INSTALLATION

Westinghouse 1.L. 41-241.3H
e OPERATION ¢ MAINTENANCE

INSTRUCTIOXNS

TYPECW POWER RELAY

30° CHARACTERISTIC FOR THREE PHASE

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, inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and el ectrical connections.

APPLICATION

The type CW relay for three-phase application is
a single phase induction type relay providing over
power or reverse power protection for electrical equip-
ment or circuits. It is not intended for use as a fault
protective relay.

The CW relay for three-phase application uses
phase-to-phase voltage and line current, with maxi-
mum torque occuring when the relay current leads the
relay voltage by 30 ° at system unity pow@rfactor.
Tap value is the volt-amperes at which the contacts
close with relay current leading relay veltagefby 30°.
One CW relay is required for balanced ‘three“phase
system and three relays are requiredgfompunbalanced
conditions.

CONSTRUCTION

The relay consists of a(produet operated unit, a
phase shifter and an Aindicating contactor switch
(1IC8).

Product Type Unit

The electromagneté¢for the main element has a
tapped currentiycoill located on the center leg of an
“E’’ type /laminated structure and two potential coils
on the guter/legs, Operating torque is obtained by
energizingithe tapped coil with line current and the
two outer coilsywith line potential from the line poten-
tial transformers. Out of phase air gap fluxes neces-
sary for operating torques are produced by a phase
shifting network in conjunction with the potential
coils, Maximum torque occurs when the current leads
the voltage by 30 degrees. The voltage is independent
of*the direction of power flow. This provides a refer-
ence so that the disc can rotate in either direction de-

SUPERSEDES I.L. 41-241.3G

*Denotes change from superseded issue.

pending upon directionyof the line current. The com-
bination of voltage and current produces an operating
torque proportional tofpower.

Phase Shifter -~ Thelphase shifter network consist of
a resistor in series with the potential coils.

Indicating Gontactar Switch Unit (ICS)

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

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

CHARACTERISTICS

The type CW relays are available in the following
ranges and taps:

(e Vo
Volts (\T single phase watts
Line-to
Line Range Taps
120 20~ 120| 20—~ 30—~ 40- 60— 80-100-~ 120
100~ 600| 100-~150-200-300-400~500~ 600

208 35~ 200/ 35- 50- 70-100-140-175- 200

175-1000| 175-250-~350-500—~700-875-1000

Typical 60 cycle Time-Power Curves are shown
in Figs. 3 & 4. The curves are taken at maximum tor-
que which occurs with the current leading the voltage
by 30 degrees. (within +4°)

EFFECTIVE SEPTEMBER 1974



TYPE CW POWER RELAY

Fig. 1. 1. Time-power unit. 2. Indicating Connector Switch fICS).” Note: Phase shifting resistor is mounted in rear.

Trip Circuit

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

The indicating contactor switch has twoptaps that
provide 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 Contagetor Switch, (ICS)
0.2 ampere tap 6.5 ohmsfd-c resistance

2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The relays®should be mounted on switchboard
panels or their)equivalent in alocationfree from dirt,
moisture, excessive vibration and heat. Mount the re-
lay yertically by means of the four mounting holes on
the'flange for semi-flush mounting or by means of the

x TAP =

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

For detailed FT case information refer to I.L.

41-076.
SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The CW relay for three-phase application has taps
which represents single phase watts multiplied by
EThe power to operate the relay equals the three
phase primary power divided by the quantity ({3 times
the current and potential transformer ratios).
{3 P19y _ P3¢
RcRv {3 ReRv '

A
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Fig. 2. Intemal Schematic of the Type CW Relay in the
Type FTI11 Case.

This relay power expressed as multiples of the chosen
tap locates a value on the abscissa of the Time-Power
Curves of Fig. 3 and 4. The relay operating time for
various time dial settings then is observed on the
ordinate, By changing taps or time dial, the required
operating time can be selected for specifie, power
value.

CAUTION

When changing taps with the relay infyservice,
screw the extra tap screw in the new/tap hele before
removing the old tap screw. This ‘prevents open-
circuiting the current transformers/

Indicating Contactor switch (ICS)

No setting is requiredyon 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
front of the tap block toithe desired setting by means
of the connecting sérew.

ADJUSTMENT®"AND MAINTENANCE

The propef adjustments to insure correct operat-
ing of this“relay/have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the instruc-
tions below should be followed.

All contacts should be cleaned periodically. 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.%3 Current and Voltage Phasors at System Unity Power
Facter Applied to Type CW Relay.

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

Product Unit

Contacts — The index mark on the movement

frame will coincide with the ‘‘O’* mark on the time
dial when the stationary contact has moved through
approximately one-half of its normal deflection. There-
fore, with the stationary contact resting against the
backstop, the index mark is offset to the right of the
‘0" mark by approximately .020'’. The placement of
the various time dial positions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.
Minimum Trip Volt Amperes —Set the time dial to posi-
tion 6. Using the lowest tap setting, alternately apply
tap value volt amperes plus 3% and tap value volt am-
peres minus 3% with the current leading the voltage by
30 °. The moving contact should leave the backstop at
tap value plus 3% and should return to the backstop at
tap value minus 3%. The relay should be calibrated
with 10 times tap value at the number six time dial
position. Check several points on the typical time
curves. Time curve calibration is affected by adjust-
ing the position of the permanent magnet keeper. Note
that with current leading voltage by 30 degrees the
actual watts applied to the relay are .866 times tap
value at pickup.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffi-
cient 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.
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TYPE CW POWER RELAY

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay
Three-Phase Application are as follows:

Relay Range Potential Circuit Current Circuit
Watts Voltage Voltamperes Current Current Relay Voltamperes yrrent
lags by Tap lags by
20 - 120 120 17.9 60° 5 amp, 2 16.2 78°
100 - 600 120 17.9 60° 5 amp. 100 5.4 77°
35 - 200 208 18.8 59° 5 amp. 35 16.2 78°
175 - 1000 208 18.8 59° 5 amp. 175 5.4 77°

Current Coil Ratings:

RENEWAL PARTS

Continuous 1 Sec.
A. 20-120 Watt Range Repairywork c?n be done most satisfactorily at
5 Amperes 230 Amperes factory.pHowever, interchangeable parts can be fur-
35-200 Watt Range . . .
nishedy to” the customers who are equipped for doing
B. 100-600 Watt Range 8 A 370 A repair work. When ordering parts always give the com-
175-1000 Watt Range © ‘' "DoreS MPEres™ Tpleterhameplate data.
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¥ Fig. 6 External Schematic of Three Type CW Relays on a
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Westinghouse I.L. 41-241.2C
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CW POWER RELAY
ZERO DEGREE CHARACTERISTIC

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 properly
and operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CW relay is a single phase induction
type relay providing over power or reverse power pro-
tection for electrical equipment or circuits. It is not
intended for use as a fault protective relay.

CONSTRUCTION

The relay consists of a product operated unit, a
phase shifter and an indicating contactor switch (ICS).

Product Type Unit

The electromagnet for the main element“has a
tapped current. coil located on the center /legyof an
‘““E’’ type laminated structure and twogpotential coils
on the outer legs. Operating torque is obtdined by en-
ergizing the tapped coil with line current@and the two
outer coils with line potential ffom the line potential
transformers. Out of phasehair gap fluxes necessary
for operating torques are produced by a phase shifting
network inconjunction with the,potential coils. Maxi-
mum torque occurs when ‘the current and voltage are
in phase. The voltage’isiindependent of the direction
of power flow. This provides a reference so that the
disc can rotate imyeither direction depending upon
direction of the line current. The combination of volt-
age and cufrent{produces an operating torque propor-
tional to power.

Phase Shifter The phase shifter network consists of a
capacitor in ‘parallel with the potential coils and a

reacton,in series with the dbove combination.

Indicating Contractor Switch Unit (ICS)

The d-c indicating contactor switch is a small

SUPERSEDES I.L. 41-241.2B

*Denotes change from superseded issue.

clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is attracted
to the magnetic core apon| energization of the switch.
When the switch closesj)the moving contacts bridge
two stationary contaegts,/ completing the trip circuit.
Also during thig'operation two fingers on the armature
deflect a spring, located on the front of the switch,
which allowsWhthe“operation indicator target to drop.
The target is'reset from the outside of the case by a
push rodylocated at the bottom of the cover.

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

CHARACTERISTICS

The type CW relays are available in the following
ranges and taps:

SINGLE PHASE
WATT RANGE | POTENTIAL COIL TAPS
20 - 120 120 20-30-40-60-
80-100-120
100 — 600 120 100-150-200-300-
400-500-600

Typical 60 cycle Time-Power Curves are shown
in Figs.3 & 4. The curves are taken at maximum tor-
que which occurs with the current and voltage in
phase (within $4°),

Trip Circuit

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

The indicating contactor switch has two taps
that provide 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.

EFFECTIVE MAY 1967



TYPE CW POWER RELAY

Fig. 1 Type CW Relay Without Case. 1 - Capdcitor)2 - Reactor. 3 - Indicating Contactor Switch (ICS).

4 - Time-Power Unit.

Trip Circuit Constant

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

2.0 ampere tap 0.15 ohms d-cresistance

INSTALLATION

The relays shouldé’be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration and heat. Mount the re-
lay 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 projection mounting.
Either a mounting stud or the mounting screws may be
utilized, forygrounding the relay. The electrical con-
nections, may>be made directly to the terminals by
meanisyof)y screws for steel panel mounting or to the
terminal studs furnished with the relay for thick
panel ‘mounting. The terminal studs may be easily re-

moved 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.

SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The power to operate the relay equals the pri-
mary power divided by the current and potential trans-
former ratios. This relay power expressed as multi-
ples of the chosen tap locates a value on the abscissa
of the Time-Power Curves of Fig. 3 and 4. The relay
operating time for various time dial settings then is
observed on the ordinate. By changing taps or time
dial, the required operating time can be selected
for a specific power value.
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Fig. 2 Internal Schematic of the Type CW Relay fin
the Type FT 21 Case.

CAUTION

When changing taps with the relay imyservice,
screw the extra tap screw in the new tapfhole before
removing the old tap screw. Thi§ prevents open-
circuiting the current transformeérs.

fndicating Contactor Switch (ICS)

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
front of the tap blockfto the desired setting by means
of the connecting screw.

ADJUSTMENT®AND MAINTENANCE

The properpadjustments to insure correct opera-
ting of this relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apart “for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the instruc-
tions\below should be followed.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-

ing contacts is not recommended, becausé¥of‘théeé dan-
get of embedding small particles in the face of the
soft silver and thus impairing the contact.

Product Unit

Contacts — The index mark on the movement
frame will coincide with, theg®’O’! mark on the time
dial when the stationary contaét has moved through
approximately one-halff its normal deflection. There-
fore, with the stationary/contact resting against the
backstop, the index“markais offset to the right of the
‘“O’’ mark by approximately .020’’. The placement of
the various time,dialypositions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.

Minimum"” Trip ;Watts — Set the time dial to position 6.
Using “the Towest tap setting, alternately apply tap
value “watts plus 3% and tap value watts minus 3%
with “the)current and the voltage in phase. The mov-
ing “@entact should leave the backstop at tap watts
plusy 3% and should return to the backstop at tap
value watts minus 3%. The relay should be calibrated
with 10 times tap value watts at the number sixtime
dial position. Check several points on the typical time
curves. Time curve calibration is effected by adjust-
ing the position of the permanent magnet keever.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffici-
cient d-c current through the trip circuit to closethe
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.

ENERGY REQUIREMENTS

The 60cycle burdens of the type CW Relay Single
Phase Application are as follows:

1. The 20-120 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags By Volt Amperes

26.5° 5.4

B. Curent Coil at 5 Amperes

TAP CURRENT LAGSBY VOLT AMPERES

20 78° 16.2
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Fig. 4 Typical 60 cycle Time Curves of the 100-600 watt Type CW Relay.
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2. The 100-600 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags by Volt Amperes

20° 5.9
B. Current Coil Burden at 5 Amperes

TAP CURRENT LAGS BY VOLT AMPERES
100 67° 5.4

Current Coil Ratings

Continuous 1 Sec.

A. 20-120 Watt Range 5 Amperes 230 Amperes
B. 100-600 Watt Range 8 Amperes 370 Amperes

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 com-

plete nameplate data. Q
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INSTALLATION

Westinghouse 1.L.-41-241.4A
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CWD POWER RELAY
Three Phase Watt Sensing 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,inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and electrical connections.

APPLICATION

These relays are used to initiate switching or
control operations when the line watts rises above
a preset value, or falls below a preset value, Thus
the relay is a current sensing device with high™and
low current settings.

The CWD relay for the three-phase application
uses phase-to-phase voltage and line current, ‘with
maximum torque occuring when the relay current
leads the relay voltage by 30° at system unity power
factor. The relay operates on, single phase watts
multiplied by V3. One CWD rélay issfequired for
balanced three phase system ,and three relays are
required for unbalanced conditions:

CONSTRUCTION

The relay €ensists of an induction disc type
watt sensing unit containing a phase shifter.

Product TypeyUnit

The electromagnet for the main element may
have a tapped current coil located on the center leg
of an‘“‘E’’ typ€ laminated structure and two potential
coils ‘on the outer legs. Operating torque is obtained
by ‘energizing the current coil with line current and
the, two outer coils with line potential from the line
potential transformers. Out of phase air gap fluxes
necessary for operating torques are produced by a

SUPERSEDES I.L. 41-241.4

* Denotes Change from Superseded Issue.

phase shifting network injeonjunction with the poten-
tial coils. Maximum torgue occurs when the current
leads the voltage bya30'degrees. The voltage is inde-
pendent of the direction of power flow. This provides
a reference sopthat the disc can rotate in either
directionfdepending upon magnitude of the line cur-
rent{The“combination of voltage and current produces
an operating torque proportional to power.

When the watt sensing unit contact closes to
the right this indicates that the line watts are at or
above the value of watts desired. Conversely when
the watt sensing unit contact closes to the left this
indicates that the line watt is at or below value of
current desired.

Phase Shifter

The phase shifter network consist of a resistor
in series with the potential coils.

CHARACTERISTICS

The type CWD relays are available in the follow-
ing ranges and taps:

(. Vi)
Volt
Li:e-fso V3 (single phase watts)
Line Range Taps
120 20- 120 20-30-40-60-80-100-120
100- 600 100-150-200-300-400-500-600
208 35- 200 35-50-70-100-140-175-200
175-1000 175-250-350-500-700-875-1000
10~ 60 None
20- 120 None
120 50- 300 None
100- 600 None
150- 900 None

EFFECTIVE APRIL 1966



TYPE CWD POWER RELAY

The type CWD watt sensing relay has adjust-
able high and low wattage contacts that can be set
around a 150 ° arc which is calibrated in watts on
non-tapped relays, or in percent of tap value watts
ontappedrelays. These values represent the tripping
position of the moving contacts when the value of
watts is applied to the relay. For the tapped relays
the percent scale markings are 80, 85, 90, 95, 100,
105 and 100.

The moving contacts will assume a position cor-
responding to the watts applied to the relay and will
stayinthat position until the wattage changes. If the
wattage changes either gradually or suddenly,the con-
tact will assume a new position corresponding to the
change unless the travel is limited by the setting of
the adjustable contacts. If the contacts are set to
close fora particular value of watts, and if a wattage
of that exact amountis applied, then the relay is oper-
ating at its minimum trip point and the times on re-
peated operations are not repetitive within close
tolerances. However, wattage appreciably greater
than the wattage setting, or appreciably less than
the wattage setting, result in relay timing operations
which are consistent for repeated trials.

The induction unit has inverse timing; that is{
the greater the change in watts, the faster the relay
contact will travel.

INSTALLATION

The relays should be mounted on switehboard
panels or their equivalent in a location free(from dirt,
moisture, excessive vibration and heat. Meuntythe re-
lay vertically by means of the four mounting“holes on
the flange for semi-flush mounting 6r.by means of the
rear mounting stud or studs for projection mounting.
Either amounting stud orthe mounting screws may be
utilized for grounding the relay. “The lectrical con-
nections may be made direetly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished withthe relay for thick panel
mounting. The terminal studs may be easily removed
or inserted by locking#wo nuts on the stud and then
turning the proper nut with’a wrench.

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

SETTINGS
_Product, Unit:

The CWD relay for three-phase 208V application
has taps which represents single phase watts multi-
plied by V3. The power to operate the relay equals

2

the three phase primary power divided by the quantity:
/3 times the current and potential transformer ratios:

The watt sensing unit settings can be defined
either by contact settings or tap setting. The high
and low watt contact settings are described™under
‘‘Characteristics’’.

Relays which are tapped have ayconnector screw
on the terminal plate above thescale’which makes
connections to various turns ‘onfthe operating coil.
The tap setting is made by placing this screw in the
desired tap as marked ondthe terminal plate.

Caution

Since the tap  block connector screw carries
operating current, be sure that the screw is turned
tight. In orderyto “avoid opening the current trans-
former circuitsywhen changing taps under load,connect
the spareyconnector screwin the desired tap position
beforeirémoving the other tap screw from the original
tap position.

ADJUSTMENTS AND MAINTENANCE

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

Acceptance Check

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

A. Current Sensing Unit

1. Contact Adjustment Check — Set the left-
hand contact in the center of the scale and adjust
the wattage until the moving contact just makes.
Move the left-hand contact out of the way and bring
the right-hand contact up until the contacts just
make. The right pointer should be within +1/32’’ of
where the left-hand pointer was.

2. Calibration Check — Check the scale mark-
ings by setting either of the two contacts at a value
marked on the scale, then alternately apply this
wattage plus 5% and minus 5% for non-tapped relays,
and plus and minus 3% for tapped relays. The under
wattage contact should make at the lower wattage
and break atthe higher wattage. For the over wattage
contact check, the contact will make for the higher
wattage and break at the lower wattage.

P
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TYPE CWD POWER RELAY

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. The use of phantom loads, in
testing induction-type relays, should be avoided,
since the resulting distorted current wave form will
produce an error in operation.

All contacts should be periodically cleaned. A
contact burnisher #182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver 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 disturbed. This procedure should not
be used until it is apparent that the relay is not in
proper working order. (See ‘‘Acceptance Check’’).

A. Watts Sensing Unit

1. Contacts — Apply sufficient wattage to“the
relay, to make the disc float in the center of its
travel. Move both of the adjustable contactsfuntil
they just make with the moving contact. If the two

contact pointers do not meet at the same point enrthe
scale (+1/32'"), adjust the follow on both adjustable
contacts. Approximately the same follow shouldwbe
in each of the adjustable stationary contacts.

2. Calibration Check — The adjustment of the
spring tension in calibrating the relaymis most con-
veniently made with the dampingymagnet#emoved.

Set either of the adjustable ‘stationary contacts
in the center of its travel and/apply this wattage to
the relay. Wind up the spiralyspring by means of the
spring adjuster until theystationary contact and mov-
ing contact just makeg.

Check the gther markings by setting the adjust-
able contact on theése'markings and applying the cor-
responding wattageto the relay. The contacts should
make within‘plusyor minus 5% of contact setting for
non-tappedwmrelays and plus or minus 3% of contact
setting foritapped relays.

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.

P



TYPE CWD POWER RELAY

I.L. 41-247.8A

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CWD Relay

Three-Phase Applications are as follows:

Relay Range Potential Circuit Current Circuits
Watts Voltage Voltamperes Current Current Relay Voltamperes Current
lags by Tap lags by
10~ 60 120 20.5 68° 5 amp. None 16.2 78°
20 — 120
50 - 300
100 - 600
150 — 900
35 — 200 208 18.8 59° 5 afips/ 35 16.2 78 °
100 — 600 120 20.5 68° 5 amps. || 100 5.4 67°
175 — 1000 208 18.8 59 ° 5 amps. 175 5.4 67°
Current Coil Ratings:
Watt Range Codtinuous. 1 Sec.
%> 180
A. Non-Tapped 50 — 300 - 230 amps.
100 — 600
150 — 900
35 — 200 5 amps. 230 amps.
B. Tapped { :||(7Jg - 888 8 amps. 370 amps. *
ON A TNREE PHASE 3T3IEM
s STATION BUS PN&F ROTATIOR 1,2.3 1
2 Tt :
120 VOLT TEST SQUACE ROTATION 1,2,3

1PN

52 DEVIGE NUWER CHART.
32-WATT SENSING POWER RELAY, TYPE QWD

WOTE: FOR BALANCED 3 PHASE COMDITIONS
ORLY ORE RELAY I3 REQOIRED.

o CONTROL
cren T

6294698

Fig. 3 External Schematic of Three Type CWD Relays on

\VMI

ABLE
AUTO-TRANSFORNER

TYPE CUD RELAY (FAONT Vli;l

swTc

g

WOTE: MAZIMMM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN THME

CMRRENT LEADS TME VOLTAGE 8Y 30°

WITH COMNECTIONS AS SMOWN.

629A689

a Three-Phase System. Note: For Balanced Three
Phase Conditions only One CWD Relay is required.

Fig. 4 Diagram of Test Connections for

CWD Relays.
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INSTALLATION

Westinghouse 1.L. 41-241.3H
e OPERATION e MAINTENANCE

INSTRUCTIOMNS

TYPECW POWER RELAY

30° CHARACTERISTIC FOR THREE PHASE

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, inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and el ectrical connections.

APPLICATION

The type CW relay for three-phase application is
a single phase induction type relay providing over
power or reverse power protection for electrical equip-
ment or circuits. It is not intended for use as a fault
protective relay.

The CW relay for three-phase application uses
phase-to-phase voltage and line current, with maxi=
mum torque occuring when the relay current leads the
relay voltage by 30° at system unity power factor.
Tap value is the volt-amperes at which the contacts
close with relay current leading relay voltagefby 30°.
One CW relay is required for balanced, three phase
system and three relays are required for unbalanced
conditions.

CONSTRUCTION

The relay consists of a,preduct operated unit, a
phase shifter and an indicating» contactor switch
(ICS).

Product Type Unit

The electromagnet for the main element has a
tapped current coilf'located on the center leg of an
““E’’ type glaminatedsstructure and two potential coils
on the outerglegsiyOperating torque is obtained by
energizing the tapped coil with line current and the
two outer coils/with line potential from the line poten-
tial transformers. Out of phase air gap fluxes neces-
sary for operating torques are produced by a phase
shifting nmetwork in conjunction with the potential
coils. Maximum torque occurs when the current leads
theyvoltage by 30 degrees. The voltage is independent
of\the direction of power flow. This provides a refer-
ence so that the disc can rotate in either direction de-

SUPERSEDES I.L. 41-241.3G

*Denotes change from superseded issue.

pending upon direction of \the line current. The com-
bination of voltage and ‘current produces an operating
torque proportional tofpower.

Phase Shifter — The phase shifter network consist of
a resistor in series with the potential coils.

Indicating Contaetor Switch Unit (ICS)

Themd-c“indicating contactor switch is a small
clapper typewdevice. A magnetic armature, to which
leaf=spring.mounted contacts are attached, is attracted
to the“magnetic core upon energization of the switch.
When'othe 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.

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 CW relays are available in the following
ranges and taps:

(e Vi)
Volts (,/ 3 single phase watts
Line-to
Line Range Taps

20- 30- 40- 60~ 80-100- 120
100-150-200-300-400-500—- 600

120 20- 120
100- 600

208 35— 200 35- 50— 70-100-140-175- 200

175-1000| 175-250-350-500-700-875-1000

Typical 60 cycle Time-Power Curves are shown
in Figs. 3 & 4. The curves are taken at maximum tor-
que which occurs with the current leading the voltage
by 30 degrees. (within +4°)

EFFECTIVE SEPTEMBER 1974



TYPE CW POWER RELAY

Fig. 1. 1. Time-power unit. 2. Indicating Connector Switch (ICS)\\Note: Phase shifting resistor is mounted in rear.

Trip Circuit

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

The indicating contactor switch has twe taps‘that
provide pickup setting of 0.2 or 2 amperes. Toychange
taps requires connecting the lead located in’front of
the tap block to the desired setting by jmeans of a
screw connection.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ochms déc resistance

2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The relays,should be mounted on switchboard
panels or.4theiryequivalent in alocation free from dirt,
moisture, excessive vibration and heat. Mount the re-
lay vertically,by means of the four mounting holes on
the flangeifor semi-flush mounting or by means of the

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

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

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The CW relay for three-phase application has taps
which represents single phase watts multiplied by
J3. The power to operate the relay equals the three
phase primary power divided by the quantity (Etimes

the current and potential transformer ratios).
« TAP = {3 P16 _ P3¢ ‘
RcRv {3 RcRyv

i,



TYPE CW POWER RELAY

I.L. 41-24123H

INDICATING
conTacTor (i3
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RED MANDLE
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| CURRENT TEST vACK

}—— TERMINAL
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183A776
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8L9A30L

Fig. 2. Intemal Schematic of the Type CW Relay in the
Type FTI11 Case.

This relay power expressed as multiples of the chosen
tap locates a value on the abscissa of the Time-Power
Curves of Fig. 3 and 4. The relay operating time for
various time dial settings then is observed on the
ordinate. By changing taps or time dial, the required
operating time can be selected for specific,_paower
value.

CAUTION

When changing taps with the relay impservice,
screw the extra tap screw in the newgap hole before
removing the old tap screw. This “prevents open-
circuiting the current transformers,

Indicating Contactor switch (ICS)

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
front of the tap block tojthe desired setting by means
of the connecting s¢rew:

ADJUSTMENT=AND MAINTENANCE

The proper adjustments to insure correct operat-
ing of thisirelayshave been made at the factory and
should not be“disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the instruc-
tiensibelow should be followed.

All contacts should be cleaned periodically. 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

Figh3 Cutrent and Voltage Phasors at System Unity Power
Factor Applied to Type CW Relay.

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

Rroduct Unit

Contacts — The index mark on the movement

frame will coincide with the ‘‘O’* mark on the time
dial when the stationary contact has moved through
approximately one-half of its normal deflection. There-
fore, with the stationary contact resting against the
backstop, the index mark is offset to the right of the
‘O’ mark by approximately .020"’. The placement of
the various time dial positions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.
Minimum Trip Volt Amperes —Set the time dial to posi-
tion 6. Using the lowest tap setting, alternately apply
tap value volt amperes plus 3% and tap value volt am-
peres minus 3% with the current leading the voltage by
30 °. The moving contact should leave the backstop at
tap value plus 3% and should return to the backstop at
tap value minus 3%. The relay should be calibrated
with 10 times tap value at the number six time dial
position. Check several points on the typical time
curves. Time curve calibration is affected by adjust-
ing the position of the permanent magnet keeper. Note
that with current leading voltage by 30 degrees the
actual watts applied to the relay are .866 times tap
value at pickup.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffi-
cient 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.
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TYPE CW POWER RELAY

ENERGY REQUIREMENTS -

The 60 cycle burdens of the type CW Relay
Three-Phase Application are as follows:

Relay Range Potential Circuit Current Circuit
Watts Voltage Voltamperes Current Current Relay Voltamperes Pt
lags by Tap Jags by
20 - 120 120 17.9 60° 5 amp. 2 16. 2 78°
100 - 600 120 17.9 60° 5 amp. 100 5.4 77°
35 -~ 200 208 18.8 59° 5 amp. 35 16.2 78°
175 - 1000 28 18.8 59° 5 amp. 175 5.4 77°

Current Coil Ratings:

RENEWAL PARTS

Continuous 1 Sec.
Repair “work can be done most satisfactorily at
A. 20-120 Watt Range 4 _ y
5 Amperes 230 Amperes factory.WHowever, interchangeable parts can be fur-
35-200 Watt Range . . .
nishedyto the customers who are equipped for doing o,
N . . . ‘ij‘ 3
B. 100-600 Watt Range 8 Amperes 370 A repair work. When ordering parts always give the com- )
mperes
175-1000 Watt Range p ' plete nameplate data.
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Thtee-Phase System. Note: For Balanced Three Loss of Field Protection.
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INSTALLATION

Westinghouse 1.L.-41-241.44
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CWD POWER RELAY
Three Phase Watt Sensing 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 thatall moving parts operate freely,inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and electrical connections.

APPLICATION

These relays are used to initiate switching or
control operations when the line watts rises above
a preset value, or falls below a preset value, Thus
the relay is a current sensing device with high and
low current settings.

The CWD relay for the three-phasedappli€ation
uses phase-to-phase voltage and line current, with
maximum torque occuring when the relay, current
leads the relay voltage by 30° at system unity'power
factor. The relay operates on singlé phaSe watts
multiplied by V3. One CWD relay is Fequired for
balanced three phase system and, thrée relays are
required for unbalanced conditions.

CONSTRUCTION

The relay con$ist§ @f an induction disc type
watt sensing unitycontaining a phase shifter.

Product Type Unit

The electtemagnet for the main element may
have a tapped current coil located on the center leg
of an‘‘E’’ type laminated structure and two potential
coils on the outer legs. Operating torque is obtained
by energizing the current coil with line current and
the “two) outer coils with line potential from the line
potential transformers. Out of phase air gap fluxes
necessary for operating torques are produced by a

SUPERSEDES I.L. 41-241.4

* Denotes Change from Superseded Issue.

phase shifting network ifi conjunction with the poten-
tial coils. Maximumytorque occurs when the current
leads the voltage,by 30degrees. The voltage is inde-
pendent of theqdirection of power flow. This provides
a reference,'so that the disc can rotate in either
direction depending upon magnitude of the line cur-
rent. The combination of voltage and current produces
an{perating torque proportional to power.

When "the watt sensing unit contact closes to
the, right this indicates that the line watts are at or
abovethe value of watts desired. Conversely when
thefwatt sensing unit contact closes to the left this
indicates that the line watt is at or below value of
current desired.

Phase Shifter

The phase shifter network cbnsist of a resistor
in series with the potential coils.

CHARACTERISTICS

The type CWD relays are available in the follow-
ing ranges and taps:

(Il Vo)
Volt
Li:e-fso V3 (single phase watts)

Line Range Taps
20- 120 20-30-40-60-80-100-120

120 100- 600 100-150-200-300-400-500-600

208 35- 200 35-50-70-100-140-175-200
175-1000 175-250-350-500-700-875-1000
10~ 60 None
20- 120 None

120 50- 300 None
100- 600 None
150 - 900 None

EFFECTIVE APRIL 1966



TYPE CWD POWER RELAY

The type CWD watt sensing relay has adjust-
able high and low wattage contacts that can be set
around a 150° arc which is calibrated in watts on
non-tapped relays, or in percent of tap value watts
on tapped relays. These values represent the tripping
position of the moving contacts when the value of
watts is applied to the relay. For the tapped relays
the percent scale markings are 80, 85, 90, 95, 100,
105 and 100.

The moving contacts will assume a position cor-
responding to the watts applied to the relay and will
stay in that position until the wattage changes. If the
wattage changes either gradually or suddenly,the con-
tact will assume a new position corresponding to the
change unless the travel is limited by the setting of
the adjustable contacts. If the contacts are set to
close fora particular value of watts, and if a wattage
of that exact amount is applied, then the relay is oper-
ating at its minimum trip point and the times on re-
peated operations are not repetitive within close
tolerances. However, wattage appreciably greater
than the wattage setting, or appreciably less than
the wattage setting, result in relay timing operations
which are consistent for repeated trials.

The induction unit has inverse timing; that is,
the greater the change in watts, the faster the relay
contact will travel.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from ditt;
moisture, excessive vibration and heat. Mount the Te-
lay vertically by means of the four mountifig, holeson
the flange for semi-flush mountingor by meanstef the
rear mounting stud or studs for projec€tiomymounting.
Either amounting stud orthe mounting serews may be
utilized for grounding the relay. [The electrical con-
nections may be made directly tojthe/terminals by
means of screws for steel panel mounting or to the
terminal studs furnished“with'the relay for thick panel
mounting. The terminal studsymay be easily removed
or inserted by locking twé nuts‘on the stud and then
turning the proper nutiwith agwrench.

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

SETTINGS
_Product alnit)

The CWD relay for three-phase 208V application
has_taps which represents single phase watts multi-
plied b¥\/3. The power to operate the relay equals

2

the threephase primary power divided by the quantity
\/—B_times the current and potential transformer ratios.

The watt sensing unit settings can be defined
either by contact settings or tap setting. The high
and low watt contact settings are described under
‘“Characteristics’’.

Relays which are tapped have,a connector screw
on the terminal plate above the scale which makes
connections to various turns oft the,operating coil.
The tap setting is made by placing this screw in the
desired tap as marked on the terminal plate.

Caution

Since the tap bleek connector screw carries
operating current/be lsure that the screw is turned
tight. In order to® avoid opening the current trans-
former circuits, when'@hanging taps under load, connect
the spare,conneetoriscrew in the desired tap position
before removingathe other tap screw from the original
tap position.

ADJUSTMENTS AND MAINTENANCE

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

Acceptance Check

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

A. Current Sensing Unit

1. Contact Adjustment Check — Set the left-
hand contact in the center of the scale and adjust
the wattage until the moving contact just makes.
Move the left-hand contact out of the way and bring
the right-hand contact up until the contacts just
make. The right pointer should be within +1/32’ of
where the left-hand pointer was.

2. Calibration Check — Check the scale mark-
ings by setting either of the two contacts at a value
marked on the scale, then alternately apply this
wattage plus 5% and minus 5% for non-tapped relays,
and plus and minus 3% for tapped relays. The under
wattage contact should make at the lower wattage
and break at the higher wattage. For the over wattage
contact check, the contact will make for the higher
wattage and break at the lower wattage.
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INTERNAL SCHEMATIC
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Fig. 1 Internal Schematic of the ped Type Relay

in the Type FT 11 Case.
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Fig. 2. Internal Schematic of the Non-Tapped Type

Relay in the Type FT 11 Case.
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TYPE CWD POWER RELAY

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. The use of phantom loads, in
testing induction-type relays, should be avoided,
since the resulting distorted current wave form will
produce an error in operation.

All contacts should be periodically cleaned. A
contact burnisher #182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver 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 disturbed. This procedure should not
be used until it is apparent that the relay is not in
proper working order. (See ‘‘Acceptance Check’’).

A. Watts Sensing Unit

1. Contacts — Apply sufficient wattage to the
relay, to make the disc float in the center of its
travel. Move both of the adjustable contacts until
they just make with the moving contact. If theftwo

contact pointers do not meet at the same point on the
scale (+ 1/32""), adjust the follow on both adjustable
contacts. Approximately the same follow should be
in each of the adjustable stationary contacts.

2. _Calibration Check _— The adjustment of the
spring tension in calibrating the relay,is most con-
veniently made with the damping magnetsfémoved.

Set either of the adjustablegstatienary contacts
in the center of its travel and applyathis wattage to
the relay. Wind up the spiral spring/by means of the
spring adjuster until the stationary contact and mov-
ing contact just make.

Check the other markings by setting the adjust-
able contact on these,markings and applying the cor-
responding wattageto thé relay. The contacts should
make within‘plus oraminus 5% of contact setting for
non-tapped relays@and plus or minus 3% of contact
setting for,tapped relays.

RENEWAL PARTS

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

I.L. 4124].4A

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CWD Relay
Three-Phase Applications are as follows:

Relay Range Potential Circuit Current Circuits
Current Relay Current
Watts Voltage Voltamperes lags by Current Tap Voltampefes lags by
10 - 60 120 20.5 68° 5 amp. None 16.2 78°
20 — 120
50 — 300
100 — 600
150 - 900
35 -~ 200 208 18.8 59° 5 amp 35 16.2 78°
100 — 600 120 20.5 68° 5 amps. 7100 5.4 67°
175 — 1000 208 18.8 59° Syamps; 175 5.4 67°
Current Coil Ratings:
Watt Range Costinuous 1 Sec.
307 180
A. Non-Tapped 188 - 283 5 amps. 230 amps.
150 — 900
35 - 200 S amps. 230 amps.
B. Tapped { .}(7)? - ]888 8 amps. 370 amps.
ON A THREEL PRAIL 3TIIENM
1 PﬁAi( ROTATION 1,2.3 :
: [ i 3
120 VOLT TEST SOuSCE ROTATION 1,2,3
A,
S TYPE_CWD RELAY (FAONT ViEW)
2 5 2 -
& g 2 MIFTER - C‘)
£ J ’—;, 23 111 wEE ;’/mm
f_ FEq } o +ol]
; 1, i ‘i"”’

52 DEVICE NOMER CAART
32-WATT SENSING POWER RELAY, TYPE CWO

WOTE. FOR BALANCED 3 PMASE CONDITIONS
ORLY ORE RELAY I8 REQUIRED.

10 CoaTROL
CIRCUIT

6294698

Fig. 3 External Schematic of Three Type CWD Relays on

a Three-Phase System. Note: For Balanced Three
Phase Conditions only One CWD Relay is required.

RUEOSTAT
\ VARIABLE
AUTO-TRANSFORMER

0

NOTE: MAXIMUM TORQUE ANGLE 14 THE TRIPPING DIRECTION OCCURS WHEN TME
CURNENT LEADS TME YOLTAGE BY 30° WITH CONNECTIONS AS SUOWN.

629A689

Fig. 4 Diagram of Test Connections for

CWD Relays.




TYPE CWD POWER RELAY
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INSTALLATION

Westinghouse I.L. 41-241 3F
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPECW POWER RELAY

30° CHARACTERISTIC

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, inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and el ectrical connections.

APPLICATION

The type CW relay for three-phase application is
a single phase induction type relay providing over
power or reverse power protection for electrical equip-
ment or circuits. It is not intended for use as a fault
protective relay.

The CW relay for three-phase application uses
phase-to-phase voltage and line current, with“maxi-
mum torque occuring when the relay current{leads the
relay voltage by 30° at system unity peweryfactor.
The relay operates on single phase watts ‘multiplied
by \/? . One CW relay is required for balancedythree
phase system and three relays are reguifed ¥or un-
balanced conditions.

CONSTRUCT4ON

The relay consists ofja product operated unit, a
phase shifter and an indicating® contactor switch
(ICS).

Product Type Unit

The electromagnet for the main element has a
tapped current’ coiljlocated on the center leg of an
“E’ type daminated structure and two potential coils
on the outernydegs./Operating torque is obtained by
energizing the tapped coil with line current and the
two outer coils with line potential from the line poten-
tial transformers. Out of phase air gap fluxes neces-
sary4for operating torques are produced by a phase
shifting network in conjunction with the potential
coils. “‘Maximum torque occurs when the current leads
the'woltage by 30 degrees. The voltage is independent
of the direction of power flow. This provides a refer-
ence so that the disc can rotate in either direction de-

SUPERSEDES I.L. 41-241.3E

*Denotes change from superseded issue.

pending upon direction” of \the “line current. The com-
bination of voltage and current produces an operating
torque proportional toypower.

Phase Shifter @#MThe phase shifter network consist of
a resistor ingseries‘with the potential coils.

Indicatinlg Contactor Switch Unit (ICS)

The, d-eindicating contactor switch is a small
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.

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 CW relays are available in the following
ranges and taps:

(v
Volts (‘/ 3 single phase watts
Line-to
Line Range Taps

20— 30- 40- 60~ 80-100- 120
100- 150-200-300-400-500— 600

120 20- 120
100- 600

35— 50- 70-100-140-175- 200
175-250-350-500-700-875-1000

208 35— 200
175-1000

Typical 60 cycle Time-Power Curves are shown
in Figs. 3 & 4. The curves are taken at maximum tor-
que which occurs with the current leading the voltage
by 30 degrees. (within $4°)

EFFECTIVE MAY 1967



TYPE CW POWER RELAY

Fig. 1. 1.

Trip Circuit

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

The indicating contactor switchthas two taps that
provide pickup setting of 0.2 or 2 amperes.,To change
taps requires connecting the leadflocated in front of
the tap block to the desired setting by means of a
screw connection.

Trip Circuit Constant

Indicating ContactorsSwitch (ICS)
0.2 ampere tap 6.5 ohms d-c resistance

2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The relayse should be mounted on switchboard
panels or ‘their equivalent in alocationfree from dirt,
moisture, ‘excessive vibration and heat. Mount the re-
lay, vertically by means of the four mounting holes on
the, flange for semi-flush mounting or by means of the

Time-power unit. 2. Indicating Connector Switch (ICS)¥ Note: Phase shifting resistor is mounted in rear.

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

For detailed FT case information refer to I.L.

41-076.
SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The CW relay for three-phase application has taps
which represents single phase watts multiplied by
JS_.The power to operate the relay equals the three
phase primary power divided by the quantity (J?times

the current and potential transformer ratios).
« TAP - {3 Pl _ P39 _
RcRv I3 RcRv



TYPE CW POWER RELAY

1.L. 41-241.3F

INOICATING
CONTACTOR |

SWITCH

~—3=— INDUCTION UNiT

}-—— CHASSIS OPERATED
SHORTING SWITCH

H ——RED HANOLE
[—TEST SWITCH
~-CURRENT TEST JACK

L TERMINAL

WITH RELATIVE INSTANTANEOUS POLARITY
AS SHOWN, THE COMTACTS CLOSE.

183A776

vac

APPLIED, TO RELAY

AT SYSTEM UNLTY POWER FACTOR RELAY
Ian LEADS VolBY 300

SYSTEM WATTS#V3 I E
-
RECAY)TORQUE < T, E

8hoa30L

Fig. 2. Intemal Schematic of the Type CW Relay in the
Type FT11 Case.

This relay power expressed as multiples of the chosen
tap locates a value on the abscissa of the Time-Power
Curves of Fig. 3 and 4. The relay operating time for
various time dial settings then is observed on the
ordinate, By changing taps or time dial, the required
operating time can be selected for specificgpower
value.

CAUTION

When changing taps with the relay indservice,
screw the extra tap screw in the new tap/hole before
removing the old tap screw. This prevents open-
circuiting the current transformers.

Indicating Contactor switch (1GS)

No setting is requiredyon 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
front of the tap block to“the desired setting by means
of the connecting scfew.

ADJUSTMENT™AND MAINTENANCE

The properfadjustments to insure correct operat-
ing of this“relay siave been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the instruc-
tions below should be followed.

All contacts should be cleaned periodically. 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

Figi"3, Current/and Voltage Phasors at System Unity Power
FactefApplied to Type CW Relay.

danger ‘of embedding small particles in the face of the
softysilver and thus impairing the contact.

Product Unit

Contacts — The index mark on the movement

frame will coincide with the ‘‘O’’ mark on the time
dial when the stationary contact has moved through
approximately one-half of its normal deflection. There-
fore, with the stationary contact resting against the
backstop, the index mark is offset to the right of the
O’ mark by approximately .020’’. The placement of
the various time dial positions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.
Minimum Trip Volt Amperes — Set the time dial to posi-
tion 6. Using the lowest tap setting, alternately apply
tap value volt amperes plus 3% and tap value volt am-
peres minus 3% with the current leading the voltage by
30 °. The moving contact should leave the backstop at
tap value plus 3% and should return to the backstop at
tap value minus 3%. The relay should be calibrated
with 10 times tap value at the number six time dial
position. Check several points on the typical time
curves. Time curve calibration is affected by adjust-
ing the position of the permanent magnet keeper. Note
that with current leading voltage by 30 degrees the
actual watts applied to the relay are .866 times tap
value at pickup.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffi-
cient 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.



TYPE CW POWER RELAY
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TYPE CW POWER RELAY I.L. 41-24W3F
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TYPE CW POW

ER RELAY

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay
Three-Phase Application are as follows:

Relay Range Potential Circuit Current Circuit
Watts Voltage Voltamperes Current Current Rel oy Voltamperes Gprrent
lags by Tap lags by
2 - 120 120 20.5 68° 5 amp. 2 16.2 78°
100 - 600 120 20.5 68° 5 amp. 100 5.4 67°
35 - 200 208 18.8 59° 5 amp. 35 16.2 78°
175 -~ 1000 208 18.8 59° 5 amp. 175 5.4 67°
Current Coil Ratings: RENEWAL PARTS
Continuous 1 Sec.

A. 20-120 Watt Range

Repair work can be done most satisfactorily at

_ 5 Amperes 230 Amperes factery. “"However, interchangeable parts can be fur-
35-200 Watt Range nished“to, the customers who are equipped for doing
B. 100-600 Watt Range 8 Amperes 370 A repair work. When ordering parts always give the com-
175-1000 Watt Range p mperes plete nameplate data.
i » STATION BYS PYA; 1,2.3 1
; ! E Y. +— :
:;;_:’ "‘unr‘ st :'t" 125 VOLT TEST SOURCE ROTATION (,2,3

&}
ol

S bifep Yooubith
& & cS =+
i [ § id
T )

TRIPPING DIRECTION

DEVICE NUMBER CHART
32 - DIRECTIONAL POWER RELAY, TYPE Cw
52 - POWER CIRCUIT BREAKER
163 = INDICATING CONTACTOR SWITCH
8 ~BREAKER AUXILIARY COKTACT
TC - SREAKER TRIP COIL

WOTE: FOR BALMICED
3 PHASE COSOITIONS ONLY
ONE RELAY 13 REQUIRED

184A811

iy

PHASE

SHIFTER
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\VARIABLE
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TYPE CW RELAY
(FRONT VIEW)

ACT.

RHEQSTAT

(/swn'cu

®

NOTE :

MAXIMUM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN THE
CURRENT LEADS THE VOLTAGE BY 30° WITH CONNECTIONS AS SHOWN.

8494303

Fig. 6@External Schematic of Three Type CW Relays on a

Three:Phase

System. Note: For Balanced Three

Phaose Conditions only One CW Relay is required.

Fig. 7 Diagram of Test Connections for Type CW Relay in
FT-11 Case.
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Fig. 8 Outline and Drilling Plan for the Type CW Relay in the Type FT11 Case.






INSTALLATION

Westinghouse I.L. 41-241.2C
e OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE CW POWER RELAY
ZERO DEGREE CHARACTERISTIC

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 properly
and operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CW relay is a single phase induction
type relay providing over power or reverse power pro-
tection for electrical equipment or circuits. It is not
intended for use as a fault protective relay.

CONSTRUCTION

The relay consists of a product operated unit, a
phase shifter and an indicating contactor switch(I€S).

Product Type Unit

The electromagnet for the main elementyhasva
tapped current. coil located on the center leg of an
‘““E’’ type laminated structure and two poteftial coils
on the outer legs. Operating torque isfobtained by en-
ergizing the tapped coil with line current and the two
outer coils with line potential fromiythe Tine potential
transformers. Out of phase air4qgap fluxes necessary
for operating torques are prodiiced by, a phase shifting
network in conjunction withgthe ‘petential coils. Maxi-
mum torque occurs when the ctirrent and voltage are
in phase. The voltage is independent of the direction
of power flow. This proyvides a reference so that the
disc can rotate“in either/direction depending upon
direction of theé line ‘current. The combination of volt-
age and cument produces an operating torque propor-
tional to powenr:

Phase Shifter The phase shifter network consists of a
capacitor in parallel with the potential coils and a

reactor in series with the above combination.

Indicating Contractor Switch Unit (ICS)

The d-c indicating contactor switch is a small

SUPERSEDES I.L. 41-241.2B

*Denotes change from superseded issue.

clapper type device. A magnetic¥armature, to which
leaf-spring mounted contactsyare‘attached, is attracted
to the magnetic core upon /nergization of the switch.
When the switch closes, the moving contacts bridge
two stationary contacts, eompleting the trip circuit.
Also during this_operation two fingers on the armature
deflect a spring located on the front of the switch,
which allows the, operation indicator target to drop.
The target(is reset from the outside of the case by a
push rod located at the bottom of the cover.

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

CHARACTERISTICS

The type CW relays are available in the following
ranges and taps:

SINGLE PHASE
WATT RANGE | POTENTIAL COIL TAPS
20 - 120 120 20-30-40-60-
80-100-120
100 — 600 120 100-150-200-300-
400-500-600

Typical 60 cycle Time-Power Curves are shown
in Figs.3 & 4. The curves are taken at maximum tor-
que which occurs with the current and voltage in
phase (within +4°),

Trip Circuit

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

The indicating contactor switch has two taps
that provide 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.

EFFECTIVE MAY 1967



TYPE CW POWER RELAY

Fig. 1 Type CW Relay Without Case. 1 - Capaciter. 2 - Reactor. 3 - Indicating Contactor Switch (ICS).

4 - Time-Power Unit.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms d-c resistance

2.0 ampere tap 0.15 ohms d=c resistance

INSTALEATION

The relays should” be ‘mounted on switchboard
panels or their equivalent in" a location free from dirt,
moisture, excessive vibration and heat. Mount the re-
lay 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 projection mounting.
Either a mounting stud or the mounting screws may be
utilized for grounding the relay. The electrical con-
nections“may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal*’studs furnished with the relay for thick
panels mounting. The terminal studs may be easily re-

moved 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.

SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The power to operate the relay equals the pri-
mary power divided by the current and potential trans-
former ratios. This relay power expressed as multi-
ples of the chosen tap locates a value on the abscissa
of the Time-Power Curves of Fig. 3 and 4. The relay
operating time for various time dial settings then is
observed on the ordinate. By changing taps or time
dial, the required operating time can be selected
for a specific power value.
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INDICATING —_____|
CONTACTOR 1cs
SwiTCH

[ REACTOR

_/IIDUCTIDN UNIT

|_——CHASS IS OPERATED
SnORTING SWITCnH

f—— RED HANDLE
__ITTEST swITCh

TTTCURRENT TEST JACH

—— TERMINAL

WITH RELATIVE InSTANTAREQUS POLARITY
AS SHOWN, THE CONTACTS CLOSE.

183A773

Fig. 2 Internal Schematic of the Type CW Relay in
the Type FT 2] Case.

CAUTION

When changing taps with the relaygin service,
screw the extra tap screw in the new tap hole,before
removing the old tap screw. Thisprevents open-
circuiting the current transformers.

Indicating Contactor Switch (ICS)

No setting is required on,theI€S unit except the
selection of the 0.2 or 2.0mampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to,thendéesired setting by means
of the connecting screw,

ADJUSTMENT,AND MAINTENANCE

The proper, adjustments to insure correct opera-
ting of this relaythave been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay taken
apartifor repairs, or if it is desired to check the ad-
juStments at regular maintenance periods, the instruc-
tions, below should be followed.

All contacts should be cleaned periodically. 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 dan-
get of embedding small particles in the face of the
soft silver and thus impairing the contact:

Product Unit

Contacts — The index_mark on the movement
frame will coincide with the| ‘‘@”ymark on the time
dial when the stationary“eontact has moved through
approximately one-half of.its nermal deflection. There-
fore, with the stationary contact resting against the
backstop, the index imark is/offset to the right of the
‘0" mark by approximately .020’’. The placement of
the various time dial positions in line with the index
mark will givefoperating times as shown on the re-
spective time=current’curves.

Minimum (Trip Watts — Set the time dial to position 6.
Usinghthe lowest tap setting, altemately apply tap
valueWwatts plus 3% and tap value watts minus 3%
Withy the) current and the voltage in phase. The mov-
inglcontact should leave the backstop at tap watts
plus 3% and should retum to the backstop at tap
value watts minus 3%. The relay should be calibrated
Wwith 10 times tap value watts at the number six time
dial position. Check several points on the typical time
curves. Time curve calibration is effected by adjust-
ing the position of the permanent magnet keever.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffici-
cient d-c current through the trip circuit to clo4se 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.

ENERGY REQUIREMENTS

The 60cycle burdens of the type CW Relay Single
Phase Application are as follows:

1. The 20-120 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags By Volt Amperes

26.5° 5.4

B. Curent Coil at 5 Amperes

TAP CURRENT LAGS BY VOLT AMPERES

20 78° 16.2
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Fig.3 Typical 60 cycle Time Curves of the 20-120 watt Type CW Relay.
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Fig. 4 Typical 60 cycle Time Curves of the 100-600 watt Type CW Relay.
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2. The 100-600 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags by Volt Amperes

20° 5.9
B. Current Coil Burden at 5 Amperes

TAP CURRENT LAGS BY VOLT AMPERES

100 67° 5.4
Current Coil Ratings

Continuous 1 Sec.

A. 20-120 Watt Range 5 Amperes 230 Amperes
B. 100-600 Watt Range 8 Amperes 370 Amperes

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 com-

plete nameplate data. :
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INSTALLATION

Westinghouse  I.L. 41-241.4
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CWD POWER RELAY
Three Phase Watt Sensing 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 thatallmoving parts operate freely,inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and electrical connections.

APPLICATION

These relays are used to initiate switching or
control operations when the line watts rises above
a preset value, or falls below a preset value, Thils
the relay is a current sensing device with high and
low current settings.

The CWD relay for the three-phasejapplieation
uses phase-to-phase voltage and line current, with
maximum torque occuring when the/relay, current
leads the relay voltage by 30° at system(unity power
factor. The relay operates on single,phase watts
multiplied by V3. One CWD. relay is required for
balanced three phase systempand three relays are
required for unbalanced conditions.

CONSTRUCTION

The relay consi$ts{)of an induction disc type
watt sensing, unit,containing a phase shifter.

Product {LypefUnit

The electromagnet for the main element may
have a tapped current coil located on the center leg
of an “‘E’’ type laminated structure and two potential
coils on the outer legs. Operating torque is obtained
by energizing the current coil with line current and
the two outer coils with line potential from the line
potential transformers. Out of phase air gap fluxes
necessary for operating torques are produced by a

NEW INFORMATION

phase shifting network in/conjunction with the poten-
tial coils. Maximum,torque occurs when the current
leads the voltage by 30 degrees. The voltage is inde-
pendent of the“direction of power flow. This provides
a referenée, so that the disc can rotate in either
directionmdepending upon magnitude of the line cur-
rent. The/ombination of voltage and current produces
an operating torque proportional to power.

When the watt sensing unit contact closes to
the right this indicates that the line watts are at or
above the value of watts desired. Conversely when
the watt sensing unit contact closes to the left this
indicates that the line watt is at or below value of
current desired.

Phase Shifter

The phase shifter network consist of a resistor
in series with the potential coils.

CHARACTERISTICS

The type CWD relays are available in the follow-
ing ranges and taps:

(L Veo)
Volt
Linoe-:o ﬁ—(siﬂgle phase watts)
Line Range Taps
120 20- 120 20-30-40-60-80-100-120
100- 600 100-150-200-300-400-500-600
208 35- 200 35-50-70-100-140-175-200
175-1000 175-250-350-500-700-875-1000
10~ 60 None
20- 120 None
120 50- 300 None
100- 600 None
150- 900 None

EFFECTIVE JUNE 1964



TYPE CWD POWER RELAY

The type CWD watt sensing relay has adjust-
able high and low wattage contacts that can be set
around a 150 ° arc which is calibrated in watts on
non-tapped relays, or in percent of tap value watts
on tapped relays. These values represent the tripping
position of the moving contacts when the value of
watts is applied to the relay. For the tapped relays
the percent scale markings are 80, 85, 90, 95, 100,
105 and 100.

The moving contacts will assume a position cor-
responding to the watts applied to the relay and will
stay in that position until the wattage changes. If the
wattage changes either gradually or suddenly,the con-
tact will assume a new position corresponding to the
change unless the travel is limited by the setting of
the adjustable contacts. If the contacts are set to
close for a particular value of watts, and if a wattage
of that exact amountis applied, then the relay is oper-
ating at its minimum trip point and the times on re-
peated operations are not repetitive within close
tolerances. However, wattage appreciably greater
than the wattage setting, or appreciably less than
the wattage setting, result in relay timing operations
which are consistent for repeated trials.

The induction unit has inverse timing; that is,
the greater the change in watts, the faster the relay
contact will travel.

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 re-
lay vertically by means of the four mounting heles on
the flange for semi-flush mountingor by means of’ the
rear mounting stud or studs for projection meunting.
Either amounting stud or the mounting®™screws$ may be
utilized for grounding the relay. The electrical con-
nections may be made directlygste, thesterminals by
means of screws for steel paneldmounting or to the
terminal studs furnished, with,the relay for thick panel
mounting. The terminal’'studs may be easily removed
or inserted by locking, two nutsyon the stud and then
turning the proper nut with a #rench.

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

SETTINGS
Product Jnit

The*€WD relay for three-phase 208V application
has“tapsawhich represents single phase watts multi-
plied by V3. The power to operate the relay equals

2

the three phase primary power divided by the quantity
V3 times the current and potential transformer ratios:

The watt sensing unit settings can be defined
either by contact settings or tap setting. The high
and low watt contact settings are described under
‘‘Characteristics’’,

Relays which are tapped have ajeonneetor screw
on the terminal plate above thesseale“which makes
connections to various turns on the ‘Operating coil.
The tap setting is made by placing this screw in the
desired tap as marked on the terminal plate.

Caution

Since the tap gblock®connector screw carries
operating current, [be/sure that the screw is turned
tight. In orderito avoid opening the current trans-
former circuits whemchanging taps under load, connect
the spare{connector screwin the desired tap position
before removing the other tap screw from the original
tap position.

ADJUSTMENTS AND MAINTENANCE

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

Acceptance Check

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

A. Current Sensing Unit

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

2. Calibration Check — Check the scale mark-
ings by setting either of the two contacts at a value
marked on the scale, then alternately apply this
wattage plus 5% and minus 5% for non-tapped relays,
and plus and minus 3% for tapped relays. The under
wattage contact should make at the lower wattage
and break at the higher wattage. For the over wattage
contact check, the contact will make for the higher
wattage and break at the lower wattage.
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TYPE CWD POWER RELAY

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. The use of phantom loads, in
testing induction-type relays, should be avoided,
since the resulting distorted current wave form will
produce an error in operation.

All contacts should be periodically cleaned. A
contact burnisher #182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver 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 disturbed. This procedure should not
be used until it is apparent that the relay is not in
proper working order. (See ‘‘Acceptance Check’’).

A. Watts Sensing Unit

1. Contacts — Apply sufficient wattage to the
relay, to make the disc float in the center of its
travel. Move both of the adjustable contacts until
they just make with the moving contact. If the [two

contact pointers do not meet at the same point on the
scale (+ 1/32’"), adjust the follow on both adjustable
contacts. Approximately the same follow should)be
in each of the adjustable stationary contacts.

2. Calibration Check — The adjustment of the
spring tension in calibrating the relaymis most con-
veniently made with the damping anagnetsremoved.

Set either of the adjustablesStationary contacts
in the center of its travel and(apply this wattage to
the relay. Wind up the spiralysprings¢by means of the
spring adjuster until the stationary contact and mov-
ing contact just make.

Check the other markings by setting the adjust-
able contact on th€se markings and applying the cor-
responding wattageto the relay. The contacts should
make within plusyor“minus 5% of contact setting for
non-tapped, relays and plus or minus 3% of contact
setting forytapped relays.

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.



TYPE CWD POWER RELAY I.L. 41-2404

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CWD Relay
Three-Phase Applications are as follows:

Relay Range Potential Circuit Current Circuits
Current Relay Current
\"

Watts oltage Voltamperes lags by Current Tap Veltanperes lags by
10 - 60 120 20.5 68 ° 5 amp. Noae 16.2 78°
20 - 120
50 - 300

100 - 600
150 - 900
35 - 200 208 18.8 59° 5 dmps. 35 16.2 78°
100 — 600 120 20.5 68° 5 amps. J 100 5.4 67°
175 — 1000 208 18.8 59 ° 5%mps. | 175 5.4 67°
Current Coil Ratings:
Watt Range Céntinuous 1 Sec.
20 100
A. Non-Tapped 50 — 300 5, amps. 230 amps.
100 - 600
150 — 900
B T d 35 — 200 5 amps. 230 gmps.
. lappe 100 — 600
{ 175 ~ 1000 8 amps. 370 amps.
' - STATION Bus PHASE ROTATIOR 4,23 '
: — T :
120 VOLT TEST SQUACE ROTATION 1,2,3
1
vz
3
P 2 | TYPE CUD RELAY (FRONT viEw)
f' PH=t a3 A
3 PHe2 P‘::ﬁ 4
R H % - METER {mm
sFeq [c +
by ', AcT
s2 DEYICE NUMBER CHART.
12 % 32-WATT SEBSING POWER RELAY, TYPE CWO \ JREOSTAT
D.C.

03—+ YARIABLE
AUTO-TRANSFORMER
\32-1 32:2 32-3 )
10 10 10

32-2

£32-1-1C8 32-3

1 NOTE: FOR BALANCED 3 PHASE CORDITIONS NOTE: MAX|IUM TORQUE ANGLE IN TME TRIPPING DIRECTION OCCURS WHEN THE
OKLY ORE RELAY I3 REQUIRED. CURRENT LEAOS TME VOLTAGE 8Y 300 WITH COMRECTIONS AS Suoww.
32-1 %32-1%32-2 5 32-2 5 32-3 X 32-3
T 97T 9T §2

TO CONTROL
Circuit

MES.
6294698
Fig. 3 External Schematic of Three Type CWD Relays on 629A689
a Three-Phase System. Note: For Balanced Three
Phase Conditions only One CWD Relay is required. Fig. 4 Diagram of Test Connections for CWD Relays.
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INSTALLATION

Westinghouse 1.L. 41-241.38
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPECW POWER RELAY

THREE PHASE APPLICATION

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, inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and electrical connections.

APPLICATION

The type CW relay for three-phase application is
a single phase induction type relay providing over
power or reverse power protection for electrical equip-
ment or circuits. It is not intended for use as a fault
protective relay.

The CW relay for three-phase application uses
phase-to-phase voltage and line current, with maxi-
mum torque occuring when the relay current{leads the
relay voltage by 30° at system unity power factor.
The relay operates on single phase watts multiplied
by /3 . One CW relay is required for bdlanced three
phase system and three relays are required /for un-
balanced conditions.

CONSTRUCTION

The relay consists oflagproduct operated unit, a
phase shifter and an indicating" contactor switch
(ICS).

Product Type Unit

The electromagnét for the main element has a
tapped current coil“lecated on the center leg of an
“E” type daminated structure and two potential coils
on the outerjlegs./Operating torque is obtained by
energizing the tapped coil with line current and the
two outer coils with line potential from the line poten-
tial transformers. Out of phase air gap fluxes neces-
saryQfor operating torques are produced by a phase
shifting, network in conjunction with the potential
coils. Maximum torque occurs when the current leads
the voltage by 30 degrees. The voltage is independent
of the direction of power flow. This provides a refer-
ence so that the disc can rotate in either direction de-

SUPERSEDES I.L. 41-241.3A

*Denotes change from superseded issue.

pending upon direction of the line current. The com-
bination of voltage and current produces an operating
torque proportional to‘pewer.

Phase Shifter &~ The phase shifter n_etwork consist of
a resistor in‘series with the potential coils.

Indicatinlg Contdctor Switch Unit (ICS)

Theypd-c indicating contactor switch is a small
clapperytype device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is attracted
to theymagnetic 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.

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 CW relays are available in the following
ranges and taps:

Volts V3 (single phase watts)
Line-to
Line Range Taps
120 20~ 120 20- 30~ 40— 60~ 80-100- 120
100- 600| 100-~150-200-300-400-~500- 600
208 35— 200/ 35—~ 50—~ 70-100-140-175- 200
175-1000| 175-250-350-500—-700-875—~1000

Typical 60 cycle Time-Power Curves are shown
in Figs. 3 & 4. The curves are taken at maximum tor-
que which occurs with the current leading the voltage
by 30 degrees. (within +4°)

EFFECTIVE JANUARY 1962



TYPE CW POWER RELAY

Fig. 1. 1.

Trip Circuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts ©f theuin-
dicating contactor switch will safely 4carry this|cur-
rent long enough to trip a circuit breaker.

The indicating contactor switech hasytwo taps that
provide pickup setting of 0.2 or 2 amperes.”To change
taps requires connecting the leal located in front of
the tap block to the desired setting/by means of a
screw connection.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5)0chms d-c resistance

2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The ‘relays should be mounted on switchboard
panels “orytheir equivalent in alocationfree from dirt,
moisture, excessive vibration and heat. Mount the re-
lay vertically by means of the four mounting holes on
the“flange for semi-flush mounting or by means of the

Time-power unit. 2. Indicating Connector!Switch (ICS). Note: Phase shifting resistor is mounted in rear.

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

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

SETTINGS

Product Unit

There are two'settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The CW relay for three-phase application has
taps which represents single phase watts multiplied
by 3. The power to operate the relay equals the
three phase primary power divided by the quantity \/3
times the current and potential transformer ratios.



TYPE CW POWER RELAY

.L.41-241.38

INDICATING
CONTACTOR |

SWITCH

3 INDUCTION UNIT

CHASSIS OPERATED
SHORTING SWITCH

H—-RED HANDLE
——TEST SWITCH
- CURRENT TEST JACK

{— TERMINAL

FRONT VIEW

WITH RELATIVE {NSTANTANEOUS POLARITY
AS SHOWN, THE CONTACTS CLOSE.

183A776

Fig. 2. Intemal Schematic of the Type CW Relay in the
Type FTI11 Case.

This relay power expressed as multipl es of the chosen
tap locates a value on the abscissa of the Time-Power
Curves of Fig. 3 and 4. The relay operating time for
various time dial settings then is observed on the
ordinate, By changing taps or time dial, the re@quired
operating time can be selected for specifi¢c. power
value.

CAUTION

When changing taps with the relay\in/service,
screw the extra tap screw in the newap hole before
removing the old tap screw. This|prevents open-
circuiting the current transformers.

Indicating Contactor switch (ICS)

No setting is required gn“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
front of the tap block to the'desired setting by means
of the connecting screw.

ADJUSTMENT AND MAINTENANCE

The proper adjuStments to insure correct operat-

ing of this relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, therelay taken
apart for repairs, or if it is desired to check the ad-
justments at regular maintenance periods, the instruc-
tions below should be followed.

All contacts should be c¢leaméd periodically. A
contact burnisher S#182A836H01 ,isf recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not réecommended, because of the
danger of embedding small(particles in the face of the
soft silver and thus impairing the contact.

Product Unit

Contacts, —The index mark on the movement
frame awill \eoincide with the ‘‘O’’ mark on the time
dial whenytheastationary contact has moved through
approximatelyyone-half of its normal deflection. There-
fore; with, the stationary contact resting against the
backstop, the index mark is offset to the right of the
“O"ymark by approximately .020’’. The placement of
the various time dial positions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.

Minimum Trip Watts — Set the time dial to position 6.

Using the lowest tap setting, altemately apply tap
value watts plus 3% and tap value watts minus 3%.
The moving contact should leave the backstop at tap
value watts plus 3% and should return to the backstop
at tap value watts minus 3%. The relay should be cali-
brated with 10 times tap value watts at the number
six time dial position. Check several points on the
typical time curves. Time curve calibration is affect-
ed by adjusting the position of the permanent magnet
keeper,

Indicating Contoctor Switch (ICS)

Close the main relay contacts and pass suffi-
cient 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.
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Fig. 3. Typical 60 cycle Time Curves of the 20-120 and 35-200 watt Type CW Relay.




TYPE CW POWER RELAY 1.L.41-247138

30 2 4 6 8 10 12 14 16 18 20
2ol
TYPE CW
HIGH WATT RELAYS
- TYPICAL TIME CURVES
10— AW\
8 AN
6 LN
5 TIANNN
I\
S \\:\
2 \ o
TIME DIAL
\\\ \\\L, EEEE;:EEEEEE::::::\\“‘~--___ SETTING
8 l.o AN \\\\} —— ]
Z 08 N\ h NI X 10
S N W L N N L N I e ———°
S o6 | W N VG G~ S N S — 8
2 05 IV S e e s
= NN N S e
;_J \k \ \‘\\ \\\4
F 03 \ \\ \ —
\‘ _— 3
0.2 e
N\ | T —— 2
0.08 —~~ — |
0.06 —~ |
0.05 — |
0.04 2
0.03
002
0.0l
2 4 6 8 10 12 14 16 18 20

MULTIPLES OF TAP WATTS

18L4A601

Fig. 4. Typical 60 cycle Time Curves of the 100-600 and 175-1000 watt Type CW Relay.



TYPE CW POWER RELAY

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay
Three-Phase Application are as follows:

Rel ay Range Potential Circuit Current Circuit
Watts Voltage Voltamperes Current Current Rel ay Voltamperes Querent
lags by Tap lags by
2 - 120 120 20.5 68° 5 amp. 20 16.2 78°
100 - 600 120 20.5 68° 5 amp. 100 5.4 67°
35 - 200 208 18.8 59° 5 amp. 35 16.2 78°
175 - 1000 208 18.8 59° 5 amp. 175 5.4 67°
Current Coil Ratings:
Continuou§ 1 Sec.
A. 20-120 Watt Range
Amperes 230 A res
35-200 Watt Range  ° TF 30 Ampere
B. 100-600 Watt Range
8 Amperes 370 Amperes
175-1000 Watt Rang® P P
= = STATION BUS PHASE !qu 108 1,2.3 1
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RENEWAL PARTS

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

Pi~1
2

PH-2

T
2
B
PH-3

nished to the customers who are equipped for doing

o I o K e repair work. When ordering parts always give the com-
32 - DIRECTIONAL POWER RELAY, TYPE Cw
V%3 52,- POWERNCIRCUIT BREAKER plete nameplate data.
ACT = INDICATING CONTACTOR SWITCH
[ - BREAKER AUXILIARY CONTACT
TC - BREAKER TRIP COIL
)
Ies
4 22 B3

MOTE: FOR BALANCEO
3 PHASE COMDITIONS OMLY
ONE RELAY 13 REQUIRED

1844811

% Fig. 5{nExternal Schematic of Three Type CW Relays on
@, Three-Phase System. Note: For Balanced Three
Phase Conditions only One CW Relay is required.
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INSTALLATION

Westinghouse  I.L. 41-241.4
OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE CWD POWER RELAY
Three Phase Watt Sensing 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 thatall moving parts operate freely,inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and electrical connections.

APPLICATION

These relays are used to initiate switching or
control operations when the line watts rises above
a preset value, or falls below a preset value, Thus
the relay is a current sensing device with highgand
low current settings.

The CWD relay for the three-phase applicatien
uses phase-to-phase voltage and line current,“with
maximum torque occuring when the relay/ current
leads the relay voltage by 30° at system unity power
factor. The relay operates on single phase watts
multiplied by V3. One CWD Trelayiis required for
balanced three phase system afd three relays are
required for unbalanced conditions.

CONSTRUCTION

The relay consists’ of an induction disc type
watt sensing unit containing a phase shifter.

Product Type, Unit

The electromagnet for the main element may
have a tapped current coil located on the center leg
of an ‘‘E’’ type laminated structure and two potential
coils‘on the outer legs. Operating torque is obtained
bydenergizing the current coil with line current and
the two outer coils with line potential from the line
potential transformers. Out of phase air gap fluxes
neecessary for operating torques are produced by a

NEW INFORMATION

phase shifting network infconjunction with the poten-
tial coils. Maximum toerque occurs when the current
leads the voltage by30 degrees. The voltage is inde-
pendent of the direetion of power flow. This provides
a reference s, that"the disc can rotate in either
direction depending upon magnitude of the line cur-
rent. The (combination of voltage and current produces
an operating terque proportional to power.

When) the watt sensing unit contact closes to
the right this indicates that the line watts are at or
above,the value of watts desired. Conversely when
the watt sensing unit contact closes to the left this
indicates that the line watt is at or below value of
current desired.

Phase Shifter

The phase shifter network cbnsist of a resistor
in series with the potential coils.

CHARACTERISTICS

The type CWD relays are available in the follow-
ing ranges and taps:

(L Vo)
Volt
Linoe-fso \/T(sirlgle phase watts)
Line Range Taps
120 20- 120 20-30-40-60-80-100-120
100- 600 100-150-200-300-400-500-600
208 35- 200 35-50-70-100-140-175-200

175-1000 175-250-350-500-700-875-1000

10~ 60 None

20- 120 None

120 50- 300 None

100- 600 None

150 - 900 None

EFFECTIVE JUNE 1964



TYPE CWD POWER RELAY

The type CWD watt sensing relay has adjust-
able high and low wattage contacts that can be set
around a 150 ° arc which is calibrated in watts on
non-tapped relays, or in percent of tap value watts
on tapped relays. These values represent the tripping
position of the moving contacts when the value of
watts is applied to the relay. For the tapped relays
the percent scale markings are 80, 85, 90, 95, 100,
105 and 100.

The moving contacts will assume a position cor-
responding to the watts applied to the relay and will
stay inthat position until the wattage changes. If the
wattage changes either gradually or suddenly,the con-
tact will assume a new position corresponding to the
change unless the travel is limited by the setting of
the adjustable contacts. If the contacts are set to
close for a particular value of watts, and if a wattage
of that exact amountis applied, then the relay is oper-
ating at its minimum trip point and the times on re-
peated operations are not repetitive within close
tolerances. However, wattage appreciably greater
than the wattage setting, or appreciably less than
the wattage setting, result in relay timing operations
which are consistent for repeated trials.

The induction unit has inverse timing; that isf{
the greater the change in watts, the faster the relay
contact will travel.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent ina location free fromedirt,
moisture, excessive vibration and heat. Mount the re-
lay vertically by means of the four mounting, holes on
the flange for semi-flush mounting,or.byameans of the
rear mounting stud or studs for projection» mounting.
Either amounting stud or the mounting ,serews may be
utilized for grounding the relay), The electrical con-
nections may be made directlyy to“the terminals by
means of screws for steel \pafiel) mounting or to the
terminal studs furnished withthe'relay for thick panel
mounting. The terminal studsymay be easily removed
or inserted by lo€kingftwo sluts on the stud and then
turning the proper nutwiti’'a wrench.

For detailed FT case information refer to I.L.
41-0176.

SETTINGS
_Prodict Unit,

T'he CWD relay for three-phase 208V application
hasataps which represents single phase watts multi-
plied by V3. The power to operate the relay equals

2

the threephase primary power divided by the quantity
V3 times the current and potential transformer gatios

The watt sensing unit settings can be defined
either by contact settings or tap setting. The high
and low watt contact settings are describedpunder
‘‘Characteristics’’.

Relays which are tapped haveya cenfiector screw
on the terminal plate above phe,scale which makes
connections to various turns on the operating coil.
The tap setting is made by@placing this screw in the
desired tap as marked on, the térmminal plate.

Caution

Since the tapy bloek connector screw carries
operating current, /be sure that the screw is turned
tight. In order to\avoid opening the current trans-
former circuits Wwhen changing taps underload,connect
the spare“cennector screwin the desired tap position
befotes#emoving the other tap screw from the original
tap position.

ADJUSTMENTS AND MAINTENANCE

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

Acceptance Check

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

A. Current Sensing Unit

1. Contact Adjustment Check — Set the left-
hand contact in the center of the scale and adjust
the wattage until the moving contact just makes.
Move the left-hand contact out of the way and bring
the right-hand contact up until the contacts just
make. The right pointer should be within +1/32’’ of
where the left-hand pointer was.

2. Calibration Check — Check the scale mark-
ings by setting either of the two contacts at a value
marked on the scale, then alternately apply this
wattage plus 5% and minus 5% for non-tapped relays,
and plus and minus 3% for tapped relays. The under
wattage contact should make at the lower wattage
and break at the higher wattage. For the over wattage
contact check, the contact will make for the higher
wattage and break at the lower wattage.
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TYPE CWD POWER RELAY

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. The use of phantom loads, in
testing induction-type relays, should be avoided,
since the resulting distorted current wave form will
produce an error in operation.

All contacts should be periodically cleaned. A
contact burnisher #182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver 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 disturbed. This procedure should not
be used until it is apparent that the relay is not in
proper working order. (See ‘‘Acceptance Check’’).

A. Watts Sensing Unit

1. Contacts — Apply sufficient wattage to, the
relay, to make the disc float in the center of its
travel. Move both of the adjustable contactsfuntil
they just make with the moving contact. If the/ftwo

contact pointers do not meet at the same point on the
scale (+1/32""), adjust the follow on both adjustable
contacts. Approximately the same follow should be
in each of the adjustable stationary contacts.

2. Calibration Check — The :;djustment of the
spring tension in calibrating the zelay is most con-
veniently made with the damping magnet removed.

Set either of the adjustableystationary contacts
in the center of its travel and’apply this wattage to
the relay. Wind up the spiral spring by means of the
spring adjuster until the stationary contact and mov-
ing contact just makes

Check the other‘markings by setting the adjust-
able contact on these markings and applying the cor-
respondingiwattageto the relay. The contacts should
make within, plus or minus 5% of contact setting for
non-tapped relays and plus or minus 3% of contact
setting for tapped relays.

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.



TYPE CWD POWER RELAY I.L. 41524174

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CWD Relay
Three-Phase Applications are as follows:

Relay Range Potential Circuit Current Circuits
Current Relay Current
Watts Voltage Voltamperes lags by Current Tap Voltamperes lags by
10 - 60 120 20.5 68 ° 5 amp. None: 16.2 78 °
20 - 120
50 — 300
100 — 600
150 — 900
35 - 200 208 18.8 59° 5 anips, 35 16.2 78°
100 — 600 120 20.5 68° 5.amp4d. |/ 100 5.4 67°
175 — 1000 208 18.8 59° 5 amps. | 175 5.4 67°
Current Coil Ratings:
Watt Range Continuous, 1 Sec.
20 180
A. Non-Tapped 50 — 300 Shamps. 230 amps.
100 — 600
150 — 900
B T 4 35 — 200 5 amps. 230 amps.
. Tappe 100 - 600
{ 175 — 1000 8 amps. 370 amps.
1 TATION BUS PUASE ROTATIOR 1.2.3
~STATION 803 ; ;
: | s
E“:’\_j"q{ 120 VOLT TEST SQUACE ROTATION 1,2,3
* 5 " . .
pw v2
» | | TYPE CWD RELAY (FAOAT VifW)
u+ 32-1 %2 PuASE
A, 2 SHIFTER st A
H L & rs%: (100
" ? “:1 ACT
-0+ O
DEVICE NUMBER CHART
1213 32-WATT SENSING POWER RELAY, TYPE CWD MMEOSTAT
. c. \lnmu
AUTO-TRANSFORMER
s i T v D e S e e
T0 conTROL
circuniT
RES.
629A698
Fig. 3 External Schematic of Three Type CWD Relays on 629A68,9
a Three-Phase System. Note: For Balanced Three
Phase Conditions only One CWD Relay is required. Fig. 4 Diagram of Test Connections for CWD Relays.
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INSTALLATION

I.L. 41-2413

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPECW POWER RELAY

THREE PHASE APPLICATION

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, inspect
the contacts to see that they are clean and close
properly, and operate the relay to check the settings
and el ectrical connections.

APPLICATION

The type CW relay for three-phase application is
a single phase induction type relay providing over
power or reverse power protection for electrical equip-
ment or circuits. It is not intended for use as a fault
protective relay.

The CW relay for three-phase application uses
phase-to-phase voltage and line current, with maxi-
mum torque occuring when the relay current 4deadséthe
relay voltage by 30° at system unity poWwer factor.
The relay operates on single phase watts multiplied
by /3. One CW relay is required for balanced three
phase system and three relays are required for un-
balanced conditions.

CONSTRUCTION

The relay consists of @product operated unit, a
phase shifter and an indicating, contactor switch
(ICS).

Product Type Unit

The electromagnet for the main element has a
tapped current coil loeated on the center leg of an
““E’’ typed laminated structure and two potential coils
on the outer “legs. Operating torque is obtained by
energizing the tapped coil with line current and the
two outer coils with line potential from the line poten-
tial transformers. Out of phase air gap fluxes neces-
sary for operating torques are produced by a phase
shifting \network in conjunction with the potential
cgoils;y Maximum torque occurs when the current leads
the voltage by 30 degrees. The voltage is independent
of the direction of power flow. This provides a refer-
ence so that the disc can rotate in either direction de-

NEW INFORMATION

pending upon direction' of/the, line current. The com-
bination of voltage and current produces an operating
torque proportional to pewer.

Phase Shifter £ The phase shifter network consist of
a resistor in Series with the potential coils.

Indicating Contactor Switch Unit (ICS)

The“d-c indicating contactor switch is a small
C¢lapper ‘type device. A magnetic armature, to which
leafsspring mounted contacts are attached, is attracted
to,the“magnetic core upon energization of the switch.
Wheni'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.

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 CW relays are available in the following
ranges and taps:

Volts V3 (single phase watts)
Line-to
Line Range Taps

120 20- 120 20- 30- 40- 60— 80-100- 120
100- 600 100-150-200-300-400-500- 600

35— 50-.70-100-140-175- 200
175-250-350-500-700-875-1000

208 35- 200
175-1000

Typical 60 cycle Time-Power Curves are shown
in Figs. 3 & 4. The curves are taken at maximum tor-
que which occurs with the current leading the voltage
by 30 degrees. (within 14°)

EFFECTIVE JUNE 1960



TYPE CW POWER RELAY

Fig. 1. 1. Time-power unit. 2. Indicating Connector Switch (ICS).) Note: Phase shifting resistor is mounted in rear.

Trip Circuit

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

The indicating contactor switch has two taps that
provide pickup setting of 0.2 or 2 amperess, To change
taps requires connecting the leadgdecated) in front of
the tap block to the desired setting<by means of a
screw connection.

Trip Circuit Constant

Indicating ContdctorgSwitéh (ICS)
0.2 ampere tap 645 ohms d-c resistance

2.0 ampere tap 0.15 ohms d-c resistance

INSTALLATION

The gelays should be mounted on switchboard
panels jor their‘equivalent in alocationfree from dirt,
moisture, excessive vibration and heat. Mount the re-
lay 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 projection mounting.
Either a mounting stud or the mounting screws may be
utilized for grounding the relay. The electrical con-
nections may be made directly to the terminals by
means of screws for steel panel mounting or to the
terminal studs furnished with the relay for thick panel
mounting. The terminal studs may be easily removed
or inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

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

SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The CW relay for three-phase application has
taps which represents single phase watts multiplied
by /3. The power to operate the relay equals the
primary power divided by the current and potential
transformer ratios. This relay power expressed as

i,



TYPE CW POWER RELAY

LL. 41-241.3

INDICATING
coNTACTOR. s

SWITCH

- L INDUCTION UNIT

{——CHASS IS OPERATED
SHORTING SWITCA

RED HANDLE
——TEST SWITCH
[T—CURRENT TEST JACK

{— TERMINAL

WiTh RELATIVE INSTANTANEOUS POLARITY
A3 SHOWN, THE CONTACTS CLOSE.

183A776

Fig. 2. Internal Schematic of the Type CW Relay in the
Type FTI11 Case.

multiples of the chosen tap located a value on the
abscissa of the Time-Power Curves of Fig. 3 and 4
The relay operating time for various time dial set-
tings then is observed on the ordinate. By changing
taps or time dial, the required operating time can be
selected for specific power value.

CAUTION

When changing taps with the relay in ‘service,
screw the extra tap screw in the newgtap thole before
removing the old tap screw. This prevents open-
circuiting the current transformerss

Indicating Contactar switchl(ICS)

No setting is required,on the ACS unit 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{tosthe desired setting by means
of the connecting'screw.

ADJUSTMENT_AND MAINTENANCE

The properjadjustments to insure correct operat-

ing of this relay have been made at the factory, and
should not be disturbed af ter receipt bygthe customer.
If the adjustments have been changed, the relay taken
apart for repairs, or if it is desired to cheek the ad-
justments at regular maintenance periods, the instruc-
tions below should be followed.

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

Product Unit

Contacts®= The index mark on the movement
frame will coineide with the ‘‘O’" mark on the time
dial “when the /stationary contact has moved through
approximately one-half of its normal deflection. There-
foremwith the stationary contact resting against the
backstop, the index mark is offset to the right of the
“@’’ mark by approximately .020’’. The placement of
the various time dial positions in line with the index
mark will give operating times as shown on the re-
spective time-current curves.

Minimum Trip Watts — Set the time dial to position 6.
Using the lowest tap setting, alternately apply tap
value watts plus 3% and tap value watts minus 3%.
The moving contact should leave the backstop at tap
watts plus 3% and should return to the backstop at
tap value watts minus 3%. The relay should be cali-
brated with 10 times tap watts at the number six time
dial position. Check several points on the typical time
curves. Time curve calibration is affected by adjust-
ing the position of the permanent magnet keeper.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffi-
cient 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.
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TYPE CW POWER

RELAY

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay

Three-Phase Application are as follows:

Relay Range Potential Circuit Current Circuit
Watts Voltage Voltamperes Current Current Relay Voltamperes Gorrent
lags by Tap lags by
20 -~ 12 120 20.5 68° 5 amp. 2 16.2 78°
100 - 600 120 20.5 68° 5 amp. 100 5.4 67°
35 - 200 208 18.8 59° 5 amp. 35 16.2 78°
175 - 1000 208 18.8 59° 5 amp. 175 5.4 67°
Current Coil Ratings:
Continuous 1 Sec.
A. 32:332 x:t: g:ﬁiz 5 Amperes 230 Amperes
B. 132:6188 Ow\::;ttR ;I;ﬁ:e 8 Amperes 370 Amperes
; + STA]IQI,&S , ;
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184811

Fig. 5. External Schematic of Three Type CW Relays on
o Three-Phase System. Note: For Balanced Three
Phase Conditions only One CW Relay is required.

RENEWAL PARTS

Repair work can be done most satisfactorily at
factory. However, interchangeable parts can be fur-
nished to the customers who are equipped for doing
repair work. When ordering parts always give the com-
plete nameplate data.
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INSTALLATION

I. L. 41-24):2

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CW POWER RELAY

SINGLE PHASE APPLICATION

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 properly
and operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CW relay is a single phase induction
type relay providing over power or reverse power pro-
tection for electrical equipment or circuits. It is not
intended for use as a fault protective relay.

CONSTRUCTION

The relay consists of a product operated unit;a
phase shifter and an indicating contactor switeh(ICS).

Product Type Unit

The electromagnet for the main element hds a
tapped current coil located on the centerjleg”of an
‘B’ type laminated structure and two‘potential coils
on the outer legs. Operating torquegis obtained by en-
ergizing the tapped coil with line current and the two
outer coils with line potential from, the line potential
transformers. Out of phase air,gap fluxes necessary
for operating torques are producedyby a phase shifting
network in conjunction withr theypotential coils. Maxi-
mum torque occurs when the‘eurrent and voltage are
in phase. The voltage,is‘independent of the direction
of power flow. This provides a reference so that the
disc can- rotatejin“either direction depending upon
direction of #he linefe¢urrent. The combination of volt-
age and current produces an operating torque propor-
tional to power.

Phase Shifter The phase shifter network consists of a
capacitor imyparallel with the potential coils and a

reaCtor in series with the above combination.

Indicating Contractor Switch Unit (ICS)

The d-c indicating contactor switch is a small

NEW INFORMATION

clapper type device. A magnetic armature, to which
leaf-spring mounted contaets are attached, is attracted
to the magnetic core upgn energization of the switch.
When the switch closes,sthe moving contacts bridge
two stationary contacts; completing the trip circuit.
Also during this_operation two fingers on the armature
deflect a spring lecated on the front of the switch,
which allows“the operation indicator target to drop.
The target isyreset from the outside of the case by a
pushyrod’lgc ated at the bottom of the cover.

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

CHARACTERISTICS

The type CW relays are available in the following
ranges and taps:

SINGLE PHASE
WATT RANGE | POTENTIAL COIL TAPS
20 - 120 120 20-30-40-60-
80-100-120
100 — 600 120 100-150-200-300-
400-500-600

Typical 60 cycle Time-Power Curves are shown
in Figs.3 & 4. The curves are taken at maximum tor-
que which occurs with the current and voltage in
phase (within *4°).

Trip Circuit

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

The indicating contactor switch has two taps
that provide 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.

EFFECTIVE JUNE 1960



TYPE CW POWER RELAY

Fig. 1 Type CW Relay Without Case. 1 - Capacitor. 2 - Reactor. 3 - Indicating Contactor Switch (ICS).

4 - Time-Power Unit.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms d-c resistance

2.0 ampere tap 0.15 ohms d-c/resistance

INSTALLATION

The relays shottld be mounted on switchboard
panels or their equivalent in & location free from dirt,
moisture, excessive vibration and heat. Mount the re-
lay vertically by means of the four mounting holas on
the flange for semi-flush mounting or by means of the
rear mounting stud or studs for projection mounting.
Either a mounting stud or the mounting screws may be
utilized for greunding the relay. The electrical con-
nections™may, be made directly to the terminals by
means Of screws for steel panel mounting or to the
terminal™wstuds furnished with the relay for thick
panélymounting. The terminal studs may be easily re-

moved 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.

SETTINGS

Product Unit

There are two settings to be made. One is the

current tap setting, and the second, the time dial
setting.

The power to operate the relay equals the pri-
mary power divided by the current and potential trans-
former ratios. This relay power expressed as multi-
ples of the chosen tap locates a value on the abscissa
of the Time-Power Curves of Fig. 3 and 4. The relay
operating time for various time dial settings then is
observed on the ordinate. By changing taps or time
dial, the required operating time can be selected
for a specific power value.

P

g,



TYPE CW POWER RELAY

1. L. 41-241.2

RELAY - TYPE Cw - POWER RELAY - S.F.S.T. CONTACTS
FOR SINGLE PHASE SYSTEMS - IN TYFE FT 21 CASE
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Fig. 2 Internal Schematic of the Type CW Relay jin
the Type FT 21 Case.

CAUTION

When changing taps with the relay,in “Service,
screw the extra tap screw in the new tap hole before
removing the old tap screw. This_prevents open-
circuiting the current transformers.

Indicating Contactor Switch (ICS)

No setting is required“on thepICS unit 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 screws

ADJUSTMENT,_AND MAINTENANCE

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

All contacts should be cleaned periodically. 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 dan-
get of embedding small particles in the face of the
soft silver and thus impairing the contact.

Product Unit

Contacts — The index mark on the movement
frame will coincide with the ‘:@)' mark on the time
dial when the stationaryycontact/has moved through
approximately one-half of itsynormal deflection. There-
fore, with the stationary/centact resting against the
backstop, the index mark is offset to the right of the
‘O’ mark by approximately .020’’. The placement of
the various time“dial positions in line with the index
mark will givée“operating times as shown on the re-
spective time-current curves.

Minimum) Trip | Watts — Set the time dial to position 6.
Using “the “lowest tap setting, alternately apply tap
value \watts plus 3% and tap value watts minus 3%.
The moving contact should leave the backstop at tap
watts,plus 3% and should return to the backstop at tap
value watts minus 3%. The relay should be calibrated
with 10 times tap watts at the number six time dial
position. Check several points on the typical time
curves. Time curve calibration is effected by adjust-
ing the position of the permanent magnet keeper.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffici-
cient 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.

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay Single
Phase Application are as follows:

1. The 20-120 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags By
26.5° 5.4

Volt Amperes

B. Curent Coil at 5 Amperes

TAP CURRENT LAGS BY VOLT AMPERES

20 78° 16.2
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2. The 100-600 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags by

20° 5.9
B. Current Coil Burden at 5 Amperes

Volt Amperes

TAP CURRENT LAGS BY VOLT AMPERES

100 67° 5.4
Current Coil Ratings

Continuous 1 Sec.

A. 20-120 Watt Range 5 Amperes 230 Amperes

B. 100-600 Watt Range 8 Amperes 370 Amperes

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 com-
plete nameplate data.
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INSTALLATION

Westinghouse 1.L. 41-241.2-A
e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CW POWER RELAY

SINGLE PHASE APPLICATION

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 properly
and operate the relay to check the settings and elec-
trical connections.

APPLICATION

The type CW relay is a single phase induction
type relay providing over power or reverse power pro-
tection for electrical equipment or circuits. It is not
intended for use as a fault protective relay.

CONSTRUCTION

The relay consists of a product operated unit, a
phase shifter and an indicating contactor switch (ICS).

Product Type Unit

The electromagnet for the main element has, a
tapped current. coil located on the centerpleg of an
‘‘E’’ type laminated structure and two potentialr coils
on the outer legs. Operating torque issobtained by en-
ergizing the tapped coil with line current ‘and the two
outer coils with line potential from, theyline potential
transformers. Out of phase air,gap fluxes necessary
for operating torques are producedyby a phase shifting
network in conjunction with_theypotential coils. Maxi-
mum torque occurs when /the current and voltage are
in phase. The voltage is independent of the direction
of power flow. This provides a reference so that the
disc can rotateqin either)direction depending upon
direction of thé”lineteurrent. The combdination of volt-
age and current produces an operating torque propor-
tional to power.

Phase Shifter The phase shifter network consists of a
capacitor in parallel with the potential coils and a

reactor in series with the above combination.

Indieating Contractor Switch Unit (ICS)

The d-c indicating contactor switch is a small

SUPERSEDES I.L. 41-241.2

*Denotes change from superseded issue

clapper type device. A magneticgqarmature, to which
leaf-spring mounted contaets 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 targetfisireset from the outside of the case by a
pushzod located at the bottom of the cover.

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

CHARACTERISTICS

The type CW relays are available in the following
ranges and taps:

SINGLE PHASE
WATT RANGE | POTENTIAL COIL TAPS
20 — 120 120 20-30-40-60-
80-100-120
100 — 600 120 100-150-200-300-
400-500-600

Typical 60 cycle Time-Power Curves are shown
in Figs.3 & 4. The curves are taken at maximum tor-
que which occurs with the current and voltage in
phase (within +4°),

Trip Circuit

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

The indicating contactor switch has two taps
that provide 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.

EFFECTIVE FEBRUARY 1961
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Fig. 1 Type CW Relay Without Case. 1 - Capacitor. 2 - Reactor. 3 - Indicating Contactor Switch (ICS).

4 - Time-Power Unit.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms d-c resistance

2.0 ampere tap 0.15 ohms d-¢ resistance

INSTALLATION

The relays should 4sbe mounted on switchboard
panels or their equivalent inda location free from dirt,
moisture, excessive vibration and heat. Mount the re-
lay 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 projection mounting.
Either a mounting stud or the mounting screws may be
utilized for ‘greunding the relay. The electrical con-
nections“may, be made directly to the terminals by
means Of screws for steel panel mounting or to the
terminal®™studs furnished with the relay for thick
planélymounting. The terminal studs may be easily re-

moved 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.

SETTINGS

Product Unit

There are two settings to be made. One is the
current tap setting, and the second, the time dial
setting.

The power to operate the relay equals the pri-
mary power divided by the current and potential trans-
former ratios. This relay power expressed as multi-
ples of the chosen tap locates a value on the abscissa
of the Time-Power Curves of Fig. 3 and 4. The relay
operating time for various time dial settings then is
observed on the ordinate. By changing taps or time
dial, the required operating time can be selected
for a specific power value.
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Fig. 2 Internal Schematic of the Type CW Relay if
the Type FT 21 Case.

CAUTION

When changing taps with the relay,in“Service,
screw the extra tap screw in the new gap/hole before
removing the old tap screw. Thisprevents open-
circuiting the current transformers.

Indicating Contactor Switch (ICS)

No setting is required on theICS unit 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.

ADJUSTMENT AND MAINTENANCE

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

All contacts should be cleaned periodically. 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 dan-
get of embedding small particles in the face of the
soft silver and thus impairing the contaet.

Product Unit

Contacts — The index mark on the movement
frame will coincide with the %@’ mark on the time
dial when the stationary,contact has moved through
approximately one-half of it§normal deflection. There-
fore, with the stationary/ ¢entact resting against the
backstop, the index mark is offset to the right of the
‘0"’ mark by approximately .020°’’. The placement of
the various time“dial positions in line with the index
mark will givé“operating times as shown on the re-
spective time-current curves.

Minimum Trip, Watts — Set the time dial to position 6.
UsingatheWowest tap setting, alternately apply tap
valueywatts plus 3% and tap value watts minus 3%.
The moving contact should leave the backstop at tap
watts,plus 3% and should return to the backstop at tap
valile watts minus 3%. The relay should be calibrated
with 10 times tap value watts at the number six time
dial position. Check several points on the typical time
curves. Time curve calibration is effected by adjust-
ing the position of the permanent magnet keeper.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffici-
cient d-c current through the trip circuit to closethe
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.

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW Relay Single
Phase Application are as follows:

1. The 20-120 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags By Volt Amperes

26.5° 5.4

B. Curent Coil at 5 Amperes

TAP CURRENT LAGS BY VOLT AMPERES

20 78° 16.2
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Fig. 4 Typical 60 cycle Time Curves of the 100-600 watt Type CW Relay.
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2. The 100-600 Watt, 120 Volt Relay
A. Potential Circuit Burden at Rated Voltage

Current Lags by

20° 5.9
B. Current Coil Burden at 5 Amperes

Volt Amperes

TAP CURRENT LAGSBY VOLT AMPERES

100 67° 5.4
Current Coil Ratings

Continuous 1 Sec.

A. 20-120 Watt Range 5 Amperes 230 Amperes

B. 100-600 Watt Range 8 Amperes 370 Amperes

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 com-
plete nameplate data.

STATION BuS

w———= TRIPPING DIRECTION

Hmt-ﬂ‘
{éF

-~ BREAKER AUXILIARY COMTACT
KER TRIP COIL

184810

Fig. al Schematic of One Type CW Relay on
a Single Phase System.

Py
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INSTALLATION

e OPERATION

INSTRUCTIONS

. L. 41-24])

e MAINTENANCE

TYPE CW POWER RELAY

CAUTION

remove all

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

during shipment, make sure that all moving

parts operate freely, 1nspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settings

and electrical connectilons.

APPLICATION

The type CW
duction type
reverse power protection for electrical equip-

relay 1s a single phase in-

relay providing over power or

ment or circuits. It 1s not intended for use

as a fault protective relay.

CONSTRUCTION

The relay consists of a watt elepent, adcon-
tactor switch and an operation indicator.

Watt Element

This

type element .
vertical

element 1s a non-geared Thduction disc
The 1nductionydisc is mounted
shafyt

ball bearing riding between

on a supported on the lower

end by a steel

concave sapphilregfjewel™ surfaces, and at the

upper end by & stainlegs steel pin.

The moOving contact 1s a small silver hemi-

fastened on the end of an arm. The
other end of% this
sulated shaft

electrical

sphere
arm is clamped to an in-
shaft. The

connection 1s made from the moving

geared to the disc

contact thru the arm and a spiral spring. One
end“Wof the spring 1s fastened to the arm, and
the other to a slotted
which 1n turn fastens to the moulded block
mounted on the element frame.

spring adjuster disc

SUPERSEDES L. 41-294E

¥ Denotes change from superseded issue.

The stationary contaet agsembly consists of
a sllver contact attached|to the free end of a
Thds spring is fastened to the
moulded block.” A smadl set screw provides ad-
of the cont@ct follow. When double
another leaf spring contact

leaf spring.

justment
trip 1s required,
1s mounted onjthe moulded block and a double
contact /iIs/“mounted
The { set

assembly@provide adjustment so that both cir-

on the riglid-moving arm.

screws on the statlonary contact

cudts will be made simultaneously.

The disc
the “rear
the front.
by energizing the two tapped
and the
line

produced by the

1s rotated by an electromagnet in
and damped by a permanent magnet in
obtained
upper pole colls
coil

trans-

The operating torque 1is

with 1line current,
from the
The fluxes
in the upper and lower pole
the 1nduced eddy
produce rotation of the disec.

lower pole
potential potentilal
formers. current
react with

disc to

colls

currents 1n the

The voltage 1s independent of the direction
of power flow. a reference so
that the disc can

depending

This provides
in either direction
the direction of current flow
The combination of
operating

rotate
upon
in the upper pole coils.
current

voltage and produce an

torque proportional to power.

Contactor Switch

The d-c
small solenold type
with a

contactor switch in the relay 1is a
switch. A cylindrical
disc mounted on 1its
lower end moves 1n the core of the solenoid.
As the disec
bridges three silver stationary contacts. The
coll 1is 1in series with the main contacts of
the relay and with the trip coil of the break-
the coll
the switch con-

plunger silver

plunger travels wupward, the

er. When the relay contacts close,

becomes energized and closes

EFFECTIVE SEPTEMBER 1956
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TRYP CIRENT INTERLOCK
FOR DETACHABLE
RELAYS

OPERATION INOICATOR

KEAE View

WrH CELATIVE INSTANTANEDUS FNACITY
AS SHOWN, THE CONTALTS CLOoSE

78-D-6

Fig. 1—Internal Schematic Connections of the Double Pole
Single Throw Type CW Relay in the Standard Case.
The Single Pole Relay Is The Same Except Terminal

3 And Associated Circuits Are Omitted.

’
tacts. This shunts the maln relay contacts,
thereby relleving them of the duty of
ing tripping current. These
closed until the trip circult 1s opened by “the

auxlliary switch on the breaker.

carry-
contacts remain

Operation Indlcator

The operatlon indicator 1s a smalljsolenold
coll connected in the trip cireult. When the
coll 1s energlzed, a spring-restralned arma-
ture releases the white target which falls by
of the trip

The indicator '1s 'reset from outside

gravity to indlcate completlon
circult.
of the case by a puSh reoddin,the cover stud.

CHARACTERISTICS

The type CW
followlng ranges and taps:

relays are avallable in the

10 to g60%Wwatt range, 70 volt potential coil.

Taps marked“20-15-20-30-40-50-60.

200 120 watt range, 115 volt potential coll.
Tapsymarked 20-30-40-60-£0-100-120.

3

TRIP CIRCUT INTERLOCK HIGH WATTS (5 TATIONARY

FOR DETACHABLE PE2AYS

¢l
—— LOW WTTS.
P tovEARE
os LIGHT RO
r___4 CONTACT,
FRONT VW)

os !
— LOWER Ao s
KR TENTIA
15-73
cw VPR ANES
@&— AMAAN—E— £ D) coeRENT

fons

ALARSVIEW

Wil CEZRTHE INSTINTANERYS FOLARITY
AS SKoWN, THE H/IGH WATT CONTACTS CLos&

78-D-7

Fig. 2—Internal)ySchematic Connections of the Single Pole
Double Throw Type CW Relay In the Standard
Case.

50 £ to 300 watt range, 70 volt potentlal coil.
Tapsfmarked 50-75-100-150-200-250-300.

100 to 600 watt 115 volt potential
coll. Taps marked 100-150-200-300-400-500-600.

range,

The tap
quired to

values are the minimum watts re-

just close the relay contacts at
In addition to the taps, the

of the moving contact 1s ad-

rated voltage.
initial position

justable around a seml-clircular lever scale
callbrated 1in 10 divisions. In the double
throw type relays, the low watt contacts are

adjustable around thils scale.

Typical 60 Cycle Time-Power Curves are shown
in Figs. 5 & 6.
which occurs with the current and

The curves are taken at maxi-
mum torque
in phase (within + 4°). The

are non-geared.

voltage relays

INSTALLATION

The relays should be mounted on‘* switchboard

panels or thelr equivalent 1n a location free
from dirt, molsture, excesslve vibratlon and
heat. Mount the relay vertlically by means of

R

i
B,

i



TYPE CW RELAY L L Al-241
OPERATION INDICATOR 7{“51’ SWITCH UPERATION INDICATOR TEST oWITCH
4 . ow A ow A
CONTACTOR SWITCH ~| s SONTACTOR SWTCH -_ | cs
—t o B8 et 8
— ) cw.
FOR TR® CURRENT L2 FOR TRIP CURRENT :E%
LESS THAN 2 25 AMPS.
, LOWER FOLE LESSTHAN 2,25 AMPS,, LOWER POLE
:m::; :n eAD | POTENTIAL CON DASCONNECT & DERD | POTENTIAL CON
| / END TWS LEAD. ]
<3 oW F e [ F
@F—— AN+ @ O
UPPER POLES UPPER POLES
- CURRENT COnS | -CURRENT COLS

REAR ViEwW
TEST SWITCH

SRy

FRONT VIEW " CHASSIS OPERATED
SWORTING SWITTH

NOTE: WITH RELATIVE INSTANTANEDUS POLARITY
AS SHOWN, THE CONTACTS CLOSE.

8-D-5616

=10 BASE TERWMS

FRONT VIEW R __ CHASSIS OPERATED
SHORTING SWITCH

NOTE * WITH RELATIVE, INSTANTANECVUS FOLARITY
AS SHOWN , THE ICONTACTS CLOSE.

8-D-5617

Fig. 3—Internal Schematic of the Double Pole Single Throw
Type CW Relay in the Type FT Case. The Single
Pole Relay Is The Same Except Terminal 3 And
Associated Circuits Are Omitted.

the two mounting studs for the standard cases
and the type FT projection case or by mean§ of
the four mounting holes on the flangeffor the
semi-flush type FT case. Either of the/studs
or the mounting screws may be wutilized for
grounding the relay. The electrieal “Pcon-
nections may be made direct togthgyterminals
by means of screws for steel panelfmounting or
to terminal studs furnished with thé relay for
ebony asbestos or slaté& panel mounting. The
terminal studs may be @asily removed or in-
serted by 1locking )two mnuts on the studs and
then turning the propérdnut with a wrench.

A-C Connections

For over , or| réverse power protection, the
relay sheuld), bemw€onnected so that maximum
torque goccurs “at unity power factor on the
systeni. On af” balanced three phase system,
only one rélay 1s necessary and the external
connections are shown 1n Figs. 7 & 9. Two
auxiliary reactors (Fig. 11) are required to
form a dummy neutral where the neutralis not
avallable as would be the case with open-delta
potential transformers.

The external connections for three type CW
relay on a three phase system are snown in
Fig. 8 and 10.

Flg. ¢—Internal Schematic of the Single Pole Double Throw
Type CW Relay in the Type FT Case.

Trip Circuit

The main contacts will safely close 30
amperes at 250 volts d-c and the switch con-
tacts will safely carry this current 1long
enough to trip a breaker. The relay is
shipped with the operation indicator and the
contactor switch connected in parallel. This
>circuit has a resistance of approximately 0.25
ohm and 1s suitable for all trip currents
above 2.25 amperes. For current values less
than 2.25 amperes there 1s no need for the
contactor switch and it should be discon-
nected. To disconnect the coil in the stan-
dard case relay, remove the short lead to the
Coil on the front stationary contact of the
contactor switch. This 1lead should be
fastened (dead ended) under the small filis-
terhead screw 1located in the Micarta base of
the contactor switch. For the Flexitest
relays, the <coill 1s disconnected by removing
the coll lead at the spring adjuster and dead-
ending it under a screw at the top of the
Micarta support. The operation indicator will
operate for trip currents above 0.2 ampere
d-c. The resistance of 1ts coil 1s approxi-
mately 2.8 ohms.

When using the contactor switch, it is
necessary to use an auxiliary switch on the
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circult breaker so that when the circuit
breaker 1s tripped, the tripping circuit will
be opened by thils switch.

The time for the main contacts to break
after operation can be decreased by eliminat-
ing the follow. This is done by screwing 1in
the small set screw on the statlonary contact
assembly until the contact rivet rests
solidly on the moulded support. When thils is
done. the position of the contact stop on the
time 1lever should be shifted so that the
moving and stationary contacts barely touech
when the time lever 1is set on zero.

SETTINGS

There are two settings to be made. One 1is
the current tap setting, and the second, the
time lever setting.

The power to operate the relay equals the
primary power divided by the current and po-
tential transformer ratios. This relay power
expressed as multiples of the chosen tap
locates a value on the abscissa of the Timeé
Power Curves of Fig. 5 & 6. The relay opera-
ting time for various time lever settings then
i1s observed on the ordinate. By changing g@aps
or time 1levers, the required operating time

can be selected for a specific power vale.

CAUTION

When changing taps with the» relay 1in ser-
vice, screw the extra tap screw Imythe new tap
hole before removing the old tapfscrew. This
prevents open-circulting the, current trans-
formers.

ADJUSTMENTS' AND. MAINTENANCE

The proper adjustments to 1nsure correct
operating of thils relay have been made at the
factory and should not be disturbed after
If the adjustments
have been{ehanged, the relay taken apart for
repalrsdpor) if 1t 1s desired to check the ad-

JustmentsWhat Tregular maintenance periods, the

recelpt by the customer.

instructions below should be followed.

All) contacts should be cleaned periodically.

A contact burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive materi@l
for cleaning contacts 1s not recommended, ‘be-
cause of the danger of embedding small parti=
cles 1n the face of the soft silver and thus
impairing the contact.

Watt Element

Adjust the ©back stop on fhe jtime lever so
that the moving contact “just / touches the
stationary contacts at the "Zero time lever
setting. For double t®ip pelays, adjust the
small adjustment scrgwon the stationary con-
tacts so that both elrcults make at the same
Instant.

Connect the “relay on the lowest tap as shown
in Fig."% . ormg ) and adjust the spiral spring
so the) contacts just close from the No. 10
lever (positlon at the tap value of watts. The
convolutions of the spiral spring should not
touch jyeach other for all positions of the
moving/contacts. Check several points on the
typical time curves. This may necessitate
shifting the positions of the damping magnets,
as thelr position affects the time character-

istics.

Contactor Switch

Adjust the stationary core of the switch
for a clearance between the statlonary core
and the moving core when the switch 1s pilcked
up. This can be most convenlently done by
turning the relay up-side-down. Screw up the
core screw until the moving core starts rotat-
ing. Now back off the core screw until the
moving core stops rotating. This 1indilcates
the point where the play in the moving contact
assembly 1s taken up, and where the moving
core jﬁst separates from the stationary core
screw. Back off the stationary core screw one
turn beyond this point and 1lock 1n place.
This prevents the moving core from striking
and sticking to the stationary core because of
residual magnetism. Adjust the contact clear-
ance for 3/32 1inch by means of the two small
nuts on either side of the Micarta disc. The
switch should pick up at 2 amperes d-c. Test
for sticking after 30 amperes d-c¢ have been
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passed thru the coil. The coll resistance 1is

approximately 0.25 ohm.

Operation Indicator

Adjust the indicator to operate at 0.2 am-
pere d-c gradually applied by 1loosening the
two screws on the under side of the assembly,
and moving the bracket
If the two helical

armature are

forward or backward.
which

replaced by new

springs reset the
springs, they
should be weakened slightly by stretching to
obtain the 0.2 ampere calibration. The coil

resistance is approximately 2.8 ohms.

External Reactors

Connect the potential coll of the type CW
Relay 1n series with the two reactors. Apply
to the combination (220

volts for 70 volt relays).

3 times rated voltage
Using a high re-
check the voltage across
the potential coil.

All three voltages should be equal within + 2
volts. Adjustments may be made by varying the

sistance voltmeter,

each reactor and across

air gap in the reactor iron.

RENEWAL PARTS

Repailr work can be done most satisfacto
at the factory. However, interchange
parts can be furnished to the custofmers &ho
are equipped for doing repair. r en
ordering parts always give the compl name -

plate data.

X

ENERGY REQU TS
The 60 cycle bufiden e type CW relay

are as follows:

I. Low Watt Relay
20-120 Watt Relay).

4
Coil

0-60 Watt Relay or the

A. Potential
Voltage.

Burdens at rated

Range 10-60 Watts  20-120 Watts

Values at 70 Volts 115 Volts

Z Ohms 177.2 4ot

R Ohms 30.2 100

X Ohms 175.0 487
Current Lags by 80.2° 78.4°"
Volt-Amperes 27.7 %.6

B. Current Coil Burdens at_5. peres

Watt R X Z Current .
Tap Ohms Ohms Ohm Lags By
10,20 .164 .176 4 6.02 y7.0°
15,30  .113 .085 .1 3.56 37.0°
20,40 L0760 . 890 2.23 31.4°
30,60 L0514 1.29 21.0°
40,80 0342 .855 15.7°
50,100 . .024y .610 12.2°
60,120 . 035 0199 .498 10.2°

II. igxtt Relay (50-300 Watt Relay or

the 100-6Q0 Watt Relay).
Potential Coil Burdens at Rated
ltage.

Range 50-300_Watts 100-600 Watts
Values at ;O Volts 115 Volts
Z Ohms 159.3 470
R Ohms 27.1 93.0
X Ohms 157.0 462
Current Lags By 80.2° 78.6°
Volt-Amperes 30.0 28.1

B. Current Coil Burdens at 5.0 Amps.

¥§Bt 8hms ghms %hms X%%g: %3256%5
50,100 .0467 .0283 L0546 1.37 31.2°
75,150 .0338 .0155 .0370 .926 24,0°

100,200 .0243 L0075 .0254 .636 17.1°

150,300 .0185 .0033 .0188 L4700 10.2°

200,400 .0139 .0017 .01%0 .350 7.0°

250,500 .0103 .0010 .0103  .258 5.3°

300,600 .0079 .0007 .00786 .197 4.8°

Current coil ratings 10-60, 20-120 watt range

5 amps. cont. 140 amps. 1 sec.
For 50-300 & 100-600 watt range 8 amps.

230 amps. 1 sec.

cont.
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I.LL. 41-241A

INSTALLATION ¢ OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE CW POWER 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 CW relay is a single phase induction
type relay providing over power or reverse power
protection for electrical equipment or circuits. It is
not intended for use as a fault protective relay.

CONSTRUCTION

The relay consists ofa watt unit & an indicating
contactor switch (ICS).

WATT ELEMENT

This element- is a non-geared indu€tion“disc
type unit. The induction disc is mounfed®on a
vertical shaft supported on the lowergend by@ steel
ball bearing riding between concave sapphire jewel
surfaces, and at the upper end b¥ja staifless steel
pin.

The moving contact is “aysmall silver hemi-
sphere fastened on the end of an arm. The other
end of this arm is clamped to an insulated shaft
geared to the disc shaft:” The electrical connection
is made from th@ymovifig contact thru the arm and a
spiral spring./ One“end of the spring is fastened to
the arm, and thef’other”to a slotted spring adjuster
disc whichWin" turn fastens to the moulded block
mounted on the element frame.

The stationary contact assembly consists of a
silver contact attached to the free end of a leaf
spring), This spring is fastened to the moulded
bloek.““VA small set screw provides adjustment of
themecontact follow. When double trip is required,
another leaf spring contact is mounted on the
moulded block and a double contact is mounted on

NEW INFORMATION

the rigid-moving arm. The“set screws on the sta-
tionary contact assembly /provide adjustment so that
both circuits will be,made simultaneously.

The disc is «otated¥by an electromagnet in the
rear and dampedyby awpermanent magnet in the front.
The operating torque is obtained by energizing the
two tapped.upper pole coils with line current, and
the lower polencoil potential from the line potential
transfermers. / The fluxes produced by the current
in the “upper and lower pole coils react with the
induced) eddy currents in the disc to produce rota-
tion, of the disc.

The voltage is independent of the direction of
power flow. This provides a reference so that the
disc can rotate in either direction depending upon
the direction of current flow in the upper pole coils.
The combination of voltage and current produce an
operating torque proportional to power.

INDICATING CONTACTOR SWITCH UNIT (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is at-
tracted 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 fin-
gers on the armature deflect a spring located on the
front of the switch, which allows the operation indi-
cator target to drop. The target is reset from the out-
side of the case by a push rod located at the bottom
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 CW relays are available in the follow-
ing ranges and taps:

10 to 60 watt range, 70 volt potential coil. Taps

EFFECTIVE DECEMBER 1956
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Fig. 1. Internal Schematic of the Double Trip CW Relay.
For the Single Trip Relay the Circuits associ-
ated with Terminal 2 are omitted.

marked 10-15-20-30-40-50-60.

20 to 120 watt range, 115 volt potential coil. Taps
marked 20-30-40-60-80-100-120.

50 to 300 watt pange, 70 volt potential coil. Taps
marked 50-75-100-150-200-250-300.

100 to 600 watt range, 115 volt potential coil{ Taps
marked 100-150-200-300-400-500-600.

The tap values are the minimum watts required
to just close the relay contacts atirated“woltage.
In addition to the taps, the initial"position of the
moving contact is adjustable around a semi-circular
lever scale calibrated in 10 divisions#® In the dou-
ble throw type relays, the low" watt contacts are
adjustable around this scale.

Typical 60 Cycle Time-Power Curves are shown
in Figs. 3 & 4. Theycurvesfare taken at maximum
torque which occurs withf{the current and voltage
in phase (within % 4°), The relays are non-geared.

TRIP CIRCUIT

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

Fig. 2. InterndlySchematic of the type CW Relay with
single pole, double throw contacts.

The “indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To'change taps requires connecting the lead locat-
ed in front of the tap block to the desired setting
by means of a screw connection.

TRIP CIRCUIT CONSTANT

Indicating Contactor Switch (ICS)

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

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 di-
rectly to the terminals by means of screws for steel
panel mounting or to the terminal studs furnished
with the relay for thick panel mounting. The terminal
studs may be easily removed or inserted by locking
two nuts on the stud and then turning the proper nut
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Fig. 5. External Schematic of Three Type CWRelays on

a Three Phase System.

with a wrench.

For detailed FT case information nefer to I.L.
41-076.

A-C CONNECTIONS

For over or reverse nower Dl‘OteCtiOH, the relay
should be connected sogthat maximum torque occurs
at unity power factor on the system. On a balanced
three phase systemsmenly=one relay is necessary
and the external connections are shown in Fig. 6.
Two auxiliary reactors«(Fig. 7) are required to form
a dummy neutral where the neutral is not available
as would beftheycase with open-delta potential
transformers,

The external connections for three type CW
relay on agbhree phase system are shown in Fig. 5.

SETTINGS
WATT UNIT

There are two settings to be made. One is the

182A802

Fig. 6. External Schematic of One Type CW Relay on a
Three Phase System.

current tap setting, and the second, the time lever
setting.

The power to operate the relay equals the pri-
mary power divided by the current and potential
transformer ratios. This relay power expressed as
multiples of the chosen tap locates a value on the
abscissa of the Time-Power Curves of Fig. 5 & 6.
The relay operating time for various time lever set-
tings then is observed on the ordinate. By chang-
ing taps or time levers, the required operating time
can be selected for a specific power value.

INDICATING CONTACTOR SWITCH (ICS)

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 front of the tap block to the desired setting by
means of the connecting screw.

CAUTION

When changing taps with the relay in service,
screw the extra tap screw in the new tap hole be-

5.
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trip relays, adjust the small adjustment screw on
the stationary contacts so that both circuits make
at the same instant.

Connect the relay on the lowest tap and adjust
the spiral spring so the contacts just close from the
No. 10 lever position at the tap value of watts.“The
convolutions of the spiral spring should_not touch
each other for all positions of the mowving contacts.
Check several points on the typical time curves.
Time curve calibration is effeetedyby“shifting the
position of the damping magnet.

The time for the main, contacts to break after
operation can be decreased by eliminating the fol-
low. This is done by screwing in the small set
screw on the stationaryieontact assembly until the
contact rivet rests solidly on the moulded support.
When this is dene, (the position of the contact stop
on the time lever‘should be shifted so that the mov-
ing and{stationary contacts barely touch when the
time lever i§,set on zero.

INDICATING CONTACTOR SWITCH (ICS)

Fig. 7. Outline and Drilling for the External Reactor
(When supplied.)

fore removing the old tap screw. This prevents
open-circuiting the current transformers.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correctyoperat-
:ng of this relay have been made atithe factory
and snould not be disturbed afterireceipt) by the
customer. If the adjustments haye¥beenfchanged,
the relay taken apart for repairs, or if it is desired
to check the adjustments atgregular maintenance
periods, the instructions belowsshould be followed.

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

WATT UNIT
Adjust the back stop on the time lever so that

the moving,contact just touches the stationary con-
tactsyat, the zero time lever setting. For double

6

Close the main relay contacts and pass suffi-
cient®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.

EXTERNAL REACTORS (WHEN USED)

Connect the potential coil of the type CW Re-
lay in series with the two reactors. Apply 3 times
rated voltage to the combination (220 volts for 70
volt relays). Using a high resistance voltmeter,
check the voltage across each reactor and across
the potential coil. All three voltages should be
equal within + 2 volts. Adjustments may be made
by varying the air gap in the reactor iron.

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CW relay are
as follows:

I. Low Watt Relay (10-60 Watt Relay or the
20-120 Watt Relay).

A. Potential Coil Burdens at rated Voltage.
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Range 10-60 Watts 20-120 Watts B. Current Coil Burdens at 5.0 Amp
Values at 70 Volts 115 Volts
Watt R X Z Volt- Current.
Z Ohms 177.2 497 Tap Ohms Ohms Ohms Arr?;Qags By
R Ohms 30.2 100
X Ohms 175.0 4817 50,100 .0467 .0283 .0546 1.§7 31.2°
Current Lags by 80.2° 78.4° 75,150 .0338 .0155 .0370 .926 24.0°
Volt-Amperes 27.7 26.6 100,200 .0243 .0075 .636 17.1°
150,300 .0185 .003\8 .470 10.2°
B. Current Coil Burdens at 5.0 Amperes 200,400 .0139 .001 .350 7.0°
250,500 .0103 .0 0103 .258 5.3¢
Watt R X VA Volt- Current 300,600 .0079 .0 0786 .197 4.8°
Tap Ohms Ohms Ohms Amps. Lags By
Current coil ings)10-60, 20-120 watt range 5
10,20 .164 .176 .24 6.02 47.0° amps. cont. . 1sec.
15,30 .113 .0855  .142 3.56 37.0°
20,40 .0760 .0463 0890 2.23 31.40 For 50-300 00-600 watt range 8 amps. cont. 230
30,60 .0480 .0184 .0514 1.29 21.0° amps. &'s
40,80 .0330 .0093 .0342 .855 15.7°
50,100 .0239 .0052 .0244 .610 12.2°
60,120 .0196 .0035 .0199 .498 10.2°
II. High Watt Relay (50-300 Watt Relay or the \ RENEWAL PARTS

100-600 Watt Relay).
Repair work can be done most satisfactorily at

A. Potential Coil Burdens at Rated Voltage. the factory. However, interchangeable parts can be
furnished to the customers who are equipped for

Range 50-300 Watts doing repair work. When ordering parts always give
Values at 70 Volts the complete name-plate data.
Z Ohms 159.3
R Ohms 27.1
X Ohms 157.0
Current Lags By 80.2°
Volt-Amperes 30.0 *
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INSTALLATION

e OPERATION

INSTRUCTIONS

I.L. 41-24211
e MAINTENANCE

TYPE CWC AND CWP DIRECTIONAL
GROUND RELAYS

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 CWC and CWP relays are induction
disc type relays used for directional ground fault
protection on grounded neutral power systems. The
type CWC relay is polarized by current from a suit-
ably grounded power transformer bank neutral.
Therefore, its application does not require potential
transformers. The type CWP relay is potential po-
larized by residual voltage obtained across the open
corner of the delta winding of a grounded star-delta
potential transformer.

At stations where the power transformer bank
neutral is grounded, the residuial voltage will be
small generally, and the type CWC'relay is recom-
mended. At ungrounded stations; or at ground sta-
tions where the power transformer‘bank neutral is
not available, the type CWP'relayiis applicable.

CONSTRUCTION3AND"OPERATION

The Type CWE and CWP relays consist of an
induction dis¢ typeWunit, an indicating contactor
switch, and’ an /optional indicating instantaneous
trip unit. Iny@ddition an external phase shifting
capacitor is suppliéd with the type CWP relays.

INDUCTION DISC UNIT

The)induction disc unit contains a thin four-inch
diameter )disc mounted on a vertical shaft. The
shaftyis supported on the lower end by a steel ball
bearing riding between concave sapphire jewel sur-
faces, and on the upper end by a stainless steel pin.

NEW INFORMATION

The moving contaet,is“@ small silver hemisphere
fastened on the énd of}an arm. The other end of
this arm is clamped t6"an insulated section of the
disc shaft. The element is not geared. The elec-
trical conneectionyis made from the moving contact
thru the farm and spiral spring. One end of the
springhis fastened to the arm, and the other to a
slotted\spring adjuster disc which in turn fastens to
the'element frame.

The, stationary contact assembly consists of a
silver’ contact attached to the free end of a leaf-
spring. This spring is fastened to a moulded block
mounted on the element frame. A small set screw
permits the adjustment of contact follow. When
double trip is required, another leaf spring is mount-
ed on the moulded block and a double contact is
mounted on the rigid moving arm. Then the station-
ary contact set screws permit adjustment so that
both circuits will be made simultaneously.

The moving disc is rotated by an electromagnet
in the rear and damped by a permanent magnet in
front. The operating torque for the CWC relay is
obtained by energizing the lower pole coil with re-
sidual current (usually obtained from the line cur-
rent transformer) and the 2 tapped upper pole coils
with residual current from the current transformer in
the power transformer bank neutral. For the CWP
relay the operating torque is obtained by energizing
the upper pole coils with residual current (usually
obtained from the line current transformer) and the
lower pole with residual voltage.

INDICATING CONTACTOR SWITCH UNIT (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is at-
tracted 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

EFFECTIVE DECEMBER 1956
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Fig. 1. Internal Schematic of Double Trip Type CWC Re-
lay in the Type FT 21 Case. For the Single
Trip Relay the Circuits Associated with Terminal
2 are omitted.

fingers on the armature deflect a spring located on
the front of the switch, which allows the operation
indicator target to drop. The target is reset from
the outside of the case by a push rod located at the
bottom of the cover.

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

INDICATING INSTANTANEOUS TRIP,UNIT (II'T)

The instantaneous trip unit is a Small a-c oper-
ated clapper type device. A magnetic armature, to
which leaf-spring mounted contacts arenattached, is
attracted to the magnetic core upon energization of
the switch. When the switeh, closes, the moving

contacts bridge two stationary contacts completing -

the trip circuit. Also during the operation two fin-
gers on the armaturé deflectia spring located on the
front of the switch.which allows the operation indi-
cator target to drop., The target is reset from the
outside of the case by“a push rod located at the
bottom of the cover.

A core, serew accessible from the top of the
switch, provides the adjustable pickup range. The
minimum and® maximum pickup points are indicated
on ¢he, scale, which is locatéd to the rear of the
COre Serew.

Fig. 2. Internal Schematic of the Type CWC Relay with
Indicating, Instantaneous Trip Unit in the Type
ET 21 Case.

CHARACTERISTICS

"TYPE CWC RELAY

The type CWC relay has two taps on the upper
pole and four on the lower pole. They are marked
in amperes which is the current thru both windings
in series at minimum pick-up, and in product which
is the minimum pick-up product of two equal or un-
equal currents.

Type CWC Relay Ranges and taps are:
.5 to 2 ampere (.25 to 4 Product) Range

.6 .8 1.0 1.2 1.6 2.0
1.44 2.56 4.0

Amperes .5
Product .25 .36 .64 1.0

1.5 to 6 ampere (2.25 to 36 Product) Range

Amperes 1.5 2.0 2.5 3.0 4.0 5.0 6.0
Product 2.25 4.0 6.25 9.0 16.0 25.0 36.0

The first four values are marked on the lower
pole top plate. The upper pole tap plate is marked
x1 and x2 (x1 and x4 Product). The last four values
are obtained by using the x2 tap with the four lower
pole taps.

Typical 60 Cycle time-product curves for the
type CWC relay are shown in Fig. 5. These curves
are taken at maximum torque which occurs with the
currents in phase. For residual and Ground currents
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Fig. 3. Internal Schematic of the Type CWP Relay in the
Type FT21 Case. For the Single Trip Relay
the Circuits Associated with Terminal 2 are
omitted.

out of phase the relay operating time may be obtain-
2d by determining the operating time corresponding
to the product P = P Cos 6, where P is thegactual
relay product in amperes squared, and 6 isdhe angle
between the residual and polarizing currents.

The limits for which these curves are%accurate
within + 7% are shown in Fig. 6.

TYPE CWP RELAY

The type CWP relay taps are ongthe upper pole
current coil. They represent the“minimum pick-up
product of current times‘yoltage at maximum torque
when the current lags the_voltage by 60°. The ranges
and taps are:

Product
Range Tap Markings

20 - 150 20 30 40 50 75 100 150
75 - 6004 .75 4100, 150 200 300 400 600

Typical 604cycle time product curves for the
type CWP relay are shown in Fig. 7. These curves
are taken at maximum torque which occurs with the
cutrent lagging the voltage 60°. For currents not
sagging by this angle, the relay tripping time may
e obtained by determining the operating time cor-
reésponding to the product pl = P Cos (60° - 6), where
P is theactual relay V.A, oroduct and 9 is the angle
viie current lags the woitage. The curves are ac-

Figs 4y, Inteérnal Schematic of the Type CWP Relay with

Indicating Instantaneous Trip Unit in the Type
FT21 Case.

curate within +7% if the multiple of tap product does
not exceed the voltage on the relay coil.

TRIP CIRCUIT

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

The indicating instantaneous trip contacts will
safely close 30 amperes at 250 volts d-c, and will
carry this current long enough to trip a breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To.change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

TRIP CIRCUIT CONSTANT

Indicating Contactor Switch (ICS)

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

SETTING CALCULATIONS

The following information is required to set
these relays:

-

i. The maximum and minimum ground fauit cur-
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Fig. 5. Typical Time Curves of the Type CW.C Relay - Current Coils in Series - See Figure 6 for application limits.

rents for faults at the relay and at)the remote bus.
These values should be residualmeurrent which is
three times the zero sequence current.

2. The maximum and minimum polarizing cur-
rent or voltage valuesgfor ‘the faults above. The
values should be residual“eurrents or voltage which
are three times the/Zero Sequence values.

3. The current transformer ratios of the main
and polarizing current transformers for the type CWC
relay applications or the main current transformer
ratio and the polarizing potential transformer ratio
for the type CWP relay application.

Each, relay should be set to operate as rapidly
as possible“for ground faults on the transmission
lines®near the breaker. The product available for
theyrelay in these cases should be large enough to

4

represent a large multiple of the tap product value
so the operating times can be in range of 0.05 to
0.20 second as seen from the curves of Figs. 5 &and
7.

However, the relays cannot distinguish between
a fault on the line near the remote breaker for which
they should operate, and a similar fault on the bus
or adjacent line for which they should not operate
until the bus differential or adjacent line relays
have had an opportunity to operate and clear the
fault. This requires an increased time setting of
the relay for faults near the remote terminal. The
product available for the relay in these cases will
be smaller than that for the close faults and should
represent a smaller multiple of the tap product pre-
viously chosen so the operating time can be from
.4 to .75 second longer than the remote line or bus

Ay,

ey,
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U U
where IL = the lower pole current. where IL = the lower pole current.
IU = the upper pole current. IU = the upper pole current.
M =value from the table belew for N =value from the table below for
various tap combinations. various tap combinations.
Tap Upper Pole Lower Pole Tap Upper Pole Lower Pole
Product |Product Tap. Product Tap M K Product |Product Tap | Product Tap N K
.25 1 .25 4.0 10 2.25 1 2.25 4.0 30
.36 1 .36 2.78 12 4.0 1 4.0 2.25 40
.64 1 .64 1.56 16 6.25 1 6.25 1.44 50
1.0 1 1.0 1.0 20 9.0 1 9.0 1.0 60
1.0 4 .25 16.0 20 9.0 4 2.25 16.0 60
1.44 4 .36 11.1 24 16.0 4 4.0 9.0 80
2.56 4 .64 6.25 32 25.0 4 6.25 5.76 100
4 4 1.00 4.0 40 36.0 4 9.0 4.0 120

The Typical time curves for the Type CWC Relay apply if the values of R falls
within the shaded area of the curve above, and if neither relay current is greater
than K in amperes.

Fig. 6. Limits for Application of the CWC Time Curves.
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1.L. 43-242.1

SrAarion A S7AaTion B STATION C
@ ) &)
c | D —% £ | F X G Hol—%—~
— —_—
/- 3450 2-/320
3-/320 J- 620
CL/C CW/P
3 E£o
- - - &
L 2 g 2-83,/00
2 7 - 36,500
= T /1-29/0
2-/040
Fig. 8. Typical System for Setting TypepyCWC and CWP Relays.
TABLE I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Line Line Polarizing Polarizing Line Polarizing Multiples
Relay Fault Primary C.T. Primary Amps. C.T./or P.T: Secondary Secondary Product I;, Tap of Tap R Lever Time In
Location No. Amps. Ratio or Volts Ratio Amps.(IL) Amps. (IU) IU X IL IU Product Seconds
D 1 3450 300/5 2910 300/5 57.5 48.5 2285 1.19 36 63.5 4.76 2-1/4 .16
D 2 1320 1040 22.0 17.3 381 1.27 10.6 5.1 .56
F 2 1320  100/5 83,100V 1000/1 66.0 83.1V. 5485 — 300 18.3 — 3/4 .16
P 3 620 36,500V 31.0 36.5V. 1130 — 3.8 .53

relay operating time. This .4 4o, .756wsecond inter-
val is known as the coordinating time interval. It
includes the circuit breaker operating time plus a
factor allowing for differenceypbetween actual fault
currents and calculated/values, differences in indi-
vidual relay performanceyetc/ For 8 cycle breakers
the value of .4 second/is, commonly used, while for
30 cycle breakers .75(second is used.

As an example, ‘aytype CWC relay is to be con-
nected at“Station A®and set to protect the line run-
ning to StatiomyB4 It must select or coordinate with
the type CWP relay connected at Station B and set
to protect the line running to Station C. The fault
currents and voltage for single line-to-ground faults
under, minimum conditions for this system are shown
in Fiig.)8.

In setting the type CWC and CWP relays, it is
convenient to set up Table as shown. The relay
location is shown in Column 1 and the fault location

in Column 2. The primary line residual current
available for the relay is recorded in Column 3. The
ratio of these current transformers is specified in
Column 4.

The primary fault current or voltage available
for the polarizing winding is shown in Column 5 and
the associated current or potential transformer ratio
in Column 6. All of these fault values are residual
values or three times the zero sequence current or
voltage. The relay current for the lower pole wind-
ings is the value of Column 3 divided by the ratio
of Column 4. The value is recorded in Column 7.
The upper pole relay current is the value of Column
5 divided by the ratio of Column 6, and is recorded
in Column 8. The relay operating product is the
values of Column 7 and 8 multiplied together and re-
corded in Column 9. For the type CWC relays, the
ratio ofI_Lis written in Column 10. All of this data

Iy
is fixed by the system constants and characteristics,

7
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Fig. 9. External Schematic of the Type CWC Relay for
Ground Protection.

and ispreliminary tomaking the actual relay setting.

The choice of a tap recorded in Column 11({and
of the time lever in Column 14 is a matter ofytrial
and error. The breakers on this system have(8 cycle
operating time so that the coordinating time interval
should be about .4 second. The tap should ‘be cho-
sen so that the relay times for the¢close-in fault
and remote fault product values will differ by about
the coordinating time interval orn .4 second in this
case. Practically this can be‘accomplished by
several taps with equal results.” . Tap 36 was se-
lected in this example.§The \product value divided
by the tap is recordedfin Coelumn 12. This value is
the abscissa of the fime product relay curves. From
these curves the lever,@olumn 14 and relay operating
time Column 15 were chosen so that the relay would
operate at about .16 second for close-in faults and
about .57 second for the remote faults. These times
for the typeq CWC relay were obtained using time
lever setting no. 2-1/4.

Withathe\selection of a satisfactory tap value,
the curves of 'Fig. 6 will quickly show if the com-
binationg,0f tap and current values provide relay
operating times as indicated by the curve. The

8

Fig. 10. External Schematic of the Type CWC Relay for
Ground Protection.

value of Column 10 multiplied by N = 4.0 for tap 36
gives the R values of Column 13. These are within
the curve of Figure 15.

The same process is allowed in setting the type
CWP relay at Station B on breaker F. Here tap 300
was selected with lever 3/4 to provide relay opera-
ting times of 0.16 and 0.53 seconds respectively
for close-in and remote faults. The operating limits
using this tap are fulfilled since neither multiples
of tap product value (Column 12) is greater than the
polarizing voltage (Column 8).

After individual relay settings are made, it is
necessary to check to see if the relays select prop-
erly with associated relays. In the example the
coordinating time interval was 0.4 second. There-
fore, for fault 2, the relay at D should not operate
before the relay at F plus the coordinating time
interval. In other words, the operating time of D
should be not less than 0.16 second plus 0.40 =
0.56 second.

Similarly the time of the relay at breaker H
should not be greater than 0.13 second in order to
select with relay F for fault 3. If the time of relay
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I.L. 417242.1

120 VOLT TEST SOURCE ROTATION 1,2,3

TYPE CWP RELAY (FRONT YIEW)

PHASE
I FTER A
PHASE
ANGLE
METER
*o4
Vol AL.T.
+ O

{ RHEOSTAT
VARLABLE
AUTO-TRANSFORMER
@

WOTE:  MAXINUM TORQUE ANGLE IN THE TRIPPING DIRECTION OCCURS WHEN THE
CURRENT LEADS THE YOLTAGE BY 3000 WITH CONNECTIONS AS SHOWN.

1838177

SWITCH

Fig. 11. Diagram of Test Connections for the Type CWP
Relay in FT 21 Case.

H is greater, then the time of relay at FF must be
increased to provide proper selection. This change
may be accomplished by a change in the time lever
setting only, although often a new tap and levef
setting may provide a more satisfactory setting:
Changing the setting of relays at B probably will
require a change in the setting of the relayatdSta-
tion A.

After the settings are made for all the relays
under minimum generating conditions, then'it/is nec-
essary to check the relay operatingstime and coordi-
nation under the maximum generating )conditions.
Often additional changes in tap “and lever settings
are required, particularly if the maximum and mini-
mum fault values are quite different.

SETTING (THESRELAY
CWC INDUCTION UNI'T.

Select the desiredmipper and lower pole taps.
Set the lever positionyby applying a preselected cur-
rent to the relay coils, and adjusting the lever posi-
tion to obtainitheddesired time of operation. Alter-
natively the lever may be set by inspection, if the
timing coordination is not critical.

CWPUINDUCTION UNIT

Select the desired upper pole tap. Set the lever
position by applying a preselected voltage and cur-
rent (current lagging voltage by 60° - see Fig. 11)
to the relay coils and adjusting the lever position

MT@EHoteS
FOR .190 DIA.
SCREwW

o &l

190- 52———@5
Ny B

J ]
ABCDEFGH

!

11-D-9524

Fig. 12. Outline & Drilling Plan of the External Capac-
itor for the Type CWP Relay.

to obtain the desired time of operation. Alterna-
tively the lever may be set by inspection, if the
timing coordination is not critical.

INDICATING CONTRACTOR SWITCH (ICS)

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 lo-
cated in front of the tap block to the desired setting
by means of the connecting screw.

INDICATING INSTANTANEOUS TRIP (II'T)

Since the minimum and maximum markings on the
scale only indicate the working range of the core
screw, the core screw must be adjusted to the value
of pick-up current desired.

The nameplate data will furnish the actual cur-
rent range that may be obtained from the IIT unit.

INSTALLATION

The relays should be mounted on switchboard

9
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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 di-
rectly to the terminals by means of screws for steel
panel mounting or to the terminal studs furnished
with therelay 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 F'T case information refer to I.L.
41-076.

ADJUSTMENTS AND MAINTENANCE

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

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

.NDUCTION UNIT

‘i’he upper bearing screw should be, screwed
down until there is only 3 to 5_thousandths inch
clearance betweenit and the shaft and ¢hen securely
locked in position with the lock ‘nut.4 This adjust-
ment can be made best by carefully screwing down
the top bearing screw “amtilithe disc fails to turn
freely and then backing up afraction of a turn. Great
care must be taken indmaking this adjustment to
prevent damage to theybearings.

Adjust the contacts to just barely touch when
the time lever is set on zero by shifting the posi-
tion of the ¢contact stop on the time lever. This
should be.done with approximately the required con-
tact follows, “Final adjustment of the contacts can
be more easily made by the contact follow set screw
after,theicontact stop is securely fixed.

A, maximum contact follow of approximately 5/64

10

inch is obtained when the set screw on the station-
ary contact is all the way out. Where rigid contaéts
for quick reopening are required, the set Screw
should be all the way in to hold the stationary con=
tact against the Micarta bracket. Readjust the zero
setting after this is done.

CWC RELAY

Connect the upper and lower pole coils in
series and pass current in polarity on both coils.
With one tap screw in the® I multiplier position
and the other screw in“the 36 product tap for
the .25-4 product range or the 4 product tap for
the 2.25-36 produety, range, apply current and
adjust the spring tension so that the contacts
just close with, tap, value of current flowing.
This is 0.6 amperep60 cycles, on the .25-4 prod-
uct rangeypor (2.0 amperes, 60 cycles, on the
2.25-36 produet range. The spring tension may
by ehanged by means of a screw driver inserted
inyone“of the notches of the plate to which the
outside convolution of the spring is fastened.

Various points on the typical time-product
cirves can be checked approximately with the
current coils in series. The multiples of tap
product will be the square of the current passed
thru the two coils, divided by the tap product.
The timing can be checked with a cycle counter
by averaging a number of trials. Make sure that
the coils do not overheat, otherwise the curves
cannot be checked. Time curve calibration is
obtained by adjusting the position of the perma-
nent magnet.

IYPE CWP RELAY_

Use the following procedure to check the zero
torque line. Adjust the control spring for zero ten-
sion and connect per Fig. 11. Apply 120 volts a-
cross terminals 6 and 7 and five times minimum pick
up current (tap value divided by 24). Zero torque
should occur when the currents lead the voltage by
19° to 36°.

To calibrate the control spring, connect per Fig.
11, set in the lowest tap, apply 100 volts across
terminals 6 and 7, and apply minimum pickup cur-
rent, leading the voltage by 300°, (0.20 amperes for
the 20-150 range, 0.75 amperes for the 75-600 range).
Then, adjust the spring tension so that the contacts
just close. Spring adjustment is changed by in-
serting a screw driver in one of the spring adjuster
plate notches.
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To check points on the time curve, connect per
Fig. 11, and apply preselected current and voltage
values, with current leading the voltage by 300° and
measure the time of operation with a cycle counter.
The time of several trials should be averaged. If
the current coil is allowed to overheat, the timing
will be affected. The potential coil should not be
continuously energized above 115 volts.

INDICATING CONTACTOR SWITCH (ICS)

Close the main relay contacts and pass suffi-
cient 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.

INDICATING INSTANTANEOUS TRIP (IIT)

The core screw which is adjustable from the top
of the trip unit determines the pickup value. The
trip unit has a nominal ratio of adjustment of 1 to 4
and an accuracy within the limits of 10%.

Apply sufficient current to operate the IIT. 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 arefequipped for
doing repair work. When ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS
cwe

The burden of the/Type, CWC relays at 5 am-
peres, 60 cycles is as follows:

LowerdPole Windings

P.F.

Product Angle

Product Tap Volt- Degrees
Range Value 4/ Watts Vars Amperes Lag
.25-4 .25 82.7 29.3 88.0 19.5
.36 57.3 14.1 59.0 13.8

.64 32.1 4.43 324 7.85

1.00 20.6 1.83  20.7 5.10
2.25-36 2.25 8.50 3.26 9.1 21.0
4.0 4.78 1.03 4.89 12.1
6.25 3.01 0.41 3.04 7.7
9.0 2.13 0.21 2.14 5.5

1.L.#1-242.1
Upper Pole Windings
P.F.
Product Angle
Product Tap Volt=s# Degrees

Range Value Watts Vars Amperes Lag

.25-4 1 6.08 8.58 10.5 55
4 1.52 470.54 1.61 20
2.25-36 1 0579 \w0.95 1.24 50
4 0.20%, 0706 0.21 17

CwWe

The burden of the type CWP relays at 5 am-
peres, 115 volts, 60°eycles is as follows:

Uppér Pole Windings

P.F.
Preduct Angle
Product Tap Volt- Degrees
Range / Value Watts Vars Amperes Lag
75-600 75 0.633 0.144 0.660 12.6
100 0.557 0.095 0.560 9.8
150 0.494 0.043 0.495 5.0
200 0.460 0.032 0.460 4.0
300 0.370 0.013 0.370 2.0
400 0.340 0.006 0.340 1.0
600 0.290 0.290 0.5
20-150 20 4.70 2.66 5.4 29.5
30 3.23 1.21 3.45 20.5
40 293 0.87 3.05 16.5
50 2.31 0.57 2.38 14.0
75 1.50 0.28 1.52 10.7
100 1.15 0.11 1.15 5.5
150 0.80 0.014 0.80 1.0

Lower pole Potential Winding including external
0.38 mfd. phase shifting capacitor.
P.F.
Angle
Volt- Degrees
Watts Vars Amperes Lead

All ranges - 5.5 2.78 6.15 26.8
CWC & CWP THERMAL RATINGS

Pole Continuous 1 Sec
Relay Range Winding Amperes Amperes
CwC .25-4 All 4 110
CwWC 2.25-36  Upper 10 280
Lower 12.7 370
CwP 20-150 Upper 3.2 88
75-600 Upper 6.4 185

The potential coil circuit of the type CWP relay
will stand 250 volts for 15 seconds.

11
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Fig. 13. Outline & Drilling Plan for the Type CWC and CWP Relays in the Type FT 21 Case.
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