INSTALLATION

I L 41-242

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CWC AND CWP DIRECTIONAL
GROUND RELAYS

CAUTION Before putting relays into service,
remove all blocking which may have been In-~
serted for the purpose of =ecuring the parts
during shipment, make sure that all moving
parte operate Treely, Inspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settings
and electrical connectlons.

APPLICATION

Ths Type CWC and CWP relays are inductlon
disc type relays used for directlional ground
fault protection on grounded neutral power
aystems. The type CWC relay is polarlzed by
current from a sultably grounded powér trans-
former bank neutral. Therefore, 1ts appli-
cation does not require potential trans-
The type CWP relay I1s potential
polarized Dby -residual veltage obtalned acroas
the open corner of the delta winding of a

grounded sﬁar-deita potential transformer.

formers.

it statlons where the power transformer bank
neutral iz grounded, the residual voltage will
be small generally, and the type CWC relay is
recommended. At  ungrounded ststions, or at
ground stations vwhere the pover transformer
bank neutral is not availasble, the type CWP

relay is applicabls.

CONSTRUCTION AND OPERATION

The Type OWC and CWP relays conslst of an
induction disc type element, & contactor
switeh, an cperation indicator and an instan-
tancous trip attachment when supplied. In
sdditien an external phase shifting capacitor

is supplied with the type CWP relays.

Inductien Element

The induction disc of this szlement is a thin
four-inch diameter disc mounted on a vertical

shaft. The shaft 1is supported on the lower

SUPERSEDES IL 41-290G

*%Denotes change from superseded issue.

end by a steel ball bearing riding betwesen
concave sapphire jewel surfeces, and on the

upper end by a stainless steel pin.

The moving contaect is a small silver hemis-
phere fastened on the end of an arm. The
other end of this arm is clamped to an in-
sulated sechiion of the disc shaft. The sls~
ment is not geared. The electrical connection
ia made from the moving contact thru the arm
and apiral spring. One end of the spring 1s
rastened to the arm, and the other to a
glotted spring adjuster dlsc which in turn
fastens to the slement frame.

The sbationary contact essembly consists of
a silver contact sttached to the free end of a
leaf -apring. This spring is fastened to a
moulded block mounted on the element frame. A
small set serew permits the adjustment of con-
tact follow.
another leaf spring is mounted on the moulded

When double trip is required,

block and a double contzet 1s mounted on tlo
rigid moving arm. Then the stgtionary contact
set screws permit adjustment so that both cir-

cuits will be made simultanecusly.

The moving dlsc 1s rotated by an electro-
magnet in the rear and damped by & permanent
magnet in front. The operating torgue for the
OWC relay 1s obtained by energizing. the lower
pole coll with residual current {usually ob-
tatned from the line current transformer) and
the 2 tapped upper pole cclls with residusl

* eurrent from the current tranasformer In the

power: transformer basnk neutral. For the CWP
relay the operating tofque is obtained Dby
energizing the upper pole colls with residual
current {usually obtained from the line cur-
rent transformer) and the lower pole with
residual veoltage.

Contacteor Switch

The d-c contactor switch in the relay is a

EFFECTIVE MAY 1956



TYPE CWC AND CWP RELAYS

TUPEFA TIoN NDICA ToR

TFie CiRcenr INTERLOCH
for DeracnAsLe RPELAY

I
CONTACTOR SultrcH

For TRIP CURRENTS

LEss THan 25 Ames,
Disconveer & DrFA~
END  THIS LEAD ., ——

—— T
Urrper Pors—"] ® ,v:_._| .,4_@ !
Lower Pors————""T g s It
@ e -®

\ . J

Rear View

LATH RELATIVE INSTANTANEOUS POLARITY A5 Swowwn, The
Marn ConNrAcTs CLOSE.
4-1-1178

OPERATION INDICATOR
TRIP CIROUIT INTERLOCK - - = -
Fore DEracHasLe RELAYS, 4 ™

i
—t Ao cwe
yd 4‘- —{cs V== E—-@
\7 4
CONTACTOR SwiToH i
Upren Pazfs/’l’\yr‘

‘ Lower Poir fe— &
IWSTANTANEOUS TRIP @ ;\‘ O
4 !
N S

REAR Vicw

Liiret RELATIVE INSTANTANEOUS POLARITY A3 SHoww, THE
Mainy ContTAacTs CLoss.
3-p-1183

Fig. l--Internal Schemadtic of the Double Trip Type CWC
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Fig. 2—Internal Schemalic Qf the Double Trip Type CWC
" Reluay with Instantaneous Trip in the Standard Case.
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Fig. 3—Internal Schematic of the Single Trip Type CWC
Relay with Instantaneous Trip in the Standard Case.

small solenoid type switch., 4 eylindrical
plunger with a silver disc mounted on its
lower end moves In the core of the sclenoid.
As  the plunger travels upward, the dise
bridges three silver stationary contacts. The
coll 1s in ssries with the main contacts of
the relay and with the trip eoll of the

2

Fig. 4—Internal Schematic of the Double Trip Type CWP
Relay in the Standard Case. The Single Trip Relays
Have Terminal 3 and Associated Circuits Omitted.

breaker. When the reldy contacts close, the
coil Thecomes energized and closes the switch
contacts. This shunts the main relay con-
tacts, thereby relisving them of the duty of
carrying tripping current. These contacts re-
main closed until the trip circuit is opened
by the suxiliary switch on the breaker.
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Operation Indicator

The operation indicator is a small solencid
coll commneected in the trip clreuit. When the
colla 13 energized, a spring-restrained arma-
ture releases the white target which falls by
gravity to  indicate completion of the trip
circuit. The indicator is reset from outside
of the ease by & push rod in the cover or
cover stud.

Instantanecus Trip (When Supplied)

The instantanecus trip attachment is a small
solenold type élement. A eylindrical plunge?r

rides up and down on a vertical guide rod in

the center of the solenoid coil. The guilde
rod - 1s lfastened to the stationary core, which
in turn secrews into the element frame. A
gilver disc is fastened to the moving plunger
through'a helleal spring. When the ocoll is
energized with minimum trip cufrent or above,
the piunger moves upward ecarrying the silver
disc which bridges threg conical-shaped
In this position, the
helical spring is compressed and the plunger
iz free to wove while the contact remalns
stationary. Thus, a-¢ vilibraticns of the
plunger are prevented Cfrom causing contact
bouneing., A4 Mlcarta dise screws on the bottom

statlionary contacts.
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Fig. 6—Internal Schematic of the Single Trip Type CWP
Relay with Instantaneous Trip in the Stendard Case.

of the guide rod and 1is locked in positlon by
g small nut, . Its position
plek+up current of the element.

determines the

CHARACTERISTICS

Type CWC Relay

The type CWC relsy 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 piék—up,
and in product whieh is the minimm piek-up

product of two equal or unequal currents.
Type CWC Reley Ranges and taps are:
.5 to 2 ampere {.25 to & Product) ﬁange

Amperes .5 6 .8 1.0 1.2 1.6 -2.0
Product .25 .36 .64 1.0 1.4% 2,56 4.0

1.5 to & ampere (2.25 to 36 Product) Rangs

Amperes 1.5 2,0 2.5 3.0 4.0 5.0 6.0
Produet 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 .

3
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Fig. 7—Internal Schematic of the Double Trip Type CWC
Relay in the Type FT Case. The Single Trip Relays
Have Terminal 3 cmd Associated Circuits Omitted.

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.

Typleal 60 Oyele time-product curves for the
type CWC relay are shown in Fig. 1%. The se
eurves are taken at maximum torque which
pccurs with the currents in phaze. TFor resl-
dual and'Ground currents cut of phase the re-
lay operating time may be obtalned by deter-
mindng the operating time corresponding to the
product pl = P Cos 8, where P 1s the actusl
relay product in amperes squared, and 8 1s the
sngle between the residual and polarizing cur-
rents.

The limits Tfor which these curves are ac-
curate within + 7% are shown in Flg. 15.

Type CWP Relay

The +type CWP relay taps are on the upper
pole current coil. They represent- the mini-
mum plek-up preduct of current times voltage
at maximm torque vwhen the current lags the

voltage by 60°. The ranges and taps are:

Product
Range Tap Markings

20 - 150 20 30 40 50 75 100 159
75 ~ 600 75 100 150 200 300 400 600

4

Fig. 8—Internal Schematic of the Double Trip Type CWC
Relay with Instantaneous Trip in the Type FT Case.

Typical 60 cycle time preduct curves for the
type CWP relay are shown in Fig. 16. These
curves are taken at maximum torgus which oc-
gurs with the current lagging the voltage 60°.

For currents not lagging by this angle, the

reiay tTripping time mey be obtained by deter-
mining the operating time corresponding to the

product pl = P Cos {60° - &), whers P is the
actual relay V.A. produect and © is the angle

the ecurrent lsgs the voltage. The curves are
agcurate within +7% if the multiple of tap
product does not exceed the voltage on the
relay coll.

* INSTALLATION

The relays should be mcunted on switchboard
panels or thelr equivalent in a location free
from dirt,
heat. Mount the relay vertlcally by means of

moisture, sxcassive vibration and

the -two mounting studs for the standard cases
and the type FT projeeticn case or by means of
the four mounting holes on the flange or the
Either of ‘the studs
or the mounting screvws msy be utilized for

aemi~flush type FT case.

grounding the relay. The slectrical connec-

tiong may be made direct to the terminals by

means of screws for steel panel mounting or to

terminal studs furnished with the relay for
gbony asbestos or slate panel mounting. The
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Fig. 9—Internal Schemdtic of the Single Trip Type CWC
Relay with Instantanrecus Trip in the Type FT Case.

terminal studs may be easily removed or in-
agrted by locking two nuts on the studs and
then Turning the proper nut with a wrench.

The relays without Iinstantaneous trip at-
tachments are normally supplied with the uni-
versal operation indicstor, which consists of
the 0.2 ampere indiecator (Resistance = 2.8
chms) snd the 2.0 ampere contactor switch
{Resistance = .25 ohms) in parallel. This
provides a trip ecireult resistance of ap-
proximately 0.25 chms, and i1s sultable for all
trip ecurrents above 2.25 amperes d-c. If the

trip ecurrent is less, disconnect the con-.

tactor ~ switch coil by removing the lower pole
on the front stationary ccontact of the switch
and dead-end it under the small filister head
screw located in the Micarta base of the
switch. To disconnect the coll in the Type FT
case relays, remove %the c¢oll 1lead at the
gpring adjuster and dead-end it under the
screw near the top of the moulded bracket.

The=e relays are non-geared. For appili-
cations reguiring quick opening contacts, the
contact set screw should be adjusted sc that
the follow is reduced to a minimum.

SETTINGS

The following information is required to set

Fig. 10—Internal Schematic of the Double Trip Type CWP
Relay in the Type FT Case. The Single Trip Relays
Have Terminal 3 end Associated Circuits Omitted.

these relays:

I, The maximum apnd minimum ground fault
currents for faults &t the relay and at the
remote Tbus. The=ze values should be residual
current which is three times the zero sequence

current.

2. The maximum and minimim polarizing cur-
rent or voltage values for the faults abovs.

The values should be residual currents or
voltage which are  three timea the zero
sequeneces values.

3. The current trangformer ratlos of the
main and polarizing current transformers for
the type OWC ©relay applications or the main
current tranaformer ratio and the polarizing
potential transformer ratio for the type CWP
rélay appllieaticn.

Each relay should be &8et +to operate as
rapldly as possible for ground faults on the
transmission lines mnear the breaker. The
product avallsble for the relay in these cases
should be large snough to represent a large
maltiple of the tap product wvalue so the
operating times can he in the range of Q.05 to
0.20 sgcond as seen from the curves of
Figs. 14 and 16.

5
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Fig. ll—Internal Schematic of the Double Trip Type CWP
Relay with Instantaneous Trip in the Type FT Case.

However, the wrelays cannoct distinguish

between a fault on the 1line near the remote -

breaker for which they should operate, and a
similar fsult on the bus or adjacent line for
which tThey should not operate until the bus
differential or adjacent line relays have had
an opportunity to operate and elear ths Ffault.
This requires an increased time setting of the
relay for faults near the terminal.
available for the relay in these
willl be smaller than that for the close
faults and should represent a smaller multiple

ramote
The product

cazes

of the tap produect previously chosen so0 the
cperating time can be from .4 to .75 second
longer than the remote line or bus relay

operating time. This .4 to .75 smecond intsr-
val is known as the c¢oordinating time inter-
val. It includes the
ating time plus

cireuit breaker oper-~
a factor allowing for
difference hetween aetual fault

caleculated values,

currents and
differences in indivi-
dual relay performance, etc.

breakers the wvalue

For 8 cyele
of .4 second is commonly
used, whlle for 30 cycle breskers .75 second
is used.

As an example, & type CWC relay is to be
3tation & and set to protect the
line rumning tc Station B. It must select or
coordinate with the type CWP relay connected
at Station B and

6

connected at

set ©To protect the line

Fig. 12—Internal Schematic of the Single Trip Type CWP

Relay with Instentaneous Trip in the Type FT Case. -

running to Btation C. Tha fault currsnts and
voltage for single line-to-ground faults under
minismm conditions for this system are shown

in Fig. 13.

In getting the type CWC and WP relays, it

18 convenient to set up Tablce as shoyn. The
relay location is shown in Column 1 and the
feult location in Columm 2.
residual

The primary lins
current avallable

recorded in Columm 3.

for the rele;s isa
The ratic of these cur-
rent transformers is specified in Column .

The primery fault current or voltage avail-
able Tor the polarizing winding is shown in
Column 5 and the associated current or poten-
tial transformer ratio in Column 6. All oF
theze fault
threse times the zerc sequence current or volt-
age. The relay
windings 1s the value of Column 3 divided by
the ratio of Column 4.
in Colump 7. The upper pole relay. current is
the value of Column 5 divided by the ratio of
Column 6,

values are residual vslues or

current Tor the lower pole

The value 1s recorded

and is recorded in Column 8. The
relay operating product Is the values cf
Columm 7 and 8 multiplled together and re-
Por the type CWC relays,

of I3, is written in Column 10. All
Ty

corded In Colum 9.
the ratioc

0)
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Fig. 13—Typical System for Setting Types CWC and CWP Belays.

TABLE I

system have & cycle operating time so that the
eoordinating time interval should be about .4
second. The tap should be chosen so that the
relay +times for the close In fault and remote
fanls produet values will differ by about the
coordinating +time interval or .4
this case.
plished by
Tap 36 was selected in this exampls.
duct value
Golum 12. -
time

second in
Practlcally thias can be
several

aceon-
taps with equal results.
The pro-
divided by the tap 1s recorded in
This value 1s the absecissa of the
product relay curves. From these curves
the lever Column 1% and relay operating time

Column 15 were chosen so that the relay would

1 2 ' 3 H 5 6 7 8 2 o 11 12 i3 1k 15
Line Line Polarizing Polarizing Line Polerizing Multiples -
Relay Fault Primery C.T. Primenry Amps. GC.T. or P.T. Sccondary Secondary  Frodugt Iy Tap of Tep E Lever Time In
Location No.  Amps. Ratlo or Volte Ratie amps. (Ip) Amps. (Iy) Ip= I T Product _ Seconds
1 150 00, 2910 300/5 57.5 48,5 22B5  1.19 36 63.5 b6 2-1/4 .16
g 2 iago 30073 1040 22.0 17.3 381 L.27 10.6 5.l W56
F 2 :320 100 83,100V 1000/1 66.0 83,1V, 5485 - 300 18.3 - 3/Y .16
) 3 e & 26,5007 31.0 36.5V. 1130 - 3.5 .53
of this data 1s fixed by the system constants operate at. about .16 gecond for close-in
and characteristiecs, and Is preliminary &o faults and abhout .57 =zecond for the remote
making the actual relay setting. faults. These times for the type CWC relay
were oObtained using time lever sstting no.
The choice of a tap recorded in Column 11 2-1/4.
and of the time lever in Columm 14 is a matter
of trial and error. The breakers on this With the selesction of a =atlsfactory tap

value, the curves of Fig. 15 will gquicekly show
1f the combinatlon of ftap and current values
relay operating times az indicated by

the ourve. The value of Column 10 wmultiplied

provide

by N = 4.0 for tap 36 gives the R vaiues of
Column 1%. These are within the curve of
Figure 15.

The same process 1s allowed in setting the
type CWP relay at Station B on breaker F.
Here tap . 300 was selected with lever 3/% to
proulde relay operating Himes of 0.16 and 0.53
ssconds respectively for close-in znd
faults. The

remote
operating limits using this tap

7
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are fulfilled sgince nelther multiples of tap
product value (Column 12) is greater than the
polarizing voltage {Colwm 8).

After individual relay settings are made, 1t

"1s necessary to check to see if the relays

select properly with asscciated relays. In
the example the coordinating time interval was
0.4 second. Therefore, 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
le== than 0.16 second plus 0.4%0 = 0.56 second.

Similarly the +time of the relay at breaker
E ghould not be greater than 0.13 second in

8

order to seleet with relay F for fault 3. If
the time of relay H 1s greater, then the time
of relay at F must be increased to provide
preoper gelection. This change may be accom-
plished by a change in the time lever setting
only, although often a new +tap and lever get~
ting may provide a more satisfactory setting.
Changling the setting of relays at B probably
will require a change in the setting of the
relay at Station 4.

After the settings are mads for all the re-
lays under minimm generating conditions, then
it 1is necessary to check the relay operating
time and coordlnation under the maximum genet-
ating conditlions. Often additicnal echanges in

—
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For the 0.25 to 4 Produet Range

For the 2.25 to 36 Product Range

where IL = the lower pole current. where I, = the lower pole current
I = the upper pole current. IU = the upper pole current
M = value from the +tsble below for N = value from the +table below for
various tap combinations. various tap combinations.
ap Upper Pole Lower Pole Tap TUpper Pole Lower Pole
Product Product Tap Produet Tap M K Product Product Tap Product Tap N K
.25 1 .25 L0 10 2.25 1 2.25 +.0 30
.36 1 .36 .78 12 .o 1 4.0 2.25 340
6L 1 .64 1.56 16 625 1 6.25 1.44 50
1.0 1 1.0 1.0 20 9.0 1 g.0 1.0 60
1.0 L .25 6.0 20 g.0 3 225 16.0 60
1.44 4 36 11.1 24 16.0 4 4.0 g.0 80
2.56 4 .64 6.25 32 25.0 4 6.25 5.76 100
4 4 1.090 b.g g 36.0 4 9.0 b.0 120

The Typlcal time curves for the Type CWC Relay are valid if the values of R falls

within the shaded area
than K 1in amperes.

of the curve above,

Fig. 15--Operating Limits of the Type CWC Relay.

and if neither relay current is greater
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These Curves are valid if ‘the multiple of tap Product (volt-amperes) does not exceed the

voltage on the relay polarizing coils.

Fig. 16—Typical 60 Cycle Time-Product Curves of the Type CWP Relay at Maximum Torgue.
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Fig. 17—Exterhal Connections of the Type CWC Relay in the

Standard Case for Ground Fault Protection.

tap and lever settings are requived, parti-
cularly 4if the maximum and minimum fault
values are quite different.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments %o insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the ad justments
have been changed, the relsy taken apart for
repairs, or if it is desired to check the ad-
Justments at regular maintanance periods, the
instructicns bezlow should be Followed.

All  contacts should be periodically eleaned
with a fine file. 8#1002110 file is  recom-
mended for this purpose. The use of abrasive
material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus impairing the contact.

Type CWC Relay
The wupper bearing screw should be serewed

down untll there Is only 3 to 5 thousendths
inch eclearance between it and the shaft and

Fg. 18—Exiernal Connections of the Type CWP Relay in the
Standard Case for Ground Fault Protection.

then securely locked in position with the lock
nutb. This adjustment can be made best by
carefully strewling down the top hearing screw
wntil the dise falls to turn freely and then
backing up & fraction of a turn. Great cane
must  be taken in making this adjustment to
prevent damage tp the bearings.

Adjust the contacts to just barely touch
when the time lever is set on zero by shifting
the position of the contact stop on the time
lever. Thig should be dene with approximately
the required contact follow. Final ad justment.
of the contacts can be more easily mads by the
contact / follow set serew after the contact
stop 1s =ecurely fixed.

A maximum contaet follow of approximately
5/64 inch is obtained when the set =erevw on
the stationary contact 1g& all the WAy out.
Where rigid contacts for quick reopening are
required, the set screw should be all the wéy
in to held the stationary contact against the
Micarta bracket. Readjust the zero setting
arter this is done.

Conneet the upper and lower poles in seriles

11
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Fig. 19—External Connections of the Type CWC Relay in the
Type FT Case for Ground Famit Protecticn.

1and pass current with the polarity indicated
o the diagrams. With one tap screwv in the 1
multiplier position and the other screw in the
.36 . product tap for ths .25-4 product range
or the % product tap for the 2.25-36 product
range apply.current and adjust the spring ten-
sion so that the contacts just c¢lose with tap
value of current flowing. This 1= 0.6 ampere,
60 cyocles, cn the .25-4 product range or 2.8
amperes, 00 cyeles, on the 2.25-36  product
range. 'The spring tension may be changed by
meens of a screw driver inserted In one cf the
notches of the plate to which the outslde con-
volution of the spring is fastensd.

Various points on the typical time-product
curves can be checked approximately with the
test connections above. The multiples of tap
product will e the sguare of the current
passed thru the two coils, divided by the tap
product. The timing can be checked with a
ecyele counter by averaging a nmumber of trials.
Make surs that +the colls do not over heat,
otherwise the curves cannot be checked. The
pogition of the permanent magnet cover the disc

"will affect the timing and shape of the
curves.

12

Fig. 20—External Connections of the Type CWP Relay in the
Type FT Case for Ground Fault Protection.
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Fig. 21—Ouiline and Drilling Plan of the External Phase
Shifting Capuchor for the Type CWP Relay. For
. Relerence Only.
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Type OWP Relay

Adjust +the upper bearing sewew and contacts

a3 outlined dIin the first three paragraphs

~under type CWC relay.

Connect 115 volts across the relay potential
coll and the externsal condenser. Apply ap-
proximgtely 5 times the minimm pilck-up-cur-~
rent (tap value divlded by 115) with  the
polerity shown and see that zero torque cceurs
when current leads the voltage bBetween 19 and
36 degrees. There should be no =spring tenslon
on the relay for this test.

With the connection above apply 100 veoltis.

and current lagging 60° behind the voltage.
With the tap screw in the lowest tap, adjust
the spring tensicon so that the contacts just
clogse with correct value of current flowing.
This current will be tap value divided by 100
or 0.20 amperes, 60 cycle, for the 20-150 pro-
duet range, or 0.75 ampere, 60 cycle, for the
75 %o 600 product range. The spring tension
may be changed by means of a screw driver in-
serted 1n one of the notches of the plate to
wvhich the outside convolution of the spring
is fastened.

The typical time-veltampere curves may be
checked In a manner similar to that described
ahove under the type CWC relay.

Contactor Switch

Adjust the stationary ccre of the switch for
a clsarance between the staticnary core and
the moving core when the switch is picked up.
This can be wost conveniently done by turning
the relay up-side-down. Screw wup the core
secrey until the moving core starts rotating.
Now, Thack off the core screw untll the moving
core stops rotating. This indicates the point
where the play in the moving contact sssembly
1s taken up, and where the moving core Just
separates from the statlomary core screws.
Back coff +the statlonary core screw one turn
beyond this pecint and lock in place. This
prevents the moving core from striking and
sticking %o the statlonary core hecause of
residual magnetism. Adjust the contact clear-
ance for 3/32 ineh by means of the two smsall

nuts on elther side of the Mlcarta dlsc. The
switch should plck up at 2 amperes d-c. Test
for setieking after 30 smperes d-¢ have been
pasged thru the coll. The coll wresistance I1s

approximately 0.25 cohm.

Opsration Indieator

Adjust the indieator to cperste at 0.2 am-
pere d-c gradually applied by loosening the
two =screws on the underside of the assembly,
and wmovling the bBracket forward or backward.
If the two helieal springs which reset the
armature are replaced by new springs, they
should be weakened slightiy by stretching to
chtain the .2 ampere calibrstion. The coeil
resistance is approximately 2.8 obhms.

Operation Indicator (When Inst. Trip Attach-
ment 1s Supplied)

Adjust the indicator to operate at 1.0 am-
pere d-c graduslly applled by 1oosenin$ the
two screws on the underside of the assembly,
and moving the bracket forward or backward.
If the two helical springs which resst the
armature are replaced by new springs, they
should be weakened slightly by stretching to
obtain the 1 ampere callbration. The coll re-~
sistance is approximately 0.16 ohm.

RENEWAL PARTS

Repair work can be done most satlsfactorily
at the factory. However, Interchangeahle
parts can be furnlshed to the customers who
are equipped for doing repair work. When

ordering parte, always give the complete name-
plate data.

ENERGY REQUIREMENTS

The burden of the ije CWC relays af 5 am-
peres, 60 cycles is as follows:

Lower Pecle Windings

P.F.
Produect Angle
Product Tap Volt- Degreses

Range Value -Watts Vars Amperes Lag

.25l .25 82.7 29.3 88.0 19.5

13
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P.F.
Produet - Angle
Product Tap : Volt- Degrees
Range Value Watts Vars Amperes Lag

.36 57.3 1.1 56.0  13.8
.64 2.1 b.53 3204 7.85

1.00 20.6 1.8% 20.7 5.1C

2.25-36 2.25% 8.50 3.26 9.1 21.0
40 4,78 1.03 - .83 12.1

6.25 3.01 0.%1  B.od 7.7

9.0 2.13 0.21 2.14 5.5

Upper Pole Windings

P.F.
. - Preduct Angle
Product Tap " Volt- Degrees

Range Value Watts Vars Amperes Lag

L25-4 1 .08 B8.58 10.5 55
L 1.52 0.54 1.61 20

2,25-36 1 0.79 0.95 1.24 50
L

0.20 - 0.06 0.21 17

The Dburden of the type CWP relays at 5 am-
peres; 115 volts, 60 cycles is as Follows:

Upper Pole Windings

P. F.

Product . ' Angle
Product Tap Volt- Degrees

Range Value Watts Vars Amperes Lag

T5~600 75 0.633 C.14% 0.66Cc 12.6
1c0 0.557 0.095 0.560 9.8

150 0.4k 0.043  0.b4os 5.0

200 . 0.k60 0.032 - 0.460 1.9

300 0.370 0.013  0.370 2.0

Loo 0.340 0.006 0.340 1.0

£00 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 2.9% 0.87 3.05 16.5

© 50 2.%1 0.57 2.38 5.0

5 1.50 0.28 1.52 10.7

100 1.15 0.11 1.15 5.5

150 0.80 0.01%  0.80 1.0

14

Lower pole Potential Winding including exter-
nal 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

The colil ratings are:
: Pole Contlnuous 1l Sec

Relay Range Winding Amperes Amperes
CWe L2051 ALl 4 110
CWGC 2.25-36 Upper 10 280

: Lower 12.7 370
CWP 20-150 Upper 5.2 88

75-600 Tpper 6.4 185

The potentiel coll eircult of the type CWP
relay will stand 250 volts for 15 seconds.
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