and 10 per cent of the rated line to neutral voltage.

Undervoltage Relay — Tap value voltage is the value
of voltage at which the stationary front contact
closes. The stationary back contact will close within
5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the station@ry back
contact for values of applied voltage 4ess\than tap
value voltage. With application of voliages greater
than tap value voltage, the moving contact moves to
close the front contact in a time as shewn by the
right-hand curves of figure 2.

When the relay is used as an“undervoltage relay,
the moving contact is made aith’the stationary front
contact for values of applied voltage greater than tap
value voltage. With the application of voltages less
than tap value voltage, the moving contact moves to
close the back contacgt in & time as shown by the
left-hand curves of Figuref2.

Trip Circuit

The mainycontacts will safely close 30 amperes
at 250 voltsed-Chand the seal-in contacts of the indic-
ating cemntactor 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.
To change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

Trip Circuit Constants

Indicating contactor switch—0.2 amp’tap 6,5 ohms
d-c resistance.

2.0 amp tap 0.15 ohms
d-elresistance.

ENERGY REQUIREMENTS

The burden of the undervoltage relay at rated
voltage are as follows;

Taps
Rated A 120 Yolt Volt Power
Voltage Relay Amps Factor  Watts
96 10.0 .38 3.8
64 7.0 .35 2.5
70 5.8 .34 2.0
* 120 Volts 82 4.0 .33 1.3
93 3.1 .31 1.0
105 2.4 .29 T
120 1.8 .28 )
140 1.3 .26 .3

A These relays will continuously stand either 110%
of rated voltage or tap value voltage, whichever is
higher.

The burden of the negative sequence filter is as
follows:

Volt Amperes
Phase 1 — 58.4
Phase 2 — 10.5
Phase 3 — 52.2

SETTINGS
Polar Unit

The relay will be shipped adjusted for 5% sensi-
tivity. Other settings may be made as indicated
under calibration .

CV_Unit.

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting
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Fig. 3. External Schematic of the Type CVQ Relay used
in Motor Protection.

and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-7 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds at
140 per cent of tap value voltage).

To provide selective circuit breaker operation,
a minimum coordinating time of 0.3 seconds /plus
circuit breaker time is recommended between® the
relay being set and the relays with which goordina~
tion is to be effected.

The connector screw on the terminal plate, above
the time dial connects various turnséf the operating
coil. By placing this screw in the_vamious terminal
plate holes, the relay will just/closejits front con-
tacts at the corresponding voltageyof 55-64-70-82-93-
105-120-150 volts or as markéd on the terminal plate.

The nylon screw en the terminal plate holds the
tap plate in positiof when taps are being changed.
To use the position, on thedterminal plate in which
the nylon screw is used, rémove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

For motor,protection a tap setting of 75 to 85% of
normal linegtodline voltage above time dial setting
of 6 arggrecommended.

Negative)Sequence Filter

No: settings required.

Figy 4, Test Diagram for Type CVQ Relay

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
selection is made by connecting the lead located in
the front of the tap block to the desired setting by
means of the connecting screw. The 0.2 ampere set-
ting is recommended where an auxiliary relay is to
be operated and the 2.0 ampere setting is recommend-
ed where direct tripping of a circuit breaker is to be
accomplished.

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 mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the
terminal by means of screws for steel panel mounting
or to the terminal studs furnished with the relay for
thick panel mounting. The terminal sStuds may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a
wrench.

For detailed FT Case information refer to I.L.
41-076.

P
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay, no adjustments, other
than those covered under ‘‘Settings’’, should be
required.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory. If the relay does
not perform as specified below, the relay either is
not properly calibrated or it contains a defect.

Connect relay per test circuit Fig. 4.

Negative Sequence Filter

The filter is adjusted for balance in the factory
and no further adjustments or maintenances should
be required. The nominal voltage output of the filters
on positive sequence is approximately zero. This
serves as a convenient check on the balance of the
filter. If any two input leads to the potential filter
should be interchanged, a high voltage occurs
across the output terminals of the filter.

4Po|ur Unif_

Adjust variac so that an increasing voltage can
be seen on the voltmeter. Note at what véltage the
polar unit operates. This voltage should/be %10.4
volts + 0.3 volts. This corresponds togthe 5%gSensi-
tivity adjustment. For other sensitivities see Table
A under calibration.

A. CV Unit

1. Contact

a) By turning the time dial, move the moving con-
tacts until they defleet the stationary contact to
a position where thefstationary contactis resting
against itsfbackstep. The index mark located on
the movementf frame should coincide with the
““O’’ markpoOn thé time dial. For double trip
relays, the follow on the stationary contacts
should be approximately 1/64"".

b) Fer relays identified with a ‘‘T’’, located at
lower left of stationary contact block, the index
on “the movement frame will coincide with the
%0’ mark on the time dial when the stationary
contact has moved through approximately one
half of its normal deflection. Therefore, with
the stationary contact resting against the back-

stop, the index mark is offset to the rightief the
‘O’ mark by approximately .020’’. For thehCV-7
element, the back contact has no follow/ when
the front contactis through one-half of its follow).
The placement of the various time dial positions
in line with the index mark will give operating
times as shown on the time_current curves of
figure 2. For doublefytriparelays, the follow on

the stationary contacts Should be approximately
1/32"

2. Minimum Trip4Voltage — Set the time dial to
position 6. Alternately apply tap value voltage
plus 3% and tap value voltage minus 3%.

3. Undervoltage Relays — The moving contact
shouldfleawe the backstop at tap value voltage
plus 3% @and/ should return to the backstop at tap
valuetvoltage minus 3%.

4, Time Curve — Set time dial at #6 dial posi-
tiony Energize terminals 7 and 8 of relay with
140% of tap value voltage. The operating time of
relay should be 5.9 seconds. The reset time of
relay should be 5.7 seconds.

B. Indicating Contactor Switch (ICS) ~ Close the

main relay contacts and pass sufficient d-c cur-
rent through the trip circuit to close the con-
tacts of the ICS. This value of current should
not be greater than the particular ICS setting
being used. The indicator target should drop
freely.

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.

Routine Maintenance

All relays should be inspected periodically and
the time of operation should be checked at least
once every year or at such other time intervals as
may be dictated by experience to be suitable to the
particular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding small particles in the face of
the soft silver contact and thus imparing the con-
tact.
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Calibration TABLE A O o

Use the following procedure for calibrating the Volts on Voltmeter | Per Centof Line to Neuffal |
relay if the relay has been taken apart for repairs, or
the adjustments have been disturbed. This procedure
should not be used until it is apparent that the relay
is not in proper working order (See ‘‘Acceptance
Check'"). 16.6

6
7
18.7 @
Negative Sequence Voltage Filter 20.7

A. Apply 120 volts balanced 3 phase voltage 60

10.4
12.4

14.5 ¢

cycles to terminals 7, 8, and 9 of the relay, mak- A. CV Unit_
ing sure that phase 1, 2, and 3 of the applied 1. Contact
voltage is connected to terminals 7, 8, and 9

a) By turning the jal, move the moving con-

respectively.
tacts until they flect the stationary contact to
B. Using a calibrated high resistance rectox volt- a position e he’stationary contact is resting
meter, measure the voltage between the tap on againgh, i op. The index mark located on
autotransformer(middle terminal, upper right hand the m rame should coincide with the
reactor, front view) and the tap on the adjustable ‘ the time dial. For double trip re-
2" resistor. If the voltage is high(40 to 50 volts) la low on the stationary contacts should
the filter is probably improperly connected. If imately 1/64"".
properly connected, the voltage will be low. b),\ For ays identified with a ““T’’, located at
Using a low range (approximately 5 volts) move ver left of stationary contact block, the index
the adjustable tap until the voltage reads a min- ark on the movement frame will coincide with
imum. This value should be less than 1.5 volts. he ““O’’ mark on the time dial when the station- .
Polar Units ary contact has moved through approximately one k
half of its normal deflection. Therefore, with the
1 _Contacts — Place a .060 to .070 inch r stationary contact resting against the backstop,
gage between the right hand pole facggan the index mark is offset to the right of the ‘0"
the armature. This gap should be me@s mark by approximately .020’’. (For the type CV-17
near the front of the right hand p relays the back contact has no foilow when the
Bring up the backstop screw uitil i st front contact is through one-half of its follow).
makes with the moving contde cejgage The placement of the various time dial positions
between moving contact andgtheqstationary in line with the index mark will give operating
contact on the left han &h e polar times as shown on the respective time current
unit. On the upper unit, t ap should .046 curves. For double trip relays, the follow on
inch and on the lower th p should be the stationary contacts should be approximately
.065 to .070 inch. Br up the stationary 1/32'.
contact until it jus th the gage and 2. Minimum Trip-Voltage — The adjustment of
lock in place. @ the spring tension in setting the minimum trip
5 t — Using the test cir- voltage. value of th.e relay is most conveniently
cuit of Hort out the adjustable made with the damping magnet removed.
resistor i with the polar element. With the time dial set on ‘“‘O’’ wind up the spiral
Adjust the rig and shunt of the polar unit spring by means of the spring adjuster until
so that it toggles over with 3.3 volts on the approximately 6-3% convolutions show. Set the
voltmeter. 8emove short circuit from the relay on the minimum tap setting and the time
resistor and adjust this resistor so that the dial to position 6.
nit will close its contacts to the left
4 .4 volts on the voltmeter. For other cv Qﬂerloltage — Adjust the control spring
S tivities as indicated in Table A, adjust tension so that the moving contact will leave the e
r the voltage shown. Block polar unit con- backstop of the time dial at tap value voltage
cts closed to the right before proceeding + 1.0% and will return to the backstop at tap

with CV calibration. value voltage — 1.0%.
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Set time dial at #6 time dial position. Ener- tacts of the ICS. This value of current s
gize terminal 7 and 8 of relay with 140 per cent be greater than the particular ICS tti being
of tap value voltage. Adjust the permanent used. The indicator target should drap, freely.
magnet keeper until the operating time is 5.9
seconds. Measure the reset time of the disc from

the stationary front contact to the stationary RENEWAL PARTS»
back contact. This time should be 5.7 second.
Repair work can b 01% satisfactorily at
the factory. However, in ha able parts can be
B. Indicating Contactor Switch — Unit (ICS) — Close furnished to those eq d “for doing repair work.
the main relay contacts and pasc sufficient d-c When ordering parts, a ve the complete name-
current through the trip circuit to close the con- plate data.

S
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INSTALLATION

Westinghouse  I.L. 41-223A
OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE CVQ RELAY

APPLICATION

The type CVQ relay provides instantaneous and
time delay detection of negative sequence over-
voltage as well as responding with time delay to
phase-to-phase undervoltage.

Used in motor protection, the relay protects
against system undervoltage, single phasing of the

supply and reversal of phase rotation of the supply.

The volt-time characteristic of the relay is that
of the CV-7 relay, and the negative sequence over-
voltage pickup is adjustable from 5 to 10 per cent of
rated line to neutral voltage.

When the relay is used for overvoltage proteetion
the back contacts are made at normal voltdge and
the negative sequence element is committedy,te’an
instantaneous function. The normally openypE 2 Cen-
tact may be used for alarm purposes.

CONSTRUCTION & OPERATION

The type CVQ relay consists of appolar unit (E)
operating on negative sequencefquantities, a nega-
tive sequence voltage filtem, fulltwave bridge, a time
undervoltage relay (CV) and¥an, indicating contactor
switch (ICS). The princip@l compenent parts of the
relay and their location are, shown in Figure 1.

A. Polar Unit

The polar #init“eonsists of a rectangular shaped
magnetic fr@me, o an electromagnet, a permanent
magnet, andlandrmatdire. The poles of the crescent
shaped permanent smagnet bridge the magnet frame.
The magnetic frame consists of three pieces joined
in the rear with two brass rods and silver solder.
Thesge non-magnetic joints represent air gaps, which
are bridged by two adjustable magnetic shunts. The
winding or windings are wound around a magnetic
cone. ‘" The armature is fastened to this core and is
free to move in the front air gap. The moving contact
18l eonnected to the free end of a leaf spring, which
in turn, is fastened to the armature.

SUPERSEDES I.L. 41-223

*Denotes change from superseded issue.

B. Negative Sequence Filter

The voltage filtemeonsists of an autotransformer,
reactor, and resistors JGonnected as shown in the
internal schematic Figi 1.

C. Voltage,Unity(CV)

The undervoltage unit operates on the induction-
disc\ptincipk€. A main tapped coil located on the
centerfleg@ef an ‘‘E’’ type laminated structure pro-
ducesSma flux which divides and returns through the
outemplegs. A shading coil causes the flux through
the,ight leg (front view) to lag the main pole flux.
The out-of-phase fluxes thus produced in the air gap
causes a contact closing torque.

D. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts 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 bot-
tom of the case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

E. Full Wave Bridge

The full wave bridge consists of four diodes
connected to the output of the negative sequence
filter. The output is rectified, filtered and fed to
the polar unit through an adjustable resistor, which
is used to set the sensitivity of the relay.

CHARACTERISTICS

Polar Unit — The sensitivity of the negative seq-

EFFECTIVE MARCH 1969
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that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting the lead logated
in front of the tap block to the desired setting by
means of a screw connection.

Trip Circuit Constants
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Fig. 1 Internal Schematic of the Type CVQ Relay.

uence portion of the relay is adjustable between 5
and 10 per cent of the rated line to neutral voltage.

Undervoltage Relay — Tap value voltage is the valug
of voltage at which the stationary front contdct
closes. The stationary back contact will close within
5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the statiopdry baek
contact for values of applied voltagegless.thanitap
value voltage. With application of voltages“greater
than tap value voltage, the moving contact meves to
close the front contact in a timejas shewn by the
right-hand curves of figure 2.

When the relay is used as anjundervoltage relay,
the moving contact is made 4#1th the stationary front
contact for values of applied voltage greater than tap
value voltage. With the application of voltages less
than tap value voltage, she moving contact moves to
close the back camtaét inda time as shown by the
left-hand curves of Figuref?2.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volds, d-e and the seal-in contacts of the indic-
ating contactor’switch will safely carry this current
long enough™fo trip a circuit breaker.

The "Indicating contactor switch has two taps

Indicating contactor switch—0.2 amp tap 6,5 ohms
d-c resistance.

2.0amptap 0.15 ohms
d-e,resistance.

ENERGY REQUIREMENTS

The burden of theWundervoltage relay at rated
voltage are as follows:

Taps
Rated A 120 Yolt Volt Power
Voltage Relay Amps Factor  Watts
55 10.0 .38 3.8
64 7.0 .35 2.5
70 5.8 .34 2.0
¥ 120 Wolts 82 4.0 .33 1.3
93 3.1 .31 1.0
105 2.4 .29 1
120 1.8 .28 .5
140 1.3 .26 .3

/\ These relays will continuously stand either 110%
of rated voltage or tap value voltage, whichever is
higher.

\
The burden of the negative sequence filter is as
follows.
Volt Amperes
Phase 1 — 58.4
Phase 2 — 10.5
Phase 3 — 52.2

SETTINGS
Pol ar Unif}

The relay will be shipped adjusted for 5% sensi-
tivity. Other settings may be made as indicated
under calibration .

CV Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting



. 41-223A

TYPE CVQ RELAY

£98090M

I9YLI0A INTYA dYL 40 LN3D ¥4

00E 082 082 082 otz 002 0Ll 091 051 oht ol 021 001 os 08 0t
.=, _mwm
Tl )
r——— -+ +
1 1
T
= ul .
4 2
I
= e 1 : =
N £ = ¥
e, 2
R I
S f
€
9 !
1 L] T
N. 1
T f ]
1 8 7
8 9 ~m =
ot 11 f
.l N T 1
[ o
L J T
] jan "
T 1 L m T
- st f
1o
1 T
Q —
] I 14
I 16
H 1 X ot Y
n 1 T
s ! t
1 ] L 11
T ] 1
T
28
| T
+ £l
t T T
T T I8 I
1 \Y
T i
u T
- i
T f
u T
H HH
1 1 T L

Fig. 2. Typical 60 cycle Time Curves of the CV-7 Unit of the Type CVQ Relay.



TYPE CVQ RELAY

SwrpLy
FHISE Korarion A8C

4——1

T

f—kﬂ}——fﬂn

CARAST NAANALIT TNAAAST

-+t

RS

IYYYL LYYV YV VL
FNVH%YY\_ I [i__”_gi_ﬂl
va n -
va o +
Ve
5
2 ] z
AATOTRIN S YR R
Fos. DC

762A868

AUX.PT!
A

; JOI
C - ]
c

9 RELAY
9 (REAR VIEW)

04
Oy
ow
o
o
Oo
-0~
—O0
°

NesT (CIREUIT FoR NEGATIVE SEGUENCE
SETrInG OF CVQ ReLAY

T62A867

Fig. 3. External Schematic of the Type CVQ Relay used
in Motor Protection.

and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-7 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds af
140 per cent of tap value voltage).

To provide selective circuit breaker operationj
a minimum coordinating time of 0.3 secondsgplus
circuit breaker time is recommended between the
relay being set and the relays with which /£66rdina®
tion is to be effected.

The connector screw on the termin@l plate above
the time dial connects various turnsgofithe operating
coil. By placing this screw in thé various terminal
plate holes, the relay will justfclose its front con-
tacts at the corresponding voltage of 55-64-70-82-93-
105-120-150 volts or as mark€d on the terminal plate.

The nylon screw on“the“terminal plate holds the
tap plate in position when“taps are being changed.
To use the position ofi theyterminal plate in which
the nylon screw is used, rémove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

For motor protection a tap setting of 75 to 85% of
normal lime to line voltage above time dial setting
of 6 are recommended.

Negdative, Sequence Filter

Noysettings required.

Fig. 4. Test Diagram for Type CVQ Relay

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
selection is made by connecting the lead located in
the front of the tap block to the desired setting by
means of the connecting screw. The 0.2 ampere set-
ting is recommended where an auxiliary relay is to
be operated and the 2.0ampere setting is recommend-
ed where direct tripping of a circuit breaker is to be
accomplished.

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 mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the
terminal 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 FT Case information refer to I.L.
41-076.

B
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay, no adjustments, other
than those covered under ‘‘Settings’’, should be
required.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory. If the relay does
not perform as specified below, the relay either is
not properly calibrated or it contains a defect.

Connect relay per test circuit Fig. 4.

Negative Sequence Filter

The filter is adjusted for balance in the factory
and no further adjustments or maintenances should
be required. The nominal voltage output of the filters
on positive sequence is approximately zero. This
serves as a convenient check on the balance of the
filter. If any two input leads to the potential filter
should be interchanged, a high voltage occurs
across the output terminals of the filter.

Polar Unit
a—oar umr

Adjust variac so that an increasing Veltage,can
be seen on the voltmeter. Note at whatgvoltage the
polar unit operates. This voltage shouldGbe 10.4
volts +0.3 volts. This corresponds to the 5% sensi-
tivity adjustment. For other sensitivities see Table
A under calibration.

A. CV Unit_

1. Contact

a) By turning the timetdial,/move the moving con-
tacts until they defblect“the stationary contact to
a position where the stationary contactis resting
against its baekstép. The index mark located on
the moVement frame should coincide with the
““O’ “mark’ on #he time dial. For double trip
relays, the, follow on the stationary contacts
should be approximately 1/64".

b) For rel@ys identified with a ““T'’, located at
lower left of stationary contact block, the index
en) the movement frame will coincide with the
‘‘O’" mark on the time dial when the stationary
contact has moved through approximately one
half of its normal deflection. Therefore, with
the stationary contact resting against the back-

stop, the index mark is offset to the right of the
‘O’ mark by approximately .020’’ fFor the CV-7
element, the back contact has na)follow when
the front contactis through one-half of"its follow).
The placement of the various time dial positions
in line with the index mark will 4give operating
times as shown on thegtime current curves of
figure 2. For double tripgrelays, the follow on

the stationary contacts sheuld be approximately
1/32”

2. Minimum Trip "V@ltage — Set the time dial to
position 6. Alternately apply tap value voltage
plus 3% and‘tap value voltage minus 3%.

3. Underwoltage Relays — The moving contact
shouldleave the backstop at tap value voltage
plus) 3% and should return to the backstop at tap
value Veltage minus 3%.

4n,Time Curve — Set time dial at #6 dial posi-
tion. Energize terminals 7 and 8 of relay with
140% of tap value voltage. The operating time of
relay should be 5.9 seconds. The reset time of
relay should be 5.7 seconds.

B. Indicating Contactor Switch (ICS) - Close the

main relay contacts and pass sufficient d-c cur-
rent through the trip circuit to close the con-
tacts of the ICS. This value of current should
not be greater than the particular ICS setting
being used. The indicator target should drop
freely.

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.

Routine Maintenance

All relays should be inspected periodically and
the time of operation should be checked at least
once every year or at such other time intervals as
may be dictated by experience to be suitable to the
particular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding small particles in the face of
the soft silver contact and thus imparing the con-
tact.
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Calibration TABLE A

Use the following procedure for calibrating the Volts on Voltmeter | Per Cent 0£L1ne toNeutra
relay if the relay has been taken apart for repairs, or 10.4 5
the adjustments have been disturbed. This procedure 12.4 6
should not be used until it is apparent that the relay
is not in proper working order (See ‘‘Acceptance 14.5 7 ¢
Check ). 16.6 8

18.7 9

Negative Sequence Voltage Filter 20.7 1
A. Apply 120 volts balanced 3 phase voltage 60

cycles to terminals 7, 8, and 9 of the relay, mak- A._CV Unit_

ing sure that phase 1, 2, and 3 of the applied 1. Contact

voltage is connected to terminals 7, 8, and 9

respectively. a)

B. Using a calibrated high resistance rectox volt-
meter, measure the voltage between the tap on
autotransformer (middle terminal, upper right hand
reactor, front view) and the tap on the adjustable
27" resistor. If the voltage is high (40 to 50 volts)
the filter is probably improperly connected. If
properly connected, the voltage will be low. b)
Using a low range (approximately 5 volts) move
the adjustable tap until the voltage reads a min-
imum. This value should be less than 1.5 volts.

Polar Units
1 _Contacts — Place a .060 to .070 inch fee
gage between the right hand pole face an
the armature. This gap should be meas
near the front of the right hand pole fac

Bring up the backstop screw unti j

makes with the moving contact.Pl@e
between moving contact and th ry
contact on the left hand sid mpolar
unit. On the upper unit, the uld .046
inch and on the lower unit hould be
.065 to .070 inch. Bring up the stationary

contact until it just ma he gage and
lock in place.

[S™]

Minimum Trip
cuit of fig

sing the test cir-
out the adjustable
resistor in h the polar element.
Adjust the righ shunt of the polar unit
so that it toggles over with 3.3 volts on the
voltmeter. Remove short circuit from the
r and adjust this resistor so that the
it will close its contacts to the left
volts on the voltmeter. For other
ities as indicated in Table A, adjust
the voltage shown. Block polar unit con-
closed to the right before proceeding

ith CV calibration.

sho

By turning the ti
tacts until they
a position whe
against i

ove the moving con-
e stationary contact to
tionary contact is resting
s bac The index mark located on

the mo t e should coincide with the
““O’" mar e time dial. For double trip re-
lay w on the stationary contacts should
b proximately 1/64".

s identified with a ‘‘“T’'", located at
er left of stationary contact block, the index
r n the movement frame will coincide with
‘O’" mark on the time dial when the station-
contact has moved through approximately one
half of its normal deflection. Therefore, with the
stationary contact resting against the backstop,
the index mark is offset to the right of the ‘O’
mark by approximately .020’’. (For the type CV-7
relays the back contact has no foilow when the
front contact is through one-half of its follow).
The placement of the various time dial positions
in line with the index mark will give operating
times as shown on the respective time current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".
2. Minimum Trip-Voltage — The adjustment of
the spring tension in setting the minimum trip
voltage value of the relay is most conveniently
made with the damping magnet removed.

With the time dial set on ‘‘O’’ wind up the spiral
spring by means of the spring adjuster until
approximately 6-% convolutions show. Set the
relay on the minimum tap setting and the time
dial to position 6.

CV Undervoltage — Adjust the control spring
tension so that the moving contact will leave the
backstop of the time dial at tap value voltage
+ 1.0% and will return to the backstop at tap
value voltage — 1.0%.

L,
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L.

Set time dial at #6 time dial position. Ener-
gize terminal 7 and 8 of relay with 140 per cent
of tap value voltage. Adjust the permanent
magnet keeper until the operating time is 5.9
seconds. Measure the reset time of the disc from
the stationary front contact to the stationary
back contact. This time should be 5.7 second.

B. Indicating Contactor Switch — Unit (1CS) — Close
the main relay contacts and pasc< sufficient d-c
current through the trip circuit to close the con-

RENEWAL PARTS

Repair work can

e n st satisfactorily at
the factory. However, erc eable parts can be

furnished to those ] for doing repair work.
When ordering partsfal give the complete name-
plate data.
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INSTALLATION

Westinghouse I.L. 41-223
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CVQ RELAY

APPLICATION

The type CVQ relay provides instantaneous and
time delay detection of negative sequence over-
voltage as well as responding with time delay to
phase-to-phase undervoltage.

Used in motor protection, the relay protects
against system undervoltage, single phasing of the
supply and reversal of phase rotation of the supply.

The volt-time characteristic of the relay is that
of the CV-T relay, and the negative sequence over-
voltage pickup is adjustable from 5 to 10 per cent of
line to neutral voltage.

When the relay is used for overvoltage prote€étion
the back contacts are made at normal voltage and
the negative sequence element is committedite an
instantaneous function. The normally open“E2 con-
tact may be used for alarm purposes.

CONSTRUCTION & OPERATION

The type CVQ relay consists of a‘polar unit (E)
operating on negative sequencel quantities, a nega-
tive sequence voltage filterjpfull“wave bridge, a time
undervoltage relay (CV) and“amyindicating contactor
switch (ICS). The principal component parts of the
relay and their location areyshown in Figure 1.

A. Polar Unit_

The polarginit €ensists of a rectangular shaped
magnetic frame,/’an “€lectromagnet, a permanent
magnet, and @ndarmatuire. The poles of the crescent
shaped permanent nagnet bridge the magnet 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 bridged by two adjustable magnetic shunts. The
windingt or windings are wound around a magnetic
coren, The armature is fastened to this core and is
free to move in the front air gap. The moving contact
1s“ceonnected to the free end of a leaf spring, which
in turn, is fastened to the armature.

NEW INFORMATION

B. Negative Sequence Filter

The voltage filter‘eonsists of an autotransformer,
reactor, and resistors /connected as shown in the
internal schematie, Fig. 1.

C. Voltagentlnit(CV)

The undervoltage unit operates on the induction-
disc “principle. A main tapped coil located on the
center leg ‘6f an ‘‘E’’ type laminated structure pro-
duees @ flux which divides and returns through the
outerdlegs. A shading coil causes the flux through
thedright leg (front view) to lag the main pole flux.
The out-of-phase fluxes thus produced in the air gap
causes a contact closing torque.

D. Indicating Contactor Switch (ICS)

The indicating contactor switch is a small d-c
operated clapper type device. A magnetic armature
to which leaf-spring mounted contacts are attached,
is attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts 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 bot-
tom of the case.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

E. Full Wave Bridge

The full wave bridge consists of four diodes
connected to the output of the negative sequence
filter. The output is rectified, filtered and fed to
the polar unit through an adjustable resistor, which
is used to set the sensitivity of the relay.

CHARACTERISTICS

Polar Unit — The sensitivity of the negative seq-

EFFECTIVE JANUARY 1965



TYPE CVQ RELAY

TYPE CVQ-REGATIVE SEQUENCE AND
UNOERVOLTAGE RELAY-IN TYPE FT-31 CASE

INTERNAL SCHEMATIC

INDICATING

that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting the lead locdated
in front of the tap block to the desired setting by
means of a screw connection.

Trip Circuit Constants

| ueaaTive se
CONTACTOR VOLTAGE RELAY
switch ]

}— REACTOR

RIGHT HAND CONTACT-]

(FROAT VIEW) L {NDUCTION UNIT

LEFT HAND CONTACT | — AUTO-TRANSFORMER

(FRONT VIEw)

RED NANDLE

'
|~ TEST SWITCH

+-— TERM I NAL

FRONT VIEW ! '
| !
LU T )

188a6LL

Fig. 1 Internal Schematic of the Type CVQ Relay.

uence portion of the relay is adjustable between 5
and 10 per cent of the line to neutral voltage.

Undervoltage Relay — Tap value voltage is the valuge
of voltage at which the stationary front contact
closes. The stationary back contact will close within
5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the statiopary baeék
contact for values of applied voltagedlessithan/tap
value voltage. With application of voliages greater
than tap value voltage, the moving contact meves to
close the front contact in a time,;as shewn by the
right-hand curves of figure 2.

When the relay is used as antundervoltage relay,
the moving contact is madefwith the stationary front
contact for values of applied\voltage greater than tap
value voltage. With ghe application of voltages less
than tap value voltage,s#he moving contact moves to
close the back contaet infa time as shown by the
left-hand curves of Figuté 2.

Trip Circuit

The main, contacts will safely close 30 amperes
at 250 voltsad-C and the seal-in contacts of the indic-
ating .@entaetor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps

Indicating contactor switch—0.2 amp tap 6,5 ohms
d-c tesistance.

2.0'amp tap 0.15 ohms
dsepcesistance.

ENERGY REQUKREMENTS

The burden of the “umdervoltage relay at rated
voltage are as follows;

Taps
Rated A 120 Volt Volt Power
voltage Relay Amps Factor _ Watts
95 10.0 .38 3.8
64 7.0 .35 2.5
70 5.8 .34 2.0
120 or 82 4.0 .33 1.3
240 Velts 93 3.1 .31 1.0
105 2.4 .29 N
120 1.8 .28 .5
140 1.3 .26 .3

A These relays will continuously stand either 110%
of rated voltage or tap value voltage, whichever is
higher.

The burden of the negative sequence filter is as
follows:

Volt Amperes
Phase 1 — 58.4
Phase 2 — 10.5
Phase 3 — 52.2

SETTINGS
Polar Unit

The relay will be shipped adjusted for 5% sensi-
tivity. Other settings may be made as indicated
under calibration .

CV_Unit

The setting of the CV unit can be defined either
by tap setting and time dial position or by tap setting

™
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and a specific time of operation at some percentage
of tap value voltage (e.g. on CV-7 120 tap setting, 2
time dial position or 120 tap setting, 12 seconds af
140 per cent of tap value voltage).

To provide selective circuit breaker operation;
a minimum coordinating time of 0.3 seconds gplus
circuit breaker time is recommended between, the
relay being set and the relays with which co@rdinas
tion is to be effected.

The connector screw on the terminal® plate above
the time dial connects various turns of“the operating
coil. By placing this screw in the¢various terminal
plate holes, the relay will just s#lose 1ts front con-
tacts at the corresponding voltage of 55-64-70-82-93-
105-120-150 volts or as marked™on the terminal plate.

The nylon screw on“the termimal plate holds the
tap plate in position when“taps are being changed.
To use the positién onfthe terminal plate in which
the nylon screw is used, remove the nylon screw and
place it in one of the unused holes. Then remove the
tap screw and insert it in the terminal plate hole.

For motar protection a tap setting of 75 to 85% of
normal line to, line voltage above time dial setting
of 6 are recommended.

Negative, Sequence Filter

Noysettings required.

Fig. 4.° Test Diagram for Type CVQ Relay

ladicating 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
selection is made by connecting the lead located in
the front of the tap block to the desired setting by
means of the connecting screw. The 0.2 ampere set-
ting is recommended where an auxiliary relay is to
be operated and the 2.0 ampere setting is recommend-
ed where direct tripping of a circuit breaker is to be
accomplished.

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 mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the
terminal 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 FT Case information refer to I.L.
41-076.
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I.L.[41-223

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay, no adjustments, other
than those covered under ‘‘Settings’’, should be
required.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory. If the relay does
not perform as specified below, the relay either is
not properly calibrated or it contains a defect.

Connect relay per test circuit Fig. 4.

Negative Sequence Filter

The filter is adjusted for balance in the factory
and no further adjustments or maintenances should
be required. The nominal voltage output of the filters
on positive sequence is approximately zero. This
serves as a convenient check on the balance of the
filter. If any two input leads to the potential filter
should be interchanged, a high voltage occurs
across the output terminals of the filter.

1|7’o|ar Unif_

Adjust variac so that an increasing voltagencan
be seen on the voltmeter. Note at what voltage the
polar unit operates. This voltage should“be 10.4
volts +0.3 volts. This corresponds to _the 5% sensi-
tivity adjustment. For other sensitivities) See Table
A under calibration.

A. CV Unit_

1. Contact

a) By turning the time 'dial, move the moving con-
tacts until they dé€flect the stationary contact to
a position where the stationary contactis resting
against its backstop®The index mark located on
the moyement frame should coincide with the
“O’" markfon the time dial. For double trip
relays, the, fallow on the stationary contacts
should be approximately 1/64°’.

b) For relays identified with a ““T’’, located at
Tower left of stationary contact block, the index
enathe movement frame will coincide with the
£O” mark on the time dial when the stationary
contact has moved through approximately one
half of its normal deflection. Therefore, with
the stationary contact resting against the back-

stop, the index mark is offset to the right of ;the
‘O’ mark by approximately .020’’. For the"CV-7
element, the back contact has no‘\follow when
the front contactis through one-halfof its follow).
The placement of the various time dial positions
in line with the index mark will give operating
times as shown on the time current curves of
figure 2. For double trip selays, the follow on
the stationary contacts, should be approximately
1/32"

2. Minimum Trip Voltage — Set the time dial to
position 6. Alternately apply tap value voltage
plus 3% and tap valu€é voltage minus 3%.

3. Undervoltage Relays — The moving contact
should“leavepthe backstop at tap value voltage
plus(3% and should return to the backstop at tap
value voltage minus 3%.

4wy Time Curve — Set time dial at #6 dial posi-
tion. Energize terminals 7 and 8 of relay with
140% of tap value voltage. The operating time of
relay should be 5.9 seconds. The reset time of
relay should be 5.7 seconds.

B. Indicating Contactor Switch (ICS) ~ Close the

main relay contacts and pass sufficient d-c cur-
rent through the trip circuit to close the con-
tacts of the ICS. This value of current should
not be greater than the particular ICS setting
being used. The indicator target should drop
freely.

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.

Routine Maintenance

All relays should be inspected periodically and
the time of operation should be checked at least
once every year or at such other time intervals as
may be dictated by experience to be suitable to the
particular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding small particles in the face of
the soft silver contact and thus imparing the con-
tact.
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Calibration

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs, or
the adjustments have been 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 Voltage Filter

A. Apply 120 volts balanced 3 phase voltage 60
cycles to terminals 7, 8, and 9 of the relay, mak-
ing sure that phase 1, 2, and 3 of the applied

voltage is connected to terminals 7, 8, and 9
respectively.

Using a calibrated high resistance rectox volt-
meter, measure the voltage between the tap on
autotransformer (middle terminal, upper right hand
reactor, front view) and the tap on the adjustable
2’ resistor. If the voltage is high (40 to 50 volts)
the filter is probably improperly connected. If
properly connected, the voltage will be low.
Using a low range (approximately 5 volts) move
the adjustable tap until the voltage reads a min-
imum. This value should be less than 1.5 volts.

Polar Units

1. Contacts — Place a .060 to .070 inch feeler
gage between the right hand pole face and
the armature. This gap should be measydred
near the front of the right hand pole face.
Bring up the backstop screw until@it just
makes with the moving contacty Place gage
between moving contact and the“istationary
contact on the left hand sideyof theéypolar
unit. On the upper unit, thedgap should .046
inch and on the lower unit_the gapgshould be
.065 to .070 inch. Bring up the stationary
contact until it just makesWwith the gage and
lock in place.

2. Minimum Tripd€urrent —*Using the test cir-
cuit of figure 4,‘ shott out the adjustable
resistor in“Usepies with the polar element.
Adjust the rightyhamd shunt of the polar unit
so that it toggles over with 3.3 volts on the
voltmeter. Remove short circuit from the
resistor and adjust this resistor so that the
polar unit will close its contacts to the left
with,"10.4 volts on the voltmeter. For other
Sensitivities as indicated in Table A, adjust
for the voltage shown. Block polar unit con-
tacts closed to the right before proceeding
with CV calibration.

TABLE A
Volts on Voltmeter | Per Cent of Line to Neutrad
10.4 5
12.4 6
14.5 g
16.6 8
18.7 9
20.7 10

A. CV Unit
1. Contact__

a) By turning the time%dial,"move the moving con-
tacts until they deflect"the stationary contact to
aposition wheregtheUstationary contact is resting
against its backstop. The index mark located on
the movement (frame should coincide with the
‘O’ markyonythe time dial. For double trip re-
lays, theyfollow on the stationary contacts should
be,approximately 1/64°".

b) Kor “relays identified with a ‘“T’’, located at

lower left of stationary contact block, the index
markpon the movement frame will coincide with
the¥ ‘O’ mark on the time dial when the station-
afy contact has moved through approximately one
half of its normal deflection. Therefore, with the
stationary contact resting against the backstop,
the index mark is offset to the right of the ““O”’
mark by approximately .020’'. (For the type CV-7
relays the back contact has no follow when the
front contact is through one-half of its follow).
The placement of the various time dial positions
in line with the index mark will give operating
times as shown on the respective time current
curves. For double trip relays, the follow on
the stationary contacts should be approximately
1/32".

2. Minimum Trip-Voltage — The adjustment of
the spring tension in setting the minimum trip
voltage value of the relay is most conveniently
made with the damping magnet removed.

With the time dial set on ‘““O’’ wind up the spiral
spring by means of the spring adjuster until
approximately 6-3% convolutions show. Set the
relay on the minimum tap setting and the time
dial to position 6.

CV Undervoltage — Adjust the control spring
tension so that the moving contact will leave the
backstop of the time dial at tap value voltage
+ 1.0% and will return to the backstop at tap
value voltage — 1.0%.
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Set time dial at »6 time dial position. Ener-
gize terminal 7 and 8 of relay with 140 per cent
of tap value voltage. Adjust the permanent
magnet keeper until the operating time is 5.9
seconds. Measure the reset time of the disc from

the stationary front contact to the stationary
back contact. This time should be 5.7 second.

B. Indicating Contactor Switch — Unit (ICS) — Close
the main relay contacts and pass sufficient d-c
current through the trip circuit to close the con-
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INSTALLATION

Westinghouse |.L. 41-223¢H
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CVQ RELAY

CAUTION: Before putting protective relays into
service make sure that all moving parts operate
freely, inspect the contacts to see that they are
clean and operate the relay to check the settings
and electrical connections.

APPLICATION

The type CVQ relay provides instantaneous
and time delay detection of negative sequence over-
voltage as well as responding with time delay to
phase-to-phase undervoltage.

Used in motor protection, the relay protects
against system undervoltage, single phasing of the
supply and reversal of phase rotation of the supply.

The volt-time characteristic of the relay is that
of the CV-7 relay, and the negative sequencé"over-
voltage pickup is adjustable from 5 to 1Qfper cent
of rated line to neutral voltage.

When one of the three supply circuits, to”a
motor is opened, a negative sequencefvoltage will
appear on the motor side of the open*which is ap-
proximately equal to Iy /Ig in per unig Where I,
is positive sequence current flowingyprior to open-
ing the phase and Ig is the m@tor $tarting current.
For most induction motors this will produce ap-
proximately 6% negative sequence voltage even if
single phasing occurs at'no lead because of the ef-
fect of the magnetizing requirement of the motor.

If static (i.e. non motor) load is single phased
with a motor, or'group,ef motors, the negative se-
quence voltage ,will, be greater than the value
calculated@boye. Single phasing of a predominate-
ly static loady, produces 50% negative sequence
voltage on the load side of the open circuit.

When the, relay is used for overvoltage protec-
tion ‘the back contacts are made at normal voltage
ariduthe negative sequence element is committed to
an_instantaneous function. The normally open E2
contact may be used for alarm purposes.

CONSTRUCTION &'OPERATION

The type CVQ, relay €onsists of a polar Unit
(E) operating on negative sequence quantities, a
negative sequencewoltage filter, full wave bridge, a
time undervgltage relay (CV), an indicating con-
tactor switchi(ICS) and a telephone relay when us-
ed. The grineipal component parts of the relay and
their, location are shown in Figure 1.

Av, Polar Unit

The polar unit consists of a rectangular shaped
magnetic frame, an electromagnet, a permanent
magnet, and an armature. The poles of the crescent
shaped permanent magnet bridge the magnet
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 bridged by two adjustable
magnetic shunts. The winding or windings are
wound around a magnetic core. The armature is
fastened to this core and is free to move in the front
air gap. The moving contact is connected to the
free end of a leaf spring, which in turn, is fastened
to the armature.

B. Negative Sequence Filter

The voltage filter consists of an auto-
transformer, reactor, and resistors connected as
shown in the internal schematic Fig. 1.

All possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport 10 be covered by these instructions. 1f
Sfurther information is desired by purchaser re-
garding his particular installation, operation or
maintenance of his equipment, the local West-
inghouse Electric Corporation representative
should be contacted.

SUPERSEDES I.L. 41-223G dated January 1977

And Addendum dated Sept. 1977

© Denotes changes from superseded Issue.

EFFECTIVE APRIL 1978
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TYPE CVQ-NEGATIVE SEQUENCE AND
UNDERYOLTAGE RELAY-IN TYPE FT-31 CASE
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Fig. 1. Internal Schematic of the Type CVQ Relay. Fig.,2. Interna@l Schematic of Type CVQ Relay with Telephone

C. Voltage Unit (CV)

The voltage unit operates on the induction-disc
principal. A main tapped coil located on the centér
leg of an “E” type laminated structure produces a
flux which divides and returns through the outer
legs. A standing coil causes the flux through the
right leg (front view) to lag the main pole flux: The
out-of-phase fluxes thus produced in th¢ air gap
causes a contact closing torque.

D. Inidicating Contactor Switch, (ICS)

The indicating contactor switch“isga small dc
operated clapper type device. A maghetic armature
to which leaf-spring mounted “cofitacts are at-
tached, is attracted to the gmdgnetic core upon
energization of the switch. When the switch closes,
the moving contaéts bridge, two stationary con-
tacts, completing'thedrip gircuit. Also, during this
operation two fingers, oft 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 ouside of the case by a push
rod located ‘at the bottom of the case.

The fromt spring, in addition to holding the
target, provides restraint for the armature and thus
centrels the pickup value of the switch.

Relay.
E. Eull"Wave Bridge

The full wave bridge consists of four diodes
connected to the output of the negative sequence
filter. The output is rectified, filtered and fed to the
polar unit through an adjustable resistor, which is
used to set the sensitivity of the relay.

F. Auxiliary Time Delay Unit (T) - When Used

This slugged telephone type unit in series with a
resistor, provides a 6 to 7 cycle delay on pick-up.
The resistor is to be shorted for 48 VDC operation
as shown in the Internal Schematic of Fig. 2.

CHARACTERISTICS

Polar Unit — The sensitivity of the negative
sequence portion of the relay is adjustable between
5 and 10 per cent of the rated line to neutral
voltage.

Undervoltage Relay — Tap value voltage is the
value of voltage at which the front contact (left
hand, front view) closes. The back contact (right
hand, front view) will close within 5% of this value.

When the relay is used as an overvoltage relay,
the moving contact is made with the back contact
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Fig. 4. External Schematic of the Type CVQ Relay used in
Motor Protection. (For Fig. 1.)

for values of applied voltage less than tap value
voltage. With application of voltages greater than
tap value voltage, the moving contact moves to
close the front contact in a time as shown bygthe
right-hand curves of Figure 3.

When the relay is used as an dndervoltage
relay, the moving contact is made with the front
contact for values of applied voltage greater than
tap value voltage. With the application of Woltages
less than tap value voltage, thé maoving contact
moves to close the back contact in,a time as shown
by the left-hand curves of Eigure, 3.

REDUCED FREQUENCY,OPERATION

Operation of the, E2 unit will occur at 54 Hz
with rated positive sequenée voltage applied when
set for 5% negative-sequence pickup at 60 Hz.
With a 10% setting, operation occurs at 48 Hz.

TRIP CIRCUIT

The mainycontacts will safely close 30 amperes
at 250 velts dc and the seal-in contacts of the in-
dicating™contactor switch will safely carry this
currént.long enough to trip a circuit breaker.

€ Fig. 5.4External"Schematic of the CVQ Relay used for Tripping

onyNegative Sequence Voltage only. (For Fig. 2.)
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The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting the lead
located in front of the tap block to the desired set-
ting by means of a screw connection.

TRIP CIRCUIT CONSTANTS

Indicating contactor switch — 0.2 amptap6.5
ohms dc resis-

tance.

2.0 amp tap
0.15 ohms dc
resistance.

ENERGY REQUIREMENTS

The burden of the undervoltage relay at rated
voltage are as follows:

Taps

Rated A 120 Volt Volt © Power
Voltage Relay Amps Factor Watts
S5 10.0 .38 3.8
64 7.0 .35 25
70 5.8 34 2.0
82 4.0 .33 1.3
120 Volts 93 31 31 N0
105 2.4 29 7
120 1.8 28 .5
140 1.3 .26 3

A These relays will continiously stand either
110% of rated voltage oritap value voltage, which-
ever is higher.

The burden of the negative sequence filter
is as follows:
Volt Amperes

Phase”1 — 58.4
Phase 2 — 10.5
Phase 3 — 52.2

SETTINGS

POLAR UNIT

The relay will be shipped adjusted for 5%
negative sequence sensitivity. Other settings may
be made as indicated under Calibration.

CV UNIT

The setting of the CV unit can be/defined either
by tap setting and time dial position‘er by tap set-
ting and a specific time of operation at some
percentage of tap value voltage (e.g. on CV-7 120
tap setting. 2 time dial position or 120 tap setting,
1.8 seconds at 140 per cefit ofstap value voltage).

To provide selective Citcuit breaker operation,
a minimum coordinatingjtime of 0.3 seconds plus
circuit breaker time i recommended between the
relay being set and the relays with which coordina-
tion is to be effected:

The connector screw on the terminal plate
above the time dial connects various turns of the
opérating coil. By placing this screw in the various
terminal _plate holes, the relay will just close its
front ‘contacts at the corresponding voltage of 55-
64-70-82-93-105-120-140 volts or as marked on the
terminal plate.

The nylon screw on the terminal plate holds the
tap plate in position when taps are being changed.
To use the position on the terminal plate in which
the nylon screw is used, remove the nylon screw
and place it in one of the unused holes. Then
remove the tap screw and insert it in the terminal

plate hole.

/NEGATIVE SEQUENCE

VOLTAGE RELAY
INDUCTION UNIT
/

AUTO TRANSFORMER

\—-JUMPER

NEGATIVE SEQUENCE VOLTAGE Vy.g
3

ADJUST THE VARIAC TO THE VALUE SHOWN IN TABLE ‘A"
OF THE I.L. IN THE LEFT HAND COLUMN TO OBTAIN
THE EQUIVALENT “PERCENT OF LINE TO NEUTRAL"

3516A49

Fig. 7. Single Phase Test Diagram for Type CVQ Relay.
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MOTOR PROTECTION SETTINGS

For motor protection a tap setting of 75 to 85%
of normal line to line voltages and a time dial set-
ting of 6 or more should be satisfactory for pro-
tecting the motor and overriding voltage variations
for which tripping is not desired.

NEGATIVE SEQUENCE FILTER

No setting required.

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
selection is made by connecting the lead located in
the front of the tap block to the desired setting by
means of the connecting screw. The 0.2 ampere set-
ting is recommended where an auxiliary relay is to
be operated and the 2.0 ampere setting is
rcommended where direct tripping of a circuit
breaker is to be accomplished.

RESISTOR (FOR TELEPHONE RELAY)

The relay is shipped with resistor in series with
telephone relay for 125 VDC operation. For 48
VDC operation this resistor is to be shorted.

O INSTALLATION

The relays should be mounted on switchbodrd
panels or their equivalent in a location ffee from
dirt, moisture, excessive vibration and heat.
Mount the relay vertically by means ofthe rear
mounting stud or studs for the typeET projection
case or by means of the four mountingyholes on
the flange for the semi-flush type’ FT%ase. Either
the stud or the mounting screws may be utilized
for grounding the relay. Ext€rpal™toothed washers
are provided for use in, the lgcations shown on the
outline and drillingpplanyto™facilitiate making a
good electrical cofinection between the relay case,
its mounting screwsOr stdds, and the relay panel.
Ground Wires are affixéd 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 f@msteel panel mounting or to the terminal
stud furnished with the relay for thick panel
mounting. The terminal stud may be easily re-
movedyor inserted by locking two nuts on the stud
and,then turning the proper nut with a wrench.

For detail information on the FT case refer
to I.L. 41-076.

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct
operation of this relay have been madewat the fac-
tory. Upon receipt of the relayy, no adjustments,
other than those covered undem'Settings’’, should
be required.

ACCEPTANCE TESTS

The following tests are recommended when the
relay is received fromythe factory. If the relay does
not perform as gpegified below, the relay either is
not properly calibrated or it contains a defect.

Connect relayper test circuit Fig. 6 or 7.

NEGATIVE SEQUENCE FILTER

The filter is adjusted for balance in the factory
and ne further adjustments or maintenances should
be required. The nominal voltage output of the
filters on positive sequence is approximately zero.
This serves as a convenient check on the balance of
the filter. If any two input leads to the potential
filter should be interchanged, a high voltage occurs
across the output terminals of the filter.

POLAR UNIT

Adjust variac so that an increasing voltage can
be seen on the voltmeter. Note at what voltage the
polar unit operates. This voltage should be 10.4
volts + 0.3 volts. This corresponds to the 5% sensi-
tivity adjustment. For other sensitivities see Table
A under calibration.

A. CV UNIT

1. Contact

a) By turning the time dial, move the moving con-
tacts until they deflect the stationary contact to
a position where the stationary contact is resting
against its backstop. The index mark located on
the movement frame should conicide with the
“O” mark on the time dial. For double trip
relays, the follow on the stationary contacts
should be approximately 1/64”.
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b) For relays identified with a “T”, located at
lower left of stationary contact block, the in-
dex on the movement frame will coincide with
the “O” mark on the time dial when the
stationary contact has moved through ap-
proximately one half of its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is offset to
the right of the *“O” mark by approximately
.020”. For the CV-7 element, the back contact
has no follow when the front contact is through
one-half of its follow). The placement of the
various time dial positions in line with the index
mark will give operating times as shown on the
time current curves of Figure 3. For double trip
relays, the follow on the stationary contacts
should be approximately 1/32”.

2. Minimum Trip Voltage — Set the time dial to
position #6. Alternately apply tap value voltage
plus 3% and tap value voltage minus 3%. The
moving contact should leave the backstop at tap
value voltage plus 3% and should return to the
backstop at tap value voltage minus 3%.

3. Time Curve — Set time dial at #64ial posi-
tion. Energize terminals 7 and 8 of'selay with
140% of tap value voltage. The operating, time
of relay should be 5.9 seconds. Thefesetytime of
relay should be 5.7 seconds.

B. Indicating Contactor Switchy(ICS).~ Close the
main relay contacts and pass sufficient dc cur-
rent through the trip citeuit'te close the contacts
of the ICS. This value of‘eurrent should not be
greater than the pafrticular ICS setting being
used. The indicator tagget should drop freely.

The contact'gap‘should be approximately .047”
betweenthe bridging moving contact and the
adjustable stationary contacts. The bridging
moving contagt should touch both stationary
contacts simultaneously.

ROUTINE MAINTENANCE

All relays should be inspected periodically and
theytime of operation should be checked at least
once‘every year or at such other time intervals as
may be dictated by experience to be suitable to the
particular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive'material for
cleaning contacts is not rcommended, because of
the danger of embedding small particles in the face
of the soft silver contact and thus imparing the con-
tact.

CALIBRATION

Use the following' procedure for calibrating the
relay if the relay has,been taken apart for repairs,
or the adjustments /have been dsturbed. This
procedure should not be used until it is apparent
that the relay is not in proper working order (See
“Acceptance, Check”).

NEGATIVE'SEQUENCE VOLTAGE FILTER

AmApply 120 volts balanced 3 phase voltage 60
hertz to terminals 7, 8, and 9 of the relay,
making sure that phase 1, 2, and 3 of the ap-
plied voltage is connected to terminals 7, 8,
and 9 respectively.

B. Using a calibrated high resistance rectox volt-
meter, measure the voltage between the tap on
autotransformer (middle terminal, upper right
hand reactor, front view) and the tap on the ad-
justable 2” resistor. If the voltage is high (40 to
50 volts) the filter is probably improperly con-
nected. If properly connected, the voltage will
be low. Using a low range (approximately 5
volts) move the adjustable tap until the voltage
reads a minimum. This value should be less
than 1.5 volts.

POLAR UNITS

1. Contacts — Place a .060 to .070 inch feeler
gage between the right hand pole face and
the armature. This gap should be measured
near the front of the right hand pole face.
Bring up the backstop screw until it just
makes with the moving contact. Place gage
between contact and the stationary contact
on the left hand side of the polar unit, and
adjust stationary contacts for 0.046 inches.
Bring up the stationary contact until it
just makes with the gage and lock in place.
On double trip relays, adjust the other set
of contact gaps to close simultaneously.
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2. Minimum Trip Current — Short out the ad-
justable resistor in series with the polar
element. Using the test circuit of Figure 6 or
7, adjust the right hand shunt of the pélar
unit so that it toggles over with 3.3 volts,on
the voltmeter. Remove short circuit from
the resistor and adjust this resistor §o that
the polar unit will close its contacts to the
left with 10.4 volts on the voltmeterd For
other sensitivities as indicatedgin“Eable A,
adjust for the voltage showf. Block polar
unit contacts closed togtheWsight before
proceeding with CV calibration.

TABLEA
Volts on Voltmeter | PeriCent of Line to Neutral
10.4 S
12.4 6
14.5 7
16.6 8
187 9
2097 10

Polar unit flux paths are shown in Figure 8
with, balanced air gaps, permanent magnet flux

flowsin two paths, one through the front, and one
through the rear gaps. This flux produces north
and south poles, as shown. By turning the left shunt
in, some of the flux is forced through the armature,
making it a north pole. Thus, reducing the left
hand rear gap will produce a force tending to pull
the armature to the right. Similarly, reducing the
right hand gap will make the armature a south pole
and produce a force tending to pull the armature to
the left.

CALIBRATION OF POLAR UNIT

If the relay has been dismantled or the calibra-
tion has been disturbed, use the following
procedure for calibration.

With the permanent magnet removed, see that
the moving armature floats in the central area of
the air-gap between the poles of the polar unit
frame. If necessary, loosen the core screw in the
center rear of the unit and shift the core and con-
tact assembly until the armature floats. (This can
best be done with the polar unit removed from the
relay.) Then retighten the core screw and replace
the permanent magnet with the dimple (north pole)

© on the magnet to the right when viewed from the

front.
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POLAR UNITS - GENERAL

The following mechanical adjustments are
given as a guide, and some deviation from them
may be necessary to obtain proper electrical
calibration.

MAGNETIC SHUNT ADJUSTMENT

The sensitivity of the polar unit is adjusted by
means of two magnetic, screw-type shunts at the
rear of the unit, as shown in Fig. 8. These shunt
screws are held in proper adjustment by a flat strip
spring across the back of the polar unit frame, so
no locking screws are required. Looking at the
relay, front view turning out the right-hand shunt
to open the right-hand air gap decreases the
amount of current required to close the right-hand
contact. Conversely, drawing out the left-hand
shunt increases the amount of current required to
close the right-hand contact, or decreases the
amount of current required to close the left-hand
contact (with the proper direction of current flow).
Also, if a relay trips to the right at the proper
current, the dropout current can be raised bytutn-
ing in the right-hand shunt. The two shunt-screw
adjustments are not independent, however, and a
certain amount of trimming adjustment of, both
shunt screws is generally necessary to 4btain ‘the
desired pickup and dropout calibration:

In general, the farther out the two shunt screws
are turned, the greater the togglenaction will be,
and as a result, the lower the drepout’current. For
the tripping units, toggle action,is desirable, with a
dropout current around 75 per, cent of the pickup
current.

The electrical, calibration of the polar unit is
also affected /by the contact adjustment as this
changes the position of'the polar unit armature. Do
not changeWthe contact adjustment without
rechecking the ele€trical calibration.

A. CV Unit

IContact

a), By turning the time dial, move the moving con-
tacts until they deflect the stationary contact to
a position where the stationary contact is
resting against its backstop. The index mark

b

N

located on the movement frame should,ceincide
with the “O’ mark on the time dial/ For double
trip relays, the follow on the stationary,contacts
should be approximately 1/64”.

For relays identified with a=#*T”’, located at low-
er left of stationary, contaét block, the index
mark on the movementiframewill coincide with
the “O” mark on/the ‘time dial when the
stationary contact) Was|‘moved through ap-
proximately one“halftef its normal deflection.
Therefore, with the stationary contact resting
against the backstop, the index mark is offset to
the right «f the¥‘O” mark by approximately
.020”. (Fer the type CV-7 relays the back con-
tact has/naonfollow when the front contact is
through‘ene-half of its follow). The placement
of the various time dial positionsin line with the
index mark will give operating times as shown
omythe respective time current curves. For dou-
ble trip relays, the follow on the stationary con-
tacts should be approximately 1/32”.

2. Minimum Trip-Voltage — The adjustment of
the spring tension in setting the minimum trip
voltage value of the relay is most conveniently
made with the damping magnet removed.

With the time dial set on ““O’’ wind up the spiral
spring by means of the spring adjuster until ap-
proximately 6-3/4 convolutions show. Set the
relay on the minimum tap setting and the time
dial to position 6.

Adjust the control spring tension so that the
moving contact will leave the backstop of the
time dial at tap value voltage + 1.0% and will
return to the backstop at tap value voltage
- 1.0%.

Energize terminal 7 and 8 of relay with 140 per
cent of tap value voltage. Adjust the permanent
magnet keeper until the operating time is 5.9
seconds. Measure the reset time of the disc
from the stationary front contact to the
stationary back contact. This time should be 5.7
second.

. Indicating Contactor Switch - Unit (ICS) —

Close the main relay contacts and pass suf-
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ficient dc current through the trip circuit to RENEWAL PARTS .
close the contacts of the ICS. This value of Repair work can be done most satisfactofily a s
current should not be greater than the par- the factory. However, interchangeable parts

ticular ICS setting being used. The indicator furnished to those equipped for doing repair work.

target should drop freely. When ordering parts, always give the cogplete

nameplate data ¢
o
Q
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