INSTALLATION

Westinghouse I.L. 41-222.4A
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KP THREE PHASE VOLTAGE
AND PHASE SEQUENCE RELAY

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

APPLICATION

The type KP relay is a three phase high speed
voltage and phase sequence relay.

This relay can be used as either an undervoltage
or overvoltage fault detector. In addition, it can also
be used to check phase sequence of a three phase
voltage.

CONSTRUCTION AND OPERATION

The type KP relay consists of a highWspeed
cylinder unit with an adjustable spring andpan in-
dicating contactor switch when required.

Voltage Unit

The voltage unit is a productsinduction cylinder
type unit.

Mechanically, the overcureent“anit is composed
ofthree basic components: af%die-éast aluminum frame
and electromagnet, a moving eléement assembly, and
a molded bridge.

The frame s€rves)as the mounting structure for
the magnetic gore. The magnetic core which houses
the lower pin bedring 1S secured to the frame by a
spring and snap ring. The bearing can be replaced,
if necessary, witheut having to remove the magnetic
core from the frame.

The electromagnet has two pairs of coils. The
coils 'of each pair are mounted diametrically opposite
one anether. In addition, there are two locating pins.
The locating pins are used to accurately position the
lewer pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is

SUPERSEDES I.L. 41-222.4

*Denotes change from superseded issve.

threaded into the bridge. “The /electromagnet is
permanently secured togtheWframe and cannot be
separated from the frame.

The moving element™assembly consists of a
spiral spring, contact) “carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. The shaft has removable top and
bottom jewel bearings. The shaft rides between the
bottom pin bearingand the upper pin bearing with the
cylinder, rotating in an air gap formed by the elec-
troma gnetdand the magnetic core.

The“bridge is secured to the electromagnet and
frame“by two mounting screws. In addition to holding
the“upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position by a
spring type clamp. The spring adjuster is located on
the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type
clamp.

With the contacts closed, the electrical connec-
tion is made through the stationary contact housing
clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The voltage at which the contacts either pickup
or dropout can be varied by means of moving the
spring adjuster.

Indicating Contactor Switch Unit (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 bottom of
the cover.
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The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

Contacts

The moving contact assembly in the KP voltage
unit has been factory adjusted for low contact bounce
performance and should not be disturbed.

The set screw in each stationary contact has
been shop adjusted for optimum follow and this ad-
adjustment should not be disturbed.

CHARACTERISTICS

The type KP relay can be adjusted by means of
the spring adjuster on the cylinder unit for a range
of pickup or dropout of 30 to 120 volts three phase.
Factory calibration is 70 volts.

The KP Voltage Relay will also respond to
phase to phase voltage conditions as well as three
phase voltage. A conversion curve between both is
shown in Fig. 4.

The relay has inverse timing; thatis, the greater
the decrease, or the greater the increase, in voltage,
the faster the relay contacts will close. Typical
time curves are shown in Figures 5 and 6.

Trip Circuit

The main contacts will safely close 30 _amperes
at 250 volts d-c and the seal in contacts @f the§in-
dicating contactor switch (when supplied), will, safely
carry this current long enough to tfip “a, circuit
breaker. The indicating contacter, switch (when
supplied) has a pickup of approximately “? ampere.
Its d-c resistance is 0.1 ohms.

Energy Requirements

Burden at rated 120 Volts A€

Phase A to Bj
watts — 1.44
vars. — 2.40

Volt-amperes — 2.80

power factor dangle — 59° Lag.
Phase Cjto B

watts =145

varss; = 2.33

volt-amperes — 2.75

power factor angle — 58° Lag.

Continuous rating of the KPrelayis 132 volts aZc.
SETTINGS

The KP Voltage Relay is factory calibrated
and set for a dropout of 70 volts. Howe ver, if another
voltage setting is required, then the following pro-
cedure should be used to recalibpate the relay:

If the relay is to be used“as an_undervoltage
relay, applythe required three phaseddropout voltage
and make the following adjustment:dMove the spring
adjuster mounted just undergthe bridge of the cylinder
unit until the mounting contacetyjust touches the right
hand stationary contact. Fer an overvoltage setting,
use the same proceduyre “@xcept that the moving con-
tact must just touch“the left'hand stationary contact.

The maximuin range of adjustment is 30 to 120
volts, three ‘phase. IHooking at the front view and
from the top ‘of the KP relay, the 30 volt adjustment
of the€“spring ‘will be towards the full clockwise
position ofy adjustment. The 120 volt calibration
pointgwill, be towards the full counter-clockwise po-
sition, of the spring adjuster.

Note: Inorder toadjust the spring, place a screw-
driver or similar tool into one of the notches located
on the periphery of the spring adjuster and rotate it.

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 pro-
jection 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 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.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation of this relay have been made at the factory.
Upon receipt of the relay, no customer adjustments,

g
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other than those covered under ‘‘Settings,’’ should
be required.

Acceptance Check

The following check is recommended to insure
that the KP Relay is in proper working order:

A. Voltage Unit

1. contact gap — the contact gap should be
approximately .020°°.

2. voltage setting — a voltage setting of 70 volts
was made at the factory This can be checked
by applying 70 volts three phase to the relay
and the moving contact should be just floating
or touching the right-hand stationary contact
within +3% of this value. Greater accuracy
can be obtained by pre-heating the relay at
normal line voltage for approximately one
hour.

B. Indicating Contactor Switch (ICS)

Close the mainrelay contacts and pass sufficient
d-c current through the trip circuit to close the con-
tacts of the ICS. This value of current should be
between 1 and 1.2 amperes. The indicator target
should drop freely.

The contact gap should be approximately, 5¢64°’
between the bridging moving contact and the adjust-
able stationary contacts. The bridging imeving,con-
tacts should touch both stationary contaetswsimul-
taneously.

Routine Maintenance

All relays should bes inspected periodically
and the operation should be“ehecked at least once
every year or at such @therg¢ime intervals as may
be dictated by experience,to/be suitable to the par-
ticular application.

All contactsWshouldfbe periodically cleaned. A
contact bupnisher S#¥182A836H01 is recommended for
this purpése. The use of abrasive material for clean-
ing contactstis Mot recommended because of the
danger of embedding small particles in the face of
the soft silver and thus imparing the contact.

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 unless it is apparentgthat) the
relay is not in proper working order. (See \4‘Accept-
ance Check”’).

A. Voltage Unit

1. The upper pin bearing should be screwed
down until there is approximately .025 clear-
ance between it and the, top of the shaft
bearing. The upper,pinfbearing should then be
securely locked in pésition with the lock nut.
The lower beaping pesition is fixed and can-
not be adjusted:

2. The contact gap, adjustment for the under-
voltage_unitdisgnade with the moving contact
in thel reset, position, i.e., against the right
side ofithe molded bridge. Advance the right
hand; stationary contact until it just touches
the fmoving contact. Then advance the sta-
tionary contact % turn. Now screw in the left
hand stationary contact until it just touches
the moving contact. Then back off the left
hand stationary contact one turn for a gap of
approximately 1.020"’. The clamp holding
the stationary contact housing need not be
loosened for the adjustment since the clamp
utilizes a spring-type action in holding the
stationary contact in position.

3. For greater accuracy pre-heat the relay by
applying rated voltage for approximately one
hour prior to setting the sensitivity.

The sensitivity adjustment is made by vary-
ing the tension of the spiral spring attached
to the moving element assembly. The spring
is adjusted by placinga screwdriver or similar
tool into one of the notches located on the
the periphery of the spring adjuster and
rotating it. The spring adjuster is located on
the underside of the bridge and is held in
place by a spring type clamp that does not
have to be loosened prior to making the
necessary adjustments.

Apply the desired dropout voltage to the re-
lay and adjust the spiral spring as noted
above until the moving contact just floats or
makes with the right hand stationary contact.

B. Indicating Contactor Switch (ICS)

Adjust the contact gap for approximately 5/64”
(—=1/64"", +0).
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Close the main relay contacts and check to see
that the relay picks up and the target drops between
1 and 1.2 amperes d-c.

Toincrease the pickup current remove the molded
cover and bend the springs out or away from the
cover. To decrease the pickup current bend the
springs in toward the cover.

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable partsycan
be furnished to the customers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.

Fig. 1. Photograph — Type KP Relay without case.
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INSTALLATION

Westinghouse 1.L. 41-222 4
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE KP THREE PHASE VOLTAGE
AND PHASE SEQUENCE RELAY

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

APPLICATION

The type KP relay is a three phase high speed
voltage and phase sequence relay.

This relay can be used as either an undervoltage
or overvoltage fault detector. In addition, it can also
be used to check phase sequence of a three phase
voltage.

CONSTRUCTION AND OPERATJON

The type KP relay consists of a high@speed
cylinder unit with an adjustable spring @ndyan<in-
dicating contactor switch when required.

Voltage Unit

The voltage unit is a product’induction cylinder
type unit.

Mechanically, the overeUrrentyinit is composed
of three basic components:(a dies¢ast aluminum frame
and electromagnet, a mewing¥element assembly, and
a molded bridge.

The framegserveshas the mounting structure for
the magneticfcorel The ‘magnetic core which houses
the lower pindbearing is secured to the frame by a
spring and snap Ting. The bearing can be replaced,
if necessary, without having to remove the magnetic
core from the frame.

The, electromagnet has two pairs of coils. The
coils ofyeach pair are mounted diametrically opposite
onésanother. In addition, there are two locating pins.
The locating pins are used to accurately position the
lower pin bearing, which is mounted on the frame,
with respect to the upper pin bearing, which is

NEW INFORMATION

threaded into the bridge. The electromagnet is
permanently secured t@ thewframe and cannot be
separated from the frame.

The moving @élement” assembly consists of a
spiral spring, g#€ontact” carrying member, and an

aluminum cylinder assembled to a molded hub which
holds the shaft. “Bhe shaft has removable top and
bottom jewelfbearings. The shaft rides between the
bottom ‘pin bearing and the upper pin bearing with the
cylinder, rotating in an air gap formed by the elec-
tromagnethand the magnetic core.

Theybridge is secured to the electromagnet and
framefby two mounting screws. In addition to holding
the upper pin bearing, the bridge is used for mounting
the adjustable stationary contact housing. The
stationary contact housing is held in position by a
spring type clamp. The spring adjuster is located on
the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring
adjuster is also held in place by a spring type
clamp.

With the contacts closed, the electrical connec-
tion is made through the stationary contact housing
clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.

The voltage at which the contacts either pickup
or dropout can be varied by means of moving the
spring adjuster.

Indicating Contoctor Switch Unit (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 bottom of
the cover.

EFFECTIVE APRIL 1969
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The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

Contacts

The moving contact assembly in the KP voltage
unit has been factory adjusted for low contact bounce
performance and should not be disturbed.

The set screw in each stationary contact has
been shop adjusted for optimum follow and this ad-
adjustment should not be disturbed.

CHARACTERISTICS

The type KP relay can be adjusted by means of
the spring adjuster on the cylinder unit for a range
of pickup or dropout of 30 to 120 volts three phase.
Factory calibration is 70 volts.

The KP Voltage Relay will also respond to
phase to phase voltage conditions as well as three
phase voltage. A conversion curve between both is
shown in Fig. 4.

The relay has inverse timing; thatis, the greater
the decrease, or the greater the increase, in voltage,
the faster the relay contacts will close. Typical
time curves are shown in Figures 5 and 6.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal in contacts“ef the in-
dicating contactor switch (when supplied)will safely
carry this current long enough, to“trip a" circuit
breaker. The indicating contacton, switch (when
supplied) has a pickup of appréximately 1 ampere.
Its d-c resistance is 0.1 ohms.

Energy Requirements

Burden at ratedf120,Volts, AC

Phase A to B;j
watts — 1.44
vars. — 2.40

Volt-amperes)— 2.80
powek factor angle — 59° Lag.

PhaséeaC to B
watts,— 1.45
vars. — 2.33

volt-amperes — 2.75
power factor angle — 58° Lag.

Continuous rating of theKPrelayis 132 volts a-c.
SETTINGS

The KP Voltage Relay is factory calibrated
and set for a dropout of 70 volts. However, if another
voltage setting is required, then theyfollowing pro-
cedure should be used to recalibrate)the relay:

If the relay is to be used, asjan undervoltage
relay, applythe required thre@ phase dropout voltage
and make the following adjustment, Move the spring
adjuster mounted just under the bridge of the cylinder
unit until the mounting centact just touches the right
hand stationary contéacty For an overvoltage setting,
use the same procédure except that the moving con-
tact must just toueh theypleft hand stationary contact.

The maximum range of adjustment is 30 to 120
volts, threejphase. Looking at the front view and
from théatop of the KP relay, the 30 volt adjustment
of the, spring “will be towards the full clockwise
position, of Yadjustment. The 120 volt calibration
point will“be towards the full counter-clockwise po-
sition“ef the spring adjuster.

Note: Inorder toadjust the spring, place a screw-
driver or similar tool into one of the notches located
on the periphery of the spring adjuster and rotate it.

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 pro-
jection 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 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.

ADJUSTMENTS AND MAINTENANCE

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

Acceptance Check

The following check is recommended to insure
that the KP Relay is in proper working order:

A. Voltage Unit

1. contact gap — the contact gap should be
approximately .020°’.

2. voltage setting — a voltage setting of 70 volts
was made at the factory This can be checked
by applying 70 volts three phase to the relay
and the moving contact should be just floating
or touching the right-hand stationary contact
within +3% of this value. Greater accuracy
can be obtained by pre-heating the relay at
normal line voltage for approximately one
hour.

B. Indicating Contactor Switch (ICS)

Close themainrelay contacts and pass sufficient
d-c current through the trip circuit to close the con#
tacts of the ICS. This value of current should, be
between 1 and 1.2 amperes. The indicatof target
should drop freely.

The contact gap should be approximatelyas/64’
between the bridging moving contact andftheyadjust-
able stationary contacts. The bridging ‘meving con-
tacts should touch both stationaryfcontacts simul-
taneously.

Routine Maintenance

All relays should pé¥ inspected periodically
and the operation should be checked at least once
every year or at suchmethemtime intervals as may
be dictated by experience(to be suitable to the par-
ticular applicatiomn

All comtactsishould be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. Thefuse 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 and thus imparing the contact.

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 unless it is appareat, that the
relay is not in proper working order. (See ‘‘Accept-
ance Check’’).

A. Voltage Unit

1. The upper pin bearingwshould be screwed
down until there is appreximately .025 clear-
ance between it and thesftop of the shaft
bearing. The uppefpin bearing should then be
securely locked ingposition with the lock nut.
The lower be@ring \position is fixed and can-
not be adjusted.

2. The contaet gap adjustment for the under-
voltageéunit 1S made with the moving contact
in phe,reset position, i.e., against the right
side 4of thre molded bridge. Advance the right
hand\stationary contact until it just touches
theGmoving contact. Then advance the sta-
tienary contact % turn. Now screw in the left
hand stationary contact until it just touches
the moving contact. Then back off the left
hand stationary contact one turn for a gap of
approximately 1.020°’. The clamp holding
the stationary contact housing need not be
loosened for the adjustment since the clamp
utilizes a spring-type action in holding the
stationary contact in position.

3. For greater accuracy pre-heat the relay by
applying rated voltage for approximately one
hour prior to setting the sensitivity.

The sensitivity adjustment is made by vary-
ing the tension of the spiral spring attached
to the moving element assembly. The spring
is adjusted by placinga screwdriver or similar
tool into one of the notches located on the
the periphery of the spring adjuster and
rotating it. The spring adjuster is located on
the underside of the bridge and is held in
place by a spring type clamp that does not
have to be loosened prior to making the
necessary adjustments.

Apply the desired dropout voltage to the re-
lay and adjust the spiral spring as noted
above until the moving contact just floats or
makes with the right hand stationary contact.

B. Indicating Contactor Switch (ICS)

Adjust the contact gap for approximately 5/64’’
(—1/647’, +0).
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Close the main relay contacts and check to see
that the relay picks up and the target drops between
1 and 1.2 amperes d-c.

To increase the pickup current remove the molded
cover and bend the springs out or away from the
cover. To decrease the pickup current bend the
springs in toward the cover.

RENEWAL PARTS

Repair work can be done most satisfacterily
at the factory. However, interchangeable parts can
be furnished to the customers who are equipped for
doing repair work. When ordering pai#ts, always give
the complete nameplate data.

Fig. 1. Photograph — Type KP Relay without case.
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INSTALLATION

Westinghouse
OPERATION

I.L. 41-222.2G
MAINTENANCE

INSTRUCTIO NS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to close its con=
tacts on either three phase overvoltagef or three
phase undervoltage conditions on a systemd For
example, one relay is used to initiate soeurcelbreaker
trip and another telay is used to supervisepalternate
source breaker closing on automatiec” bus transfer
schemes.

The CVQ relay performs a (similar function for
motor protection - supervisien “of supply breaker
closing, low-voltage, and sifiglesphasing protection.
The CVQ is a more sophisticated relay, providing
more sensitive single-ph@asing protection than does
the CP relay; that isgthe CVQ will detect single-
phasing of a predominately motor load, where the
motors are lightly léaded.

CONSTRUCTION AND OPERATION

The 4type, CPOelay consists of a three phase
voltage®unit, angdindicating contactor switch when
supplied, and,an indicating voltage switch when sup-
plied. The principal component parts of the relay and
their location are shown in figure 1.

As Voltage Unit (CP)

The electromagnet is an “E” type laminated
stricture with a coil mounted on each leg. A wye
connection is formed by connecting one lead of
each coil together. The other lead of the coils are

SUPERSEDES |I.L. 41-222.2F, dated Jan. 1975
ODenotes change from superseded issue.

connected to separate phasés )of a three phase
system.

When the coils are energized with a three phase
voltage, a flux is (induced in each leg of the
electromagnet. Thesew fluxes are out-of-phase
with respect togeachfioether since they are induced
by out-of-phase veltdages. The path of the three
fluxes is across“an air gap in which a disc is lo-
cated. The out-of-phase fluxes cause a torque to be
produced ondthe disc which moves to a position in
its{travel that corresponds to the three phase voltage
appliediyto ‘the electromagnet. The disc will remain
in, thisyposition until the applied three phase voltage
iy changed, at which time, the disc will move to a
new gposition that corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
close the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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

All possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport to be covered by these instructions. If
Jurther 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.

EFFECTIVE SEPTEMBER 1977



TYPE CP RELAY
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Fig. 1. Type CP4Relay Withott Case.
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Fig, 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case.
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INTERNAL SCHEMATIC
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FT11 Case.

the front of the switch, which allows the operation
indicator target to drop. The target is reset fromthe
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 thusceentrols
the pickup value of the switch.

An AC indicating contact switch (ACShis used
where the relay contacts connect to anvAC ‘tfip or
control circuit.

C. Indicating Voltage Switch (1VS)

The indicating voltage switch has the same con-
struction as the indicating céntacter switch.

CHARACTERISTICS

The type CP relay has$ adjustable high and low
voltage contacts which _canWbe,Set around the peri-
phery of a scale. Thg range of adjustment of the
contacts are as follows:

120 volt relay. 45 . .0 oL 70 to 120 volts
240 volt relay. W& . L. ... ... ... 140 to 240 volts
480 voltgrelayy,. W8, ... ... ... 280 to 480 volts
208 volt relay. % ............. 120 to 220 volts

If eitherfof theé’adjustable contacts are set for a
value of voltage within these ranges, the relay will
just close its contacts when the balanced three
phase line to line voltages equal this value. For
such a condition, the relay is operating at its min-
imum trip point, and the operating times on repeated
operations are not repetitive within close tolerances.
However, voltages greater than the overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operations which are consistent for
repeated trials.

Fig. 4, Internel Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

The relay has inverse timing; that is, the greater
theéy increase in voltage the faster the relay con-
taets will close. Typical time curves for various
contact settings are shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at. 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
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 Constant

Indicating contactor switch (ICS) (When Supplied).
0.2 ampere tap
2.0 ampere tap

6.5 ohms d-c resistance
0.15 ohms d-c resistance

Indicating Voltage Switch (1IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

O INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration and heat. Mount the
relay vertically by means of the rear mounting stud or
studs for the type F'T projection case or by means of
the four mounting holes on the flange for the semi-
flush type FT case. Fither the stud or the mounting
screws may be utilized for grounding the relay. Ex-

3



TYPE CP RELAY
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Fig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FTI11 Case.

ternal toothed washers are provided for use in the
locations shown on the outline and drilling plan to
facilitate making a good electrical connection be-
tween the relay case, its mounting screws or studs,
and the relay panel. Ground wires are affixed to the
mounting screws or studs as required for poorly
grounded or insulating panels. Other electrical con-
nections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal stud furnished with the relay for thick panel
mounting. The terminal stud may be easily removed
or inserted by locking two nuts on the stud and{thén
turning the proper nut with a wrench.

For detail information on the FT @ase“sefer/to
I.L. 41-076.

SETTINGS

There are two independent grelay, adjustments.
These are the high and low voltage contact settings
as described under “Charactéfistics”. These set-
tings determine the balanced three|phase line-to-line
voltage at which the relayyconta@ts trip. The relay
timing is not an indépendent“adjustment, since it is
fixed by the contaet,settings’chosen. Typical time
curves for various conta€ét settings are given in
Figs. 6 and 7.

For motor protection set the low-voltage contact
at the minim@m permissible operating voltage. (This
contact may, also close when the motor is operated
single-phased, ‘provided the open phase voltage is
not hel@ toowelose to normal by the motor. A motor
operatingnear full load or a motor connected in par-
allel with“substantial static load will not be able to
maintain’near normal open-phase voltage.) Where the

4

high voltage contact supervises supply breakep
closing, it must be set lower than normal voltage.
For example, set the high-voltage contact at 90%gand
the low-voltage contact at 80% of rated voltage. . The
high and low voltage contacts must be sufficienthy
separated to allow for a minimum contact gap of about
0.020 inches. This corresponds to a voltage setting
separation of about 7%.

Indicating Contactor Switch (ICS)), (When Supplied)

No setting is required on the,ICSyunit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw. @When the relay energizes
a 125 volt or 250 volt die. type WL relay switch, or
equivalent, use the 0.2 ampere tap. For 48 volt d.c.
applications set™ICS “in 2 ampere tap and use
S#304C209G01 type/WL"relay or equivalent.

Indicating Voltage Switch (IVS) (When Supplied)

Nofsetting is required on the IVS unit except for
the seéleetion,of the required voltage tap on the tapped
resistor.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct oper-
ation Jof 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 Check

The following check is recommended to insure
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjust the voltage
until the moving contact just makes. Set the left-
hand contact back out of the way and bring the
right-hand contact up until the contacts just
make. The pointer should be within +1/32" of
where the left-hand pointer was.

2. Minimum Trip Voltages — Check the scale mark-
ings by setting either of the two contacts at a
value marked on the scale, then alternately apply
this voltage plus 3% and minus 3%. Ceontacts
should make and break.

Check all of the scale markings in a similar
manner.

3. Time Curve — The- time curve can be checked by
the use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
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Fig. 6. Typical Overvoltage Time Curves for thefType CP
Relay.

d-c current through the trip circuit to closeythe“Gen-
tacts of the ICS. This value of current shiould net be
greater than the particular ICS setting beingrused.
The indicator target should drop freelyw

The contact gap should be appreximately .047”
between the bridging moving geontact and the ad-
justable stationary contacts., “The hridging moving
contact should touch both, stationary contacts
simultaneously.

C. Indicating Voltage Switch (IVS)

Close the mainf relays contacts and apply rated
d-c voltage across, terminals 1 and 10. The contacts
of the IVS unit should close and the indicator target
should drop freely.

Routine Maintenancle

All relays should be inspected periodically and
the time of operation should be checked atleast once
every year of’at such other time ihtervals as may be
dictated by experience to be suitable to the particular
applieation.

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

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

danger of embedding small particles in the face of
the soft silver contact and thus impairing the contact.

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 pro-
cedure should not be used until it is apparent that
the relay is not in proper working order (See
‘“Acceptance Check’’).

A. CP Unit
1. Contacts — Apply sufficient voltage to the relay,

to make the disc float in the center of its travel.
Move either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just
make with the moving contacts when the pointers
meet on the scale. Approximatelv the same
follow should be in each of the adjustable station-
ary contacts.

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

5
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© Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example}
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relays
Wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by, setting
the adjustable contact on these markings and
applying the corresponding voltagé:\, The“moving
contact should make and break,within plus or
minus 3% of the value markedom theyseale.

3. Time Curve Calibration — Install/the permanent
magnet and connect thegrfelay as per the circuit
of Fig. 8.

Set the highgvoltage “éentact on 100 volts and
the low voltagé.contact en 70 volts. (For the 240
volt relay, multiply,these values by two. Similarly
for the 480 volt relay, multiply these values by
four.) For the 208 volt relay set the high voltage
contact on 170 velts and the low voltage contact
on 120 velts. Apply rated voltage to the relay to
allowgthe “high voltage contact to make. Suddenly
drop the, voltage to zero and adjust the permanent

magnet'gap until therelay operates in 3.7 +.15 sec.

Check the closing time of the high voltage

contact by use of Fig. 9. With the voltage origi-
nally zero, suddenly apply rated voltage to the

¢ FigA9. Diagrain of Test Connection for checking the
Qyervoltage Time Curves of the Type CP Relay.

relay. The high voltage contact should close in
3.9 seconds : 0.2 sec.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts 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 the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS
The type CP relay when energized at rated vol-
tage balanced 3 phase has the following VA burden
for each phase.
Lagging Power
Wotts  Vars VA

Factor Angle

Phase A .25  2.82 2.83 85
Phase B 37 192 1.96 79
Phase C 1.11  2.50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.
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Fig. 10. Relay-Type CP Reserve Phase - 3 Phase, 3 or 4
Wire, S.P.D.T. - with A.C. independentfvoltage
switch in Type FT 11 Case.

Fig. 11. Relay-Type CP Reverse Phase, 3 Phase, 3 or 4
Wire-S.P.D.T. Contacts with indicating A.C.
contactor switch in low voltage circuit-in Type
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Fig. 12. Relay - Type CP Reverse Phase - 3 Phase 3or4,
S.P.D.T. - with A.C.S. in low voltage circuit and
with A.C. independent voltage switch in Type
FT.11 Case.

Fig. 13. External Schematic Diagram of the Type CP
Relay in the Type FT11 Case.
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INSTALLATION

Westinghouse 1.L. 41-222.2B
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if ofte phase
wire is open.

This relay may also be applied to close,its‘eon-
tacts on either three phase overvoltage, orithree
phase undervoltage conditions on a{system. For
example, one relay is used to initiate source breaker
trip and another relay is usedgto supervise alternate
source breaker closing on autematic™ bus transfer
schemes.

CONSTRUCTION _AND _OPERATION

The type CP relay, consists of a three phase
voltage unit, an indi€ating contactor switch when
supplied, and an indicating voltage switch when sup-
plied. The principal component parts of the relay and
their location are shown in figure 1.

A. VYoltage Unit (CP)

The electromagnet is an “E” type laminated
structure with a coil mounted on each leg. A wye
connection gis formed by connecting one lead of
each) coil together. The other lead of the coils are
connected to separate phases of a three phase
system.

When the coils are energized with a three phase
voltage, a flux is induced in each leg of the
electromagnet. These fluxes are out-of-phase

SUPERSEDESI.L. 41-222.2A

*Denotes change from superseded issue.

with respect to eachgother, since they are induced
by out-of-phase voltagesy, The path of the three
fluxes is across @an air gap in which a disc is lo-
cated. The out-of-phase fluxes cause a torque to be
produced on theWdisc’ which moves to a position in
its travel that cerresponds to the three phase voltage
applied to“the electromagnet. The disc will remain
in this positionduntil the applied three phase voltage
isgchanged, 'at which time, the disc will move to a
new, “position that corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
close the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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 fromthe
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.

C. Indicating Voltage Switch (1VS)

The indicating voltage switch has the same con-
struction as the indicating contactor switch.

CHARACTERISTICS

The type CP really has adjustable high and low
voltage contacts which can be set around the peri-

EFFECTIVE JANUARY 1961
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%, Fig. 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case.
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FT11 Case.

phery of a scale. The range of adjustment of the
contacts are as follows:

120 volt relay
240 volt relay
% 480 volt relay

70 to 120 wvolts
140 to 240 volts
240 to 480 Vvelts

If either of the adjustable contactg arepset for a
value of voltage within these ranges, the relay will
just close its contacts when the balanced three
phase line to line voltages @qual\this/value. For
such a condition, the relay is) operating at its min-
imum trip point, and the operating times on repeated
operations are not repetitive,within close tolerances.
However, voltages greatervthangthe overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operatiens“awhich are consistent for
repeated trials.

The relay has“inverse timing; that is, the greater
the incredse it voltage the faster the relay con-
tacts willWelose. £ Typical time curves for various
contact settings.are shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating \contactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
has two taps that provide a pickup setting of 0.2
or 2 amperes. To change taps requires connecting

Fig.'4. Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

the lead located in front of the tap block to the
desired setting by means of a screw connection.
Trip Circuit Constant

Indicating contactor switch (ICS) (When Supplied).

0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

% Indicating Voltage Switch (IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The 'IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

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 pro-
jection 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 terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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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SETTINGS

There are two independent relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics”. These set-
tings determine the balanced three phase line-to-line
voltage at which the relay contacts trip. The relay
timing is not an independent adjustment, since it is
fixed by the contact settings chosen. Typical time
curves for various contact settings are given dn
Figs. 6 and 7.

Indicating Contactor Switch (ICS) (When(Supplied)

No setting is required on the ICSyunit eéxcept the
selection of the 0.2 or 2.0 ampere tap Setting. This
selection is made by connecting the lead located in
front of the tap block to the desiredisetting by means
of the connecting screw. Whenshe relay energizes
a 125 volt or 250 volt dies type WL relay switch, or
equivalent, use the 0.2 ampere tap. For 48 volt d.c.
applications set ICS 4dn 2 ampere tap and use
S#304C209G01 type Whifrelay'or equivalent.

Indicating Voltage Switch (IVS) (When Supplied)

* No setting is required on the IVS unit except for
the selection Of the required voltage tap on the tapped
resistor.

ADJUSTMENT AND MAINTENANCE

The), proper adjustments to insure correct oper-

ation 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 Check

The following check is recommended to insure
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjist the voltage
until the moving contact just makes. Set the left-
hand contact back outyof theyway and bring the
right-hand contact qup “until the contacts just
make. The pointer sheuld be within +1/32" of
where the left-hand peinter was.

2. Minimum Trip/Voltages — Check the scale mark-
ings by ‘setting| either of the two contacts at a
value marked on,the scale, then alternately apply
this “yoltage “plus 3% and minus 3%. Contacts
should make and break.

Check “%ald of the scale markings in a similar
manner.

3{ Time Curve — The- time curve can be checked by
the/ use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (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.

The contact gap should be approximately .047”
between the bridging moving contact and the ad-
justable stationary contacts. The bridging moving
contact should touch both stationary contacts
simultaneously.

* C. Indicating Voltage Switch (IVS)

Close the main relay contacts and apply rated
d-c voltage across terminals 1 and 10. The contacts
of the IVS unit should close and the indicator target
should drop freely.

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
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contact burnisher S#182A836H01 is/recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended,jbecause of the
danger of embedding small, particles in the face of
the soft silver contact and thushimpairing the contact.

Calibration

Use the followingmprocedure for calibrating the
relay if the relay has beén taken apart for repairs,
or the adjustments, havegbeen distrubed. This pro-
cedure should not bejused until it is apparent that
the relay is notdn preper working order (See *Accept-
ance Check”).

A. CP Unit

1. Contacts & Apply sufficient voltage to the relay,
toymake the disc float in the center of its travel.
Move, either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-
ary contacts.

2. Minimum Trip Voltage — The adjustment of the

spring tension in setting the minimum trip voltage
is most conveniently made with the damping
magnet removed.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relay.
Wwind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings and
applying the corresponding voltage. The moving
contact should make and break within plus or
minus 3% of the value marked on the scale.
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Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

3. Time Curve Calibration — Install the permarneént
magnet and connect the relay as per the circuit
of Fig. 8.

Set the high voltage contact on 100 vélts and
the low voltage contact on 70 volts, (Eor the
240 volt relay, multiply these valueshby two.
Similarly for the 480 volt relay, multiply ‘these
values by four.) Apply rated voltage to‘the relay
to allow the high voltage contact to“make. Sud-
denly drop the voltage to zero and adjust the
permanent magnet gap until, the relay oper-
ates in 3.7 + .15 secy

Check the clesing time of the high voltage
contact by use of Fig. 9. With the voltage origi-
nally zero, suddenly apply rated voltage to the
relay. The high voltage contact should close in
3.9 seconds * 0.2 sec.

B. Indicating”Contactor Switch (ICS)

Closeitheymain relay contacts and pass suf-
ficient d-c “eurrent through the trip circuit to close
the contacts of the ICS. This value of current should
not bewgreater than the particular ICS setting being
usied. “The indicator target should drop freely.

Fig. 9.3Diagram of Test Connection for checking the

Overvoltage Time Curves of the Type CP Relay.

RENEWAL PARTS

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

doing repair work.

give the complete nameplate data.

When ordering parts, always

ENERGY REQUIREMENTS

* The type CP relay when energized at rated vol-
tage balanced 3 phase has the following VA burden

for each phase.

Watts
Phase A .25
Phase B .37
Phase C 1.11

Vars

2.82
1.92
2.50

VA

2.83
1.96
2.713

Lagging Power

Factor Angle

85
79
66

The continuous voltage rating of the relays is
110% of rated voltage.

Vo
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INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and @lose proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavilyloaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to close its,éon-
tacts on either three phase overvoltage “or, three
phase undervoltage conditions on a systém. “For
example, one relay is used to initiate sourceé breaker
trip and another relay is used to supervisetalternate
source breaker closing on automatic bus transfer
schemes. ‘

CONSTRUCTION AND “OPERATION

The type CP relay consists of‘@'three phase volt-
age unit and an indicating contactor switch when
supplied. The principalmeompénent parts of the re-
lay and their location' aré shown in figures 1 and 2.

A. Voltage Unit{(CP)

The eléctromagnetr is an *“E” type laminated
structure with ‘ajcoil’ mounted on each leg. A wye
connection is formed by connecting one lead of
each coil together. The other lead of the coils are
connected to‘’separate phases of a three phase
systemn.

When “the coils are energized with a three phase
voltage, a flux is induced in each leg of the
electromagnet. These fluxes are out-of-phase

SUPERSEDES 1I.L. 41-222.2

*Denotes change from superseded issue.

with respect to each other since they are induced
by out-of-phase voltages. ““The path of the three
fluxes is across an air gappin which a disc is lo-
cated. The out-of-phase/fluxes cause a torque to be
produced on the disc“which moves to a position in
its travel that corrésponds to the three phase voltage
applied to thegelectromagnet. The disc will remain
in this position, until"the applied three phase voltage
is changedat which time, the disc will move to a
new position that corresponds to the new voltage.

The ‘out-of-phase fluxes are such that a positive
seéquence, voltage tends to close the high voltage
contact while a negative sequence voltage tends to
close “the low voltage contact. A reversed phase
(whieéh means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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 fromthe
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.

CHARACTERISTICS

The type CP really has adjustable high and low
voltage contacts which can be set around the peri-

EFFECTIVE MARCH 1959
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FT11 Case.

phery of a scale. The range of adjustment of the
contacts are as follows:

70 to 120 volts
140 to 240 volts

120 volt relay
240 volt relay

If either of the adjustable contacts are setyfor a
value of voltage within these ranges, the relay will
just close its contacts when the balanced three
phase line to line voltages equal this value. For
such a cordition, the relay is “Operating.at its min-
imum trip point, and the operating times on repeated
operations are not repetitive within close tolerances.
However, voltages greater tham thebovervoltage set-
ting or less than the undervoltagé setting, result in
relay timing operations \\which are consistent for
repeated trials.

The relay hasiinverse timing; tHat is, the greater
the increasedin voltage the faster the relay con-
tacts will glosef’ Typical time curves for various
contact settings areshown in figures 6 and 7.

Trip Circuit

The main“contacts will safely close 30 amperes
at 250pvolts d-c and the seal-in contacts of the indi-
catingycontactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
has two taps that provide a pickup setting of 0.2

Fig. 4.) Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FTI11 Case.

ory2 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 Constant

Indicating contactor switch (ICS) (When Supplied).

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the :four mounting
holes on the flange for semi-flush mounting or by
means of the rear mounting stud or studs for pro-
jection 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 terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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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Fig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FT11 Case.

SETTINGS

There are two independent relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics”. These Set:
tings determine the balanced three phase line-to-line
voltage at which the relay contacts trip. "The relay
timing is not an independent adjustment, since it is
fixed by the contact settings chosen. Typical time
curves for various contact settings are given in
Figs. 6 and 7.

Indicating Contactor Switch (ICS) p(When, Supplied)

No setting is required on the ICS%unit except the
selection of the 0.2 or 2.0 ampere tap, setting. This
selection is made by connectingjthe dead located in
front of the tap block to theddesired setting by means
of the connecting screw. When the relay energizes
a 125 volt or 250 volt d.eytype WL relay switch, o
equivalent, use the 0.24ampere tap. For 48 volt d.c.
applications set WICS in{ 2 ampere tap and use
S#304C209G01 type WIhrelay or equivalent.

ADJUSTMENT AND MAINTENANCE

The @roper adjustments to insure correct oper-
ation of this relay have been made at the factory.
Upon“receipt of the relay, no adjustments, other
thafmn, those covered under “Settings”, should be
required.

Acceptance Check

The following check is recommended to dnSure
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjust. the voltage
until the moving contact justymakes. /Set the left-
hand contact back out of the “way and bring the
right-hand contact up until jthe” contacts just
make. The pointer should{be within +1/32” of
where the left-hand pointer, was.

2. Minimum Trip Voltages, — /Check the scale mark-
ings by setting gither of the two contacts at a
value marked on‘the scale, then alternately apply
this voltage#plus 3% and minus 3%. Contacts
should jnake)and break.

Check all'\ef “the scale markings in a similar
manner.

3. Time CGurve — The time curve can be checked by
the “use, of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (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.

The contact gap should be approximately .047"
between the bridging moving contact and the ad-
justable 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 impairing the contact.
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Fig. 6. Typical Overvoltage Time Curves for the Type CP
Relay.
Calibration

Use the following procedure for calibrating the
relay if the relay has been, taken apart for repairs,
or the adjustments have been distrubed. This pro-
cedure should not be uséd” until”it is apparent that
the relay is not in proper,working order (See “Accept-
ance Check”).

AWCP Unit

1. Contacts —#Apply sufficient voltage to the relay,
to make the dise float in the center of its travel.
Move either@of the adjustable contacts until it
just makes with the moving contact. If the two
contactsgpointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just
make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-

ary coptacts.

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

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

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relay.
wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings and
applying the corresponding volotage. The moving
contact should make and break within plus or
minus 3% of the value marked on the scale.

3. Time Curve Calibration — Install the permanent

magnet and connect the relay as per the circuit
of Fig. 8.
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INSTALLATION

Westinghouse 1.L. 41-222.28B
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to closeyits con-
tacts on either three phase overvoltagenor three
phase undervoltage conditions on a ‘syStem. For
example, one relay is used to initiate sourée breaker
trip and another relay is used4to supervise alternate
source breaker closing on automatic™ bus transfer
schemes.

CONSTRUCTION _AND, L OPERATION

The type CP relay\consists of a three phase
voltage unit, an indicating contactor switch when
supplied, and an, indicating voltage switch when sup-
plied. The principal, component parts of the relay and
their location aregyshown in figure 1.

A. Voltage Unit (CP)

The electromagnet is an “E” type laminated
structure with a coil mounted on each leg. A wye
connection 4s formed by connecting one lead of
eachicoil together. The other lead of the coils are
connected to separate phases of a three phase
system.

When the coils are energized with a three phase
voltage, a flux is induced in each leg of the
electromagnet. These fluxes are out-of-phase

SUPERSEDESI.L. 41-222.2A

*Denotes change from superseded issue.

with respect to eachgetherysince they are induced
by out-of-phase voltagées.y,, The path of the three
fluxes is across an air gap in which a disc is lo-
cated. The out-of-phase fluxes cause a torque to be
produced on the“disc/ which moves to a position in
its travel thdt cerresponds to the three phase voltage
applied to the electromagnet. The disc will remain
in this position“until the applied three phase voltage
is 4changed, at which time, the disc will move to a
new) position that corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
clese the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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 fromthe
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.

C. Indicating Voltage Switch (1VS)

The indicating voltage switch has the same con-
struction as the indicating contactor switch.

CHARACTERISTICS

The type CP really has adjustable high and low
voltage contacts which can be set around the peri-

EFFECTIVE JANUARY 1961
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INTERNAL SCHEMATIC
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FT11 Case.

phery of a scale. The range of adjustment of the
contacts are as follows:

120 volt relay
240 volt relay
% 480 volt relay

70 to 120 yolts
140 to 240 volts
240 to 480 velts

If either of the adjustable contactsiareyset for a
value of voltage within these ranges, ‘the relay will
just close its contacts when the balanced three
phase line to line voltages €équal)this/value. For
such a corndition, the relay isgoperating at its min-
imum trip point, and the operafing times on repeated
operations are not repetitive,within close tolerances.
However, voltages greatersthamythe overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operatiens““which are consistent for
repeated trials.

The relag’has inyverse timing; that is, the greater
the incredse i voltage the faster the relay con-
tacts will“elose. £ Typical time curves for various
contact settings,dare shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch (when supplied) will safely
carrythis current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
has two taps that provide a pickup setting of 0.2
or 2 amperes. To change taps requires connecting

Fig.'4, Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FTI11 Case.

the lead located in front of the tap block to the
desired setting by means of a screw connection.
Trip Circuit Constant

Indicating contactor switch (ICS) (When Supplied).
0.2 ampere tap
2.0 ampere tap

6.5 ohms d-c resistance
0.15 ohms d-c resistance

% Indicating Voltage Switch (IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The 'IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

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 pro-
jection 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 terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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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Fig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FTI11 Case,

SETTINGS

There are two independent relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics”. These set~
tings determine the balanced three phase line-to-line
voltage at which the relay contacts trip. The relay
timing is not an independent adjustment, since/it is
fixed by the contact settings chosen. Typical time
curves for various contact settings are [givendin
Figs. 6 and 7.

Indicating Contactor Switch (ICS) (When Supplied)

No setting is required on the ICS unit“except the
selection of the 0.2 or 2.0 amperegtap setfing. This
selection is made by connecting (the lead located in
front of the tap block to the desitedisetting by means
of the connecting screw. Whenfthe relay energizes
a 125 volt or 250 volt d.ex type WL relay switch, or
equivalent, use the 042 ampere tap. For 48 volt d.c.
applications set ACS £in 2 ampere tap and use
S#304C209G01 type WL relay or equivalent.

Indicating Voltage Switeh (IVS) (When Supplied)

* No setting is reqaired on the IVS unit except for
the selection of the required voltage tap on the tapped
resistor.

ADJUSTMENT AND MAINTENANCE

The, proper adjustments to insure correct oper-

ation 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 Check

The following check is recommended to insure
that the relay is in proper working ordér:

A. CP Unit

1. Contacts — Set the left-hand jadjustable contact
in the center of the scale ‘and adjust the voltage
until the moving contact just makes. Set the left-
hand contact back outyof the» way and bring the
right-hand contactgmup “until the contacts just
make. The pointer sheuld be within +1/32” of
where the left-hand peinter was.

2. Minimum Trip Voltages — Check the scale mark-
ings by ‘setting \either of the two contacts at a
value marked on,the scale, then alternately apply
this “woltage\plus 3% and minus 3%. Contacts
should make and break.

Check™%all of the scale markings in a similar
manner.

3. Time, Curve — The. time curve can be checked by
the use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (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.

The contact gap should be approximately .047”
between the bridging moving contact and the ad-
justable stationary contacts. The bridging moving
contact should touch both stationary contacts
simultaneously.

* C. Indicating Voltage Switch (IVS)

Close the main relay contacts and apply rated
d-c voltage across terminals 1 and 10. The contacts
of the IVS unit should close and the indicator target
should drop freely.

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
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Fig. 6. Typical Overvoltage Time Curves for theyType CP
Relay.

contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasivie material for clean-
ing contacts is not recommefidedj, because of the
danger of embedding small jpparticles in the face of
the soft silver contact and thus, impairing the contact.

Calibration

Use the followingmprocedure for calibrating the
relay if the relay hasfbeen taken apart for repairs,
or the adjustments havefbeen distrubed. This pro-
cedure shouldd not be, used until it is apparent that
the relay iS not’in proper working order (See *Accept-
ance Check ™).

A. CP Unit

1. Contacts®— Apply sufficient voltage to the relay,
to, make the disc float in the center of its travel.
Move either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-
ary contacts.

2. Minimum Trip Voltage — The adjustment of the

spring tension in setting the minimum trip voltage
is most conveniently made with the damping
magnet removed.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relay.
wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings and
applying the corresponding voltage. The moving
contact should make and break within plus or
minus 3% of the value marked on the scale.
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Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

3. Time Curve Calibration — Install the permanént

magnet and connect the relay as per the circuit
of Fig. 8.

Set the high voltage contact on 100 velts and
the low voltage contact on 70 volts. (For the
240 volt relay, multiply these valuesWby two.
Similarly for the 480 volt relay, multiply these
values by four.) Apply rated voltage to the relay
to allow the high voltage contdct to “make. Sud-
denly drop the voltage to zero and adjust the
permanent magnet gap umtily the relay oper-
ates in 3.7 + .15 sec,

Check the closing time of the high voltage
contact by use of Figi'9. With the voltage origi-
nally zero, suddenly apply rated voltage to the
relay. The high voltage contact should close in
3.9 seconds + 0.2 sec.

B. Indicating®Contactor Switch (ICS)

Close ¢the “main relay contacts and pass suf-
ficient d-c ‘eurrent through the trip circuit to close
the contactsof the ICS. This value of current should
not béwgreater than the particular ICS setting being
used. ‘The indicator target should drop freely.

Fig. 9.9Diagram of Test Connection for checking the
Overvoltage Time Curves of the Type CP Relay.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS

The type CP relay when energized at rated vol-
tage balanced 3 phase has the following VA burden
for each phase.

Lagging Power
Watts Vars VA

Factor Angle

Phase A .25 2.82 2.83 85
Phase B 37 192  1.96 79
Phase C 1.11 2,50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.
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INSTALLATION

Westinghouse 1. L. 41-222.28
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped(and
prevent it from being started again if gne ‘phase
wire is open.

This relay may also be applied to close itsycon-
tacts on either three phase overvoltage on three
phase undervoltage conditions on a system. For
example, one relay is used to initiaté source breaker
trip and another relay is used to \Supervise alternate
source breaker closing on attemati€ bus transfer
schemes.

CONSTRUCTION ‘AND_"OPERATION

The type CP relay consists of a three phase
voltage unit, an indicating contactor switch when
supplied, and an indicating voltage switch when sup-
plied. The principal“ecemponent parts of the relay and
their location are shewn in figure 1.

A. VoltagepUnit (CP)

The electromagnet is an “E” type laminated
structure with a coil mounted on each leg. A wye
connectiong, is formed by connecting one lead of
ea¢h coil together. The other lead of the coils are
connected to separate phases of a three phase
system.

When the coils are energized with a three phase
voltage, a flux is induced in each leg of the
electromagnet. These fluxes are out-of-phase

SUPERSEDESI.L. 41-222.2A

*Denotes change from superseded issue.

with respect to each_other since they are induced
by out-of-phase voltages. The path of the three
fluxes is across,an air/gap in which a disc is lo-
cated. The out-of-phase fluxes cause a torque to be
produced on the,dis¢ which moves to a position in
its travel thatieorresponds to the three phase voltage
applied totthe eléctromagnet. The disc will remain
in thisgpesition until the applied three phase voltage
is changed, 'at which time, the disc will move to a
newyposition that corresponds to the new voltage.

The “out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
¢lose the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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 fromthe
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.

C. Indicating Voltage Switch (I1VS)

The indicating voltage switch has the same con-
struction as the indicating contactor switch.

CHARACTERISTICS

The type CP really has adjustable high and low
voltage contacts which can be set around the peri-
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%> Fig, 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case.
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Fig. 3. Internal Schematic of the Type CP Relay in ihe

Type FT11 Case.

phery of a scale. The range of adjustment of the
contacts are as follows:

70 to 120{volts
140 to 240 volts
240 to 480 velts

If either of the adjustable contacts arepset for a
value of voltage within these ranges, the selay will
just close its contacts when the balanced three
phase line to line voltages“egualythis value. For
such a condition, the relay i operating at its min-
imum trip point, and thepoperating times on repeated
operations are not repetitiveywithin close tolerances.
However, voltages greater than the overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operations “which are consistent for
repeated trials.

120 volt relay
240 volt relay
% 480 volt relay

The relay has“inverse timing; that is, the greater
the incréasefin voltage the faster the relay con-
tacts will¢losed Typical time curves for various
contact settings are shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating’ contactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
has two taps that provide a pickup setting of 0.2
or 2 amperes. To change taps requires connecting

Fig.\4. Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

the lead located in front of the tap block to the
desired setting by means of a screw connection.
Trip Circuit Constant

Indicating contactor switch (ICS) (When Supplied).

0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

% Indicating Voltage Switch (IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The 'IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

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 pro-
jection 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 terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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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Fig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FT11 Case.

SETTINGS

There are two independent relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics”. These sgt-
tings determine the balanced three phase line-to-line
voltage at which the relay contacts trip. The relay:
timing is not an independent adjustment, since it i§
fixed by the contact settings chosen. Typicalstime
curves for various contact settings are given in
Figs. 6 and 7.

Indicating Contactor Switch (ICS) (WheniSupplied)

No setting is required on the ICS“unit except the
selection of the 0.2 or 2.0 amperegtap setting. This
selection is made by connecting the lead located in
front of the tap block to the desiréd setting by means
of the connecting screw.,, Whenfthe relay energizes
a 125 volt or 250 volt d.c.“type™WL relay switch, or
equivalent, use the 042 ampere‘tap. For 48 volt d.c.
applications set ICS 4in 20ampere tap and use
S#304C209G01 type WL relay or equivalent.

Indicating Voltage Switch (IVS) (When Supplied)

No setting, is required on the IVS unit except for
the selection of‘the required voltage tap on the tapped
resistor.

ADJUSTMENT AND MAINTENANCE

The, proper adjustments to insure correct oper-

ation 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 Check

The following check is recommended to insure
that the relay is in proper working ordér:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjust the voltage
until the moving contact justymakes. Set the left-
hand contact back out“of the way and bring the
right-hand contactfupypuntil the contacts just
make. The pointer, should be within +1/32” of
where the left-hand,pointer was.

2. Minimum Brip Woltages — Check the scale mark-
ings by setting ‘either of the two contacts at a
valuesmarkedyon‘the scale, then alternately apply
this voltage®™plus 3% and minus 3%. Contacts
should, make, and break.

Check all of the scale markings in a similar
manner.

3. Time"Curve — The- time curve can be checked by
the use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (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.

The contact gap should be approximately .047"
between the bridging moving contact and the ad-
justable stationary contacts. The bridging moving

contact should touch both stationary contacts
simultaneously.
* C. Indicating Voltage Switch (IVS)

Close the main relay contacts and apply rated
d-c voltage across terminals 1 and 10. The contacts
of the IVS unit should close and the indicator target
should drop freely.

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
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contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive,material for clean-
ing contacts is not recommended,9because of the
danger of embedding smallf{particles in the face of
the soft silver contact and_thustimpairing the contact.

Calibration

Use the followifig procedure for calibrating the
relay if the relay has been taken apart for repairs,
or the adjustments,have been distrubed. This pro-
cedure shotild not bebYused until it is apparent that
the relay isynoet in proper working order (See “Accept-
ance Check”).

A. CP Unit

1. Contacts — Apply sufficient voltage to the relay,
tohmake the disc float in the center of its travel.
Move either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-
ary contacts.

2. Minimum Trip Voltage — The adjustment of the

spring tension in setting the minimum tripvoltage
is most conveniently made with the damping
magnet removed.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relay.
Wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings and
applying the corresponding voltage. The moving
contact should make and break within plus or
minus 3% of the value marked on the scale.



TYPE CP RELAY

(FRONT ¥ IEW)

L 10 rimea TR 3703 wWmen
} ,;: P RELAY 836K
" CONTACT OPENS

} TO TIMER [ TIMER STAATS WMEN

I: START | SWITCN *S® CLOSES

HOOH(A ®1
© i E:] Lt% |
a Cia

@

T 1@

MG AUX. RELAY

115 yoLT
oLy

3 PHASE 1
60 CYCLE 2

1844199

CP_RELAY
(FRONT ¥IEwW)

F— TIMER STOPS
TO TIMER /wHEN) Aux.
STOP™ Reday conTacT
: QPENS

TO TIMER [TIMER STARTS
START, INEI SWITCH
" CLOSES

120 ¥.

3 VAR ABLE

AUTO=-TRANSFORMER S

SWiTCH

HY

3 PHASE 1

60 CYCLE Joy J Il
20 vouT) .

SUPPLY

184A195

Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

3. Time Curve Calibration — Install the permanent
magnet and connect the relay as per the circuit
of Fig. 8.

Set the high voltage contact on 100 volts and
the low voltage contact on 70 volts.,(Feor_the
240 volt relay, multiply these values by two.
Similarly for the 480 volt relayy multiply these
values by four.) Apply rated voltageyto the relay
to allow the high voltage contact te make. Sud-
denly drop the voltage to zere, and adjust the
permanent magnet gap until” the relay oper-
ates in 3.7 + .15 sec:

Check the cleosing time, of the high voltage
contact by use of Fig. 9. 42With the voltage origi-
nally zero, suddenly apply rated voltage to the
relay. The high voltage contact should close in
3.9 seconds + 0.2 sec.

B. Indicating Contactor Switch (ICS)

Close “theymain relay contacts and pass suf-
ficient ,d=e,current through the trip circuit to close
the contacts of the ICS. This value of current should
not be ‘greater than the particular ICS setting being
usedwy,The indicator target should drop freely.

*

Figy 9. “Diagram of Test Connection for checking the
Overvoltage Time Curves of the Type CP Relay.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS

The type CP relay when energized at rated vol-
tage balanced 3 phase has the following VA burden
for each phase.

Lagging Power

Watts Vars VA Factor Angle

Phase A .25 2.82 2.83 85
Phase B 37 1.92 1.96 79
Phase C 1.11 2,50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.

s,
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INSTALLATION

LL. 41-2222

OPERATION o MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they are clean and elose proper-
ly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to close its cons
tacts on either three phase overvoltageser, three
phase undervoltage conditions on a system. | “For
example, one relay is used to initiate s6élrcejbreaker
trip and another relay is usad tossupervise jalternate
source breaker closing on automatic “bus transfer
schemes.

CONSTRUCTION ANDNOPERATION

The type CP relay consists of ja three phase volt-
age unit and an indicatimg ‘eéntactor switch when
supplied. The principal 4component parts of the re-
lay and their location, aremshown in figures 1 and 2.

A. Voltage Unit (CR)

The electromagnet is an “E” type laminated
structure with a coil mounted on eacn leg. A wye
connection is formed by connecting one lead of
each coil together. The other lead of the coils are
connected to separate phases of a three phase
system.

When' the coils are energized with a three phase
voltage, a flux is induced in each leg of the
electromagnet. These fluxes are out-of-phase

NEW INFORMATION

with respect to each other Since they are induced
by out-of-phase voltages./ ‘The path of the three
fluxes is across an air gap/in which a disc is lo-
cated. The out-of-phaseyfluxes cause a torque to be
produced on the dise which moves to a position in
its travel that corresponds to the three phase voltage
applied to the“electromagnet. The disc will remain
in this positién until the applied three phase voltage
is changed, at which time, the disc will move to a
new pesitionythat corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact“while a negative sequence voltage tends to
close®“the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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 fromthe
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 armatire and thus controls
the pickup value of the switch.

CHARACTERISTICS

The type CP really has adjustable high and low
voltage coniacts which can be set around the peri-
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FT11 Case.

phery of a scale. The range of adjustment of the
contacts are as follows:

120 volt relay
240 volt relay

70 to 120 volts
140 to 240 volts

If either of the adjustable contacts are setyfor a
value of voltage within these ranges, thé relay will
just close its contacts when the balang¢ed/three
phase line to line voltages equal this value. For
such a condition, the relay is @perating at its min-
imum trip point, and the operating times on repeated
operations are not repetitive,within close tolerances.
However, voltages greater than,theWevervoltage set-
ting or less than the undervoltagersetting, result in
relay timing operations ‘which]) are consistent for
repeated trials.

The relay has‘inverse timing; tHat is, the greater
the increase dn voltage the faster the relay con-
tacts will close./ Typical time curves for various
contact settingsfare shown in figures 6 and 7.

Trip Circuit

The main €ontacts will safely close 30 amperes
at 250%volts d-c and the seal-in contacts of the indi-
catinggcontactor switch (when supplied) wiil safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
has twc taps that provide a pickup setting of 0.2

Fig. 4.\\Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

ory2 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 Constant

Indicating contactor switch (ICS) (When Supplied).

6.5 ohms d-c resistance
0.15 ohms d-c resistance

0.2 ampere tap
2.0 ampere tap

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the .-four mounting
holes on the flange for semi-flush mounting or by
means of the rear mounting stud or studs for pro-
jection 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 terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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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¥ig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FT11 Case,

SETTINGS

There are two independent relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics”. These sét-
tings determine the balanced three phase line-to-line
voltage at which the relay contacts trip. “The relay
timing is not an independent adjustment, sincefityis
fixed by the contact settings chosen. Typical time
curves for various contact settings areggiven,in
Figs. 6 and 7.

Indicating Contactor Switch (ICS) (When Supplied)

No setting is required on the ICS unityexcept the
selection of the 0.2 or 2.0 amperenstapisétting. This
selection is made by connecting the lead located in
front of the tap block to the desired,setting by means
of the connecting screw. (Whendhe relay energizes
a 125 volt or 250 volt ‘dic. t¥pesWL relay switch, or
equivalent, use the/0.2 ampere tap. For 48 volt d.c.
applications set{ IC3 in, 2 ampere tap and use
S#304C209G01 type WL relay or equivalent.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct cper-
ation 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 Check

The following check is recommended to insuge
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable egontact

in the center of the scale and adjust the voltage
until the moving contact just makesfiSet the left-
hand contact back out of theyway,and bring the
right-hand contact up until the contacts just
make. The pointer should/benwithin +1/32" of
where the left-hand pointer was.

2. Minimum Trip Voltages — @heck the scale mark-
ings by setting either%effthe two contacts at a
value marked on the seale, then alternately apply
this voltage plus®3% and minus 3%. Contacts
should makel andybreak.

Check “all of \the scale markings in a similar
manner.

3. Time,Clirve\— The time curve can be checked by

the?” usepof the circuits of Figs. 8 and 9. The
operating time should equal those of the curves
of, Figs. 6 and 7 plus or minus 5%.

B. Indicating Contactor Switch (ICS)

Close the mainrelay 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.

The contact gap should be approximately .047"
between the bridging moving contact and the ad-
justable 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 atleast once
every year or at such other time intervals as may be
dictated by experience to be suitable to the particular
application. Phantom loads should not be used in
testing induction-type relays because of the result-
ing distorted curren! wave form which produces an
error in timing.

All contacts should be periodically cleaned. A
coritact 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 impairing the contact.
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Fig. 6. Typical Overvoltage Time Curves for thellypelCP

Relay.

Calibration

Use the following procedure“for ‘éalibrating the

i

Fig. 7. Typica’ Undervoltage Time Curves for the Type CP

Relay.

2. Minimum Trip Voltage — The adjustment of the

relay if the relay has been taken apart for repairs,
or the adjustments have been distrubed. This pro-
cedure shouid not be usedguntil 4t is apparent that
the relay is«ot in proper! working order (See “Accept-

ance Check?”).

AL CP Unit

1. Contacts — Apply sufficient voltage to the relay,

to make“the discfiloat in the center of its travel.
Move eitherjof the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts snould just
make) with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable st-ation-
ary coptacts.

spring tension in setting the minimum trip voltage
is most conveniently mace with the damping
magnet removed.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relay.
wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings and
applying the corresponding vol‘tage. The moving
contact should make and break within plus or
minus 3% of the value marked on the scale.

Time Curve Calibration — Install the permanent

magnet and connect the relay as per the circuit
of Fig. 8.
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Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

Set the high voltage contact on 100 volts and
the low voltage contact on 70 volts. (Forgthe
240 volt relay, multiply these values by two.) Ap-
ply rated voltage to the relay to allow the high
voltage contact to make. Suddenly drop the
voltage to zero and adjust the permanent, magnet
gap until the relay operates in 3,7 #4415 see:

Check the closing time of the“high voltage
contact by use of Fig. 9. With the ¢oltage origi-
nally zero, suddenly apply rated voltage to the
relay. The high voltage ¢ontact should close in
3.9 seconds + 0.2 secl

B. IndicatingfContacter, S witch (ICS)

Close the main“télay ontacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts 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

Fig. 9.3Diagram of Test Connection for checking the
Overvoltage Time Curves of the Type CP Relay.

the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS

The type CP relay when energized at 120 volts
balanced 3 phase has the following VA burden for
each phase.

Lagging Power

Watts Vars VA Factor Angle

Phase A 25 2.82  2.83 85
Phase B 37 1.92 1.96 79
Phase C 1.11 2,50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.

B
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Fig. 10, Extefnal Schematic Diagram of the Type CP Relay in the Type FT11 Case.
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INSTALLATION

L. 41-2221

e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP reverse-phase relay operates upon
phase reversal to disconnect motors from the circuit.
However if one phase opens resuiting from a blown
fuse or some similar interruption of service, with
polyphase motors operating on the system, the relay
may not operate unless the motors are so heavily
loaded that normal voltage cannot be maintained en
all phases. Normally, the relay will operatefas soon
as the machines are stopped, thus preventingithem
from being started again if one phase wire iSyopen.

Since the relay is essentially a threé¢ phase con-
tact making voltmeter, it may also_be @pplied to
close one set of contacts on 3 phase aevervoltage
conditions, and the other set of,contacts on three
phase undervoltage conditions.

CONSTRUCTION AND, OPERATION

The type CP relay consists)of an induction disc
type unit, and an indieatingm€ontactor switch when
supplied. In additiongan) external box containing
three resistors,is“supplied. Each of these resistors
is to be connéected inWseries with one phase winding
of the relay;

The operating £lement is an induction disc type
unit operating on three phase voltage. The induction
disc is a thin four-inch diameter conducting disc
mounted on a vertical shaft. The shaft is supported
on_ thejlower end by a steel ball bearing riding be-
tween‘eoncave sapphire jewel surfaces, and on the
upper end by a stainless steel pin.

On the relays, the moving contact is a small
silver rod hemispherically shaped at either end to

NEW INFORMATION

form a double throw arfrangement. It is fastened on
the end of a conducting farm. The other end of this
arm is clamped to anpinsulating tube on the disc
shaft. The electrieal connection is made from the
moving conta¢t thru the arm and a spiral spring.
One end of the spring is fastened to the arm, and
the other go%a, slotted spring adjusted disc which in
turn fastensfto/the moulded insulation block mounted
on the ‘element.

The)front and back stationary contact assemblies
areybothadjustable. Each mounts on a lever which
can be) set anywhere about the periphery of a cali-
brated scale. The moulded brackets, upon which the
stationary contact leaf springs are mounted, are
each secured to their respective lever arms by two
screws. These screws may be loosened and the
moulded contact supports pivoted to the positions
required for correct tracking of both contact assem-
blies on the calibrated scale.

The relay electromagnet consists of a main
potential coil, and two upper pole potential coils.
The main coil is tapped, and the tap point is used
as a neutral (not brought out) for a wye connection of
the relay coils. The three legs of the wye are re-
spectively, the two upper pole coils connected in
series, and each half of the tapped main pole winding.

When energized by three phase voltages, the
fluxes of the main and upper pole circuits react to
produce torque on the induction disc. This torque
is a function of the positive and negative sequence
components of voltage, each set tending to produce
opposite rotation of the induction disc. Thus positive
sequence voltage tends to make the high voltage
contacts close while negative sequence tends to
close the low voltage contacts. A reversed phase
(which means negative sequence phase rotation) will
cause the relay low voltage contacts to trip. In
addition, unbalance in the voltages impressed on the
relay will also cause the low voltage contacts to
close, if due to unbalance sufficient negative se-
quence voltage is present to reduce the relay torque
to the low voltage tripping point.

EFFECTIVE MARCH 1957
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Fig. 1. Internal Schematic of the Type CP Relay in the
Type FT21 Case.

Indicating Contactor Switch Unit (ICS) (When Supplied)

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

The front spring, in addition/to holding the tar-
get, provides restraint for the ‘armature and thus
controls the pickup value of the switch.

CHARACTERISTICS

The type CP reverse /phase relay has adjust-
able high and low voltage contacts which can be set
around the periphery of a scale. For the 115 volt
relay this scale is calibrated from 70 to 120 volts,
and for the 230 volt relay, the scale is calibrated
from 140 to“240\volts.

The), voltage values indicated -on the scale,
repréSent \balanced three phase voltages applied to
theyrelay. The relay contacts will just close when

2

Fig. 2. Internal Sehematic of the Type CP Relay in the
Type FT2] Case with Indicating Contactor Switch
in the Low Voltage Circuit.

the balanced three phase line to line voltages reach
the“valuey indicated by the pointer of either of the
adjustable stationary contacts.

If the contacts are set to close for a particular
line to line value of balanced three phase voltage,
and if that exact voltage is applied, then the relay is
operating at its minimum trip point and the times on
repeated operations are not repetitive within close
tolerances. However, voltages appreciably greater
than the overvoltage setting, or appreciably less than
the undervoltage setting, result in relay timing oper-
ations which are consistent for repeated trials.

The relay has inverse timing; that is, the greater
the increase in voltage the faster the relay contact
will travel. Typical time curves for various contact
settings are shown in Figs. 3 and 4.

Trip Circuit

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

The indicating contactor switch (when supplied)
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.
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Fig. 3. Typical Overvoltage Time Curves fory, the \Type
CP Relay.

Trip Circuit Constant

Indicating contactor Switch (I€S) (Wheén Supplied).

0.2 ampere tap 6.5 , ohms, d-c résistance
2.0 ampere tap 0.15 ohms d=e resistance

INSTALLATION

The relays should/be mounted on switchboard
panels or theiffequivalent in a location free from
dirt, moisturej excessive vibration, and heat. Mount
the relay yertically by means of the four mounting
holes on thefflange for semi-flush mounting or by
means of the rear mounting stud or studs for pro-
jection mounting. Either a mounting stud or the
mounting screws may be utilized for grounding the
relag The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the terminal studs fur-
nished 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

Fig. 4. Typical Undervoltage Time Curves for the Type
CP Relay.

proper nut with a wrench.

Fordetailed FT case informationrefertoI1.1..4}¥076.

SETTINGS

There are two independent relay adjustments.
These are the high voltage and low voltage contact
settings as described under ¢“Characteristics”.
These settings determine the balanced three phase
line-to-line voltage at which the relay contacts trip.
The relay timing is not an independent adjustment,
since it is fixed by the contact settings chosen.
Typical time curves for various contact settings are
given in Figs. 3 and 4.

Indicating Contactor Switch (ICS) (When Supplied)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in

nt of the tap block to the desired setting by
eans of the connecting screw. When the relay

3
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Fig. 5. Diagram of Test Connections for Checking the
Overvoltage Time Curves of the Type CP Relay.

energizes a type WL relay switch, or equivalent, use
the 0.2 ampere tap.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper=
ation of this relay have been made at the factory
and should not be disturbed after receipt by .the
customer. If the adjustments have Been ‘e¢hanged,
the relay taken apart for repairs, or ifdt“is desired
to check the adjustments at reguldar,mainténance
periods, the instructions below should beyfollowed.

All contacts should be cleaned periodically.
A contact burnisher S#182A836H@1 is recommended
for this purpose. The use ©f abrasive material for
cleaning contacts is net recommended because of
the danger of embedding ‘small*particles in the face
of the soft silverdand 4thus “impairing the contact.

The relay has front and'back adjustable station-
ary contacts; to adjustithese properly set the two
levers so they are at approximately the mid-scale
position with both peinters indicating the same volt-
age value ofiithe scale. Then adjust the position of
the front @nd “back contacts so they both just touch
on either_side of the moving contact. This is done by
loosening the two screws at the top of each lever
and{rotating the adjustable contact assembly slightly
until “the desired contact positions are obtained.

4

Fig. 6..'Diagram of Test Connections for Checking the
Undervoltage Time Curves of the Type CP Relay.

The screws should be tightened securely.

To check the relay calibration, and adjustable
three phase voltage source must be used. Various
balanced three phase voltages may be impressed on
the relay, and the position of the adjustable contacts
checked for the various values. This may be best
done by means of an indicating lamp suitably con-
nected in the trip circuit.

If readjustments are necessary, they can be
made by rotating the notched spring adjuster with a
screw driver blade inserted in one of the notches.

The relay time curves may be checked with the
arrangements given in Figs. 5 and 6 the former for
the overvoltage curve, the latter for the undervoltage
curve.

Indicating Contactor Switch (ICS) (When Supplied)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts of the ICS. This value of current should
not be greater than the particular ICS tap setting
being used. The indicator target should drop freely.

REPAIRS AND RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be

e
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Fig. 7. External Schematic Diagram of the Type CP Relay
in the Type FT21 Case. 5 6 i~

furnished to the customers who are equippedsfer do~

13-D-5790

ing repair work. When ordering parts, always! give

the complete nameplate data. Fig. 8. Outline and Drilling Plan of the External Re-

sistor Box.

Lagging
Power Factor
ENERGY REQUIREMENTS Watts  Vars VA ol
Phase A 8.5 .30 8.5 2.0°
Phase B 9.0 1.6 9.1 10.2°
The type CP Relay when energized at 115 volts Phase C 7.6 1.2 7.7 9.0°

balanced 3 phase, and 4#ith the external resistance
box connected, has the following VA burdens for
each phase.

The continuous voltage rating of the relays is
of rated voltage.

110%
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I.L. 41-222.1A
INSTALLATION e OPERATION °* MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP reverse-phase relay operates upon
phase reversal to disconnect motors from the circuit.
However if one phase opens resuiting from a blown
fuse or some similar interruption of service, with
polyphase motors operating on the system, the relay.
may not operate unless the motors are so heavily
loaded that normal voltage cannot be maintaifred, on
all phases. Normally, the relay will operaté as soon
as the machines are stopped, thus preventing them
from being started again if one phase wire‘is open.

Since the relay is essentially a three phase con-
tact making voltmeter, it may also be/applied to
close one set of contacts on 3 phase g overvoltage
conditions, and the other setVof contacts on three
phase undervoltage conditions;

CONSTRUCTION AND, OPERATION

The type CP relay consists of an induction disc
type unit, and an indicatinggContactor switch when
supplied. In addifionfah external box containing
three resistors isysupplied. Each of these resistors
is to be connected imy,series with one phase winding
of the relay.

The operating/element is an induction disc type
unit operating on three phase voltage. The induction
disc is a thin four-inch diameter conducting disc
mounted on @ vertical shaft. The shaft is supported
on the lower end by a steel ball bearing riding be-
tweenyconcave sapphire jewel surfaces, and on the
upper. end by a stainless steel pin.

On the relays, the moving contact is a small
silver rod hemispherically shaped at either end to

* SUPERSEDES I.L. 41-222.1

Denotes change from superseded issue.

form a double throw arrangement. It is fastened on
the end of a conducting arm. The other end of this
arm is clamped to “am_insulating tube on the disc
shaft. The electrical) connection is made from the
moving contaetWthru the arm and a spiral spring.
One end of“the spring is fastened to the arm, and
the othergtopa sletted spring adjusted disc which in
turn, fastens to'the moulded insulation block mounted
on thejelement.

The front and back stationary contact assemblies
are both) adjustable. Each mounts on a lever which
can ‘be set anywhere about the periphery of a cali-
bratéd scale. The moulded brackets, upon which the
stationary contact leaf springs are mounted, are
each secured to their respective lever arms by two
screws. These screws may be loosened and the
moulded contact supports pivoted to the positions
required for correct tracking of both contact assem-
blies on the calibrated scale.

The relay electromagnet consists of a main
potential coil, and two upper pole potential coils.
The main coil is tapped, and the tap point is used
as a neutral (not brought out) for a wye connection of
the relay coils. The three legs of the wye are re-
spectively, the two upper pole coils connected in
series, and each half of the tapped main pole winding.

When energized by three phase voltages, the
fluxes of the main and upper pole circuits react to
produce torque on the induction disc. This torque
is a function of the positive and negative sequence
components of voltage, each set tending to produce
opposite rotation of the induction disc. Thus positive
sequence voltage tends to make the high voltage
contacts close while negative sequence tends to
close the low voltage contacts. A reversed phase
(which means negative sequence phase rotation) will
cause the relay low voltage contacts to trip. In
addition, unbalance in the voltages impressed on the
relay will also cause the low voltage contacts to
close, if due to unbalance sufficient negative se-
quence voltage is present to reduce the relay torque
to the low voltage tripping point.

EFFECTIVE MAY 1958
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Fig. 1. Internal Schematic of the Type CP Relay in the
Type FT21 Case.

Indicating Contactor Switch Unit (ICS) (When Supplied)

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

The front spring, in addition t¢ holding the tar-
get, provides restraint for the armature and thus
controls the pickup value of thefswitch.

CHARACTERISTICS

The type CP reverse phase relay has adjust-
able high and low voltageieontacts which can be set
around the periphery of a scale. For the 115 volt
relay this scale is calibrated from 70 to 120 volts,
and for the 280 volt relay, the scale is calibrated
from 140 to@240“volts.

The ¢, voltage values indicated ‘on the scale,
represent ‘balanced three phase voltages applied to
the_ relay. “The relay contacts will just close when

2

Fig. 2. Internal)Schematic of the Type CP Relay in the
Type FT21 Case with Indicating Contactor Switch
in the Low'Voltage Circuit.

the balancedthree phase line to line voltages reach
thegvaluepindicated by the pointer of either of the
adjustable stationary contacts.

Ifwthe contacts are set to close for a particular
line to line value of balanced three phase voltage,
and if that exact voltage is applied, then the relay is
operating at its minimum trip point and the times on
repeated operations are not repetitive within close
tolerances. However, voltages appreciably greater
than the overvoltage setting, or appreciably less than
the undervoltage setting, result in relay timing oper-
ations which are consistent for repeated trials.

The relay has inverse timing; that is, the greater
the increase in voltage the faster the relay contact
will travel. Typical time curves for various contact
settings are shown in Figs. 3 and 4.

Trip Circuit

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

The inclicating contactor switch (when supplied)
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.

e
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Fig. 3. Typical Overvoltage Time Curves for the) Type
CP Relay.

Trip Circuit Constant

Indicating contactor Switch (ICS)(When Supplied).

0.2 ampere tap 6.5 ohms d-c'resistance
2.0 ampere tap 0.15 ehms‘d-C resistance

INSTALLATION

The relays sh@uld be mounted on switchboard
panels or their, equivalent in a location free from
dirt, moistup€, 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“péar mounting stud or studs for pro-
jection 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 terminals by means of screws for
steel “‘panel mounting or to the terminal studs fur-
nished 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

Fig. 4. Typical Undervoltage Time Curves for the Type
CP Relay.

proper nut with a wrench.

Fordetailed FT case informationrefertoI.1..41076.

SETTINGS

There are two independent relay adjustments.
These are the high voltage and low voltage contact
settings as described under <“Characteristics”.
These settings determine the balanced three phase
line-to-line voltage at which the relay contacts trip.
The relay timing is not an independent adjustment,
since it is fixed by the contact settings chosen.
Typical time curves for various contact settings are
given in Figs. 3 and 4.

Indicating Contactor Switch (ICS) (When Supplied)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in

nt of the tap block to the desired setting by
eans of the connecting screw. When the relay

3
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Fig. 5. Diagram of Test Connections for Checking the
Overvoltage Time Curves of the Type CP Relay.

energizes a type WL relay switch, or equivalent, use
the 0.2 ampere tap.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-
ation of this relay have been made at the factory
and should not be disturbed after receiptgby the
customer. If the adjustments have been changed,
the relay taken apart for repairs, or if ity iSydesired
to check the adjustments at regular@maintenance
periods, the instructions below should be“followed.

All contacts should be cleaned ,periodically.
A contact burnisher S#182A836H01 is recommended
for this purpose. The use offfabrasive material for
cleaning contacts is not recommended because of
the danger of embedding small“particles in the face
of the soft silver ahd thus impairing the contact.

The relay has frontfand pack adjustable station-
ary contacts; to adjust“thiese properly set the two
levers so they are at approximately the mid-scale
position with both pointers indicating the same volt-
age value onéhe scale. Then adjust the position of
the front and back contacts so they both just touch
on either, side of‘the moving contact. This is done by
loosening thetwo screws at the top of each lever
and rotating the adjustable contact assembly slightly
until the desired contact positions are obtained.

4

Fig. 6. “Diagram) of Test Connections for Checking the
Undervoltage Time Curves of the Type CP Relay.

The/screws should be tightened securely.

To check the relay calibration, and adjustable
three phase voltage source must be used. Various
balanced three phase voltages may be impressed on
the relay, and the position of the adjustable contacts
checked for the various values. This may be best
done by means of an indicating lamp suitably con-
nected in the trip circuit.

If readjustments are necessary, they can be
made by rotating the notched spring adjuster with a
screw driver blade inserted in one of the notches.

The relay time curves may be checked with the
arrangements given in Figs. 5 and 6 the former for
the overvoltage curve, the latter for the undervoltage
curve,

Indicating Contactor Switch (ICS) (When Supplied

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts of the ICS. This value of current should
not be greater than the particular ICS tap setting
being used. The indicator target should drop freely.

The contact gap should be approximately .047”
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.
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Fig. 7. External Schematic Diagram of the Type CP Relay

in the Type FT21 Case.

REPAIRS AND RENEWAL PARTS

Repair work can be done most satiSfactorily at
the factory. However, interchangeable parts,can’be
furnished to the customers who are equipped for do-
ing repair work. When ordering parts, always give
the complete nameplate data. /

ENERGY REQUIREMENTS

The type CP Relay whenypenergized at 115 volts
balanced 3 phase, and with the external resistance
box connected, has the) following VA burdens for
each phase.
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s [ ; !
__;% il
' 13-D-5790
Fig. 8. Outline and Drilling Plan of the External Re-
sistor Box.
Lagging
Power Factor
Watts Vars va Angle
Phase A 8.5 .30 8.5 2.0°
Phase B 9.0 1.6 9.1 10.2°
Phase C 7.6 1.2 7.7 9.0°

The continuous voltage rating of the reiays is

110%

of rated voltage.
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INSTALLATION

I L. 41-222

OPERATION © MAINTENANCE

INSTRUCTIOMNS

TYPE CP REVERSE PHASE RELAY

CAUTION Before

remove

putting relays into service,
all blocking which may have been in-
serted for the purpose of securing the parts

during shipment, make sure that all moving

parts operate freely, inspect the contacts to
see that they
and

are clean and
the

and electrical connections.

close properly,

operate relay to check the settings

APPLICATION

The
upon
the
sulting from a blown fuse or some similapiin=

of
on the

type CP
phase reversal to disconnect motors fron

reverse-phase relay operates

circuit. However 1if one phase opens re-

terruption service, with polyphase,motors

operating system, the reday may not

operate unless the motors
loaded that
tained
will

stopped,

are , so heavily

normal voltage cannot bejmain-

on all phases. Normallgy, the
the

preventing them | from

relay
operate machines are
thus

started again if one phase wire 1s open.

as soon as

being

Since the relay is essentially a three phase

contact making voltmete®r, it may also be
applied to close goneYset of contacts on 3
phase overvoltagel conditions, and the other
set of contacts, “on,three phase undervoltage

conditions.

CONSTRUCTION AND OPERATION

CP
type,edement, a contactor switch, and an
In addi-
containing three re-

The“type
disc
operation
tion

relay consists of an induction

Indicator when supplied.
an external box

sistors Bach of these resistors
I's, to be

winding of the relay.

i1s supplied.

connected in series with one phase

The
type element operating on three phase voltage.

operating element 1s an induction disc

SUPERSEDES |. L. 41-2958B

#Denotes change from superseded issue.

The induction digc
meter conducting ©dd'sc/mounted on a
shaft. The shafit
end by a steel ball bearing riding between

sapphire

is & thin four-inch dia-
vertical

is wmupported on the lower

concave jewel surfaces, and on the

upper end4by a stainless steel pin.

On the/single
taes
shaped

pole relays, the moving con-

isip@ small
at

arrangement .

silver rod hemispherically
elther end to form a double throw
It

arm.

is fastened on the end of a
The other end of this arm is
disc
The electrical connection 1s made from

conducting

¢lamped to
shaft.
the
spring. One end of the spring is fastened to
the arm, and the other to a slotted spring
adjusted disc the
moulded 1insulation block mounted on the ele-

an 1Insulating tube on the

moving contact thru the arm and a spiral

which 1in turn fastens to

ment .

On the double pole relays, two silver con-
tacts are fastened (one vertically above the
other) to the end of the conducting arm. The

stationary contacts may be wired to provide a
double pole, double throw contact arrangement,
or may be

supplied to give an independent

front and back tripping arrangement with the

moving contacts acting as a conducting bridge.

The
semblies

front and back stationary contact as-

are both adjustable. Each mounts on
which

of a calibrated scale.

a lever can be set anywhere about the
The moulded

upon which the stationary contact

periphery
brackets,
leaf

thelr
These
contact

springs are mounted, are each secured to

respective 1lever arms by two screws.

screws may be loosened and the moulded
supports pivoted to the positions re-
quired for correct tracking of both contact

assemblies on the calibrated scales

EFFECTIVE JUNE 1956
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Fig. 1—Internal Schematic of The Type CP Relay in the
Standard Case Without Operation Indicator or Con-
tactor Switch.

The relay electromagnet consists of a main
potential coill,
colls. The
point 1s
for a WYE

three 1legs

and two upper pole potentilal
main coll 1s tapped, and the tap
used as a neutral (not brought out)
connection of the relay coils. The
of the WYE are respectively, the
two upper pole colls connected 1in series, and
each half of the tapped main pole winding.

When
fluxes of the main and upper pole circults rer
act to
This
negative

energized by three phase voltages, the

produce torque on the induction diseh
torque 1s a function of the positive, and
sequence components of volifagej, each
set tending to produce opposiiteyroetation of
the 1nduction disc. Thus
voltage tends to make the high voltage con-

posItive sequence
tacts close while negative seguence tends to

close the 1low voltage gongacts. A reversed

phase (which means neg@tive)fequence phase ro-

tation) will causethe reélay low voltage con-
tacts to trip. In addition, unbalance in the
voltages I1mpressed@fon fhe relay will also

cause the 1low voltage contacts to close, 1f

due to unbalance sufficient negative sequence
voltage 1s presentgto reduce the relay torque

to the low veltage tripping point.

ContactéegpSwitch (When Supplied)

The\, d=¢) contactor switch in the relay is a

TRIP CIRCUIT INTERLOCK HIGH VOLTAGE CONTACTS
FOR DE TACHRBLE
RELAYS. ce
ERLERS SO 3 —®
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UPPER POLE COM. LOWER POLE COIL

N
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NOTE : MOVING CONTACT 1S (N THE LEFT HAND POSITION (FRONT VIEN)WHEN
THE VOLTAGE IS LOW OR THE PHASE REVERSED.
4-D-1399

Fig. 2—Internal Schematic of The Type CP Relay in the
Standard ‘Case With' Operation Indicator and Con-
tactor Switch in‘the Low Voltage Circuit.

small s@lenodd type switch. A cylindrical
plunger gwitth ,a silver disc mounted on 1its
lower ‘end moves 1n the core of the solenoid.
As they plunger travels upward, the disc

bridges three silver stationary contacts. The
codl “&s" in series with the main contacts of
the relay and with the trip coll of the
breaker. When the relay contacts close, the
coll becomes energized and closes the switch
This shunts the main relay con-
relieving them of the duty of
carrying tripping current.

main closed

contacts.
tacts, thereby
These contacts re-
until the trip circuit 1s opened

by the auxiliary switch on the breaker.

Operation Indicator (When Supplied)

The operation 1indicator 1is a small solenoid
coll connected in the trip circuit. When the
coll 1s energlized, a spring-restrained arma-
ture releases the white target which falls by
gravity to 1ndicate trip
circuit. The indicator 1is reset from outside

completion of the
of the case by a push rod in the cover or
cover stud.

CHARACTERISTICS

The type CP reverse phase relay has adjust-
able high and low voltage contacts which can

be set around the periphery of a scale. For
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Fig. 3—Internal Schematic of The Type CP Relay in the
Type FT Case Without Operation Indicator or Con.-
tactor Switch.

the 115 volt calibratead
from 70 to 120 volts, and for the 2304u0lt’ re-
lay, the scale 1s calibrated fromf140 to 240
volts.

relay this scale 1is

The voltage values indicatedgon the, scale,
represent Dbalanced three phasg voltages ap-
plied to
just close when the balanced thnee phase line
to line voltages reach the,valiie indicated by
the pointer of eitherg§ of the

stationary contacts.

the relay. The reglay ceemtacts will

adjustable

If the
particular

contacts are set to close for a
lingmgto“line

three phase voltagej and if that exact voltage

value of Dbalanced

is applied, “thenathie relay is operating at 1its
minimumf{trip, poeint and the times on repeated

operationg’ argr not repetitive within close
tolerancesy, dHowever, voltages appreciably
greater than the overvoltage setting, or

than the

relay timing operations

appreciably 1less undervoltage

setting,” result in

whRich are consistent for repeated trials.

The relay has inverse timing; that 1s, the
greater the increase in voltage the faster the
time
for various contact settings are shown

relay contact will travel. Typical

curves

Fig. d4—internal Schematic of The Type CP Relay in the
Type FT Case With Operation Indicator and Con-
tactor Switch in the Low Voltage Circuit.

in Figures 5 and 6.

INSTALLATION

The relays should be mounted on switchboard

panels or their equivalent 1in a location free
from dirt,
heat.

the two mounting studs

molisture, excessive vibration and
Mount the relay vertically by means of
for the standard cases
and the type FT projection case or by means of
the four mounting holes on the flange for the

semi-flush type FT case. Either of the studs

or the mounting screws may be utilized for
grounding the relay. The electrical con-
nections may be made direct to the terminals

by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The

terminal studs may be easily removec or in-

serted by 1locking two nuts on the studs and

then turning the proper nut with a wrench.

with

contactor switch are

indicator and
with
which consists of

The relays operation

normally supplied
the universal connection,
the 0.2 ampere 1indicator
and the

(Resistance = .25 ohm) in parallel.

{(Resistance == 2.8
switch

This pro-
of approxi-

3

ohms) 2.0 ampere contactor

vides a trip -circult resistance
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mately 0.25 ohm, and 1s suitable for all trip
currents above 2.25 amperes d-c¢c. If the trip
current 1is less, disconnect the contactor
syitch eoill. To disconnect the coil in the
standard case relays, remove the short lead
to the coll on the front stationary contact of
the switch. This 1lead should be fastened
(dead ended) under the small filister head
screw located in the Micarta base of the con-
tactor switch. To disconnect the coll in the
type FT case relays, remove the coll lead at
the spring adjuster and dead end it under the
screw near the top of the moulded bracket.

SETTINGS

There are two independent relay adjustments.
These are the high voltage and low voltage
contact settings as described under
"Characteristics". These settings determine
the balanced three phase line-to-line voltage
at which the relay contacts trip. The relay
timing i1s not an independent adjustment, since
it is fixed by the contact settings chosen.
Typical time curves for various contact

settings are given in Figures 5 & 6.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct
operation of this relay have been made atfthe

factory and should not be disturbed after gpe-
ceipt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or 1f 1t 1is desired te “eheck the
ad justments at regular maintendhee 7periods,
the instructions below should beyfollewed.

All contacts should be cleaned periodically.
A contact burnisher S#182A836H01"1s recommended
for this purpose. The usefof|abrasive materi-
al for cleaning centacéts @ not recommended,
because of the dangerpof ‘embedding small parti-
cles In the faee HOf thé soft silver and thus
impairing the contaeck,.

The relay has, front and back adjustable
statilonary)contacts; to adjust these properly
set theptwo), levers so they are at approxi-
mately the “'mid-scale position with both
pointers “ndicating the same voltage value on
thé Wscale. Then adjust the position of the
fieont) and back contacts so they both just

touch on eilther side of the moving contact.
This 1s done by loosening the two screws aib
the top of each 1lever and rotating the ad-
justable contact assembly slightly until the
desired contact positions are obtalned. The
screws should be tightened securely.

To check the relay calibration, anmdpadjust-
able three phase voltage source, nustbe used.
Various balanced three phasg “woltages may be
impressed on the relay, and the position of
the adjustable contacts checked for the
various wvalues, Thdis, may be best done by
means of an 1ndicating ™ lamp sultably con-

nected in the tpip /edrcuit.

If read;justments’ are necessary, they can be
made |y, otating the notched spring adjuster

with & 'screwsy driver blade 1nserted in one of
the notehes.

The |relay time curves may be checked with
the arrangements glven in Figures 7 and 8 the

former for the overvoltage curve, the latter
for the undervoltage curve.

Operation Indicator (When Supplied)

Adjust the indicator to operate at 0.2 am-
pere d-c gradually applied by loosening the
two screws on the underside of the assembly,
and moving the bracket forward or backward.
If the two helical springs which reset the
armature are replaced by new springs, they
should be weakened slightly by stretching to
calibration.

obtain the .2 ampere The coil

reslistance is approximately 2.8 ohms.

Contactor Switch (When Supplied)

Adjust the stationary core nf the swyitch
for a clearance between the stationary core

and the moving core when the switch is picked

gt



TYPE CP RELAY

up. This can be most conveniently done by at the factory. However, inten

turning the relay up-side-down. Screw up the parts can be furnished to the

core screw until the moving core starts ro- are equipped for doing repalr work. When
tating. Now, back off the core screw until ordering parts, always give the complete name-
the moving core stops rotating. This indi- plate data.

cates the point where the play in the moving

contact assembly 1s taken up and where the
core just separates from the stationary core ENERGY REMENTS

screw., Back off the statlonary core screw one

turn beyond this point and 1lock in place. The type C y when energized at 115
This prevents the moving core from striking volts bal d ase, and with the external

and sticking to the stationary core because of resistan.:@:onnected,
residual magnetism. Adjust the contact clear- VA bu each phase.
ance for 3/32 inch by means of the two small

nuts on either side of the Micarta disc. The
Watts Vars VA

switch should pick up at 2 amperes d-c. Test

for sticking after 30 amperes d-c¢c have been% e A 8.5 .30 8.5
& 9.0

passed thru the coil. The coill resistance Phase B 1.6 9.1

approximately 0.25 ohms. @ Phase C 7.6 1.2 7.7
REPAIRS AND RENEWAL @ S

The continuous voltage

Repalir work can be done most sat actorily is 110% of rated voltage.

T
&
O
&

L 4

has the following

Laggin
Powe%gF‘a%tor
Angle
2.0°
10.2°
9.0°

rating of the relays
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INSTALLATION

Westinghouse 1.L. 41-222.2G
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to close its con#
tacts on either three phase overvoltagefor three
phase undervoltage conditions on a system./ For
example, one relay is used to initiate source breaker
trip and another telay is used to supervise alternate
source breaker closing on automati¢ busptransfer
schemes.

The CVQ relay performs,a similar)function for
motor protection - supe visiohy, ofwsupply breaker
closing, low-voltage, and single-phasing protection.
The CVQ is a more sophisticated relay, providing
more sensitive single-phasing, protection than does
the CP relay; that is,/the @VQ will detect single-
phasing of a predominately/ motor load, where the
motors are lightly loaded.

CONSTRUCTION AND OPERATION

The 4ype /CP relay consists of a three phase
voltage umit! an findicating contactor switch when
supplied, and“anindicating voltage switch when sup-
pltied. The principal component parts of the relay and
their location are shown in figure 1.

A.QVoltage Unit (CP)

The electromagnet is an “E” type laminated
structure with a coil mounted on each leg. A wye
connection is formed by connecting one lead of
each coil together. The other lead of the coils are

SUPERSEDES 1.L. 41-222.2F, dated Jan. 1975
©ODenotes change from superseded issue.

connected to separatey phasés Jof a three phase
system.

When the coils are energized with a three phase
voltage, a flux is Induced in each leg of the
electromagnet. These  fluxes are out-of-phase
with respect to “each pther since they are induced
by out-of-phaséyyvoltages. The path of the three
fluxes is across am air gap in which a disc is lo-
cated. The,out<ef-phase fluxes cause a torque to be
produced on the disc which moves to a position in
its travel that/corresponds to the three phase voltage
applied to,the electromagnet. The disc will remain
in“this position until the applied three phase voltage
is“ehanged, at which time, the disc will move to a
new position that corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
close the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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

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

EFFECTIVE SEPTEMBER 1977
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Fig. 1. Type GP Relay Without Case.
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Fig. 2, Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case.
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INTERNAL SCHEMATIC
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FTI11 Case.

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

An AC indicating contact switch (ACShis used
where the relay contacts connect to an“AC trip or
control circuit.

C. Indicating Voltage Switch (1VS)

The indicating voltage switchghas theéfsame con-
struction as the indicating contactor switch.

CHARACTERISTICS

The type CP relay hasgadjustable high and low
voltage contacts which can“be set around the peri-
phery of a scale. Thefrange ‘of adjustment of the
contacts are as follows:

120 volt relay. . ™. 0 ... .. .. 70 to 120 volts
240 volt relay. oL 4. 0. .. ... .. 140 to 240 volts
480 volt gelayp, ... ....... 280 to 480 volts
208 volt'relay. .. .. . ... ... ... 120 to 220 volts

If either of thedadjustable contacts are set for a
value of voltagedwithin these ranges, the relay will
just close its“contacts when the balanced three
phase line to line voltages equal this value. For
such a condition, the relay is operating at its min-
imum, trip point, and the operating times on repeated
operations are not repetitive within close tolerances.
However, voltages greater than the overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operations which are consistent for
repeated trials.

Fig. 4.[ Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

‘the relay has inverse timing; that is, the greater
theéy, increase in voltage the faster the relay con-
tacts will close. Typical time curves for various
contact settings are shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.

The indicating contactor switch (when supplied)
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 Constont

Indicating contactor switch (ICS) (When Supplied).
0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

Indicating Voltage Switch (IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

O INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration and heat. Mount the
relay vertically by means of the rear mounting stud or
studs for the type FT projection case or by means of
the four mounting holes on the flange for the semi-
flush type FT case. Either the stud or the mounting
screws may be utilized for grounding the relay. Ex-

3
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Fig. 5. Internal S chematic of the Type CP Relay with
Indicating Contactor Switch in the High Voltage
Circuit in the Type FT11 Case.

ternal toothed washers are provided for use in the
locations shown on the outline and drilling plan to
facilitate making a good electrical connection be-
tween the relay case, its mounting screws or studs,
and the relay panel. Ground wires are affixed to the
mounting screws or studs as required for poorly
grounded or insulating panels. Other electrical con-
nections may be made directly to the terminals by
means of screws for steel panel mounting or togthe
terminal stud furnished with the relay for thick panel
mounting. The terminal stud may be easily removed
or 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.

SETTINGS

There are two independent/relay adjustments.
These are the high and low voltage contact settings
as described under “Characteristics®. These set-
tings determine the balanced three phase line-to-line
voltage at which the selayicontacts trip. The relay
timing is not an independent ‘adjustment, since it is
fixed by the contact,settings chosen. Typical time
curves for various contact settings are given in
Figs. 6 and 1.

For motor protection set the low-voltage contact
at the minimum permissible operating voltage. (This
contact may,also close when the motor is operated
single-phased, provided the open phase voltage is
not held too“elose to normal by the motor. A motor
operating ‘near full load or a motor connected in par-
allel with substantial static load will not be able to
maintain near normal open-phase voltage.) Where the

4

high voltage contact supervises supply breaker
closing, it must be set lower than normal voltage.
For example, set the high-voltage contact at 90% and
the low-voltage contact at 80% of rated voltage., The
high and low voltage contacts must be sufficiently
separated to allow for a minimum contact gap of about
0.020 inches. This corresponds to a voltage setting
separation of about 7%.

Indicating Contactor Switch (ICS)), (When Supplied)

No setting is required on the,ICSyunit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting, the lead located in
front of the tap block to the desired setting by means
of the connecting screw. 3When the relay energizes
a 125 volt or 250 volt d.ec. type WL relay switch, or
equivalent, use the 0.2 ampere tap. For 48 volt d.c.
applications set ICS “in 2 ampere tap and use
S#304C209G01 type WL relay or equivalent.

Indicating Valtage Switch (IVS) (When Supplied)

No setting is required on the IVS unit except for
the selection, of the required voltage tap on the tapped
resistor.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct oper-
ation/ 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 Check

The following check is recommended to insure
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjust the voltage
until the moving contact-just makes. Set the left-
hand contact back out of the way and bring the
right-hand contact up until the contacts just
make. The pointer should be within +1/32" of
where the left-hand pointer was.

2. Minimum Trip Voltages — Check the scale mark-
ings by setting either of the two contacts at a
value marked on the scale, then alternately apply
this voltage plus 3% and minus 3%. Contacts
should make and break.

Check all of the scale markings in a similar
manner.

3. Time Curve — The: time curve can be checked by
the use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
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Fig. 6. Typical Overvoltage Time Curves for the Type CP
Relay.

d-c current through the trip circuit to close,the‘eon-
tacts of the ICS. This value of currentgShouldnot be
greater than the particular ICS setting /being used.
The indicator target should drop freély.

The contact gap should be,approximately .047”
between the bridging moving  contact and the ad-
justable stationary contacts. “3The hridging moving
contact should touch both stationary contacts
simultaneously.

C. Indicating Veltage Switch (IVS)

Close the main rélay contacts and apply rated
d-c voltage across termiftals 1 and 10. The contacts
of the IVS ainit should close and the indicator target
should drop freely.

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 ihtervals as may be
dictated by experience to be suitable to the particular
applieation.

All contacts should be periodically cleaned. A
contact burnisher S#182A836HO01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

danger of embedding small particles in the face of
the soft silver contact and thus impairing the contact.

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 pro-
cedure should not be used until it is apparent that
the relay is not in proper working order (See
‘“Acceptance Check’’).

A. CP Unit
1._Contacts — Apply sufficient voltage to the relay,

to make the disc float in the center of its travel.
Move either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just
make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-
ary contacts.

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

5
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€ Fig. 8. Diagram of Test Connection for checking the

Undervoltage Time Curves of the Type CP Relay.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the 95
volt setting.) Apply this voltage to the relays
Wwind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markings by setting
the adjustable contact on these markings®and

applying the corresponding voltage.q The ‘moving
contact should make and break)¥within, plus or
minus 3% of the value marked ongthedscale.

3. Time Curve Calibration — Install the permanent

magnet afd connect the relay as®per the circuit
of Fig. 8.

Set the high voltage centact on 100 volts and
the low voltagedcontact on 70 volts. (For the 240
volt relay, multiply‘these values by two. Similarly
for the 480 volt relay, multiply these values by
four.) For the 208 volt relay set the high voltage
contact on 170 volts and the low voltage contact
on 120 vélts. Apply rated voltage to the relay to
allow the high voltage contact to make. Suddenly
drop thejvoltage to zero and adjust the permanent

magnet'gapuntil therelay operates in 3.7 +.15 sec.

Check the closing time of the high voltage
contact by use of Fig. 9. With the voltage origi-
nally’ zero, suddenly apply rated voltage to the

O Fig. 8. Niagrain of Test Connection for checking the

Overvoltage Time Curves of the Type CP Relay.

relay. The high voltage contact should close in
379 seconds + 0.2 sec.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts 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 the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS
The type CP relay when energizea at rated vol-
tage balanced 3 phase has the following VA burden
for each phase.

Lagging Power

Watts Vars VA Factor Angle

Phase A .25 2.82 2.83 85
Phase B 37 1.92 1.96 79
Phase C 1.11 2,50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.
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Fig. 10. Relay-Type CP Reserve Phase - 3 Phase, 3 or 4
Wire, S.P.D.T. - with A.C. independent{ voltage
switch in Type FT 11 Case.

Fig. 11. Relay-Type CP Reverse Phase, 3 Phase, 3 or 4
Wire-S.P.D.T. Contacts with indicating A.C.
contactor switch in low voltage circuit-in Type

FT.11 Case.
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Fig. 12. Relay - Type CP Reverse Phase - 3 Phase 3or4,
S.P.D.T. - with A.C.S. in low voltage circuit and

with A.C. independent voltage switch in Type
FT.11 Case.

Fig. 13. External Schematic Diagram of the Type CP
Relay in the Type FT11 Case.
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INSTALLATION

I.L. 41-222.2G
MAINTENANCE

Westinghouse
e OPERATION o

INSTRUCTIONS

TYPE CP REVERSE PHASE RELAY

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

APPLICATION

The type CP relay is a three phase induction
disc type relay that operates upon phase reversal to
disconnect a motor from a circuit. The relay may not
operate for an open phase on the motor unless the
motor is so heavily loaded that normal voltage cannot
be maintained on all phases. Normally, the relay
will operate as soon as the machine is stopped and
prevent it from being started again if one phase
wire is open.

This relay may also be applied to close its con
tacts on either three phase overvoltageor- three
phase undervoltage conditions on a system./ For
example, one relay is used to initiate séurce‘breaker
trip and another telay is used to superviselalternate
source breaker closing on automatig¢’ bus transfer
schemes.

The CVQ relay performs a similag) function for
motor protection - supervision ‘Of, supply breaker
closing, low-voltage, and single=phasing protection.
The CVQ is a more sophisticated relay, providing
more sensitive single-phasing protection than does
the CP relay; that is,gfthe CVQ will detect single-
phasing of a predominately) motor load, where the
motors are lightly ledded.

CONSTRUCTION' AND OPERATION

The Aype ,CP“relay consists of a three phase
voltage “unity an dndicating contactor switch when
supplied, andyanfindicating voltage switch when sup-
plied. The principal component parts of the relay and
their location are shown in figure 1.

A.4 Voltage Unit (CP)

The electromagnet is an “E” type laminated
strueture with a coil mounted on each leg. A wye
connection is formed by connecting one lead of
each coil together. The other lead of the coils are

SUPERSEDES 1I.L. 41-222.2F, dated Jan. 1975
©ODenotes change from superseded issue.

connected to separate phases of a three phase
system.

When the coils aregenergized with a three phase
voltage, a flux is {induce& in each leg of the
electromagnet. Theseypsfluxes are out-of-phase
with respect to geach “other since they are induced
by out-of-phase voltages. The path of the three
fluxes is across ‘am_ air gap in which a disc is lo-
cated. The out-of-phase fluxes cause a torque to be
producedf on the “disc which moves to a position in
its gravel’that/corresponds to the three phase voltage
appliedato the electromagnet. The disc will remain
in thisyposition until the applied three phase voltage
ispchanged, at which time, the disc will move to a
new “position that corresponds to the new voltage.

The out-of-phase fluxes are such that a positive
sequence voltage tends to close the high voltage
contact while a negative sequence voltage tends to
close the low voltage contact. A reversed phase
(which means negative sequence phase rotation) will
cause the relay’s low voltage contact to close. This
contact will also close on unbalance voltages that
contain a negative sequence component sufficient
to reduce the relay torque to its low voltage trip
point.

B. 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

All possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport to be covered by these instructions. lf
Jurther 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.

EFFECTIVE SEPTEMBER 1977
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Fig. 2. Internal Schematic of the Type CP Relay with independent contacts in the Type FT11 case.
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Fig. 3. Internal Schematic of the Type CP Relay in the
Type FTI11 Case.

the front of the switch, which allows the operation
indicator target to drop. The target is reset fromthe
outside of the case by a push rod located at the botx
tom of the case.

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

An AC indicating contact switch (ACS) s used
where the relay contacts connect to an A€ trip or
control circuit.

C. Indicating Voltage Switch (1VS)

The indicating voltage switch has{the same con-
struction as the indicating contactamswitch.

CHARACTERISTICS

The type CP relay hasgyadjustable high and low
voltage contacts whichg@an bef’set around the peri-
phery of a scale. The range of adjustment of the
contacts are as follows?®

120 volt relav . 4@ . ool T0to 120 volts
240 volt relay. . . 4. ... ... ... 140 to 240 volts
180 voldrelavip. . ... 280 to 480 volts
208 ¥olt relay. . ... ... ... .. 120 to 220 volts

If either of the adjustable contacts are set for a
value of voltage within these ranges, the relay will
just close its contacts when the balanced three
phase ling, to line voltages equal this value. For
sdeh a condition, the relay is operating at its min-
pmum, trip point, and the operating times on repeated
operations are not repetitive within close tolerances.
Hoéwever, voltages greater than the overvoltage set-
ting or less than the undervoltage setting, result in
relay timing operations which are consistent for
repeated trials.

Fig. 4.7 Internal Schematic of the Type CP Relay with
Indicating Contactor Switch in the Low Voltage
Circuit in the Type FT11 Case.

The relay has inverse timing; that is, the greater
the®wincrease in voltage the faster the relay con-
tacts will close. Typical time curves for various
contact settings are shown in figures 6 and 7.

Trip Circuit
The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the indi-

cating contactor switch (when supplied) will safely
carry this current long enough to trip a circuit breaker.
The indicating contactor switch (when supplied)
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 Constant

Indicating contactor switch (ICS) (When Supplied).
0.2 ampere tap
2.0 ampere tap

6.5 ohms d-c resistance
0.15 ohms d-c resistance

Indicating Voltage Switch (IVS) (When Supplied)

The indicating voltage switch (IVS) has a series
resistor. The IVS will operate when 80% d.c. rated
voltage is applied to the IVS circuitry.

Q INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration and heat. Mount the
relay vertically by means of the rear mounting stud or
studs for the type F'T projection case or by means of
the four mounting holes on the flange for the semi-
flush type FT case. Either the stud or the mounting
screws may be utilized for grounding the relay. Ex-

3
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ternal toothed washers are provided for use in the
locations shown on the outline and drilling plan to
facilitate making a good electrical connection be-
tween the relay case, its mounting screws or studs,
and the relay panel. Ground wires are affixed to the
mounting screws or studs as required for poorly
grounded or insulating panels. Other electrical con-
nections may be made directly to the terminals by
means of screws for steel panel mounting or to ghe
terminal stud furnished with the relay for thick panel
mounting. The terminal stud may be easily removed
or inserted by locking two nuts on the stud and thén
turning the proper nut with a wrench.

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

SETTINGS

There are two independent/relay adjustments.
These are the high and low voltage contact settings
as described under “Charagteristics”. These set-
tings determine the balamced three phase line-to-line
voltage at which the#elaytcontacts trip. The relay
timing is not an indepen@ent ‘adjustment, since it is
fixed by the contactyséttings chosen. Typical time
curves for various contact settings are given in
Figs. 6 and 7.

For motor protection set the low-voltage contact
at the minimum permissible operating voltage. (This
contact mayyalso close when the motor is operated
single-phased, provided the open phase voltage is
not held, too“elose to normal by the motor. A motor
operating near full load or a motor connected in par-
allel with substantial static load will not be able to
maintain’ near normal open-phase voltage.) Where the

4

high voltage contact supervises supply breakefr
closing, it must be set lower than normal voltage.
For example, set the high-voltage contact at 90% and
the low-voltage contact at 80% of rated voltage'\The
high and low voltage contacts must be sufficiently
separated to allow for a minimum contact gap of about
0.020 inches. This corresponds to a voltage setting
separation of about 7%.

Indicating Contactor Switch (ICS)y(When Supplied)

No setting is required on thepICSunit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connéeting,the lead located in
front of the tap block to the desired setting by means
of the connecting screw. ““When the relay energizes
a 125 volt or 250 volt d.es. type WL relay switch, or
equivalent, use the 0.2 ampere tap. For 48 volt d.c.
applications sef I€S “in 2 ampere tap and use
S#304C209G01 type WL relay or equivalent.

Indicating Voltage Switch (IVS) (When Supplied)

No“setting, is required on the IVS unit except for
the selectionyof the required voltage tap on the tapped
resisgor.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct oper-
ation/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 Check

The following check is recommended to insure
that the relay is in proper working order:

A. CP Unit

1. Contacts — Set the left-hand adjustable contact
in the center of the scale and adjust the voltage
until the moving contact just makes. Set the left-
hand contact back out of the way and bring the
right-hand contact up until the contacts just
make. The pointer should be within +1/32" of
where the left-hand pointer was.

2. Minimum Trip Voltages — Check the scale mark-
ings by setting either of the two contacts at a
value marked on the scale, then alternately apply
this voltage plus 3% and minus 3%. Contacts
should make and break.

Check all of the scale markings in a similar
manner.

3. Time Curve — The. time curve can be checked by
the use of the circuits of Figs. 8 and 9.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
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Fig. 6. Typical Overvoltage Time Curves for the Type CP
Relay.

d-c current through the trip circuit to closedthe ‘eon-
tacts of the ICS. This value of currentdshould not be
greater than the particular ICS setting feing used.
The indicator target should drop freely.

The contact gap should beqappreximately .047”
between the bridging moving contact and the ad-
justable stationary conta€ts. “The hridging moving
contact should touch _Dboth, stationary contacts
simultaneously.

C. Indicating Veoltage Switch (IVS)

Close the_ main rélay contacts and apply rated
d-c voltage aeross,terminals 1 and 10. The contacts
of the IVS dnit should, close and the indicator target
should drop,freely.

Routine Mainténance

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

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

Fig. 7. Typical Undervoltage Time Curves for the Type CP
Relay.

danger of en»edding small particles in the face of
the soft silver contact and thus impairing the contact.

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 pro-
cedure should not be used until it is apparent that
the relay is not in proper working order (See
‘“Acceptance Check’’).

A. CP Unit
1. Contacts — Apply sufficient voltage to the relay,

to make the disc float in the center of its travel.
Move either of the adjustable contacts until it
just makes with the moving contact. If the two
contacts pointers do not meet at the same point
on the scale, adjust the follow on both ad-
justable contacts. The contacts should just
make with the moving contacts when the pointers
meet on the scale. Approximately the same
follow should be in each of the adjustable station-
ary contacts.

2. Minimum Trip Voltage — The adjustment of the
spring tension in setting the minimum tripvoltage
is most conveniently made with the damping
magnet removed.

5
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€ Fig. 8. Diagram of Test Connection for checking the
Undervoltage Time Curves of the Type CP Relay.

Set either of the adjustable stationary con-
tacts in the center of its travel. (For example,
on the 120 volt relay, set the contact on the®l95
volt setting.) Apply this voltage to the relay:
Wind up the spiral spring by means of the spring
adjuster until the stationary contact and moving
contact just make.

Check the other scale markingsihbydsetting
the adjustable contact on these (markings and
applying the corresponding voltage. “9The moving
contact should make and break “Wwithin plus or
minus 3% of the value markedfon the Scale.

3. Time Curve Calibration —_Installfthe permanent
magnet and connect thefrelaygas per the circuit
of Fig. 8.

Set the high'voltage contact on 100 volts and
the low voltage“eontactgon 70 volts. (For the 240
volt relay, multiply‘thése values by two. Similarly
for the 480 volt relay, multiply these values by
four.) For the 208 volt relay set the high voltage
contact en 170 volts and the low voltage contact
on 120 volts. Apply rated voltage to the relay to
allow thewmhigh voltage contact to make. Suddenly
drop¥theWwoltage to zero and adjust the permanent

maghet gap until therelay operates in 3.7 +.15 sec.

Check the closing time of the high voltage

coéntact by use of Fig. 9. With the voltage origi-
nally zero, suddenly apply rated voltage to the

¢ Fig. 9 Niagrain of Test Connection for checking the
Overvoltage Time Curves of the Type CP Relay.

relay. The high voltage contact should close in
3.9 seconds + 0.2 sec.

B. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suf-
ficient d-c current through the trip circuit to close
the contacts 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 the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

ENERGY REQUIREMENTS
The type CP relay when energized at rated vol-
tage balanced 3 phase has the following VA burden
for each phase.

Lagging Power

Watts  Vars VA Factor Angle

Phase A .25 2.82 2.83 85
Phase B 37 1.92 1.96 79
Phase C 1.11  2.50 2.73 66

The continuous voltage rating of the relays is
110% of rated voltage.
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TYPE CP RELAY
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INTERNAL SCHEMATIC
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INTERNAL SCHEMATIC
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(FRONT v IEW)

184A836

Fig. 10. Relay-Type CP Reserve Phase - 3 Phase, 3 or 4
Wire, S.P.D.T. - with A.C. independent, yoltage
switch in Type FT 11 Case.

Fig. 11. Relay-Type CP Reverse Phase, 3 Phase, 3 or 4
Wire-S.P.D.T. Contacts with indicating A.C.

contactor switch in low voltage circuit-in Type

A IRDICAT IR
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FT-11 Case.
P S 1——e— PNASE ROTATiON 1.2,3 Pos. D.C. TRIP 3US
o
HICH VOLTAGE . 22—t MEQ.
\‘\\_Ep cFYacs - pise & ] 3 )
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Fig. 12. Relay - Type CP Reverse Phase - 3 Phase 3or4,
S.P.D.T. - with A.C.S. in low voltage circuit and

with A.C. independent voltage switch in Type
FT-11 Case.

Fig. 13. External Schematic Diagram of the Type CP
Relay in the Type FT11 Case.
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) Fig. 14. Outline and Drilling Plan for the Type CP Relay in the Type FT11 Case.
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