
Westinghouse 1. L. 41-242 .sA 

INSTALL A Tl ON • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWP-1 

SENSITIVE DIRECTIONAL GROUND RELAY 

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

APPLICAT I ON 

The type CWP-1 relay is an inducti on disc 
typ e relay used for directional ground fault protec ­

tion o n  high-resistance grounded power systems . 
It is similar to the type CWP relay except that the 
relay has a higher sensitivity. 

T he CWP -1 relay is applied for selective a­
larm or tripping for systems where the ground fault 
current is limited to a range of about 0 .  2% to 8% of 
rated full load current. The system may be resis­
tance -grounded with conventional zig-zag grounding 
transformers or with a neutral resistor, in conjunc -
tion with a distribution transf ormer. An alternative 
arrangement is shown in Fig .  6 where the grounding 
resistor is connected across the broken delta of the 

distribution transformers or potential transformer s .  
which are used to provide potential for the CWP-1 
relay. 

A w indow -type CT is used in Fig. 7 to ener­
gize the CWP -1 current coil .  With this arrangement 
all three conductors are passed through the open ­

ing , thus avoiding the problem of false residual cur­
rents that is encountered when three current trans­
formers are used.  The window-type CT is necessary 
where a relay sensitivity of about 1% or less of rat­
ed load current is required. Where fault currents val­
ues permit a higher current pickup , three residually 
connected CT's may be used .  

SUPERSEDES I.L. 41 -242.5 
*Denotes change from superseded issue. 

CONSTR UCTION AND O P E RAT I ON 

The type CWP-1 relay consists of an operating 
unit, current transformer, phase shifting network, and 
an indicating contactor switch. 

Operati ng Uni t  

This unit is an induction disc unit with an 
electromagnet that has poles above and below the 
disc as shown in Fig .  2. The electromagnet is con­
nected to the protected apparatus in a manner so 
that out-of-phase fluxes are produced by the flow of 
currents in both the upper and lower pole circuits . 
The out-of-phase fluxes cause either a contact open­
ing or a contact closing torque depending upon the 
relative direction of current flow in the upper and 
lower pole circuits . 

Phas e  Sh i fter Network 

The phase shifter network of the type CWP -1 
relay consists of a capacitor and resistor connected 
in series with the lower pole circuit. 

Indi cating Contactor Swi tch Un i t  ( 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 switc h closes,  the moving co n­
tacts bridge two stationary contacts , completing the 
trip circuit. Also during this operation two fingers 
on the armature deflect a spring located on the front 
of the switch,  which allows the op eration indicator 
drop . 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 
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TY PE CWP- 1  RELAY ______________________ __________ __________________________ I._L._4_1 _-2_4 2 __ .5A 
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Fig. 3. Internal Schematic of the Double Trip CWP-1 
Relay, FT31 Case. (Single Trip Relays have 
terminal 2 and associated circuits omitted). 

Cu rrent Trans form er 

This is an auxiliary step up transformer (max ­
imum ratio 20 /1 ) used to supply current to the up ­

per poles of relay. The transformer is tapped to pro­
vide relay settings. 

CH AR AC T E R IST ICS 

The type CWP-1 relay taps are as  follows: 

0.5 - 0.7 - 1 .0 - 1 .4 - 2 . 0 - 2 .8- 4 . 0  

The tap value represents the minimum pick­
up product of residual current (at an angle of 45° 
lead) times the residual voltage. 

Typical 60 cycle time product curves for the 
typ e CWP -1 relay are shown in Fig. 4 with 100 vo lts 
across the potential circuit. These curves are taken 
at maximum torque which occurs with the current 
leading the voltage by 45°. For currents not leading 
by this angle ,  the relay tripping time may be obtained 
by determining the o perating time corresponding to 
the product P 1  = P Cos (8- 45) , where P is the ac­
tual relay V .A.  Product and e is the angle the cur­

rent leads the voltage.  T he curves are accurate with­
in ± 7% if the multiple of tap product does not ex­
ceed t he voltage on the relay coil .  

Trip C i rcu i t  

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

The indicating contactor switch as two taps 
that provide a pickup setting of 0. 2 or 2 amperes.  
To change tap s requires connecting the l ead located 
in front of the tap block to the desired setting by 
means of a screw connection. 

Tri p  C i rcu i t  Cons tants 
Indicating Contactor Switch -

0. 2 ampere tap - 6. 5 ohms -de resistance 
0. 2 ampere tap - 0 . 15 ohms d-e resistance 

Burden and Therm al Ratings 

Current Circuit Burden 

POWER FACTOR ANGLE - LAG 

TAP 60 Cycles 50 Cycles 

.5 23 . 0° 27. 2° 

.7 23 . 0  21.8 
1 . 0  2 1 . 5  17 . 1 
1. 1 17. 5 1 4 . 6 
2.0 15 .0  1 0. 0  
2. 8 1 2. 0  7.0 
4.0 9.0 3 . 8  

VOLT-AMPERES AT TAP VALUE CURRENT 
( 100 Volts Applied to Potential Coil) 

* Tap 

. 5  

. 7  
1.0 
1.1  
2.0 
2. 8 
4.0 

Volt-Amp eres 
60 Cycles 

60 cycles 50 Cycl es 

0 .00 28 0.00 2 1  
0.0030 0.00 23 
0 .0034 0.00 27 
0 .0039 0 .0032 
0 .00 48 0.00 4 1  
0.0058 0.005 1 
0 .0074 0.0067 

Voltage Circuit Burden 

1 10 Volts 
9.68 va 

Power Factor Angle-Lag 
60 Cycles 46 ° 

Thermal Ratings 

60 Cycles 50 Cycles  

Continuous Current 
Continuous Voltage 

0.3 Amp . 
250 Volts 

0.3 Amp.  
175 Volts 
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TY P E CWP- 1  R EL AY _________________________________________________________ I_. L_._4_1 -_2 4_2�. 5A 
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TYPE CWP- 1 R ELAY--------------------------------------------------�------

STATION BUS 
POS----�---------

--��--------------------------------�----�------------- 2 
(NOTE 2 )  32N w 

I 2 3 

NOTE I- A LA"M CIRCuiT CUR,ENT 3HOLcu NOT 
cXCEEJ 0.25 AMPERES. 

SET ICS IN 2 AMPERE TAP IF ICS 

OP'"ATION 13 NOT DESI"'D· 

NOTE '-- CUNTACT i:IRC.JIT MAY 3E CONN.ECTEJ 

TD A.C. FO' .\L.IRH APPLICATIONS 

USED ONLY ON 
UNGROUNDED 
SYSTEMS 

res 

32N 
I 

(NOTE II ----v 
� 

ALARM 
(ALTERNATE 
CONNECTION ) �0 

NEG .---L-+----------

Jd ICE HUMS'" CHART 
32N - TYPE CWP-1 ReLAY 

52 - POoER CIRCUIT 3REAKER 

TC- TRIP COIL 

a- AU XI L1 ARY CONTACT 

ACT - .lUX ILl A"Y CURRENT TRANSFORMER 

MAX. TORQUE LIN£ 
' 

' 

- 3Yo (REF.) 

' 45° 

CONTACT 
CLOSES 

t, 

29JB184 

Fig. 6. External Schematic of the Type CWP-7 Relay in FT37 Case. 

S E TT ING 

The relay operates on the product of residual 
fault current and voltage . This product divided by 
and proper current and potential transformer ratio 
and by one of the transformer tap values is expressed 
as a multiple of the tap . The time curves of Fig . 4 

gives the relay operating time for various time dial 
settings as a function of this multiple. Fig. 5 shows 
times for 50, 100 and 200 volts across the relay 
coils. 

Since,  the relay operates on very small cur­
rents the main current transformer exciting current 
may not be negligible. When determining the main 
CT secondary note that the exciting current will be 
out-of-phase with the primary current, since the CT 
exciting impedance is reactive, while the burden is 
predominantly resistive. 

Since this relay is designed for resistance 
grounded systems with small fault currents, selec-

6 

tive current settings are usually not possibl e .  This 
is because the effective neutral resistance value is  
large in comparison with line and transformer imp e­
dance values: thus the fault current magnitude is  
relatively indep endent of the point on the system at 
which the ground fault occurs ,  and hence this magni­
tude cannot be used to discriminate between near and 
far faults. 

If selective settings are possible, 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 the relay in these  
cases should be large enough to  represent a large 
multiple of the tap product value so the operating 
times can be in the range of 0. 05 to 0. 20 second as 
seen from the curves of Figs . 3, 4 and 5 .  

However, the relay 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 
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TYP E CWP- 1  R EL AY ---- ------------------------------ ------ ----------------'�-L�·- 4_1 -�2 4�2-�sA 
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OPERAT I ON I S  HOT DES I RED. 
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DEV I C£ NUMBER CHART 
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U- AUliLI ARY CONTACT 
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Fig. 7. External Schematic of the Type CWP-1 Relay in F T3 1  Case, using Window Type C. T. 

have had an opportunity to operate and clear the 
fault. This requires an increased time setting of the 
relay for faults near the remote terminals .  The prod­
uct available for the relay in these cases will be 
smaller than that for the clo se faults and should 
represent a smaller multipl e 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 
relay operating time. This . 4 to . 75 second interval 

is known as the coordinating time interval. It in­
cludes the circuit breaker operating time plus a 
factor allowing for differences between actual cur­
rents and calculated values, differences in indivi­
differenc es in individual relay performance, etc . 
For 8 cycle breakers the value of . 4 second is com­
monly used while for 30 cycle breakers . 7 5 second is  
used. 

After the settings are made for all the relays 
under minimum generating conditions , then it is  
necessary to  check the  relay operating time and co­
ordination 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 di fferent. 

Ind icat i ng Cont act or Swi tch ( I CS) 

No setting is required on the res 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 set­
ting by means of the connecting screw. When the 
relay energizes a 125 volt or 250 volt d-e type WL 
relay switch, or equivalent, use the 0.2 ampere tap . 
For 48 volt d-e applications set res in 2 ampere tap 
and use Stt304e209GO 1 type WL relay or equivalent .  

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
j ection mounting. Either a mounting stud or the 
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TY P E CWP-1 RE LAY ____________ ____________________________________________ __ 

mounting screws may be utilized for grounding the 
relay. The el ectrical connections may be made di­
rectly to the terminals by means of screws for 
steel panel mounting or to the terminal studs fur­
nished with the relay for thick panel mounting . The 
terminal studs may be easily removed or inserted 
by locking two nuts on the stud and then turning the 
proper nut with a wrench. 

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

ADJUSTME NTS AND M A INT E N AN C E 

The proper adjustment to insure correct oper­
ation of this relay have been made at the factory 
and should not be disturbed after receipt by the cus­
tomer. If the adjustments have been changed, the 
relay taken apart for repairs,  or if it is desired to 
check the adjustments at regular maintenance per­
iods, the instructions below should be followed. 

Accept ance Check 

The following procedure is recommended to in­
sure that the relay is  in proper working order: 

l. Contact 

By turning the time dial, move the moving con­
tacts until they deflect the stationary contact to 
a position where the stationary contact is resting 
against its backstop. The index mark located on 
the movem ent frame will coincide with the "0" 

mark on the time dial when the stationary contact 
has moved through approximately one-half of its 
normal deflection . Therefore ,  with the stationary 
contact resting against the backstop , the index 
mark is offset to the right of the "0" mark by ap­
proximately .020". The placement of the various 
tim e dial positions in line with the index mark 
will give operating times as shown on the resp ec­
tive time-current curves.  For double trip relays,  
the follow on the stationary contacts should be 
approximately 1/32". 

2. Set the contacts to the time dial position and the 
tap plug in the 0.5 tap. Connect the relay as 
shown in Fig.  6. Energize  the potential coil with 
100 volts and the auxiliary CT with sufficient 
current to just close the contacts. (The current 
in polarity on the auxiliary CT should be leading 
by 45° voltage drop from relay terminal 6 to termin­
al 7 .) The pickup current should be 0. 005 am­
peres + 3%. 

8 

2. With 100 volts potential, energize the terminals 
8 and 9 at the following current levels to check 
relay timing: 

Multiple of Time-seconds 
Current Tap Product 60 Cycles 50 Cycles 

0.025 5 3.55 ± 10% 4.00 ± 10% 

0.100 20 0.94 ± 5% 1.00 ± 5% 

0.500 100 0. 3 3 ± 10% 0.35 ± 10% 

4. To check the zero torque line , adjust the input 
current to 0. 25 amperes. With the potential at 
100 volts, shift the current phase angle until the 
contact op ens .  The phase angle reading should 
by 135° (or 315°) ± 7°. 

I nd i cati ng Contactor Swit ch ( I CS) 

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

The contact gap should be approximately .04 7  

between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simul­
taneously. 

Rou ti ne Mai nt enance 

All contacts should be periodically cleaned. 
A contact burnisher Sn182A836HO 1 is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face 
of the soft silver and thus impairing the contact. 

Check relay pickup in accordance with the 
procedure of paragraph 1 under "Acceptance Check", 
except with the tap position actually being used .  

Check relay timing at  5 and 100 times tap product 
or at the most critical energy level, as determined 

from setting calculations .  

Ca l i br at ion 

Use the following procedure for calibrating the 

relay if the relay has been tak en apart for repairs, 
or the adjustm ents have been disturbed . This pro­
cedure should not be used until it is apparent that 
the relay is not in proper working order (See "Accep­
tance Check"). 
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TY P E CWP- 1 RELAY __________________________________________________________ I._L_. _41_-2_4_2._5A 

Contact 

By turning the time dial, move the moving con­
tacts until they deflect the stationary contact to a 
po sition where the stationary contact is resting 
against its backstop. The index mark located on the 
movement frame will coincide with the "0" mark on 
t he time dial when the stationary contact has moved 
through approximately one- half of its normal defl ec­
tion .  Therefore, 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 po sition in 
line with the index mark will give operating times 
as shown on the respective time-current curves.  For 
double trip relays, the follow on the stationary con­
tacts should be approximately 1/32". 

Induction Unit 

connect 100 volts across  terminals 6 and 7. 

Apply approximately 5 times the minimum pickup 
current (tap value divided by 100 through terminals 
8 and 9 with the polarity and relay connections as 
shown in Fig. 6 and see that zero torque occurs when 
the current and voltage are 135° out of phase within 
± 4°. There should be no spring tension on the relay 
for this test. 

With the connections above apply 100 volts 
and current leading by 45°. With the tap screw in the 
lowest tap, adjust the spring tension so that the con­
tacts just close with correct value of current flow­
ing. This current will be tap value divided by 100 

120 VOLT TEST SOIIIC£ 

or 5 milliamperes on the 0. 5 VA. tap. The spring 
tension may be changed by means of a screwdriver 
inserted in one of the notches of the plate to which 
the outside convolution of the spring is fastened. 

Calibrate the time delay by adjusting the per­
manent- magnet gap to obtain 0.94 seconds (1.00 

seconds for 50 cycle relay) in the 0.5 VA tap , with 
a potential of 100 volts .  The timing can be checked 
with a cycle counter by averaging a number of trials.  
Mak e  sure that the coils do not o verheat, otherwise 
the curves cannot be checked. 

I nd i cating Contactor Swi tch ( ICS) 

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

The contact gap should be approximately .047" 

between the bridging moving contact and the adjust­
able stationary contacts .  The bridging moving con­
tact should touch both stationary simultaneously. 

R ENEWAL PARTS 

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

lOTATIOII 1,2,3 

SIITCI 

IIOTE: IIAXI- TOIIIIU£ AIIGLE II THE TKIPf'IAi OIIECTIO• OCCURS WHEM TME 
CUIRUT LEADS THE VOLTAGE IY 45• WITH COIIIIECTIOIIS AS -... 

0 
Fig. B. Diagram of Test Connections for the Type CWP- 1 
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TYP E CWP- 1 RELAY ________________________________________________________ __ 
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Fig. 9. Outline and Drilling Plan of the Type CWP-1 Relay in FT31 Case. 
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Westinghouse I.L. 41-242.4E 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWC AND CWP 

DIRECTIONAL GROUND RELAYS 

CAU T I O N  Before p utting relays into service, re­
move all blocking which may have been in serted for 
the purpo se o f  securin g the parts during shipment, 
mak e sure that all moving parts op erate freely, in­
sp ect the contacts to see that they are clean and 
close  properly,  and op erate the relay to check the 
settings and el ectrical connections. 

AP PL ICATION 

The type ewe and CWP relays are induction disc 
typ e relays used for directional ground fault protect­
tion on gro unded n eutral power systems. The typ e 
ewe relay i s  polarized by current from a suitably 
grounded power transformer bank neutral . Therefore, 
its application do es not require potential transformer. 
The typ e CWP relay is potential polarized by residual 
voltage o btained acro s s  the op en comer of the delta 
winding of a grounded star-delta potential transform er. 

At stations where the power transform er bank 
n etural is gro unded, the residual voltage will b e  
small generally, and the type ewe relay i s  recom­
mended. At ungro unded stations, or at ground station s  
where the po wer transform er bank neutral is  not  avail­
able ,  the type CWP relay i s  applicable. 

CONSTRUCTION 

The typ e ewe and CWP relays con si st s  of an 
operating unit, an indicating contactor switch, and 
optional indicating instantaneous trip unit. In 
addition to the above components, the typ e CWP relay 
has a phase shifter n etwork. The principal compo­
n ent parts of the relay and their locations are shown 
in Fig. 1 - 8. 

OPERATING UNIT 

This unit is an induction disc unit with an elec­
tromagnet that has pol es above and below the di sc as 
shown in Fig. 2 and 4. The upp er pol e of both the 
ewe and CWP relays are tapped. In addition ,  the 

SUPERSEDES I.L. 41-242.4D 
*Denotes change from superseded rssue . 

lo wer pole i s  tapped o n  the typ e ewe relay. 

The electromagnets are connected to the pro­
tected apparatus in a manner so that out-o f-phase 
fluxes are pro duced by the flow of currents in both 
the upp er and lower pole circuits. The out-of-phase 
fluxes cause either a contact op ening or a contact 
clo sing torque depending upon the relative direction 
of current flow in the upper and lo wer pole circuits. 

P HASE SHIFTER NETWORK 

The phase shifter n etwork o f  the typ e CWP relay 
con si sts of a capacitor and resi stor connected in 
series  with the lower pol e circuit. 

INDICATING CONTACTOR SWITCH UNIT (ICS) 

The d-e indicating contactor switch i s  a small 
clapp er typ e device. A magn etic armature, to which 
l eaf-spring mounted contacts are attached, is attacted 
to the magnetic core upon energization of the switch. 
When the switch closes, the moving contacts bridge 
two statio nary contacts, completing the trip circuit. 
Also during this op eration two fingers on the armature 
deflect a spring located on the front of the switch, 
which allows the op eration indicator target to drop. 
The target is  reset from the outside of the case by a 
push rod located at the bottom o f  the cover. 

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

INDICATING INSTANTANEOUS TRIP UNIT (liT) 

The instantaneous trip unit i s  a small a- c op erat­
ed clapper type device. A magnetic armature, to 
which l eaf-spring mounted contacts are attached, i s  
attracted to the magnetic core upon energization o f  
the switch. When the switch clo ses,  the moving con­
tacts bridge two stationary contacts completing the 
trip circuit. Al so during the operation two fingers 

EFFECTIVE OCTOBER 1973 
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Fig. 1. Type ewe Relay (front view) 

Fig. 2. Type ewe Relay (rear view) 
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Fig. 3. Type CWP Relay (front view} 

Fig. 4. Type CWP Relay (rear view) 
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IMDICATIIIG 
COIITACTOI 
SWITCH 

f-T YllV 

Willi IElATIYE IIIITAITMEOUI POIAIITY AS SIO., 
TMt: NAill COITACTS CLOSE. 

REDIIlltDLE 

;x_r-;-,____ TEST SWITCH 

CUUEIT TEST JACI 

TEIIMIIIAL 

57-D- 7920 

Fig. 5. Internal Schema tic 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. 

on the annature deflect a spring located on the front 
of the switch which allows the operation indicator 
target to drop. The target i s  reset from the outside 
of the case by a push rod located at the bottom o f  
the cover. 

A core screw accessible from the top of the 
switch provides the adj ustable pick up range. The 
minimum and maximum pickup points are indicated on 
the scale, which i s  located to the rear o f  the core 
screw. 

O P E RATION AND CHARACTERIST I CS 

The operating torque for the CWC rel ay is obtain­
ed by energizing the lo wer pole coil with residual 
current (usually obtained from the line current tran s­
fanner) and the 2 tapped upper pole coil s with resid­
ual current from the current transfonner in the power 
bank neutral. For the CWP relay the operating torque 
is obtained by energizing the upper pole coil s with 
residual current (usually o btained from the line cur­
rent transfonner) and the lower pole with residual 
voltage. 

TYPE CWC RELAY 

The type CWC relay has two tap s on the upper 
pole and four on the lower pole. They are marked in 
product which is the minimum pickup product of two 
equal or unequal currents. 

4 

IIDICATIIIG 
COMTACTOR 
SWITCH U,ER I'OlES 

LOWU I'OlE 

IIIMTICMII.NIIT 

'-1---+---+--+-+---t- ::-J��!.':ous 

FROIOT VIEW 

WITH RELATIVE IMSTAITAIEOUS POLAIIITY AS SKOWII, 
TilE MAIII COKTACTS CLOSE. 

UIIIT 

,-I-+-+- CHASSIS OPEIATO 
SHORTIIMI llfl TtM 

RED MIDt.E 

><-r--rt--rur •ITat 

CUitiiEIIT TrST JACI 

TEIMIUL 

57-D- 7921 

Fig. 6. Internal Schematic of the Type CWC Relay with 
Indicating Instantaneous Trip Unit in the Type 
FT-21 Case. 

Typ e CWC Rel ay Ranges and taps are: 

. 25 to 4 Product Range 

* Product . 25 . 36 . 64 1 . 0  1 . 44 2 . 56 4 . 0  

2 .  25 t o  36 Product Ran ge 

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 tap plate. The upper pole tap plate is marked 
x 1 and x 4 Product. The last four values are obtained 
by using the x 4 tap with the four lower pole taps. 

Typical 60 Cycl e time-pro duct curves for the 
type CWC relay are shown in Fig. 9. These curves 
are taken at maximum torque which occurs with the 
currents in phase. For resi dual and Ground currents 
out of phase the relay operating time may be o btained 
by detennining the operating time corresponding to 
the product P' = P Co s 8, where P is the actual 
relay product in amperes squared, and e is the angle 
between the residual and polarizing currents. 

The limits for which these curves are accurate 
within ± 7% are shown in Fig. 10. 

TYP E CWP RELAY 

The type CWP relay tap s  are on the upper pole 
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----------------------------------------------------

IIDICioJUG 
COIUCTOI 
SIITCN 

IITM llU.liVE IISUITAIEOU POUIITl 
AS SMM fiE MAll tOITACT$ CLO$£ 

fiiOIIT VIEW 

183A712 

Fig. 7. Internal Schematic of the Type CWP R elay in the 
Type FT-21 Case. For the Sin gle Trip Relay 
the Circuits Asso ciated with Terminal 2 are 
omitted. 

current coil . They represent the minimum pickup 
product of current times voltage at maximum torque 
when the current lags the voltage by 60 o. The range 
and tap s are: 

Product 
Range 

20 - 150 
75- 600 

20 
75 

30 
100 

Tap Markings 

40 50 
150 200 

75 
300 

100 
400 

150 
600 

Typical 60 cycle time product curves for the 
type CWP relay are shown in Fig. 1 1. These curves 
are taken at maximum torque which o ccurs with the 
current lagging the voltage 60 o. For currents not 
lagging by this angle, the rel ay tripping time may be 
obtained by determining the operating time correspond­
ing to the product p '  = P Cos (60 ° - 8), where P i s  
the actual relay V . A .  product and e i s  the angle the 
current lags the voltage. The curves are accurate 
within ± 7o/c 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- e and the seal-in contacts of the in­
dicating contactor switch will safely carry thi s cur­
rent long enough to trip a circuit breaker. 

The indicating instantaneous trip contacts will 

IIDIC&TIIQ 
COIUCTOR 
SIITCM 

CWP liT 

'-������L_�� 

Willi llU.l'IVE llltAIItAUOUS POUiiTY 
IS satQII, TM£ MAUl CIIJACU CLOIE 

fAOIIT VIEW 

U,EII I"OLE 

IIOUCTIONUIIIT 

lltOICATIIG 
IIIIAITAMEOUS TIIP 

CWSJS or£UTID 
SltOIJIIQ •ITtN 

lED WOI.E 

TUT .. !Ttl 

Cfiiii:UIT TUT JACK 

TEIM�U.L 

183A713 

Fig. 8. Internal Schematic of th e Type CWP Relay with 
Indicating In stantaneous Trip Unit in the Type 
FT21 Case. 

safely close 30 amperes at 250 volts d- e,  and will 
carry this current long enough to trip a breaker. 

The indicating contactor switch has two tap s that 
provide a pickup setting of 0. 2 or 2 amperes. To 
change taps requires connecting the l ead lo cated 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-e resi stance 

2.0 ampere tap 0.15 ohm s d- e resi stance 

SETTING 

CWC INDUCTION UNIT 

Select the desired upper and lo wer pole tap s .  Set 
the time dial by applying a preselected current to the 
relay coils, and adjusting the dial po sition to obtain 
the desired time of operation. Altemati vely the dial 
may be set by inspection, if the timing coordination 
is not criti cal .  

CWP INDUCTION UNIT 

Select the desired upper pole tap .  Set the di al 
po sition by applying a preselected voltage and current 
( current lagging voltage by 60 ° - see Fi g. 16 to the 
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MULTIPLES OF TAP PRODUCT 629A272 

Fig. 9. Typical Time Curves of the Type CWC Relay- Current Coils in Series - See Fig. 10 for application limits. 

relay coil s and adju sting the di al position to obtain ­

ed the desired tim e  of operation. Alternatively the 

dial may be set by insp e ction, i f  the timing coordin a­

tion i s  not criti cal. 

Indicating Contactor Switch (ICS) 

No s etting i s  required on the ICS unit except the 

sel ection of the 0.2 or 2.0 amp ere tap setting. Thi s 

sel ection i s  m ade by connecting th e l ead located in 

front of the tap block to the desired settin g by m ean s 

of the connecting screw. When the relay energizes a 

125 or 250 volt d-e typ e WL relay switch, or equiva­

l ent, use the 0. 2 amp ere tap; for 48 volt d-e applica­

tions set relay in 2 tap and use Slt304C209GO 1 Typ e 

WL R elay or equivalent. 

INDICATING INSTANTANEOUS TRIP (liT) 

Since the minimum and maximum markings on the 

scale only indicate the working ran ge of the core 

screw, the core screw must be adj u sted to the value 

of the pickup current desired. 

6 

The nameplate data will furni sh th e actual cur­

rent ran g e  that ·may be obtained from the ITT unit. 

SETT ING CALCULATI ONS 

The following information is required to set these 

relays: 

1. The maximum and minimum ground fault current 

for faults at the relay and at the remote bus. These 

values shoul d be resi dual current which is three tim e s  

the zero sequence current. 

2. The maximum and minimum pol arizing current 

or voltage values for the faults above. The value s  

should be residual currents or vol tage which are three 

times the zero sequence values. 

3. The current transformer ratios of the main and 

polarizing current tran sformers for the typ e ewe relay 

applications or the main current tran sformer ratio 

and th e pol arizing potential transform er ratio for the 

typ e CWP rel ay appli cation. 
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For the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

I 
R = M-jL­

U 

where IL = the lower pole current. 

Iu = the upper pole current. 

M = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

. 25 1 . 25 

. 36 1 . 36 

. 64 1 .64 
1 .0 1 1 .0  
1.0 4 . 25 
1 . 44 4 . 3 6  
2.56 4 . 64 

4 4 1 .00 

M 

4.0 
2. 78 
1.56 
1.0 

16.0 
1 1 . 1  

6. 25 
4.0 

K 

10 
12 
1 6  
20 
20 
24 
32 
40 

I 
R = N-jk 

u 

where IL = the lower pole em-rent. 

Iu = the upper pole current. 

N = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

2 . 25 1 2.25 
4.0 1 4.0 
6 . 25 1 6. 25 
9 .0  1 9 . 0  
9 . 0  4 2 . 25 

16.0 4 4.0 
25.0 4 6 .25 
36.0 4 9 .0 

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

Fig. 10. Limits for Appli cation of the CWC Time Curves. 

N 

4.0 
2.25 
1 . 44 
1 . 0  

16. 0 
9 .0  
5 . 76 
4.0 

K 

30 
40 
50 
60 
60 
80 

100 
120 
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MULTIPLES OF TAP PRODUCT 

N OTE: CURVES ARE VALID IF THE MULTIPLE OF THE TAP 
PRODUCT (VOLTS-AMPERES) DOES NOT  EXCEED THE 
VOLTAGE ON THE RELAY POLARI ZING COILS. 

( MADE FROM CURVE 538020 l 

1/2 

TIME DIAL 
SETTIN G 

Curve 629A273 

These Curves are valid if the multiple of tap Product (volt-amperes) does not exceed the 
voltage on the relay polarizing coils. 

Fig. 1 1. Typical Time Curves of the Type CWP Relay at Maximum Torque Angle - Curves Apply if the Multiple of 
Tap Product in Volt-Amperes Does Not Exceed the Polarizing Voltage in Volts. 
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STATION A STA TI ON B STATI ON C 

-
I- 3 4 5 0  
2 - / 320 

1 - 2 91 0  
Z- 1 0-f..O 

2 - ti!J, I 00 
.7 - 36,5"0 0 

� 
2 - 1.320 
.3 - 6fe 0 

Fig. 1 2. Typical System for Setting Type ewe and ewP Relays. 

Each relay should be set to operate as rapidly 

as possible for ground faults on the tran smi s sion 

lines near the breaker. The p roduct avail able for the 

relay in these cases should be l arge enough to re­

present a l arge multiple of the tap p roduct value so 

the operating times can be in range of 0.05 to 0 . 20 
second as seen from the curves of Fi gs. 9 and 11. 

However, the rel ays 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 whi ch they should not operate until 

the bus differential or adjacent line relays have h ad 

an opportunity to operate and clear the faul t. This re­

quires an increased time setting of the relay for faults 

near the remote terminal. The p roduct available for 

the relay in these cases will be smaller than that for 

the close faults and should represent a smaller mul­

tiple of the tap product p reviously chosen so the op­

erating time can be from .4 to .75 second longer than 

the remote line or bu s rel ay operating time. Thi s . 4  

to . 75 second interval i s  known a s  the coordinating 

time interval. It includes the circuit breaker operat­

ing time plus a factor allowing for difference between 

actual fault currents and calculated values, dif­

ferences in individual rel ay performance, etc. For 8 

cycle breakers the v alue of .4 second i s  commonly 

used, while for 30 cycle breakers, . 75 second is used. 

As an example, a type ewe relay is to be con­

nected at Station A and set to p rotect the line running 

to Station B. It must select or coordinate with the 

type CWP rel ay connected at Station B and set to 

protect the line runnin g to Station C. The fault cur­

rent and voltage for single line-to-ground faults under 

minimum conditions for thi s system are shown in 

Fig. 12. 

In setting the type ewe and CWP rel ays, it is 

convenient to set up Table as shown . 
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1 2 a 
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m lCS �� SON 
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1 _ _ _ _  J 
52 a 

c 

Ill£ G .  

DEY ICE MUNBU CHAli:T 
3!M � O I RECTIOHAL liRDIIINO REU.Y, TYPE Cllt 
32M L - LOWER POLE WINDING Of TYPE CWC 
m U - IlPPER POLE WUIDINBS OF TYPE Cwt 
SOH - INDICATING I NST.uiTANEOUS TR I P  UMIT 
52 - POWER CIRCU I T  Ill: EAKER 

ICS - I N D I CATING CONUCTOil SWITCH 
,a - BREAKER AUXILIARY CONTACT 

TC - BREAKER TRIP COIL 

182A084 

Fig. 1 3. Extern al Schematic of the Type ewe Relay for 
G round P rotection. 

STATION 8US 

l '+'>f+---1r-o-Jr-�, 

1 t 3oc 
TRIP 

IUS)' ... '"""' 0"'" _,., '"" 
POS. 

J2M - D I RECTI ONAL OROUNO RELAY, 
lU HPE CWP 
If � - LOWER POLE W I ND lthi  Of TYPE CWP 
- - - - - - - -

-
� 
' 
I 

3ZI ICS :-�SON ��-� __ _ _  jl¥ ®'a 
NEQ.L-

� - UPPER POLE W I M D I N G  Of TYPE CWP 
50N - I II D I CATIN\1 I NSTANTANEOUS 

TRIP U N I T  
52 - POWER C I RCU I T  BREAXER 

ICS - IMD ICATING COtHACTOR SWITCH 
a - BREUER AUXILI ARY COIHACT 

TC - IIREAICER TRIP COIL 

184Al37 

Fig. 1 4 .  Extern al Schematic of  the Type eWP Relay for 
Ground Protection. 

T A B L E 

3 4 6 8 9 1 0  I I  1 2 1 3  1 4  I S  

Line Line Polarizing Polarizing L ine P olarizing Multi pl e s  
R el a y  Fault Primary C . T . Primary Amp s �  C . T . or P . T .  Secondary Secondary * Product I 

Amp s .  (Iul Iu x IL ¢ Tap o f  Tap R Time Time In 
L o c ation No. Amp s �  Ratio o r  V o l t s  Ratio Amp s Ur) Product Dial S e c o n d s  

D 

D 

F 

F 

3 4 5 0  

1 3 20 

1 3 2 0  

6 2 0  

3 0 0  5 

1 0 0.' 5 

2 9 10 

1 0 4 0  

8 3 .  ! O O V  

3 6 , S O O V  

1 0 00/ 1 

The rel ay lo cation is shown in Column 1 and the 
fault lo cation in Column 2. The prim ary line resi dual 
current avail able for the rel ay i s  recorded in Column 
3. The ratio of these current tran sformers i s  spec­
ified in Column 4 .  

The prim ary fault current or vol tage available for 
the polarizing winding i s  shown in Column 5, and the 
associated current or potential tran sformer ratio in 
Column 6. All o f  these fault values are residual 
values or three times the zero sequence current o f  
voltage. The rel ay current for the lo wer p o l e  wind­
ings i s  the value o f  Column 3 divided by the ratio o f  

1 0  

5 7 . 5  

2 2 . 0 

6 6 . 0  

3 1 . 0  

4 8 . 5  

1 7 . 3  

8 3 . 1  v 

3 6 . S V  

2 78 0  1 . 1 9 3 6  

38 1 1 . 2 7  

5 4 8 5  

1 1 30 

300 

---
7 7  4 . 7 6 

1 0 . 6  5 . 1  

1 8 . 3  

3 .  8 

. I I  

. 5 2  

. 1 3  

. 5 3  

Column 4 .  The value i s  recorded i n  Column 7 .  The 
upper pole rel ay current is the value of Column 5 
divi ded by the ratio of Column 6, and i s  recorded in 
Column 8 .  The rel ay operating product is the values 
of Column 7 and 8 multiplied to gether and recorded 
in Column 9. Fo r the type CWC rel ays, the ratio o f  
IL i s  written i n  Column 10 . All o f  this data is fixed 

Iu 
by the system constants and characteri stics, and i s  
preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the time l ever in Column 14 is a matter o f  trial and 
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� I 
GROUND I N G  
R E S I STOR 
I F  USED 

WYE W I N D I N GS 
TO BE PROTECTED 

2 
3 

D . C . TR I P  BUS 

D E V I CE HUMBER CHART 

87H - GROUND D I FFEREN T I AL RELAY, TYP E  CWC 87N -c- - LOWER POLE W I N D I NG 

87N -u- - UPPER POLE W I N D I NG 

ICS - I ND I CAT I N G  COMTACTOR SW I TCH 

86 - AUX I L I ARY TR I PP I NG R E LAY,  TYPE WL 

52 - POWER C I RCU I T  BREAKER 
a - BREAKER AUX I L I ARY CONTACT 
TC - BREAKER TR I P  CO I L  

184Al56 

Fig. 15. External Schematic of the Type CW Relay for G round Differential P rotection of Wye or Zig-zag Winding of a 
Transformer or Rotating M achin e. 

error. The breakers on this system have 8 cycl e 

op eratin g  time so that the coordinating time interval 

should be about . 4  second. The tap should be chosen 

so that the relay times for the close-in fault and 

remote fault p roduct values will differ by about the 

coordinatin g time interval or . 4  second in this case. 

Practically thi s can be accomplished by several tap s 

with equal results. Tap 36 was selected in this 

exampl e. The p roduct value divided by the tap i s  

recorded in Column 12. This value is the absci ss a  

o f  t h e  tim e  p roduct relay curves. From these curves 

the l ever Column 14 and relay op eratin g  tim e  Column 

15 were chosen so that the relay would operate at 

about . 12 second for close-in faults and about . 52 

second for the remote faults. These times for the 

typ e ewe relay were obtained using time dial setting 

%. With the sel ection of a satisfactory tap value, the 

curves of Fig. 10 will quickly show if the combination 

of •tap and current values provide relay operating 

ti:nes as indicated by the curve. The value of Column 

10 multiplied by N" = 4.0 for tap 36 gives the R v alues 

of Column 13. These are within the curve of Fi gure 

10. 

Th e same proc ess i s  allowed in setting the typ e 

CWP relay at Station B on breaker F. Here tap 300 

was sel ected with dial to provide relay operating 

tim e s  of 0. 13  and 0. 5 3  seconds resp ecti vely for close­

in and remote faults.  The operating limits u sing thi s 

tap are fulfilled since n either multipl es of tap p rod­

uct value (Column 12) i s  greater than the polarizing 

voltage (Column 8). 

After indi vidual relay settings are made, it i s  

necessary to check to see i f  the relays select p rop­

erly with associated relays. In the exampl e the coor­

dinating time interval was 0. 4 second. Th erefore, for 

fault 2, the rel ay at D should not operate before the 

rel ay at F plus the coordin ating time interval. In 

other words, the op erating tim e of D should not be 

l es s  than 0. 1 3  second plus 0.4 = 0.53 second 

Simi l arly,  the tim e  o f  the relay at b r e ak e r  H 
should n o t  be greater t h an 0 . 1 3  s e c o nd in order  to 

s e l e c t  with r e l ay F for fault 3 .  If t h e  tim e  of r el ay H 
is gre ate r ,  t h e n  t h e  time of relay at F must b e  i n­

s r e as ed to provide prop er s e l e c t i o n .  This c h an g e  m ay 
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T YP E ewe AND eWP RELAYS---------------------------

120 VOlT TEST SO<JRCE ROUTIOfil 1, 2 , 3  

SWITCN 

MOfE: MAX I MUM TORQUE ANGLE I M THE Tlil: I PP IMQ 0 I RECTI Oh OCCURS WHEN TKE 
CURRENT LEADS THE VOLTAGE 8Y 30 ° W I TH COUECTIOHS AS SHOWN· 

184Al38 

Fig.  1 6 .  Diagram of Test Connections for the Type CWP 
Relay in FT-2 1 Case. 

be accompli shed by a change in the time l ever s etting 

only, although o ften a new tap and l ever setting may 

pro vi d 2  a more sati sfactory s etting. Chan ging th e 

setting o f  relays at B pro bably will require a chan ge 

in  the s etting of the rel ay at Station A 

After the s etti n g  are made fo r all th e relays under 

minimum gen erating conditions,  then it i s  neces sary 

to ch eck th e rel ay op erati n g  tim e  and coordination 

under the maximum gen erating conditions. Often 

addi tional changes in tap and dial settings are re­

quired p arti cul arly i f  the maximum and minimum fault 

values are qui te di fferent. 

INSTALLATION 

The relay s should be mounted on switchbo ard 

panel s  or their equi val ent in a location free from dirt, 

moisture, excessi v e  vibration,  and heat. Mo unt th e 

relay verti cally be m ean s of th e four mounting hol es 

on the gl ange fo r s emi- flush mountings or  by m ean s 

of the rear mounti n g  stud or studs for p roj ection 

mounting.  Either a mounting stud or th e mo unti n g  

screws may be utili zed for grounding the relay. The 

el ectri c al conn ection s  may be made directly to the 

termi nal s  by m ean s o f  screws for steel panel mount­

ing or to the termin al studs furni shed with the rel ay 

for thick panel mounting.  The terminal studs may be 

easily remo ved or  inserted by locking two nuts on the 

stud and then turning th e prop er nut with a wrench. 

For detailed FT case information refer to I . L . 
41 - 0 76. 

1 2  

ADJUSTMENTS AND MAI NTENANCE 
The proper adjustments to in sure correct op era­

tion o f  thi s relay have been made at the factory. Upon 

receipt of the rel ay no customer adj ustm ents, o th er 

than tho se co vered under "SETTINGS" shoul d be 

required. 

For relays whi ch i n clude an indi cating instanta­

neous trip unit (liT ) ,  the j unction o f  the indu ction and 

indi cating instantan eo u s  trip coil s is brought out to 

switch j aw lt3. With thi s arran gement the o vercurrent 

units can be tested sep arately. 

Acceptan ce Ch eck 

Th e followi n g  check is recomm ended to in sure 

that the relay is in pro p er working order. 

1. Contact 

By turning th e tim e  dial, move the moving 

contacts until they defl ect th e stationary contact to 

a po sition where the stationary contact i s  resti n g  

against its back stop. The index mark located on the 

movem ent fram e will coincide with th e "0" mark on 

the time dial when the stationary contact has moved 

through appro ximately o n e- h al f  of its normal defl ec­

tion. Therefore,  with th e stationary contact resti n g  

against t h e  back stop , t h e  i n d e x  mark i s  o ffset to the 

ri ght o f  the "0 " mark by approximately . 0 20 " .  The 

pl acem ent o f  the various time dial po sition s in  line 

with the index mark will gi ve op erati n g  tim e s  as 

sho wn on the resp ecti ve time- current curves. For 

doubl e trip relay s,  the follo w on the station ary con­

tacts should be appro ximately 1/32 " .  

2 .  Minimum Trip Current 

For the ewe relay , connect the upper and 

lower pole coil s in series and pass a current e qual 

to v tap product x multiplier in polarity thru both 

coils.  For the CWP relay connect the relay as per 

Fig.  16 and apply tap valu e product. The mo ving con­

tacts on both relays should close within 5% of the 

applied values. 

3 .  Time curve 

CWC R elay - Connect the upper and lower 

poles in series and pass current in polarity thru both 

coils. Set the tim e dial on the 6 position and taps on 

. 25 or 2. 25 product and 1 multiplier. Check s everal 

points on the time c urve. Timing should be within 

* ±7% of that of Figur e 9. (The multiples of top pro­

duct shown in Figure 9 e qual the squ are of the 

current thru the coils divided by the top product . )  
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CWP R el ay - Connect the relay p er Figure 16.  

Set the tim e  di al on th e 6 po sition and the tap in the 

20 or  75 product. Check several points on the time 

curve by applying current l eading the voltage by 300 °. 

The timing shoul d be within ±7% o f  the values shown 

on Fi g. 1 1 . 

4. Indicating In stantan eous Trip Unit (liT) 

The core screw which is adjustabl e from th e 

top of the trip unit determines th e pickup value. The 

trip unit has a nominal ratio of adj ustment of 1 to 

4 and an accuracy within th e limits of 10%. 

The making of  the contacts and target in­

dication shoul d o ccur at approximately the same in­

stant. Po sition the stationary contact for a minimum 

of  1/ 32 " wip e. The bri dging moving contact should 

touch both stationary contacts simultaneously. 

Apply suffi ci ent current to op erate the liT. 
The op eration indicator target shoul d drop freely. 

5. Indi cating Contactor Switch (I CS) 

Close the main rel ay contacts and pass suf­

fici ent d- e current through the trip circuit to clo se the 

contacts of th e ICS. Thi s value of current should no t 

be greater than the p arti cular ICS tap setting being 

used. The op eration indi cator target should drop 

freely. The contact gap should be appro ximately 

0.47" between th e bri dging mo ving contact and the 

adjustabl e stationary contacts. The bri dgin g  moving 

contact should touch both station ary contacts simul­

taneously" 

Routine M aintenance 

All relays should be insp ected an d check e d  

p eriodi cally to assure p ro p er op eration.  

All contacts shoul d be p eriodically cl eaned. 
A contact burni sher Su 18 2A8 36H01 is recomm ended 

for thi s purpo se. The use o f  abrasive material fo r 

cl eaning contacts i s  not recomm ended, because of the 

danger of embeddi n g  small p arti cl es in th e face o-f th e 

so ft sil ver and thus imp airing the contact. 

CAL I BRAT ION 

Use th e following p ro cedure fo r calibrating the 

relay if  the relay has been tak en apart for repairs or 

the adjustments di sturbed. Thi s pro c edure should 

no t be used until it  is apparent that the relay i s  not 

in p rop er working order. ( See "Acceptance Check " ) .  

1 .  Contact 

By turning the tim e  dial, move the mo ving 

contacts until they deflect the stationary contact to a 

position where the stationary contact i s  resting 

against its back stop . The index m ark located on th e 

mo vem ent fram e will coinci d e  with the "0 " mark on 

the tim e  dial when the stationary contact has mo ved 

through appro ximately o n e-hal f  of  its normal defl e c­

tio n. Therefore, with the stationary contact resting 

against the back sto p ,  the index mark is offset to the 

right of  the "0" mark by app ro ximately . 020". Th e 

pl acement o f  the various tim e  dial po sition s  in line 

with the index mark wil l  gi ve op erating tim e s  as shown 

on the resp ecti ve time- current curves. For doubl e 

trip rel ay s ,  the follow on the stationary contacts 

should be app roximately 1/ 32" .  

2 .  Minimum Trip Current 

Typ e CWC R elay - Connect th e upp er and 

l o w er pol e coil s in seri es and p ass current in pol arity 

on both coil s. With one tap screw in the 1 multiplier 

po sition and the other screw in the . 25 product tap for 

the . 25 - 4 product range or the 2. 25 product tap for 

the 2. 25 - 36 product range , apply current and adjust 

the spring tension so that the contacts just close at 

tap value product 

Typ e CWP Relay - Connect the relay p er Fi g. 

16. Set in the lowest tap ,  apply 100 volts acro s s  

terminal s 6 and 7 ,  and apply minimum pi ckup current, 

l eading the voltage by 300 o , (0. 20 amp eres for the 

20- 150 ran ge, 0.75 amp eres for the 75-600 range. ) 

Then, adjust the spring tension so that the contacts 

just clo se. 

3.  Time Curve Calibration 

Type CWC rel ay - Set the time dial to po si­

tion 6 and the product tap to . 25 or 2. 25. Set the mul­

tiplier tap to 1. Connect the upper and lower pole 

coils in series and pass a current equal to 

4 x V tap product in polarity thru the coils. A djust 

the permanent magnet k eeper until the operating time 

is between . 95 and 1 .  0 1  seconds. Other points on the 

time curve of Fi gure 9 should be within ± 7% of the 

* values shown. (The multip le s of tap product shown 

in Figure 9 equal the s quare of the current passed 

thru the coils divided by the tap product . )  

Typ e CWP Relay - Connect the relay per the 

test circuit of Fig. 1 6. Set the 6 time dial and the 

low est tap . Apply 100 volts to potential coil and 10 

times tap current. ( Current leading voltage by 300°). 

relay op erate between 1 . 43 and 1 . 5 1  second s .  Other 

points of the time curve should be within ± 7% of the 

value shown on Fig. 1 1 .  

4 .  Indi catin g  Contactor Switch (ICS) 

Clo s e  the main relay contacts and pass suf-
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TYP E  ewe AN D eWP R EL AYS 
---------------------------------------------------------------

ficient d- e current through the trip circuit to close the 

contacts of the res. This value of current should not 

be greater than the p arti cUlar res tap setting being 

used. The op eration indicator target should drop 

freely. 

5. Indicating Instantan eous Trip Unit (liT) 

The core screw must be adj u sted to the value 

of pick up current desired. 

The nam eplate data will furni sh the actual 

current range that may b e  obtained from the ITT unit. 

REN EWAL PARTS 

R ep air work can be done most satisfactorily at 

the factory. However, interchangeable p arts can be 

furnished to the customers who are e quipp ed for doing 

repair work . When ordering p arts, al ways give the 

compl ete nameplate data. 

E N E RGY R EQUI R EMENTS 
ewe 

The burden of the Typ e ewe relays at 5 amp eres, 

60 cycl e s  is as follows: 

Lower P ol e  Windings 

Product 
R ange 

. 25-4 

2. 25-36 

Product 

Tap 
Val u e  

. 25 

. 36 

. 64 

1 .00 

2. 25 

4.0 

6. 25 

9.0 

Watts 

82.7 

57. 3 

32. 1 

20. 6 

8. 50 

4. 78 

3 . 0 1  

2. 13 

Vars 

29. 3 

14. 1 

4. 43 

1.8 3  

3. 26 

1.03 

0. 4 1  

0. 2 1  

Volt­
Amp eres 

88.0 

59.0 

32. 4 

20.7 

9. 1 

4.89 

3. 04 

2. 14 

P .  F.  

Angl e 
Degrees 

L ag 

19. 5 

1 3.8 

7.8 5  

5. 10 

2 1. 0  

12. 1 

7.7 

5. 5 

Upper Pol e Windings 

Product 

P roduct Tap 
Range Value 

. 2 5- 4  1 

2. 2 5-36 

14  

4 

1 

4 

P . F. 

Angle 

Volt- D egree s  

Watts V ars Amperes L ag 

6.08 8. 58 10. 5 55 

1. 52 0. 54 1. 6 1  20 

0. 79 0.9 5  

0.20 0.06 

1. 24 

0. 2 1  

50 

17 

CWP 

The burden of the Typ e CWC relays at 5 amp eres, 

1 1 5 volts, 60 cycl e s  is as follows: 

Product 

Range 

75-600 

20- 150 

Upp er P ol e  Windings 

P . F. 

P roduct Angle 

Tap Volt- Degrees 

Value Watts Vars Amp eres L ag 

75 0. 633 0. 1 44 0. 660 12. 6  

100 0. 557 0.095 0. 560 9.8 

1 50 0. 494 0.043 0. 49 5 5. 0 

200 0. 460 0.032 0. 460 4.0 

300 0. 370 0.0 1 3  0. 370 2.0 

400 0. 340 0.006 0. 3 40 1.0 

600 0.290 0.290 0. 5 

20 4.70 2. 66 5. 4 29. 5 

30 3. 23 1.  2 1  3. 45 20. 5 

40 2. 93 0.87 3.05 16. 5 

50 2. 3 1  0. 57 2. 38 14.0 

75 1. 50 0. 28 1. 52 10.7 

100 1. 1 5  0. 1 1  1. 15  5. 5 

1 50 0.80 0.0 14 0.80 1.0 

Lower Pol e  Potential Windings 

(between relay terminals 6 and 7) 

P . F. 

Angl e  

Volt- D e grees 

Watts Vars Amp eres L ead 

All range s - 5. 5 2. 78 6. 15  26.8 

ewe & cwP THERMAL IMTINGS 

Pol e Continuous 1 Sec 
R elay R an ge Winding Amp eres Amperes 

ewe . 25-4 All 4 1 10 

ewe 2. 25-36 Upper 10 280 

L ower 12.7 370 

CWP 20- 150 Upp er 3. 2 88 

75-600 Upper 6. 4 18 5 

The potential coil circuit of the typ e CWP rel ay 

will stand 250 volts for 15 seconds. 
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Fig. 1 7. Outline & Drilling Plan for the Type CWC and CWP Relays in the Type FT-21 Case. 
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I . L. 41-242. 1 
I NSTA L L A TI O N  • OPE R A T I O N  • M A I N T E N A NCE 
I N S T R U C T I O N S  

TYPE CWC AND CWP D I RECTIONAL 
GROU N D  RELAYS 

C A UT IO N  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 ewe and CWP relays are induction 
disc type relays used for directional ground fault 
protection on grounded neutral power systems. The 
type ewe 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 residual voltage will be 
small generally, and the type ewe relay is recom­
mended. At ungrounded stations, or at ground sta­
tions where the power transformer bank neutral is 
not available , the type CWP relay is applicable. 

CONSTRUCTION AND OPERATION 

The Type ewe and CWP relays consist of an 
induction disc type unit, an indicating contactor 
switch, and an optional indicating instantaneous 
trip unit. In addition an external phase s hifting 
capacitor is supplied 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 

shaft is 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 contact is a small silver hemisphere 
fastened on the end of an arm. The other e nd of 
this arm is clamped to an insulated section of the 
disc shaft. The element is not geared. The elec­
trical connection is made from the moving contact 

thru the arm and spiral spring. One end of the 
spring is 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 CONT ACTOR SWITCH UNIT (ICS) 

The d-e 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 
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TYPE CWC AND CWP R ELAYS------------------------

IIDICATIIQ 
COlT ACTOR 
SWITCH 

IITEIIAL SCIIEIIAT IC 

FRDIIT YIEV 

WITH RELATIVE UISTAIITAIIUKIS POLAR ITY AS SIIO'III, 
THE MAIM COIHACTS CLOSE, 

RED KAMOLE 
TEST SWITCH 

aMilDIT TEST JACK 

TERMINAL 

57-D-7920 

Fig. 1. Internal Schematic of Double Trip Type CWC Re­
lay In the Type FT 2 7 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 (liT) 

The instantaneous trip unit is a small a-c oper­
ated 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 the 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 
outside of the case by a push rod located at the 
bottom of the cover. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. The 
minimum and maximum pickup points are indicated 

on the scale , which is located to the rear of the 
core screw. 

2 

IIIICATII6 
COITACTOR 
SWITCH 

IMTUMAL SCHEMAT I C:  

urt'ER POLU 

LOWEI NlE 

IQKTIOI UIIT 

"-1---++-+-+-t-::-�:�::... 

WITH IEUTIVE IIITIITMBIS POUIITY AI -· Tl£ lUll COITACft Cllll:. 

""' 
..+--1--+- CIARIS IN'EUTU SIMJITIIG .ltcll 

lED .. OLE 
nn ••lCII 

57- D- 7921 

Fig. 2. Internal Schematic of the Type CWC Relay with 
Indicating Instantaneous Trip Unit in the Type 
FT 2 1  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 

Amperes . 5  . 6  . 8  
Product . 25 . 3 6  . 64 

1 .0  
1 .0  

1 . 2  1 . 6  
1 .44 2. 56 

1.5 to 6 ampere ( 2 . 25 to 3 6  Product) Range 

Amperes 1 . 5  2.0 2.5 
Product 2 . 25 4.0 6.25 

3.0 4.0 5 .0  

9.0 16 .0  25 .0  

2.0 
4. 0 

6.0 

36.0 

The first four values are marked on the lower 
vole top plate. The upper pole tap plate is marked 
x1 and x2 (x 1 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 ewe 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 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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IIITE:ItlfAL SCHEMAT I C  

LOWER POLE 

IIDUCTIOM UllT 

CHASIIS OPERATED 
SIIORTIIIG SWITCN 

TfST SWITtM 

EITEIUI.. cw�,'\����=====r-t���--� CURIEIIT TEST .IACl 
TERN I liM. 

liTH RELATIVE IISTAMT.t.IIEHS I'OlAIITY 
AS SHOW 1liE MAIM COMTACTS a..OSE. 

57-D- 7926 

Fig. 3. Internal Schematic ol the Type CWP Relay in the 
Type FT2 l Case. For the Single Trip Relay 
the Circuits Associated with Terminal 2 are 
omitted. 

out of phase the relay operating time may be obtain­
ed by determining the operating time corresponding 
to the product P = P Cos e, where P is the actual 
relay product in amperes squared, and e is the 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 on the upper pole 
current coil. They represent the minimum pick-up 
product of current times voltage at maximum torque 
when the current lags the voltage by 60

°
. The ranges 

and taps are : 

Product 
Range 

20 . 150 20 
75 - 600 75 

30 
100 

Tap Marki ngs 

40 
150 

50 
200 

75 100 150 
300 400 600 

Typical 60 cycle time product curves for the 
type CWP relay are shown in Fig. 7. These curves 
are taken at maximum torque which occurs with the 
current lagging the voltage 60

°
. For currents not 

lagging by this angle , the relay tripping time may 
be obtained by determining the operating time cor­
responding to the product pl = P Cos ( 60

° 
- B), where 

P is the actual relay V.A. product and e is the angle 
the current lags the voltage. The curves are ac-

INTihAL SCHEMAT IC 

EITUIM. 

... �,rr\�e-.-:::===r-r""'"_,"--....,.'"" IIR IBATiYE· IIJUITIIEOII. t'OUIITY AI .... - Mltl COITACTJ CUI(. 
57-D- 7927 

Fig. 4. Internal Schematic ol 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-e 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-e , 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-e resistance 
2 .0  ampere tap 0. 15 ohms d-e resistance 

SETTING CALCULATIONS 

The following information is required to set 
these relays: 

1. The maximum and minimum ground fault cur-
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<n Cl z 
8 w l!) 
z 

., 

10 
g 
8 
7 
6 

4 

MUL TIPLE5 OF TAP POODLCT 
Curve 264570 

Fig. S. Typ ical Time Curves of the Type CWC Relay · Current Colis in Series · See Figure 6 for application limits. 

rents for faults at the relay and at the remote bus .  
These values should b e  residual current which is 
three times the zero sequence current. 

2. The maximum and minimum polarizing cur­
rent or voltage value s for the faults above. The 
values should be residual currents 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 ewe 
relay applications or the main current transformer 
ratio and the polarizing potential transformer ratio 
for the type eWP 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 
the relay 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 �nd 
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 
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30 

zo 

h. 
� 10 � CJ 8 
<: 6 � 5  
!--.. 4 

� 
....... 

3 
'.J .2 I I  

((: 

1.0 
.8 

I 3 4- 5 6  78910 zo 40 60 80 !00 .ZOO .JOO 400 

MuL TIPLES Or TAP PRooucr Curve 264566 

F'or the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

IL R = M -1-
U 

IL R = N-1 -
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 below for N = value from the table below for 

various tap combinations. 

Tap 
Product 

. 25 

. 36 

. 64 
1 . 0  
1 . 0  
1 . 44 
2 .56  

4 
'--------- · 

various tap combinations. 

Upper Pole Lower Pole Tap Upper Pole Lower Pole 
Product Tap Product Tap M K Product Product Tap Product Tap 

1 . 25 4 . 0  10  2. 25 1 2. 25 
1 . 36 2. 78 1 2  4 . 0  1 4 . 0  
1 . 64 1. 56 16 6 . 2 5  1 6. 25 
1 1 . 0  1 .0  20 9 . 0  1 9 . 0  
4 .25  16 .0  20 9 .0  4 2 . 25 
4 . 3 6  1 1 . 1  24 16 .0  4 4 . 0  
4 . 64 6. 25 32 25.0 4 6 .25 
4 1 .00 4 . 0  40 36 .0  4 9 .0 

The Typical time curves for the Type ewe 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. L imits lor Application o f  the CWC Time Curves. 

N 

4 . 0  
2 .25  
1 . 44 
1 .0 

1 6 . 0  
9 . 0  
5 . 76 
4 . 0  

K 

3 0  
40 
50  
60 
60 
80 

100 
120 
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TYPE ewe AND eWP R ELAYS-------------------------

6 

10.00 
9.00 
aoo 
7.00 

600 

500 

4.00 

3/JO 

2110 

1.00 
90 

c� 

� .8) 
0 8 .7 

w 
Vl .60 

:;:: 50 
w 2 F 40 

.30 

.zo 

0 .I 

ll'J 

J) 8 
"' 
116 

OS 

J) J ,  

' 

z. 3 4 5 6 7 8 10 2D 30 40 so 
MULTPLES OF TAP PRODILT 

t 

6' • 70 80 90 100 zoo 300 400 

Curve 264571 

The se Curve s  are valid if the multiple of tap Product (volt-ampere s) do e s  no t e xceed the 
voltage on the re lay polarizing coils .  

Fig. 7. Typical Time Curves of the Type CWP Relay at Maximum Torque A ngle - Curves Apply If the Multiple of Tap 
Product In Volt-A mperes Does Not Exceed the Polarizing Voltage In Ve1lts. 
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TYPE ewe AND eWP RELAYS--------------------------------------------���.L�·�41�-2�4�2·�' 

STATI ON A STA TI ON B STATION C 

-
I - 3 4 $ 0  
.3 - 1 3 -Z O  

-=- t 1 - 2 91 0  
Z - 1 0 -f.. O 

,2 - 83, 1 0 0 
:J - 36, 5"0 0  

-
2 - 1 3-Z O  
3 - 6 :#! 0 

Fig. 8. Typical System for Setting Type ewe ancl eWP Relays. 

TABLE I 
2 3 4 5 6 7 8 9 10 1 1  1 2  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 IL Tap of Tap R L ever Time In 

Location No. Amps. Ratio or Volts Ratio Amps. (IL ) Amps. (Iu) Iu x IL Iu Product Seconds -- --- --
D 1 3450 300/5 29 10 300/5 

D 2 1320 1040 

F 2 1320 100/5 83, 100V 1000/ 1 

F 3 620 36,500V 

relay operating time. This . 4  to . 75 second inter-
val is known as the coordinating time interval. It 

includes the circuit breaker operating time plus a 
factor allowing for difference between actual fault 
currents and calc ulated values ,  differences in indi­

vidual relay performance ,  etc. For 8 cycle breakers 

the value of . 4  second is  commonly used , while for 

30 cycle breakers . 75 second is used. 

As an example, a type ewe relay is to be con­

nected at station A and set to protect the line run­

ning to Station B. 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 F'ig. 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 

57.5 

22.0 

66.0 

3 1 .0 

- - --- - --
48.5 2285 1. 19 36 63 . 5  4. 76 2-1/4 . 16 

17.3  38 1 1 . 27 10 . 6  5. 1 . 5 6  

83. 1V. 5485 300 18.3 3/4 . 16 

36. 5V. 1 13 0  3 . 8  .53 

in Column 2 .  The primary line residual c urrent 
available for the relay is recc:ded 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 s hown in Column 5 and 

the associated current or potential transformer ratio 

in Column 6 .  All o f  these fault values are resid ual 

values or three times the zero se quence 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 Col umn 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 of 1L is written in Column 10. All of this data 

1U 
is fixed by the system constants and characteristic s,  
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TYPE CWC AND CWP RELAYS------------------------

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 
with a wrench. 

For detailed FT case information refer to I.L. 
4 1-076. 

ADJUSTMENTS AND MAI NTENANCE 

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 Stt182A836H0 1 is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face 
of the soft silver and thus impairing the contact. 

INDUCTION UNIT 

The upper bearing screw should be screwed 
down until there is only 3 to 5 thousandths inch 
clearance between it and the s haft and then securely 
locked in position with the lock nut. This adjust­
ment can be made best by carefully screwing down 
the top bearing screw until the disc fails to turn 

freely and then backing up a fraction of a turn. Great 

care must be taken in making this adjustment to 
prevent damage to the bearings. 

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 follow. Final adjustment of the contacts can 
be more easily made by the contact follow set screw 
after the contact stop is securely fixed. 

A maximum contact follow of approximately 5/64 

1 0  

inch is obtained when the set screw on the station­
ary contact is all the way out. Where rigid contacts 
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 1 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. 25-3 6  product range, apply current and 
adjust the spring tension so that the contacts 
just close with tap value of current flowing. 
This is 0 . 6  ampere, 60 cycles ,  on the . 25-4 prod­
uct range or 2r0 amperes, 60 cycles, on the 
2:25-36 product range. The spring tension may 
by changed by means of a screw driver inserted 
in one of the notches of the plate to which the 
outside convolution of the spring is fastened. 

Various points on the typical time-product 
curves can be checked approximately with the 
current coils in series. The multiples of tap 
product will be the square of the current p as sed 
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. 

TYPE CWP REL AY 

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 termihals 6 and 7 and five times minimum p1ck 
up current (tap value divided by 24). Zero torque 
should occur when the currents lead the voltage by 

19• to 3 6•. 

To calibrate the control spring, connect per Fig. 
1 1 ,  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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I. L . .C 1-242. 1 TYP E ewe AND eWP RELAYS _____________________ ___.!:.�!:£!±..!.. 

To check points on the time curve, connect per 
Fig. 1 1 , and apply pre selected current and voltage 
val ues ,  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 1 15 volts . 

INDICATING CONT ACTOR SWITCH (ICS) 

Close the main relay contacts and pass suffi­

cient d-e current through the trip circuit to close 

the contacts of the ICS. This value of current should 

not be greater than the particular ICS tap setting 

being used. The indicator target should drop freely. 

INDICATING INSTANTANEOUS TRIP (liT) 

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 liT. The 
indicator target should drop freely. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts ,  always give 

the complete nameplate data. 

ENERGY REQUIREMENTS 

The burden of the Type ewe relays at 5 am­

pere s ,  60 cycles is as follows :  

Lower Pole Windings 

P . F. 
Product Angle 

Product Tap Volt- Degrees 
Range Value Watts Vars Amperes Lag 

. 25-4 . 25 82. 7  29. 3  88. 0 19.5 

. 3 6 57.3 14. 1 59.0 13.8 

. 64 32. 1 4.43 32. 4 7. 85 

1 . 00 20. 6  1 . 83 20. 7  5. 10 

2. 25-36 2. 25 8. 50 3 . 26 9 . 1 2 1 . 0  

4 . 0  4 . 78 1 .03 4 .89 12. 1 

6. 25 3 . 0 1  0 . 4 1  3.04 7. 7 

9 . 0  2. 13 0. 2 1  2. 14 5. 5 

Upper Pole Windings 
P . F .  

Product Angle 

Product Tap Volt- Degrees 

Range Val ue Watts Vars Amperes Lag 

. 25-4 1 6.08 8 . 58 10.5 55 

4 1 . 52 0 . 54 1. 61 20 

2. 25-36 1 0 . 79 0.95 1. 24 50 

4 0 . 20 0 . 0 6  0 . 2 1  1 7  

� 
The burden of the type CWP relays at 5 am-

peres ,  1 15 volts, 60 cycles is a s  follows :  

Upper Pole Windings 
P . F. 

Product Angle 

Product Tap Volt- Degree s 

Range Value Watts Va.rs Amperes Lag 

75-600 75 0. 633 0. 144 0. 660 1 2. 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 . 0 1 3  0.370 2 .0  

400 0. 340 0 . 006 0. 340 1 . 0  

600 0 . 29 0  0. 290 0 . 5  

20- 150 20 4 . 70 2 .66 5 . 4  29. 5  

30 3 . 23 1 . 21 3 .45 20 . 5  

4 0  2 . 9 3  0 . 87 3.05 1 6. 5  

50 2 .31  0 . 5 7  2.38 14.0 

75 1 . 50 0 . 28 1 .52 10.7  

100 1 . 15 0 . 1 1  1 . 15 5 . 5  

150 0 . 80 0 . 0 14 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 

ewe . 25-4 All 4 1 10 

ewe 2. 25-:16 Upper 10 280 

Lower 12. 7  370 

CWP 20- 150 Upper 3.2  88 

75-600 Upper 6.4 1 85 

The potential coil circuit of the type CWP relay 

will stand 250 volts for 15 seconds. 
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Fig. 13. Outline & Drilling P l�n lor the Type CWC ancl CWP Relays In the Type FT 2 1  Case. 
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I N S T A L L A TI O N  
Westinghouse I . L .  4 1 -242 .5A 

• OPERATI O N  • M A I N TEN A N CE 

I N S T R U C T I O N S  
TYPE CWP-1 

SENSITIVE DIRECTIONAL GROUND RELAY 

CAUTION: Before putting relays into service,  re­
move all blocking which may have been inserted far 
the purpose of securing the parts during shipment, 
make sure that all moving parts operate freely, in­

spect the contacts to s ee that they are clean and 

close properly, and operate the relay to check the 
settings and electrical connections . 

A P P L I C A T I O N  

The type CWP-1 relay is an inducti on disc 

type relay used for directional ground fault prote c ­

tion o n  high-resistance grounded power systems . 

It is similar to the type CWP relay except that the 
relay has a higher sensitivity. 

T he CWP -i relay is applied for selective a­

larm or tripping for systems where the ground fault 

current is limited to a range of about 0 . 2%  to 8% of 

rated full load current. The system may be resis­
tance -grounded with conventional zig-zag grounding 

transformers or with a neutral resistor, in conjunc ­

tion with a distribution transformer . An alternative 

arrangement is shown in Fig. 6 where the grounding 
resistor is connected across the broken delta of the 
distribution transformers or potential transformers . 
which are used to provide potential for the CWP- 1 
relay. 

A w indow -type CT is used in Fig. 7 to ener­
gize the CWP-1 current coil. With this arrangement 
all three conductors are passed through the open ­

ing, thus avoiding the problem of false residual cur­

rents that is encountered when three current trans­

formers are used. The window-type CT is necessary 
where a relay sensitivity of about 1% or less of rat­

ed load current is required . Where fault currents val­

ues permit a higher current pickup , three residually 

connected CT' s  may be used. 

SUPERSEDES I . L. 41 -242.5 
* Denotes change from superseded i ssue.  

C O N S T R U C T I O N A N D  O P E R A T I O N  

The typ e CWP-1 relay con sists of an operating 
unit, current transformer, phase shifting network, and 

an indicating contactor switch. 

Operating Unit 

This unit is an induction disc unit with an 
electromagnet that has poles above and below the 
disc as shown in Fig . 2.  The electromagnet is con­
nected to the protected apparatus in a manner so 

that out-of-phase fluxes ar e produced by the flow of 
currents in both the upper and lower pole circuits .  
The out-of-phase fluxes cause either a contact open­

ing or a contact closing torque depending upon the 
relative direction of current flow in the upper and 
lower pole circuits .  

Pha se Sh i fter N etwork 

The phase shifter network of the type CWP -1 
relay consists of a capacitor and resistor connected 
in series with the lower pole circuit. 

Ind icating  Contactor Switch Un i t  ( I CS) 

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 clos es, the moving con­

tacts bridge two stationary contacts , completing the 

trip circuit. Also during this operation two fingers 
on the armature deflect a spring located on the front 

of the switch, which allows the operation indicator 
drop . 

The front spring, in addition to holding the tar­

get, provides restraint for the armature and thus con­

trols the pickup value of the switch. 
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Fig. 1 .  Type CWP - 1 Ground Relay ( front vi ew) 

�� - '""'"i� 

Fig. 2. Type CWP- 1 Ground Relay (rear vi ew) 
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TY P E CWP- 1  RELAY ________________________________________________________ �I._L.�4_1�-2�42�. SA 

lilt UTI It 
COIT&CTII 
lltTCI 
:,:�n•--1--+---.. 
..,_, -----11---4--

l .... 
POLE 

UPPER 
POLE 

CKASI IS 
OPEIAT£D 
$MORliiG 
SWITCH 

lED MAIDlE 

.�I";.. r-ot--TEST SWITCI 

•ITI liUliiE IIITliTIIEOUS NlliiTY 
AS liN TilE NAil C.T&CTS ClOSE 

CUIIIEIT TEST 
JACI 

TEIMIIAL 

l88A425 

Fig. 3. Internal Schematic of the Double Trip CWP- 1 
Relay, FT3 1 Case. (Single Trip Relays have 
terminal 2 and associated circuits omitted). 

Cu rrent Tran sformer 

This is an auxiliary step up transformer (max ­

imum ratio 20 /1 ) used to supply current to the up ­

per poles of relay. The transformer is tapped to pro­
vide relay settings. 

C H A R A C T E R I S T I C S  

The type CWP-1 relay taps are as follows: 

0 . 5 - 0 . 7 - 1 . 0 - 1 . 4 - 2 . 0 - 2 . 8 - 4 . 0  

The tap value represents the minimum pick­
up product of residual current (at an angle of 45° 
lead) times the residual voltage. 

Typical 60 cycle time product curves for the 
type CWP -1 relay are shown in Fig . 4 with 100 volts 
across the potential circuit. These curves are taken 
at maximum torque which occur s with the current 

leading the voltage by 45°. For currents not leading 

by this angle, the relay tripping time may be obtained 

by determining the o perating time corre sponding to 

the product P 1 = P Cos (8  - 45 ) ,  where P is the ac­

tual relay V .A. Product and G is the angle the cur­

rent leads the voltage. T he curves are accurate with­

in ± 7% if the multiple of tap product does not ex­
ceed t he voltage on the relay coil . 

Trip C i rcu i t  

The main contacts will safely close 3 0  am­
p eres at 250 volts d-e and the seal-in contacts of 

the indicating contactor switch will safely carry 

this current long enough to trip a circuit breaker. 

The indicating contactor switch as two taps 

that p rovide a pickup setting of 0. 2 or 2 amp eres . 
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 C i rcu i t  Constants 
Indicating Contactor Switch -

0. 2 ampere tap - 6. 5 ohms -de resistance 
0. 2 ampere tap - 0 . 1 5  ohms d-e resistance 

Burden an d Thermal Ratings  

Current Circuit Burden 

POWER FACTOR ANGLE - LAG 

TAP 60 Cycle s 50 Cycles 

. 5  2 3 . 0° 27 . 2° 

. 7  2 3 . 0  2 1 . 8  
1 . 0  21 . 5  1 7 . 1 
1 . 1  1 7 . 5  1 4 . 6  
2 .0  1 5 . 0  1 0 . 0  
2. 8 1 2. 0  7 . 0  
4 . 0  9 . 0  3 . 8  

VOLT-AMPERES AT TAP VALUE CURRENT 
( 1 00 Volts Applied to Potential Coil) 

* Tap 

. 5 

. 7  
1 .0  
1 . 1 
2.0 

2.8 
4.0 

Volt-Amperes 
60 Cycles 

60 cycles 50 CYcl es 

0 . 0 0 28 0.00 2 1  
0 . 0 0 30 0.00 23 
0 . 0 0 34 0.00 27 
0 . 0 0 39 0.0032 
0 . 00 48 0.004 1 
0 . 0058 0 . 00 5 1  
0.0074 0.0067 

Voltage Circuit Burden 

1 1 0 Volts Power Factor Angle-Lag 
9 . 68 va 60 Cycles 46 o 

Thermal Ratings 

60 Cycles 50 Cycl es 

Continuous Current 
Continuous Voltage 

0. 3 Amp . 
250 Volts 

0. 3 Amp . 
1 75 Volts 
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Fig. 4. Typ i cal Tim e-Product Curves of th e Typ e CWP- 1 Relay at Maximum Torque. 100 volts 60 cycl es ocro ss po tential 
circuit. 
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Fig. 5. Representative Time-Product Curves, sho wing effect of variation s of Potenti al Circuit Voltage - M aximum Torque 
Angle, 60 cycles. 
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TYPE CWP- 1 R ELAY __________________________________________________________ __ 

STATION BUS 
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32H - TYPE CWP - 1  �£LAY 
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Fig. 6. Extern al Schemati c of the Typ e CWP- 1 Relay in FT31 Case. 

S E TT I NG 

The relay operates on the product of residual 
fault current and voltage. This product divided by 
and proper current and potential transformer ratio 
and by one of the transformer tap values is expressed 
as a multiple of the tap .  The time curves of Fig .  4 
gives the relay operating time for various time dial 
settings as a function of this multiple. Fig. 5 shows 

times for 50, 100 and 200 volts across the relay 
coil s .  

Since, the relay operates on very small cur­

rents the main current transformer exciting current 

may not be negligibl e.  When determining the main 

CT secondary note that the exciting current will be 

out-of-phase with the primary current , since the CT 

exciting impedance is reactive, while the burden is 
predominantly resistive. 

Since this relay i s  designed for resistance 

grounded systems with small fault currents,  selec-

6 

tive current settings are usually not possible. This 
is  because the effective neutral resistance value i s  
large i n  comparison with line and transformer impe­
dance values: thus the fault current magnitude i s  
relatively independent of the point o n  the system at 
which the ground fault occurs, and hence this magni­
tude cannot be used to discriminate between near and 

far faults. 

If selective settings are possible,  each relay 

should be set to operate as rapidly as pos sible for 

ground faults on the transmission lines near the 

breaker. The product available for the relay in thes e  

cases should be large enough t o  represent a large 

multipl e of the tap product value so the operating 

times can be in the range of 0. 05 to 0. 20 second as 

seen from the curves of Figs. 3, 4 and 5 .  

However, the relay c annot distinguish between 
a fault on the line near the remote breaker for which 

they should operate, and a similar fault on the bus 

or adj acent line for which they should not operate 

until the bus differential or adj acent line relays 
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S TATION B U S  
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Fig. 7. External Sch emati c of  the Type CWP - 1  R el ay in FT3 1  Case, using Window Type C. T. 

have had an opportunity to operate and clear the 
fault. This requires an increased time setting of the 
relay for faults near the remote terminals.  The prod­
uct availabl e 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 op erating time can be from 
. 4 to . 75 second longer than the remote line or bus 
relay operating time. This . 4 to . 75 second interval 

is known as the coordinating time interval. It in­
cludes the circuit breaker operating time plus a 
factor allowing for differences between actual cur­
rents and calculated values,  differences in indivi­

differences in individual relay performance, etc . 
For 8 cycle breakers the value of . 4  second is com­

monly used while for 30 cycle breakers . 75 second is 

used. 

After the settings are made for all the relays 

under minimum generating conditions , then it is 
necessary to check the rel ay operating time and co­

ordination 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 . 

Indi cati ng Contactor Switch ( ICS) 

No s etting 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 set­

ting by means of the c onnecting screw. When the 
relay energizes a 1 25 volt or 250 volt d-e type WL 
relay switch, or equival ent, use the 0 .  2 ampere tap .  

For 48 volt d-e applications set ICS in 2 ampere tap 

and use Stt304C 209G0 1 type WL relay or equival ent. 

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
j ection mounting. Either a mounting stud or the 
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TY PE CWP- 1 RE LAY ________________________________________________________ __ 

mounting screws may be utilized for grounding the 

rel ay .  The el ectrical connections may be made di­

rectly to the terminals by means of screws for 

steel panel mounting or to the terminal studs fur­

nis hed with the relay for thick panel mounting . The 

terminal studs may be e asily removed or inserted 

by locking two nuts on the stud and then turning the 

proper nut with a wrench. 

For detailed FT c ase information refer to 

I . L .  4 1-076.  

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adj ustment to insure correct op er­

ation of this relay have been made at the factory 

and should not be disturbed after receipt by the cus­

tomer. If the adj ustments have been changed, the 

relay taken apart for repairs,  or if it is desired to 

check the adj ustm ents at regular maintenance p er­

iods,  the instructions below should be foll owed. 

Acceptance Check 

The following procedure is  recommended to in­

sure that the relay is  in proper w orking order: 

l. Contact 

By turning the time dial , mov e  the moving con­

tacts until they deflect the stationary contact to 

a position w here the stationary contact is resting 

against its back stop . The index mark located on 

the movement frame will coincide with the " 0 "  

mark on t h e  time dial w hen t h e  stationary contact 

has moved through approximately one-half of its 

normal deflection. Therefor e ,  with the stationary 

c ontact resting against the backstop ,  the index 

mark is offs et to the right of the " 0 "  mark by ap­

proximately . {)2 0 " .  The placement of the various 

tim e  dial positions in line with the index mark 

will give operating times as shown on the respec­

tive time-current curves.  For double trip relays,  

the follow on the stationary contacts should be 

approximately 1/32 " .  

2 .  Set the contacts t o  the time dial position and the 

tap plug in the 0.  5 tap. Connect the relay as 

shown in Fig. 6 .  Energize the potential coil with 

100 volts and the auxili ary CT with sufficient 

current to j ust close the contacts. (The current 

in polarity on the auxiliary CT should be leading 

by 45° voltage drop from rel ay terminal 6 to termin­

al 7 . )  The pickup current should be 0 .  005 am­

p eres + 3%. 

8 

2. With 1 00 volts potential , energize the terminal s  

8 and 9 at the following current levels t o  check 

relay timing: 

Multiple of Time- seconds 

Current Tap Product 60 Cycl es 50 Cycle s  

0 . 025 5 3 . 55 ± 10% 4 . 00 ± 10% 

0 . 100 20 0 . 94 ± 5% 1 . 00 ± 5% 

0 . 500 100 0 . 3 3  ± 10% 0 . 35 ± 10% 

4. To check the zero torque line, adjust the input 

current to 0 .  25 amp eres.  With the potential at 

100 volts, s hift the current phase angle until the 

contact op ens . The phase angl e reading should 

by 1 35° (or 3 15°) ± 7°. 

I ndi cati n g  Contactor Switch ( I CS) 

Close the main relay contacts and p ass suf­

ficient d-e current through the trip circuit to close 

the contacts of the ICS. This value of current should 

not be greater than the particular ICS settin g being 

used. The indicator target should drop freely. 

The contact gap should be approximately . 0 4 7  

betwe en t h e  bridging moving contact and t h e  adj ust­

able stationary contacts.  The bridging moving con­

tact should touc h both stationary contacts simul­

t aneously. 

Routine Mai ntenance 

All contacts should be periodically cleaned. 

A contact burni sher Si't182A8 3 6HO 1 is recommended 

for this purpos e .  The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particl es in the face 

of the soft silv er and thus impairing the contact. 

Ch eck relay pickup in accordance with the 

procedure of p aragraph 1 under "Accep tance Check " ,  

except with the tap position actually being used. 

Check relay timing at 5 and 100 times tap product 

or at the most critical energy l ev el , as determined 

from setting c alculation s .  

Ca I i bration 

use the following procedure for calibrating the 

relay if the rel ay has been tak en apart for r epairs, 

or the adj ustm ents have been disturbed. This pro­

cedure should not be used until it is apparent that 

the relay is not in p roper working order (See "Accep­

tance Ch eck "). 
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TY P E CWP- 1  RELAY ________________________________________________________ I ._L_. 4_1_-2_42�.5A 

Contact 

BY turning the time dial . move the moving con­
tacts until they deflect the stationary contact to a 
po sition where the stationary contact is resting 
against its backstop . The index mark located on the 
movement frame will coincide with the "0 " mark on 
t he time dial when the stationary contact has moved 
through approximately one-half of its normal deflec­
tion. Therefore, with the stationary contact resting 
against the backstop . the index mark is offset to 
the right of the "0" mark by approximately . 0 20 " .  

The placement of the various time dial po sition in 
line with the index mark will give operating times 
as shown on the respective time-current curves. For 

double trip relays,  the follow on the stationary con­
tacts should be approximately 1/3 2 " .  

rnd uction Unit 

connect 100 volts acro ss terminals 6 and 7 .  

Apply approximately 5 times the minimum pickup 
current (tap value divided by 100 through terminals 
8 and 9 with the polarity and relay connections as 
shown in Fig. 6 and see that zero torque occurs when 
the current and voltage are 1 35° out of phase within 
± 4°. There should be no spring tension on the relay 
for this test. 

With the connections above apply 100 volts 
and current leading by 45° .  With the tap screw in the 
lo west tap , adjust the spring tension so that the con­
tacts just close with correct value of current flo w­
ing. This current will be tap value divided by 100 

120 VOLT TEST SOUle£ 

or 5 milliamperes on the 0. 5 VA. tap. The spring 
tension may be changed by means of a screwdriver 
inserted in one of the notches of the plate to which 
the outside convolution of the spring is fastened . 

Calibrate the time delay by adj usting the per­
manent" magnet gap to obtain 0. 94 seconds ( 1. 00 

seconds for 50 cycle relay) in the 0 . 5  VA tap, with 
a potential o f  1 00 volts .  The timing can be checked 
with a cycle counter by averaging a number of trial s .  
Make sure that t h e  coil s d o  n o t  o verheat , otherwise 
the curves cannot be checked. 

Ind i cating  Contactor Switch ( I CS) 

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

The contact gap should be approxim ately . 0 4 7 "  

between the bridging moving contact and the adj ust­
able stationary contacts . The bridging moving con­
tact should touch both stationary simultaneously. 

R E N E W A L  P A R T S  

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

llOTATIOI 1 t l , 3  

IIOTE: MAX I - TOIIIIUE AIIGLE I I  TKE TR I PP I U  D I RECTIOh OCCURS WKEM TME 
CUIIEMT LEADS TKE VOLTAGE IT 45" W I TK COIIAECTI OIIS AS SIIOWM. 

Fig. 8. Diagram of Test Connections for the Type CWP - 1 
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TY P E CWP - 1  RE LAY----------------------------------------------------------
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Fig. 9. Outl ine and Drillin g Plan of the Type CWP- 1 Relay in FT3 l Case. 
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INSTALLATION 
Westinghouse I . L.  4 1 -242 .4D 

• OPERATION • MAINTENANCE 

INSTRUCT IONS 
TYPE CWC AND CWP 

DIRECTIONAL GROUND RELAYS 

CA U T I O N  Before putting relays into service, re­

move all blocking which may have been inserted for 
the purpo se of securing the p arts during shipment, 

mak e sure that all moving p arts op erate freely, in­

spect the contacts to see that they are clean and 
close prop erly, and op erate the relay to check the 
settings and electrical connections. 

APPL ICATION 

The typ e ewe and CWP relays are induction di sc 

typ e relays used for directional ground fault protect­
tion on grounded neutral power systems. The typ e 

ewe relay i s  polarized by current from a suitably 
grounded power transformer bank neutral. Therefore, 
its application does not require potential transformer. 
The typ e CWP relay is potential polari zed by residual 

voltage o btained acro s s  the op en corner o f  the delta 

winding of a grounded star-delta potential tran sformer. 

At stations where the power transformer bank 
netural is grounded, the residual voltage will be 
small generally, and the typ e ewe relay i s  recom­

m ended. At ungrounded stations, or at ground station s 

where the power transformer bank neutral i s  not avail­
abl e, the typ e C WP relay i s  applicabl e. 

CONSTRUCTION 

The typ e ewe and CWP relays consists of an 
op erating unit, an Indicating contactor switch, and 

optional indicating instantaneous trip unit. In 

addition to the above components, the typ e CWP relay 
has a phase shifter network. The principal compo­
nent p arts of the relay and their locations are shown 
in Fig. 1 - 8. 

OPERATING UNIT 

Thi s unit is an induction disc unit with an elec­

tromagnet that has pol es above and below the disc as 

sho wn in Fig. 2 and 4. The upp er pol e of both the 

ewe and CWP relays are tapped. In addition, the 

SUPERSEDES I . L .  4 1 -242 .4C 
*Denotes change from su perseded issue.  

lower p o l e  i s  tapp ed on the typ e ewe relay. 

The electromagnets are connected to the pro­

tected apparatus in a manner so that out-of-phase 

fluxes are p ro duced by the flow of currents in both 
the upper and lower pole circuits. The out-of-phase 

fluxes cause either a contact op ening or a contact 
closing torque dep ending upon the relative direction 

of current flow in the upper and lower pol e circuits. 

PHASE SHIFTER NETWORK 

The phase shifter network of the typ e CWP rel ay 

consists of a capacitor and resistor connected in 
series with the lower pole circuit. 

INDICATING CONTACTOR SWITCH UNIT (ICS) 

The d-e indicating contactor switch i s  a small 

clapper typ e device. A magnetic armature, to whi ch 
l eaf- spring mounted contacts are attached, is attacted 

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 thi s op eration two fingers on the armature 
deflect a spring located on the front of the switch, 
which allo ws the op eration 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, inaddition to holding the target, 

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

INDICATING INSTANTANEOUS TRIP UNIT (liT) 

The instantaneous trip unit i s  a small a- c op erat­

ed clapper typ e device. A magnetic armature, to 

which l eaf- spring mounted contacts are attached, i s  
attracted to the magnetic core upon energi zation o f  

the switch. When the switch clo ses, the moving con­

tacts bridge two stationary contacts completing the 

trip circuit. Al so during the op eration two fingers 
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TYPE CWC AND CWP R ELAYS ________________________ _ 

Fig. l. Type ewe Relay (front view) 

Fig. 2. Type ewe Relay (rear view) 
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Fig. 3. Type CWP Relay (front view) 

Fig. 4. Type CWP Relay (rear view) 
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IMDICATIIUI 
COITACTOI 
SWITCH 

WIDI IEUTIVE IIIITAITIIBMIS POU.IITT AS ... 11IE MAll C:C.TACTS Q.OSE. 

RED IU.IIOL£ 
TEST SWiltH 

CUIIOT fElT JACK 

TEIIUIIM. 

57-D- 7920 

Fig. 5. In ternal Sch emati c  of Double Trip Typ e CWC Re­
lay in th e Typ e FT- 2 1  Case. For th e Single 
Trip Relay the Circuits Asso ciated with Terminal 
2 are omi tted. 

on the armature deflect a spring lo cated on the front 

of the switch which allo ws the op eration indicator 
target to drop. The target is reset from the outside 
of the case by a push rod located at the bottom o f  
the cover. 

A core screw accessible from the top of the 
switch provides the adjustabl e pick up range. The 
minimum and maximum pick up points are indicated on 

the scale, which is lo cated to the rear of the core 
screw. 

O P E RATION AND CHARACTERISTICS 

The op erating torque for the CWC relay i s  obtain­

ed by energizing the lo wer pole coil with residual 
current (usually obtained from the line current tran s­
former) and the 2 tapped upp er pole coil s with resid­

ual current from the current transformer in the po wer 

bank neutral. For the CWP relay the op erating torque 
is obtained by energizing the upper pol e coil s with 

residual current ( usually obtained from the line cur­

rent transformer) and the lower pole with residual 

voltage. 

TYP E CWC R EL AY 

The typ e CWC relay has two tap s on the upper 

pole and four on the lower pol e. They are mark ed in 

product which is the minimum pickup product of two 
equal or  unequal currents. 

4 

IIDICATIII6 
COitTACTOI 
SWITCH 

LOW£1 f'OLE 

IIDICTIOI UIIT 

'-+-+-+-+-+-t-- !:aJ:�!:ous 

FROIIT YllV 

WITH IRATI WE IISTAITAIIEOUS POLARITY AS SHO., 
THE MAll COITACTS CLOSE. 

UIIT 

RED .. 8LE 
><-r--.-'--TEST .ITCI 

CUIIEIT lt:IT .. ACI 
TEIIUUI. 

57-D- 7921 

Fig. 6. Internal Sch ematic of th e Type CWC Relay with 
lndi eating In stantaneous Trip Unit in th e Type 
FT- 2 1  Case. 

Typ e CWC Relay Ranges and tap s  are: 

. 25 to 4 P ro duct Range 

Product . 25 . 36 . 64 1 .0  1 . 44 2. 66 4.0 

2. 25 to 36 Product Range 

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 tap plate. The upper pole tap plate is marked 
x 1 and x 4 Product. The last four values are obtained 
by using the x 4 tap with the four lower pole taps.  

Typi cal 60 Cycl e tim e-pro duct curves for the 
typ e ewe relay are shown in Fig. 9. These curves 
are tak en at maximum torque which o ccurs with the 

currents in phase. For residual and Ground currents 

out of phase the relay op erating time may be obtained 

by determining the op erating time corresponding to 

the product P' = P Co s e. where P is the actual 

relay pro duct in amp eres s quared, and e is the angle 

between the residual and pol arizing currents. 

The limits for whi ch these curves are accurate 

within ± 7% are shown in Fig. 10. 

TYPE CWP R EL AY 

The typ e CWP rel ay tap s are on the upper pol e 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E ewe AND eWP R ELAYS I .L.  4 1 -242.40 ------------------------------------------------�� 

•1n1 llUll'fE IIITAITAIIOMS POUlin 
AS 111M filE NAil COIITACTS CL.OS£ 

fllCIIIT YllV 

183A712 

Fig. 7. In ternal Schematic of the Type CWP Relay in the 
Type FT- 2 1  Case, For the Single Trip Relay 
the Circuits A ssociated with Terminal 2 are 
omitted. 

current coil. They represent the minimum pickup 
product of current time s  voltage at maximum torque 
when the current lags the voltage by 60 o. The range 
and taps are: 

Product 
Range 

20 - 150 

75 - 600 

20 
75 

30 

100 

Tap Markings 

40 50 7 5  

150 200 300 

100 

400 

150 

600 

Typical 60 cycle tim e  product curves for the 
typ e CWP relay are shown in Fig. 1 1. These curves 
are taken at maximum torque which o ccurs with the 
current lagging the voltage 60 o .  For currents not 
l agging by this angle, the relay tripping tim e  may be 
o btained by determining the op erating time correspond­
ing to the product p '  = P Cos ( 60 ° - e), where P i s  
the actual relay V. A. product and e i s  the angl e the 
current lags the voltage. The curves are accurate 
within ± 7o/c if the multipl e  of tap product does not 
exceed the voltage on the relay coil. 

TRIP CIRCUIT 

The main contacts will safely clo se 30 amp eres 
at 250 volts d-e and the seal-in contacts of the in­
dicating contactor switch will safely carry this cur­
rent long enough to trip a circuit break er. 

The indi cating instantaneous trip contacts will 

IIIIC&TIIQ 
COIU.CTOI 
RITCN 

�������L_�� 

Willi IEU.ti'IE lii1AIIIAIEOUS P'OUitTY 
&S .._, Tlf IIIAJI tiiJACU CLOIE 

fllCIIIT YllV 

LGWU POLE 

I IIOUCTION UNIT 
lltOICATIIQ 
IIIJAITAIEOUS IIIP 

CWilS OfWTID 
SMNtlla ••te�� 

lED lUlU 

lOT .JTCI 
�Ell TEll '"" 

TWLIAL 

183A713 

Fig. 8. Internal Schemati c o f  the Type CWP Relay with 
Indicating In stantaneous Trip Unit  in the Typ e 
FT2 l  Case. 

safely close 30 amp eres at 250 volts d-e,  and will 
carry thi s current long enough to trip a breaker . 

The indicating contactor switch has two tap s that 
provide a pickup setting of 0. 2 or 2 amperes. To 
change tap s requires connecting the l ead lo cated in 
front of the tap block to the desired setting by m eans 
of a screw connection. 

TRIP CIRCUIT CONSTANT 

Indicating Contactor Switch (ICS) 

0. 2 amp ere tap 6. 5 ohms d-e resistance 

2.0 ampere tap 0 . 1 5  ohms d- e resistance 

SETTI NG 

C W C  INDUCTION UNIT 

Sel ect the desired upper and lower pol e tap s. Set 
the tim e  dial by applying a preselected current to the 
rel ay coil s, and adjusting the dial po sition to obtain 
the desired time of op eration. Alternatively the dial 
may be set by inspection, if the timing coordination 
is not criti cal. 

CWP INDUCTION UNIT 

Sel ect the desired upper pole tap .  Set the dial 
po sition by applying a preselected voltage and current 
( current l agging voltage by 60 o - see Fig. 16 to the 
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MULTIPLES OF TAP PRODUCT 629A272 

Fig. 9. Typical Time Curves of the Type CWC Relay - Current Coils in Series - See Fig. 10 for application limits. 

relay coil s and adju sting the dial position to o btai n ­
e d  the desired time o f  operation. Alternatively the 
dial may be set by insp e ction, if the timing coordina­
tion i s  not critical .  

I n d i ca t i n g  C o n ta c tor S w i tch  ( I C S) 

No setting i s  required on the ICS unit except the 
sel ection o f  the 0 . 2  or 2 .0  ampere tap setting. This 
sel ection is made by connecting the l ead located in 
front of the tap block to the desired setting by m eans 
of the connecting screw. When the relay energizes a 
1 25 or 250 volt d-e typ e WL relay switch, or equiva­
l ent, use the 0. 2 amp ere tap ; for 48 volt d-e applica­
tions set relay in 2 tap and use Stt304C209GO 1 Type 
WL Relay or equival ent. 

INDICATING INSTANTANEOUS TRIP (liT) 

Since the minimum and m aximum m arkings on the 
scale only indicate the working range o f  the core 
screw, the core screw must be adj u sted to the value 
o f  the pickup current desired. 

6 

The nameplate data will furnish the actual cur­
rent range that ·may be o btained from the ITT unit. 

SETT ING CALCULAT I ONS 

The following information i s  required to set  these 
relays: 

1.  The maximum and minimum ground fault current 
for faults  at the relay and at the remote bus. These 
values should be residual current which i s  three tim e s  
the zero sequence current. 

2. The maximum and minimum polarizing current 
or voltage values for the faults above. The values 
should be residual currents or voltage which are three 
times the zero sequence values. 

3. The current transformer ratio s o f  the main and 
polarizing current transformers for the typ e ewe relay 
applications or the main current transformer ratio 
and the polarizing potential transformer ratio for the 
type CWP rel ay application. 
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For the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

I 
R = Mf­

U 

where IL = the lower pole current. 

lu = the upper pole current. 

M = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

. 25 1 . 25 

. 3 6  1 . 3 6  

. 64 1 . 64  
1.0 1 1 .0  

1 .0 4 .25 

1 .44 4 . 3 6  

2.56 4 . 64 

4 4 1 .00 

M 

4 . 0  

2. 78 

1. 56 

1 .0  

16.0 

1 1 . 1  

6. 25 

4.0 

K 

10 

12 

16 

20 

20 

24 

32 

40 

I 
R = N-jk u 

where IL = the lower pole current. 

Iu = the upper pole current. 

N = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

2.25 1 2.25 

4.0 1 4.0 

6.25 1 6. 25 

9.0 1 9.0 

9.0 4 2 . 25 

16.0 4 4.0 

25 . 0  4 6. 25 

36.0 4 9 . 0  

The Typical time curves for the Type ewe 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. 10. Limits fo r Application of the CWC Time Curves. 

N 

4.0 

2.25 

1.44 

1.0 

16.0 

9 . 0  

5.76 

4.0 

K 

30 

40 

50 

60 

60 

80 

100 

120 
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I 4 5 6 a 10 20 30 40 50 60 80 100 150 
MULTIPLES O F  TAP PRODUCT 

NOTE : CURVES ARE VALID If THE MULTIPLE OF THE TAP 
PRODUCT <VOLTS-AMPERES) DOES NOT EXCEED THE 
VOLTAGE ON THE RELAY POLARIZ ING  C O I LS .  

( MADE FROM CURVE 5 38020 l 

Curve 629A273 

The se  Curv e s  are valid if the multiple of tap Product (volt- ampe re s) doe s  no t e xceed the 
voltage on the re lay polarizing coils .  

Fig. 1 1 . Typi cal Time Curves of the Typ e CWP R elay at Maximum Torque An gle - Curves Apply if the M ultiple o f  
Tap P roduct i n  Volt-Amperes Does Not Exceed th e Polari zin g Voltage i n  Volts. 
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STATION A STA TI ON B STATI ON C 

� 
I - 3 4 S O  

2 - / 3 .2 0  

t 1 - 2 91 0  
2 - / 0"1- 0  

,2 - 8.!1, I 00 
..7 - .7t:., s-o o 

-
2 - / 3.2 0  
3 - 6 ;!  0 

Fig. 12. Typi cal System far Setting Typ e ewe an cl eWP Relays. 

Each relay should be set to operate as rapidly the remote line or bus relay op eratin g  tim e. Thi s . 4  

as possibl e  for ground faults o n  the transmission to . 75 s econd interval i s  kno wn as the coordinating 
lines  near the breaker. The product availabl e for the time interval. It includes the circuit break er operat-
relay in these cases should b e  large enough to -re- ing tim e  plus a factor allo wing for difference between 
present a l arge multiple  o f  the tap product value so actual fault currents and cal culated values, dif-
the operating times can be in range o f  0.05 to 0 . 20 ferences in individual relay p erformance,  etc .  For 8 

secon d  as seen from the curves o f  Figs. 9 and 1 1. * cycle breakers the value of . 4 second i s  commonly 

However, the relays cannot distinguish b etween 
a fault o n  the line n ear the remote breaker for which 
they should op erate, 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 re­
quires an increased time setting o f  the relay for faults 
n ear 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 mul­
tiple o f  the tap product previously chosen so the op­
erating time can be from . 4  to . 7 5  second longer than 

used, whil e for 30 cycl e break ers , . 75 second i s  used. 

As an example, a type ewe relay i s  to be con­
n ected at Statio n  A and set to protect the line running 
to Station B. 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 cur­
rent and voltage for singl e lin e-to-ground faults under 
minimum condition s  for this system are shown in 
Fig. 12. 

In setting the typ e CWC and CWP relays,  it i s  
convenient to set u p  Table as shown. 
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I 2 J 

I I 
I 

ltl ItS :,1:. � 
3rll :t� T ' · 

1 _ _ _ _ _ _  J �a 
c 

'lEG. 

DEUCE NUMIU CKAIT 
3tM - DIRECTIOMAL BKOW•o REUY, TYPE Ci�; 
3U L • LOWU POU WINDING Of TYPE Ct!IC 
32M U "'  UPPU POLE WINDING$ Of TYP£ CIC 
501 - INIUCATIMG INSTAttTAMEOUS TR I P  UNIT 
5.2 - POI'U CIRCU I T  laEAIEi 

Its - INDICATING COtiTACTOi RI TCII 
a - hUIEa AUliLIAaY COITACT 

TC - laWEI TRIP COIL 

182A084 

Fig. 13. External Schematic of the Type ewe Relay for 
G round P rotection. 

� 

L 

STATIOM IUS 

� 1 � =:��$ 
ill �o• 

' 0 '. �•�)�, "" ""'" """ _,., ow• 
POS. UM - 0 I RECTIONAL iROIJNO RELAY, 

3tl 
TYPE CliP 

If � ... LOWER POLE WIMDUhi OF TYPE CWP - - ---- - - - ,  
ICS : 

321 �ICS :�501 ��-� _ _ _ _  j!V en) a 

R!O.L-

� - UPPER POLE W I M D I IUi  Of TYPE CWP 
501 - IIIOICATIIIQ UISTAKTANEOUS 

TR I P  UIIIT 
S2 - POWER CIRCUIT •unA 

lC$ - IIID ICATIIG COIITACTOR SWITCH 
a - IIEUEI AUXILI ARY COITACT 

TC - BIEAIEI TIIP COIL 

184Al37 

Fig. 14. External Schematic of the Type eWP Relay for 
Ground P rotection. 

T A B L E 

2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  

Line Line Polarizing Polarizing Line Polarizing Multiples 
Relay Fault Primary C . T .  Primary Amp s "  C . T .  or P . T .  S e c ondary Se condary * Product I Tap o f  Tap R Time Time In 

Amp s .  (Iu) Iu x IL ¢ Loc ation No. Amp s .  R a t i o  or Volts Ratio Amp s . ( Ir) Product Dial Seconds 

D 

D 

F 

F 3 

3 4 5 0  

1 3 20 

1 32 0  

6 2 0  

3 0 0 / 5  2 9 1 0  300/5 

1 0 4 0  

1 00 / 5  8 3 ,  lOOV 1 000/ 1 

3 6 , 500V 

The rel ay lo cation i s  shown in Column 1 and the 
fault location in Column 2. The p rimary lin e residual 
current availabl e for the relay i s  recorded in Coluinn 
3. The ratio of these current transform ers i s  sp ec­
ified in Column 4. 

The primary fault current or voltage avail abl e for 
the polarizing winding i s  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 o f  
voltage. The relay current for the lower pole wind­
ings is the value of Column 3 divided by the ratio o f  

1 0  

2 2 . 0  

6 6 . 0  

3 1 . 0 

1 7 . 3  

8 3 . 1 V  

3 6 . 5 V  

2 7 8 0  1 . 1 9  3 6  

38 1 ! .  2 7 

5 4 8 5  

1 1 30 

300 

- --

7 7  4 .  7 6  

1 0 . 6  5 . 1  

1 8 . 3  

3 . 8  

2 . 1 1  

. 5 2  

. 1 3  

. 5 3  

Column 4. The value is recorded in Column 7. The 
upp er pol e relay current is the value of Column 5 

di vi ded by the ratio of Column 6, and i s  recorded in 
Column 8. The relay op erating product i s  the values 
of Column 7 and 8 multipli ed together and recorded 
in Column 9. For the typ e CWC rel ays, the ratio o f  
IL i s  written i n  Column 10. All of this data is fixed 

Iu 
by the system constants and characteri stics, and is 
preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the time l ever in Column 14 is a matter of trial and 
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GROUND I N G  
R E S I STOR 
I F  USED 

17M 87N u T 

WYE W I N D I N GS 
TO 6E PROTECTED 

2 
3 

D . C .  TR I P  BU S 

DEV I CE NUMBER CKART 

87H - GROUND D I FFERENT I AL RELAY, TYPE CWC 87N -c- - LOWER POLE W I N D I NG 

87N -a- - UPPER POLE W I .D I NG 

ICS - I ND I CAT I N G  COM TACTOR SW I TCH 

86 - AUX I L I ARY TR I PP I NG R E LAY,  TYPE WL 
52 - POWER C I RCU I T  BREAKER 

a - BREAKER AUX I L I AR Y  CONTACT 
TC - BREAKER TR I P  CO I L  

184Al56 

Fig. 15. External Schematic o f  the Type CW Relay for Ground Differen tial P rotection o f  Wye or Zig-zag Winding of o 

Transformer or Rotating Machine. 

error. The breakers on this system have 8 cycl e 
op erating tim e  so that the coordinating time interval 
should be about . 4 second. The tap should be chosen 
so that the relay times for the clo se-in fault and 
remote fault product values will differ by about the 
coordinating tim e interval or .4 second in thi s case. 
Practically this can be accomplished by several tap s 
with equal results. Tap 36 was selected in thi s 
e xampl e. The product value divided by the tap i s  
recorded in Column 12. This value is the absci ssa 
of the time product relay curves. From these curves 
the l ever Column 14 and relay op eratin g  time Column 
15 were chosen so that the rel ay would op erate at 
about . 12 second for close-in faults and about . 5 2  
second for the remote faults. These tim es for the 
typ e ewe relay were o btained using time dial setting 
%. With the sel ection of a sati sfactory tap value, the 
curves of Fig. 10 will quickly show if the combination 
of • tap and current values provide relay op erating 
times as indicated by the curve. The value o f  Column 
10 multiplied by N = 4.0 for tap 36 gives the R values 
of Column 13. These are within the curve o f  Figure 
10. 

The same proc ess is allowed in setting the typ e 

CWP relay at Station B on breaker F. Here tap 300 
was selected with dial to provide relay op erating 
times o f  0 . 1 3  and 0 . 5 3  seconds respectively for close­
in and remote faults. The op erating limits using thi s 
tap are fulfill ed since neither multipl es of tap prod­
uct value ( Column 12) is greater than the polarizing 
voltage ( Column 8).  

After indi vi dual rel ay settings are made, it is 
necessary to check to see i f  the relays select prop­
erly with asso ciated relays. In the e xample the coor­
dinating time interval was 0 . 4  second. Therefore, for 
fault 2, the relay at D should not op erate before the 
relay at F plus the coordinating time interval. In 
other words, the op erating time of D should not be 

* less than 0. 1 3  second plus 0. 4 = 0. 5 3  second 

S i m i l arly,  the tim e  of the relay at break e r  H 
should n o t  be greater t h an 0 . 1 3  s ec o nd i n  order  to 

s e l ect with r e l ay F fo r  fault 3 .  If t h e  time of relay H 
i s  greater,  t h e n  the t i m e  o f  rel ay at F must b e  in­

c r e a s e d  to provi d e  p rop e r  s e l e cti o n .  This change m ay 
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TYP E CWC AND CWP R EL AYS---------------------------

120 VOLT TEST SOURCE ROTAT I ON 1 , 2 , 3  

SWITCH 

MOfE: MAX I- TORQUE ANGLE IN THE TRIPPI•Q D I RECTION OCCURS WHEN THE 
CURRENT LEADS THE VOLTAGE BY 30 ° W I TH COMMECTIOMS AS SHOWN. 

184Al38 

Fig. 16.  Diagram of Test Conn ections for the Type CWP 
Relay in FT- 2 1  Case. 

be accomplish ed by a change in the time l ever setting 

only, although often a new tap and l ever setting m ay 

provide a more satisfactory s etting. Changing the 

setting of relays at B probably will require a chan ge 

in the setting of the rel ay at Station A 

A fter the s etting are m ade for all the relays under 

minimum gen erating conditions, then it is necessary 

to check th e rel ay op eratin g time and coordination 

under the maximum generating conditions. Often 

adell tional changes in tap and dial settings are re­

quired, p articul arly if the maximum and minimum fault 

values are quite different. 

INSTALLATION 

Th e relays should be mounted o n  switchboard 

p an el s  or their equival ent in a location free from dirt, 

moisture, exc essive vibration, and heat. Mount the 

relay v ertically be m eans of th e four mounting hol es 

on the gl an ge for s emi-flush mountings or by m ean s 

of the rear mountin g stud or studs for proj ection 

mounting. Either a mounting stud or the mounting 

screws m ay be utilized for groundin g  the relay. The 

el ectri cal connections may b e  made directly to the 

t erminal s by m eans of screws for steel p anel mount­

ing or to the terminal studs furni shed with the relay 

for thick pan el mounting. The terminal studs m ay be 

easily removed or  i n serted by lock ing two nuts on the 

stud and then turning th e proper nut with a wrench. 

1 2  

For detailed F T  case information refer to I . L .  

4 1 - 076. 

ADJUSTMENTS AND MAI NTENANCE 

The proper adj u stments to insure correct op era­

tion of this relay have been made at the factory. Upon 

receipt of the rel ay no custom er adj ustm ents, other 

than those covered under "SETTINGS" should b e  

required. 

For relays which include an indicating instanta­

n eous trip unit (liT), the j un ction of the induction and 

indicating instantaneou s  trip coil s is brought out to 

switch j a w  # 3. With this arrangement the overcurrent 

units can be tested sep arately. 

A cc e p tance Ch eck 

The followin g check is recomm ended to insure 

that the rel ay is in proper working order. 

1. Contact 

By turning the tim e dial ,  move the movin g 

contacts until they defl ect the stationary contact to 

a p osition where the stationary contact is resting 

against its back stop . The index m ark located on the 

movement fram e will coincide with the "0 " mark on 

the tim e dial when the stationary contact has moved 

through approximately one-half of its normal defl ec­

tion. Therefore, with the stationary contact resting 

agai n st the back stop , the index mark is offset to the 

ri ght of the "0 " mark by approximately .0 20" .  The 

pl acem ent of the variou s  time dial positions in l in e  

with the index mark will give op eratin g tim e s  a s  

shown 0111 t h e  resp ective time- current curves. For 

doubl e trip relays,  the follow on the stationary con­

tacts should be approximately 1/ 32" .  

2. Minimum Trip Current 

F'or the ewe relay, connect the upper and 

lower pole coils in series and p as s  a current e qual 

to Vtap product x multiplier in p olarity thru both 

coils. For the CWP relay connect the relay as per 

F ig.  16 and apply tap v alue product. The moving con­

tacts on both rel ays should close within 5% of the 

applied values.  

3 .  Time Curve 

CWC Relay - Connect the upper and lower 

poles in series and pass current in pol arity thru both 

coils. Set the time dial on the 6 position and taps on 

. 25 or 2. 25 product and 1 multiplier. Check s everal 

points on the time curve. Timing should be within 

± 7o/c of that of Figure 9 .  
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TYP E CWC AN D CWP R ELAYS ------------------------I . L--=-�·_4_1 -_24_2_.4_0 

CWP Relay - Connect the relay p er .Figure 16. 
Set the time dial on the 6 po sition and the tap in the 
20 or 75 product. Check several points on the time 
curve by applying current 1 eading the voltage by 300 � 
The timing should be within ±7o/c o f  the values shown 
on Fig. 1 1. 

4. Indicating Instantaneous Trip Unit (liT) 

The core screw which is adjustabl e from the 
top of the trip unit determines the pickup value. The 
trip unit has a nominal ratio of adjustm ent of 1 to 
4 and an accuracy within the limits of 10o/c. 

The rriaking of the contacts and target in­
dication should o ccur at appro ximately the same in­
stant. Po sition the stationary contact for a minimum 
of 1/ 32" wip e. The bridging moving contact should 
touch both stationary contacts simultaneously. 

Apply sufficient current to op erate the liT. 
The op eration indicator target should drop freely. 

5. Indicating Contactor Switch (ICS) 

Close the main relay contacts and p ass suf­
fi ci ent d-e current through the trip circuit to clo se the 
contacts of the ICS. This value of current should not 
be greater than the particular ICS tap setting being 
used. The operation indicator target should drop 
freely. The · contact gap should be appro ximately 
0 . 47" between the bridging moving contact and the 
adjustabl e stationary contacts. The bridging moving 
contact should touch both stationary contacts simul­
taneously. 

Routine Maintenance 

All relays should be inspected and checked 
p eriodically to assure proper op eration. 

All contacts should be p eriodically cleaned. 
A contact burni sher Stt 18 2A8 36H0 1 is recommended 
for this purpose. The use of abrasive material for 
cl eaning contacts is not recommended, because of the 
danger of embedding small p arti cl es in the face of the 
soft silver and thus imp airing the contact. 

CAL I BRAT ION 

Use the following procedure for calibrating the 
rel ay if the relay has been tak en ap art for repairs or 
the adjustments disturbed. This procedure should 
not be used until it is apparent that the relay is not 
in prop er working order. ( See "Accep tance Check") .  

1 .  Contact 

By turning the time dial, move the moving 
contacts until they defl ect the stationary contact to a 

posi tion where the stationary contact is resting 
against its backstop. The index mark located on the 
movement frame will coincide with the "0 " mark on 
the time dial when the stationary contact has moved 
through appro ximately one-hal f of its normal deflec­
tion. Therefore, with the stationary contact resting 
against the back stop, the index mark is offset to the 
right of the "0 " mark by appro ximately . 0 20 " .  The 
placement of the various time dial positions in line 
with the index mark will give op erating times as shown 
on the respective time- current curves. For doubl e 
trip relays, the follo w on the stationary contacts 
should be approximately 1/ 32". 

2. Minimum Trip Current 

Typ e CWC Relay - Connect the upper and 
lower pole coil s in series and p ass current in pol arity 
on both coil s. With one tap screw in the 1 multipli er 
po sition and the other screw in the . 25 product tap for 
the . 25- 4 product ran ge or the 2. 25 product tap for 
the 2. 25 - 36 product range, apply current and adjust 
the spring tension so that the contacts just close at 
tap value product. 

Typ e CWP Relay - Connect the relay p er Fig. 
16. Set in the lowest tap , apply 100 volts acro ss 
terminals 6 and 7 ,  and apply minimum pickup current, 
l eading the voltage by 300 o ,  (0.  20 amp eres for the 
20- 150 ran ge, 0. 75 amp eres for the 75-600 range.)  
Then, adjust the spring tension so that the contacts 
just close. 

3.  Time Curve Calibration 

Type CWC relay - Set the time dial to po si­

tion 6 and the product tap to . 25 or 2. 25. Set the mul­

tiplier tap to 1. Connect the upper and lower pole 

coils in series and pass a current equal to 

4 x V tap product in polarity thru the coils. Adjust 

the permanent magnet k eeper until the operating time 

is between . 95 and 1.  0 1  seconds. Other points on the 

time curve of Figure 9 should be within ± 7% of the 

values shown. (The multipliers of tap product shown 

in Figure 9 equal the square of the current passed 

thru the coils divided by the tap product. )  

Type CWP Relay - Connect the relay per the 
test circuit of Fig. 16.  Set the 6 time dial and the 
lowest tap. Apply 100 volts to potential coil and 10 
times tap current. (Current leading voltage by 300°). 
relay op erate between 1. 43 and 1. 5 1 seconds. Other 
points of the time curve should be within ± 7% of the 
value shown on Fig. 1 1 .  

4 .  Indi cating Contactor Switch (ICS) 

Clo se the main relay contacts and p ass suf-
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TYP E ewe AND eWP R EL AYS ---------------------------------------------------------------

ficient d-e current through the trip circuit to close the 
contacts of the ICS. This value of current should not 

be greater than the p articUlar ICS tap setting being 
used. The op eration indicator target should drop 
freely. 

5. Indicating Instantaneous Trip Unit (liT) 

The core screw must be adjusted to the value 
of pickup current desired. 

The nameplate data will furnish the actual 
current range that may be obtained from the ITT unit. 

RENEWAL PARTS 

Rep air work can be done most sati sfactorily at 
the factory. However, interchan geable p arts can be 
furnished to the customers who are equipp ed for doing 
repair work . When o rdering p arts, always give the 
complete nameplate data. 

ENERGY R EQUI REMENTS 
ewe 

The burden of the Typ e CWC relays at 5 amp eres, 
60 cycl es is as follo ws: 

Lower Pol e Windings 

Product 
Range 

. 25-4 

2. 25- 36 

Product 
Tap 

Value 

. 25 

. 36 

. 6 4  
1 . 00 
2. 25 
4.0 
6. 25 
9 . 0  

Watts 

8 2. 7  
57. 3 
3 2. 1 
20. 6  

8 . 50 
4.78 
3.0 1 
2. 1 3  

Vars 

29. 3  
14. 1 

4. 43 
1. 8 3  
3. 26 
1.0 3 
0 . 4 1  
0. 2 1  

Volt­
Amperes 

88.0  
59 .0 
32. 4 
20. 7  

9. 1 
4.89 
3.04 
2. 14 

P.  F. 
Angl e 

D egrees 
L ag 

1 9 . 5  
1 3. 8  

7 .85 
5. 10 

2 1.0 
1 2. 1 

7 . 7  
5. 5 

Upper Pol e Windings 

Product 
Product Tap 
Range Value Watts Vars 

. 25-4 1 6.08 8 . 58 

4 1. 5 2  0 . 5 4  

2. 25- 36 1 0 . 79 0.95 

14  

4 0 . 20 0.06 

P . F. 
Angl e  

Volt- D egrees 
Amperes L ag 

10. 5  5 5  

1 . 6 1  20 

1. 24 50 

0. 2 1  17 

CWP 

The burden o f  the Typ e CWC relays at 5 amp eres, 
1 15 volts, 60 cycl e s  is as follows: 

Upper Pol e Windings 

Product 
Product 

Range 

75- 600 

20- 150 

Tap Volt-
Value Watts Vars Amperes 

75 0 . 633 0 . 144 0. 660 
100 0 . 557 0.095 0 . 560 
150 0 . 494 0 . 043 0 . 49 5  
200 0 . 460 0 .032 0. 460 
300 0 . 370 0 . 0 1 3  0. 370 
400 0 . 340 0 .006 0 . 340 
600 0 . 290 0 . 290 

20 4.70 2. 66 5. 4 
30 3. 23 1. 2 1  3. 45 
40 2. 9 3  0 . 87 3.05 
50 2. 3 1  0 . 57 2. 38 
75 1. 50 0. 28 1. 5 2  

100 1. 15 0 . 1 1  1. 15 
150 0 . 80 0 .0 14 0.80 

Lower Pol e Potential Winding s  

(between relay terminals 6 and 7)  

P . F. 
Angle 

D egrees 
L ag 

1 2. 6  
9 . 8  
5.0 
4.0 
2.0 
1 .0  
0 . 5  

29. 5  
20 . 5  
16. 5 
14.0 
10 . 7  

5 . 5  
1 .0  

P . F. 
Angl e 

Volt- D egrees 

All ranges -

Watts Vars Amperes L ead 

5 . 5  2. 78 6. 15 26.8 

ewe & cWP THERMAL :RATINGS 

Pol e Continuous 1 Sec 
R elay R ange Winding Amperes Amperes 

ewe . 25-4 All 4 1 10 

ewe 2. 25- 36 Upper 10 280 

Lo wer 12.7 370 

CWP 20- 150 Upper 3. 2 88 

75- 600 Upper 6 .4 185 

The potential coil circuit o f  the typ e CWP relay 

will stand 250 volts for 15 seconds. 

..... P�i� 
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TYP E ewe AND eWP R EL AYS _________________________ I ._L_. 4_1_-2_4_2._40_ 
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Fig. 1 7. Outline & Drill ing Plan for the Type CWC and CWP Relays in the Type FT- 2 1  Case. 
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I. L. 41-242.3 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWP-1  

S ENSITIVE DI RECTIONAL G RO U ND 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. 

A P P L I C A T I O N  

The type CWP- 1 relay is an induction disc type 

relay used for directional ground fault protection on 

high-resistance grounded power systems. It is similar 

to the type CWP relay except that the relay has a 

higher sensitivity and has maximum torque when the 

residual current and voltage are in phase. 

The CWP- 1 relay is applied for selective al arm 

or tripping for systems where the ground fault current 

is limited to a range of about 0. 2o/c to 8o/c of rated full 

load current. The system may be resistance-grounded 

with conventional zig-zag grounding transforms or 

with a neutral resistor, in conjunction with a distri­

bution transformer. An alternative arrangement is 

shown in Fig. 6, where the grounding resistor is con­

nected across the broken delta of the distribution 

transformers or potential transformers, which are used 

to provide potential for the CWP- 1 relay. 

A window-type CT is used in Fig. 6 to energize 

the CWP- 1 current coil. With this arrangement all 

three conductors are passed through the opening: 

thus avoiding the problem of false residued currents 

that is encountered when three current transformers 

are used. The window-type CT is necessary where a 

relay sensitivity of about lo/c or le ss of rated load 

current is required. Where fault currents values permit 

a higher current pickup, three residually connected 

CT' s may be us ed. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The Type CWP- 1 relay consists of an induction 

disc type unit, an indicating contactor switch, anri an 

external current transformer. 

NEW I NFORMATION 

I n d uct ion D i s c  U n i t  

The induction disc unit contains a thin four-inch 

diameter disc mounted on a vertical shaft. The shaft 

is supported on the lower end by a steel ball bearing 

riding between concave sapphire jewel surfaces, and 

on the upper end by a stainless steel pin. 

The moving contact is a small silver hemisphere 

fastened on the end of an arm. The other end of this 

arm is clamped to an insulated section of the disc 

shaft. The element is not geared. The electrical 

connection is made from the moving contact thru the 

arm and spiral spring. One end of the spring is 

fastened to the arm , and the other to a slotted spring 

adjuster disc which in turn fasten s to the element 

fram e. 

The stationary contact assem bly consists of a 

silver contact attached to the free end of al eaf- spring. 

This spring is fastened to a molded block mounted on 

the element fram e. A small set screw permits the ad­

justment of contact follow. When double trip is re­

quired, another leaf spring is mounted on the molded 

block and a double contact is mounted on the rigid 

moving arm. Then the stationary contact set screws 

permit adjustment so that both circuits will be made 

simul taneously. 

The moving disc is rotated by an electromagnet in 

the rear and damped by a permanent magnet in front. 

The operating torque is obtained by energizing the 

lower pole with residual voltage and the upper poles 

with residual current. 

I n d i cat ing  Contactor S w i tch  U n i t  ( I C S )  

The d-e indicating contactor switch i s  a small 

clapper type device. A magnetic armature , to which 

leaf-spring mounted contacts are attached, is attract­

ed 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 to drop. 
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TYPE CWP-1  R ELAY ____________________________ _ 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

E xterna l  C u rrent Transformer 

This is an auxiliary step up transformer ( maximum 

ratio 20/ 1 )  used to supply current to the upper poles 

of relay. The transformer is tapped to provide relay 

settings. 

C H A R A C T E R I S T I C S  

The Type CWP- 1 relay taps are on the external 
current transformer supplied with the relay and not on 

th e rel ay itself. The taps are as follows: 

0 . 5 - 0 . 7  - 1 . 0 - 1 . 4  - 2 . 0 - 2.8 - 4.0 

The tap value represents the minimum pick up pro­

duct of residual current times residual voltage at 

maximum torque (unity power factor). 

Typical time-product curves are shown in Figs. 3 & 
4 with 100 volts across the potential coil. Fig.  5 

shows time data with a potential 50 and 200 volts for 
comparative purposes. These curves were taken at 

maximum torque; that is, with current and voltage in 

phase. For currents not in phase with the voltage, the 

approximate relay operating times is: te = t0 ; where 

cos () 
to is the tripping time for unity power factor and () is 

the angle by which the residual current actually lags 

the residual voltage. 

T r i p  C i rcu i t  

The main contacts will safely close 30 amperes at 

250 volts d-e and the seal-in contacts of the indicat­
ing contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0 . 2  or 2 amperes.  To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

T r i p  C i rcu i t  Con stants 

Indicating Contactor Switch -

0.2 ampere tap - 6. 5 ohms d-e resistance 

2 . 0  ampere tap - 0 . 1 5  ohms d-e resistance 

B u rden and  Thermal  R a t i ngs 

Current Circuit Burden 

POWER FACTOR ANGLE - LAG 
TAP 60 Cycles 50 Cycles 

. 5  23 . 00 27.2° 

. 7  23 . 0  2 1 . 8  

1 . 0  2 1 .5 1 7 . 1 

1 .4 1 7 . 5  14.6 

2.0 15.0 10.0  

2 .8  1 2 . 0  7 . 0  

4.0 9.0 3.8  

Voltage Circuit Burden 

Volt-Amperes 1 1 0  Volts Power Factor Angle-Lag 
60 Cycles 50 Cycles 60 Cycles 50 Cycles 

7.0 9 . 9  

S E T T I N G S 

The relay operates on the product of residual fault 

current and voltage. This product divided by the proper 

2 

VOLT-AMPERES AT TAP VALUE CURRENT 

( 100 Volts Applied to Potential Coil) 

60 Cycles 50 Cycles 

0. 0028 0 .002 1 

0.00 30 0 .0023 

0 . 0034 0 .0027 

0.0039 0.0032 

0 . 0048 0 . 0041 

0 .0058 0.0051 

0 . 0074 0.0067 

Thermal Ratings 

Continuous Current 

Continuous Voltage 

60 Cycles 

0 . 3  amp. 

2 50 volts 

50 Cycles 

0 . 3  amp. 

175 volts 

current and potential transformer ratio and by one of 

the transformer tap values is expressed as a multiple 

of the tap. The time curves of Figs. 3 & 4 give the 

relay operating time for various lever settings as a 
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I II O I CATIIIil 

COIITACTOR 
SWITCII 

INTERNAL SCHEMATIC 

LOWEll POLE 

UPP'U POLE 

IIIDUCTIOII U II I T  

CIIASS I S  OPERATED 

SltORTIIIG SWITCII 

RED 1\AMOLE 

TEST SWITCII 

-._ CURREMT TEST JACJ: 

TERMI .AL 

in-�_0 + L=-_�--- Aux. c.r. 
TOP 'IIEW 

1 84A24 1 

Fig. 1 .  Internal Schematic of the Doubt:. Trip Type CWP-1 

Relay, FT21 Case. (Single Trip Relays Have Ter­

minal 2 and Associated Circuits Omitted). 

function of this multiple. Fig. 5 shows times for 50 , 

100 and 200 volts across the relay coils. 

Since, the relay operates on very small currents 

the main current transformer exciting current may not 

be negligible. When determining the main CT second­

ary note that i.he exciting current will be out-of-phase 

with the primary current, since the CT exciting imped­

ance is reactive , while the burden is predominantly 

resistive. 

Since this relay is designed for resistance ground­

ed systems with small fault currents , selective current 

settings are usually not possible. This is because the 

effective neutral resistance value is large in compari­

son with line and transformer impedance values:  thus 

the fault current magnitude is relatively independent 

of the point on the system at which the ground fault 

occurs, and hence this magnitude cannot be used to 

discriminate between near and far faults. 

If selective settings are possible, 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 the relay in these 

cases should be large enough to represent a large 

multiple of the tap product value so the operating 

times can be in the range of 0 .05 to 0.20 second as 

seen from the curves of Figs. 3, 4 and 5. 

�- --
i 
I 

I 
L_ -- _I_, __ � - _j 

8-D-5299 
Fig. 2.  Internal Connections of the External Auxiliary Current 

Transformer. 

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 opera,te until 

the bus differential or adjacent line relays shave had 

an opportenity to operate and clear the fault. This 

requires an increased time setting of the relay for 

faults near the remote terminals. The product availa­

ble 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 previously chosen so the 

operating time can be from .4 to .75 second longer 

than the remote line or bus relay operating time. This 

.4 to . 75 second interval is known as the coordinating 

time interval. It includes the circuit breaker operating 

time plus a factor allowing for differences between 

actual currents and calculated values, differences in 

individual relay performance, etc. For 8 cycle breakers 

the value of . 4  second is commonly used while for 30 

cycle breakers . 75 second is used. 

After the settings are made ior all the relays under 

minimum generating conditions, then it is necessary 

to check the relay operating time and coordination 

under the maximum generating conditions. Often ad­

ditional changes in tap and lever settings are re­

quired , particularly if the maximum and minimum fault 

values are quite different. 
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TYPE CWP-l RELAY ______________________________________________________ ___ 

I n d i cat ing  C a n tacta r  S w i tch  ( I CS)  

N o  setting is required o n  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. When the relay energizes a 

125 volt or 250 volt d.c.  type WL relay switch, or 

equivalent, use the 0 . 2  ampere tap. For 48 volt d.c.  

applications set ICS in 2 ampere tap and use S!t304C 
209G01 type WL relay or equivalent. 

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 proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electrical 

connections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal studs 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 . 

A D J U S T M E N T S A N D M A I N T E N A N C E  

The proper adjustments to insure correct operation 

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 adjustments 

at regular maintenance periods, the instructions below 

should be followed. 

Acceptance  C heck 

The following procedure is recommended to in­

sure that the relay is in proper working order: 

1. Set the contacts in the # 10 time lever position 

and the tap plug in the 0. 5 tap. Connect the 

auxiliary CT as shown in Fig. 6. Energize the 

the potential coil with 100 volts and the external 

auxiliary CT with sufficient current to just close 

the contacts. (The current in polarity on the aux­

iliary CT should be in phase with the voltage 

drop from relay terminal 6 to terminal 7.)  The 

pickup current should be 0.00 5  amp eres ± 3%. 

2. With 100 volts potential, energize the auxiliary 

4 

CT at the following current levels to check relay 

timing: 

Multiple of Time- seconds 

Current Tap Product 60 Cycl es 50 Cycles 

0. 0 25 5 3. 55 ± 10% 4.00 ± 10% 
0. 100 20 0 .94 ± 5% 1 .00 ± 5% 
0 . 500 100 0 . 33 ± 10% 0 . 35 ± 10% 

3. To check the zero torque line, adjust the input 

current to the auxiliary current transformer to 
0. 25 amperes. With the potential at 100 volts, 

shift the current phase angl e until the contact 

op ens. The phase angle reading should be 900 
(or 2700) ± 7o. 

I n d i c a t i ng C a ntactar Switch  { I C S) 

Clo se the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047 
between the bridging moving contact and the adjust­

able stationary contacts. The bridging moving con­

tact should touch both stationary contacts simul­

taneously. 

R o ut i ne M a intenance 

All contacts should be p eriodically cleaned. A 

contact burnisher S/t182A836H0 1 is recommended for 

this purpo se. The use of abrasive material for clean­

ing contacts is not recommended, because of the 

danger of embedding small particles in the face - of 

the soft silver and thus impairing the contact. 

Check relay pickup in accordance with the proce­

dure of paragraph 1 under "Acceptance Check ",  ex­

cept with the tap position actually being used. Check 

relay timing at 5 and 100 times tap product or at the 

most critical energy level, as determined from setting 

calculation s. 

C a l  I brat i o n  

U s e  the following procedure for calibrating the 

relay if the relay has been taken apart for repairs, 

or the adjustments have been disturbed. This proce­

dure should not be used until it is apparent that the 

relay is not in proper working order (See " A cc ep­
tance C he ck").  
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TYPE CWP-1 RELAY ______________________________________________________ 1_.L_._4 1_-2_4_2.3 

Induction Unit 

The upper bearing screw should be screwed down 
until there is only 3 to 5 thousandths inch clearance 
between it and the shaft and then securely locked in 
position with the lock nut. This adjustment can be 
made best by carefully screwing down the top bear­
ing screw until the disc fails to turn freely and then 
backinj?; up a fraction of a turn. Great care must be 
taken in making this adjustment to prevent damage 
to 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. This should be 
done with approximately the required contact follow. 
Final adjustment of the contacts can be more easily 
made by the contact follow set screw after the con­
tact stop is securely fixed. 

A maximum contact follow of approximately 5/64 

inch ·is obtained when the set screw on the stationary 
contact is all the way out. Where rigid contacts for 
quick reopening are required, the set screw should 
be all the way in to hold the stationary contact 
against the Micarta bracket. Readjust the zero setting 
after this is done. 

Connect 1 15 volts across the relay potential coil. 
Apply approximately 5 times the minimum pick-up 
current (tap value divided by 1 15) through the aux­
iliary transformer primary with the polarity and relay 
connections as shown in Fig. 6 and see that zero 
torque occurs when the current and voltage are 900 
out of phase within ± 40, There should be no spring 
tension on the relay for this test. 

With the connections above apply 100 volts, and 
current in phase. With the tap screw in the lowest 

tap , adjust the spring tension so that the contacts 
just close with correct value of current flowing. This 
current will be tap value divided by 100 or 5 milli­
amperes on the 0. 5 VA. tap. The spring tension may 
be changed by means of a screw driver inserted in 
one of the notches of the plate to which the outside 
convolution of the spring is fastened. 

Calibrate the time delay by adjusting the perma­
nent magnet gap to obtain 0.94 seconds ( 1 . 00 seconds 

for 50 cycle relay) in the 0. 5 VA tap , with a potential 
of 100 volts. 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. The position of the p ermanent 
magnet over the disc will affect the timing and shape 
of the curves. 

I n d i cat ing  Contacto r Sw itch ( ICS)  

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

The contact gap should be approximately .047" 
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary simultaneously. 

R E N E W A L  P A �T S 

Repair work can be done most satisfactorily at the 
factory. However, interchangeable parts can be fur­
nished to the customers who are equipped for· doing 
repair work. When ordering parts, always give the 
complete nameplate data. 
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Fig. 3. Typical Time·Product Curves of the Type CWP- 1 Relay at Maximum Torque· 100 Volts, 60 cycles Across Potential Coil. 
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TYPE CWP-1 RELAY __________________________________________________________ I_. L_._4_1 -_U_2_.3 

STAT ! O N  B J S  

M O T E  I - ALAR� C I RCU I T  CURRENT SHOULD N O T  
EXCEED O .  25 AMPERES. 
SET ICS IN 2 AMI' ERE TAP I F  ICS 

OPERAT I ON IS  NOT D E S I RED. 

NOTE 2 - CONTACT C l  RCU IT �AY BE CONNECTED 

TO A.C. FOR ALARM APPL I CAT I ON S  

3 2 N  7 

POS ----�------------

32N 

I NOTE 2)  

U S E D  DNL V ON 
UNGROUN D E D  
S Y S T E M S  

& 
t--------1 :!: 32N T I C S  

t------l 
* 6 32N 
I 1 1 , :; , E  1 1 t. - - - -y 

� 

I 

ALARJY 
I A L T E R N A T E  
CONNECTo0N ) 

_ 52 a 

5 2  

: N E G . ------4-------

DEV I CE NU�BER CHART 

32N - TYPE CWP - 1  RELAY 

52 - POWER C I RCU I T  BREAKER 
TC - T R I P  CO I L  

!l - AU XI L I ARY CONTACT 
ACT - AUX I L1 ARY CURRENT TRAN SFORMER 

2908290 

Fig. 6. External Schematic of the Type CWP- 1 Relay in F T-2 1 Case. 

STAT I O N  BUS 

"'' ��: �--.----0--� 
ACT 

NOTE 1 - ALAR� C I RCU I T CURRENT SHOULD NOT 
EXCEED 0 . 25 A�P ERES. 

SET ICS I N 2 AMPERE TAP I F  !CS 
OPERAT I ON I S  HOT D E S I RED· 

NOTE 2 - CONTACT C l  RCU IT MAY BE CONNECTED 

TO A. C. FD R ALARM AP PL I CATI ON S 

Pos ----���-----------
I NOTE 2 )  3 2 ,  

1 0  

rl 

G R O U N D I NG 
- - - - - -c= 

R E S I STOR 

32N 7 3 2 N  
3 2 N  �6 

U S E D  ONLY ON 
UNGROU N D E D  
S Y S T E M S  

''" ' :::, ' -y .. 
A L A R M  

I ( AL T E R N A T E  

I CONNECTION ) 

®' 
N E G . ---�--4�-----------

OEV I CE HUMBER CHART 

32H - TYPE CWP- 1 RELAY 

52 - POWER C l  RCU IT BREAKER 
TC - TR I P  CO I L  

!l - AUXI L I ARY CONTACT 

ACT - AUX I L I ARY CURRENT TRAN SFORMER 

2908361 

F ig. 7 .  External Schematic of the Type CWP-1 Relay in FT-2 1 Case, Using Window Type C. T. 
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-if�-------r.-�_'P __ �: ---

8-D-5298 

Fig, 8. Outline and Drilling Plan of the External Auxiliary Current Transformer 
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Fig. 9. Outline and Drilling P lan of the Type CWP- 1  Relay in FT-2 1 Case. 
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I. L. 41 -242. 3 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CWP-1  

S ENSITIVE DI RECTIONAL GROUND 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. 

A P P L I C A T I O N  

The type CWP- 1 relay is an induction disc type 

relay used for directional ground fault protection on 

high-resistance grounded power systems. It is similar 

to the type CWP relay except that the relay has a 

higher sensitivity and has maximum torque when the 

residual current and voltage are in phase.  

The CWP- 1 relay is applied for sel ective alarm 

or tripping for system s where the ground fault current 

is limited to a range of about 0. 2% to 8o/c of rated full 

load current. The system may be resistance-grounded 

with conventional zig-zag grounding transforms or 

with a neutral resistor, in conj unction with a distri­

bution transformer. An alternative arrangement is 

shown in Fig. 6, where the grounding resistor is con­

nected acro ss the broken delta of the distribution 

transformers or potential transformers, which are used 

to provide potential for the CWP- 1 relay. 

A window-typ e CT is used in Fig. 6 to energize 

the CWP- 1 current coil. With this arrangement all 

three conductors are passed through the opening: 

thus avoiding the probl em of false residued currents 

that is encountered when three current transformers 

are used. The window-type CT is necessary where a 

relay sensitivity of about 1o/c or less of rated load 

current is required. Where fault currents values permit 

a higher current pickup, three residually connected 

CT' s  may be us ed. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The Type CWP- 1 relay consists of an induction 

disc type unit, an indicating contactor switch, anrl an 

external current transformer. 

NEW INFORMATION 

I n duct ion D i s c  U n i t  

The induction disc unit contains a thin four-inch 

diameter disc mounted on a vertical shaft. The shaft 

is supported on the lower end by a steel ball bearing 

riding between concave sapphire jewel surfaces, and 

on the upper end by a stainless steel pin. 

The moving contact is a small silver hemisphere 

fastened on the end of an arm. The other end of this 

arm is clamped to an insulated section of the disc 

shaft. The element is not geared. The electrical 

connection is made from the moving contact thru the 

arm and spiral spring. One end of the spring is 

fastened to the arm , and the other to a slotted spring 

adjuster disc which in turn fastens to the element 

fram e. 

The stationary contact assem bly consists of a 

silver contact attached to the free end of al eaf- spring. 

This spring is fastened to a molded block mounted on 

the element frame. A small set screw permits the ad­

justment of contact follow. When double trip is re­

quired, another leaf spring is mounted on the molded 

block and a double contact is mounted on the rigid 

moving arm. Then the stationary 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 is obtained by energizing the 

lower pole with residual voltage and the upper poles 

with residual current. 

I n d i cat i n g  Contactor S w i tch  U n i t  ( I C S )  

The d-e indicating contactor switch i s  a small 

clapper type device. A magnetic armature , to which 

leaf-spring mounted contacts are attached, is attract­

ed 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 to drop. 
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TYP E CWP - 1  RELAY-----------------------------------------------------------

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

E xterna l C u rrent Tran s former 

This is an auxiliary step up transformer (maximum 
ratio 20/ 1 )  used to supply current to the upper poles 
of relay. The transformer is tapped to provide relay 
settings. 

C H A R A C T E R I S T I C S  

The Type CWP- 1  relay taps are on the external 
current transformer supplied with the relay and not on 
the relay itself. The taps are as follows: 

0 . 5 - 0 .7 - 1. 0 - 1 . 4  - 2 . 0 - 2.8 - 4.0 

The tap value represents the minimum pick up pro­
duct of residual current times residual voltage at 
maximum torque (unity power factor). 

Typical time-product curves are shown in Fi gs. 3 & 
4 with 100 volts across the potential coil. Fig. 5 
shows time data with a potential 50 and 200 volts for 
comparative purposes. These curves were taken at 
maximum torque; that is, with current and voltage in 

phase. For currents not in phase with the voltage , the 
approximate relay operating times is: te = t0 ; where 

cos e 
to is the tripping time for unity power factor and e is 

the angle by which the residual current actually lags 
the residual voltage . 

T ri p  C i rc u i t  

The main contacts will safely close 3 0  amperes at 
250 volts d-e and the seal-in contacts of the indicat­
ing contactor switch will safely carry this current 
long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0 . 2  or 2 amperes .  To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

T r i p  C i rc u i t  Con stants 

Indicating Contactor Switch -

0.2 ampere tap - 6. 5 ohms d-e resistance 
2.0 ampere tap - 0 . 1 5  ohms d-e resistance 

B urden and  Therma l  R a t i ngs  

Current Circuit Burden 

POWER FACTOR ANGLE - LAG 
TAP 60 Cycles 50 Cycles 

. 5  23 . 0° 27.2° 

. 7  23 . 0  2 1 . 8  
1 .0 2 1 .5 17 . 1  
1 . 4 17 .5  14.6  
2 . 0  1 5 . 0  1 0 . 0  
2 . 8  1 2 . 0  7.0 
4 .0 9.0 3.8 

Voltage Circuit Burden 

Volt-Amperes 1 1 0  Volts Power Factor Angle-Lag 
60 Cycles 50 Cycles 60 Cycles 50 Cycles 

7 .0  9.9 

S E T T I N G S  

The relay operates on the product of residual fault 
current and voltage. This product divided by the proper 

2 

VOLT-AMPERES AT TAP VALUE CURRENT 
( 100 Volts Applied to Potential Coil) 

60 Cycles 50 Cycles 
0.0028 0 . 002 1 
0 . 0030 0.0023 
0 .0034 0 .0027 
0.0039 0. 0032 
0 . 0048 0 . 0041 
0 . 0058 0.0051 
0 . 0074 0.0067 

Thermal Ratings 

Continuous Current 
Continuous Voltage 

60 Cycles 

0 .3  amp. 
2 50 volts 

50 Cycles 

0 .3  amp. 
175 volts 

current and potential transformer ratio and by one of 
the transformer tap values is expressed as a multiple 
of the tap. The time curves of Figs. 3 & 4 give the 
relay operating time for various lever settings as a 
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IMDICATIMii 

COIITACTOII 
SWITCH 

INTERNAL SCHEMATIC 

I.OIIIEII POLE 

UPPER POLE 

IIIDUCTIOII UIIIT 

- RED tiAIIDLE 

TEST SWITCH 

CUIUIEIIT TEST oiACl 

TEIMIIIAL 

i� "l -.:+<,1� [______� AU:t. C.T. 

TOP V I EW 

1 84A24 1 

Fig. 1 .  Internal Schematic of the Doubl:. Trip Type CWP-1 

Relay, FT2 1 Case. (Single Trip Relays Have Ter­

minal 2 and Associated Circuits Omitted). 

function of this multiple. Fig. 5 shows times for 50 , 
1 00 and 200 volts across the relay coils. 

Since, the relay operates on very small currents 

the main current transformer exciting current may not 
be negligible. When determining the main CT second· 
ary note that i.he exciting current will be out-of-phase 
with the primary current, since the CT exciting imped­
ance is reactive, while the burden is predominantly 
resistive. 

Since this relay is designed for resistance ground­
ed systems with small fault currents, selective current 
settings are usually not possible. This is because the 
effective neutral resistance value is large in compari­
son with line and transformer impedance values: thus 

the fault current magnitude is relatively independent 
of the point on the system at which the ground fault 
occurs, and hence this magnitude cannot be used to 
discriminate between near and far faults. 

If selective settings are possibl:1, 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 the relay in these 
cases should be large enough to represent a large 
multiple of the tap product value so the operating 
times can be in the ran ge of 0.05 to 0.20 second as 
seen from the curves of Figs. 3 ,  4 and 5. 

�- - -
i 
' 

I 

8-D-5299 
Fig. 2. Internal Connections of the External Auxiliary Current 

Transformer. 

However, the relays cannot distinguish between a 
fault on the line near the remote br eaker for which 
they should operate, and a similar fault on the bus or 
adjacent line for which they should not opera,te until 
the bus differential or adjacent line relays shave had 
an opportt:nity to operate and clear the fault. This 
requires an increased time setting of the relay for 
faults near the remote terminals. The product availa­
ble 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 previously chosen so the 
operating time can be from .4 to . 75 second longer 
than the remote line or bus relay operating time .  This 
.4 to . 75 second interval is known as the coordinating 
time interval. It includes the circuit breaker operating 
time plus a factor allowing for differences between 
actual currents and calculated values,  differences in 
individual relay performance , etc. For 8 cycle breakers 
the value of .4 second is commonly used while for 30 
cycle breakers . 75 second is used. 

After the settings are made ior all the relays under 
minimum generating conditions, then it is necessary 
to check the relay operating time and coordination 
under the maximum generating conditions . Often ad­
ditional changes in tap and lever settings are re­
quired,  particularly if the maximum and minimum fault 
values are quite different. 
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TYP E CWP- l R ELAY ____________________________________________________ ___ 

I n d i c at i n g  C o n ta c tor  S w i tch  ( I CS) 

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. When the relay energizes a 
1 25 volt or 250 volt d.c.  typ e  WL relay switch,  or 
equivalent, use the 0.2 ampere tap .  For 48 volt d.c.  
applications set ICS in 2 ampere tap and use SII304C 
209001 type WL relay or equivalent. 

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 proj ection mount­

ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The electrical 
connections may be made directly to the terminals by 
means of screws for steel panel mounting or to the 
terminal studs 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 . 

A D J U S T M E N T S  A N D M A I N T E N A N C E  

The proper adjustments to insure correct operation 
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 adjustments 
at regular maintenance periods, the instructions below 
should be followed. 

A c cepta n c e  C heck 

The following procedure is recommended to in­
sure that the relay is in proper working order: 

1. Set the contacts in the 11:10 time lever position 
and the tap plug in the 0 . 5  tap. Connect the 
auxiliary CT as shown in Fig. 6. Energize the 
the potential coil with 100 volts and the external 
auxiliary CT with sufficient current to just close 
the contacts. (The current in polarity on the aux­
iliary CT should be in phase with the voltage 
drop from relay terminal 6 to terminal 7. ) The 
pickup current should be 0.005 amperes ± 3%. 

2. With 100 volts potential , energize the auxiliary 

4 

CT at the following current levels to check relay 
timing: 

Multiple of Time- seconds 
Current Tap Product 60 Cycl es 50 Cycles 

0.025 5 3. 55 ± 10% 4.00 ± 10% 
0 . 100 20 0.94 ± 5% 1 . 00 ± 5% 
0 . 500 100 0 . 33 ± 10% 0 . 35 ± 10% 

3. To check the zero torque line, adjust the input 
current to the auxiliary current transformer to 
0. 25 amp eres. With the potential at 100 volts, 
shift the current phase angle until the contact 
opens. The phase angle reading should be 900 
(or 2700) ± 7°. 

I n d i c at i n g  Contactor Switch  ( I C S) 

Close the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­
tacts of the ICS. This value of current should not be 
greater than the particular ICS setting being used. 
The indicator target should drop freely. 

The contact gap should be approximately . 047 
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simul­
taneously. 

Rout i ne M a intena n c e  

All contacts should be p eriodically cleaned. A 
contact burnisher S#182A836H0 1 is recomm ended for 
this purpo se. The use of abrasive material for clean­
ing contacts is not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

Check relay pickup in accordance with the proce­
dure of paragraph 1 under "Acceptance Check " ,  ex­
cept with the tap po sition actually being used. Check 
relay timing at 5 and 100 times tap product or at the 
most critical energy level, as determined from setting 
calculations. 

C a l i brat ion 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs, 
or the adjustments have been disturbed. This proce­
dure should not be used until it is apparent that the 
relay is not in proper working order (See " A c c ep­
tan c e  C h e c k ").  
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TYP E CWP-1  RELAY -------------------------------------------------------•· L_._4_1 •2_4�2•3 

Induction Unit 

The upper bearing screw should be screwed down 
until there is only 3 to 5 thousandths inch clearance 
between it and the shaft and then securely locked in 
position with the lock nut. This adjustment can be 
made best by carefully screwing down the top bear­
ing screw until the disc fails to turn freely and then 
backin_g up a fraction of a turn. Great care must be 
taken in making this adjustment to prevent damage 
to 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. This should be 
done with approximately the required contact follow. 
Final adjustment of the contacts can be more easily 
made by the contact follow set screw after the con­
tact stop is securely fixed. 

A maximum contact follow of approximately 5/64 
inch ·is obtained when the set screw on the stationary 
contact is all the way out. Where rigid contacts for 
quick reopening are required, the set screw should 
be all the way in to hold the stationary contact 
against the Micarta bracket. Readjust the zero setting 
after this is done. 

connect 1 15 volts across the relay potential coil. 
Apply approximately 5 times the minimum pick-up 
current (tap value divided by 1 15)  through the aux­
iliary transformer primary with the polarity and relay 
connections as shown in Fig. 6 and see that zero 
torque occurs when the current and voltage are 900 
out of phase within ± 4 0, There should be no spring 
tension on the relay for this test. 

With the connections above apply 100 volts, and 
current in phase. With the tap screw in the lowest 

tap , adjust the spring tension so that the contacts 
just close with correct value of current flowing. This 
current will be tap value divided by 100 or 5 milli­
amperes on the 0. 5 VA. tap. The spring tension may 
be changed by means of a screw driver inserted in 
one of the notches of the plate to which the outside 
convolution of the spring is fastened. 

Calibrate the time delay by adjusting the perma­
nent magnet gap to obtain 0.94 seconds ( l. OO seconds 

for 50 cycle relay) in the 0. 5 VA tap , with a potential 
of 100 volts. 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. The position of the p ermanent 
magnet over the disc will affect the timing and shape 
of the curves. 

I n d i cat ing  Contacto r Sw i tch  ( IC S) 

Close the m ain relay contacts and pass sufficient 
d-e current through the trip circuit to close the con­
tacts of the ICS. This value of current should be not 
greater than the particular ICS tap setting being used. 
The operation indicator target should drop freely. 

The contact gap should be approximately . 047 " 
between the bridging moving contact and the adjust­
abl e stationary contacts. The bridging moving con­
tact should touch both stationary simultaneously. 

R E N E W A L  P A �T S  

Repair work can be done most satisfactorily at the 
factory. However, interchangeable parts can be fur­
nished to the customers who are equipped for· doing 
repair work . When ordering parts, always give the 
complete nameplate data. 
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TYP E CWP-1 RELAY------------------------------------------------------------

1 0  
8 

6 
5 
4 

3 

2 

.0 
:g 0 .8 
z 
0 � 0 .6 
(/) 
� 0 
ILl 

. 5 
:I! 0 i= .4 

0 .3 

0 . 2  

0 

0.0 
0.0 
0.0 

. I  

8 

6 
5 

4 
> 

2 

TYPE CWP -1 R E LAY 

T I M E - PRODUCT CURVES 
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Fig. 3. Typical Time-Product Curves of the Type CWP-1 Relay at Maximum Torque- 1 00 Volts, 60 cycles A cross Potential Coil. 
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TYPE CWP- 1  RELAY---------------------------------------------------------
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200 v. TYPE CWP - 1  R E L AY 
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Fig. 5. Representative Time-Product Curves, Showing the Effect of Variations of Potential Coil Voltage - Maximum Torque 

Angle, 60 cycles. 
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TYPE CWP-1  RELAY ..... ------------------------------------------------------•_. L_- _4 1_-2_4 __ 2.3 

S T A T I O �  B U S  

RELAYS , 
I I 

P H A S E � 

,---------'L - - - - -'  
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MOTE 1 • ALARM C I RCU I T  CURRENT SHOULD HOT 
EXCEED 0 . 25 AMPERES. 
SET ICS IH 2 AMPERE TAP IF ICS 
OPERATION IS HOT DES I RED· 

NOTE 2 • CONTACT C l  RCU IT MAY BE CONNECTED 
TO A . C .  FOR ALARM APPL I CAT I ON S  

POS --.... ------
{ NOTE 2 )  

U S E D  ONLY O N  
U N G R O U N D E D  
SYST E M S  

& 
t-------l �32N � ICS 
� 

* 

9 3;N 
I ( �::;-:-E I )  � - - - -v ! � 
I A L A R fv'  1 { AL T E R N A T E  

C O N N E C T iO N ) 

- 52 Q 

5 2  
T C  

N E G . ----1-------

DEY I CE HUMBER CHART 

32H • TYPE CWP - 1  RELAY 

5 2  · POWER C I RCU I T  BREAKER 

TC • TR I P  CO I L  
0. • AU X I L I ARY CONTACT 

ACT • AUX I L1 ARY CURRENT TRAil SFORMER 

2908290 

Fig. 6. External Schematic of the Type CWP-1 Relay in FT-2 1 Case. 
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ACT 
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EXCEED 0 .  25 AMP ERES. 
SET !CS IN 2 AMPERE TAP I F  ICS 

OPERAT I O; IS HOT D E S I RED. 

NOTE 2 • CONTACT C I RCU I T  HAY BE CONNECTED 
TO A.C. FOR ALARM APPL I CATI ONS 

POS --r------
{ NOTE 2 )  3 2 N  

1 0  

� 

U S E D  O N L Y  O N  
UNGROU N D E D  
S Y S T E M S  
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TC • T R I P  CO I L  
0. • AU XI  L 1  ARY CONTACT 

ACT • AUX I L I ARY CURRENT TRAII SFORMER 

290836 1 

Fig. 7. External Schematic of the T ype CWP- 1 Relay in FT-21 Case, Using Window Type C. T. 
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TYP E CWP-l RELAY--------------------------------------------------------
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Fig. 8. Outline and Drilling P lan of the External Auxiliary Current Transformer 
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TYP E CWP-1  RELAY----------------------------------------------------------------------------------------------------------------��-�L�-4�1�-2�42�.3 
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Fig. 9. Outline and Drilling Plan of the Type CWP- 1  Relay in FT-2 1 Case. 
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Westinghouse L L .  41 -242 . 5  

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 
TYPE CWP-1 

SENSITIVE DIRECTIONAL GROUND RELAY 

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

A P P L I C A T I O N  

The type CWP-1 relay is an inducti on disc 
type relay used for directional ground fault protec ­

tion on high-resistance grounded power systems . 
It is similar to the type CWP relay except that the 
relay has a higher sensitivity. 

T he CWP -1 relay is applied for selective a­
larm or tripping for systems where the ground fault 
current is limited to a range of about 0. 2% to 8% of 
rated full load current. The system may be resis­
tance -grounded with conventional zig-zag grounding 
transformers or with a neutral resistor, in conjunc ­
tion with a distribution transf ormer . An alternative 
arrangement is shown in Fig. 6 where the grounding 
resistor is connected across the broken delta of the 
distribution transformers or potential transformers . 
which are used to provide potential for the CWP- 1 
relay. 

A window -type CT is used in Fig. 7 to ener­
gize the CWP -1 current coil . With this arrangement 
all three conductors are passed through the open ­

ing, thus avoiding the problem of false residual cur­

rents that is encountered when three current trans­
formers are used. The window-type CT is necessary 
where a relay sensitivity of about 1% or less of rat ­
ed load current is required . Where fault currents val­
ues permit a higher current pickup , three residually 
connected CT's  may be use d .  

N EW I N FO RMATION 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type CWP-1  relay consists of an operating 
unit, current transformer, phase shifting network , and 
an indicating contactor switch. 

Operating Unit  

This unit is an induction disc unit with an 
electromagnet that has poles above and below the 
disc as shown in Fig. 2. The electromagnet is con­
nected to the protected apparatus in a manner so 
that out-of-phase fluxes are produced by the flow of 
currents in both the upper and lower pole circuits . 
The out-of-phase fluxes cause either a contact open­
ing or a contact closing torque depending upon the 
relative direction of current flow in the upper and 
lower pole circuits .  

Phose Sh i fter Network 

The phase shifter network of the type CWP -1 
relay consists of a capacitor and resistor connected 
in series with the lower pole circuit. 

Ind i cating  Contoctor Swi tch Un i t  ( I CS) 

The d -c indicating contactor switch is a small 
clapper type device .  A magnetic armature, to which 
leaf-spring mounted contacts are attached , is at ­
tracted to the magnetic core upon energization of the 
switch. When the switch closes,  the moving con­
tacts bridge two stationary contacts,  completing the 
trip circuit. Also during this operation two fingers 
on the armature deflect a spring located on the front 
of the switch, which allows the operation indicator 
drop . 

The front spring, in addition to holding the tar­

get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 
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Fig. 1 .  Typ e CWP- 1 Ground Relay (fron t view) 
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Fig. 2. Type CWP- 1 Ground Rel ay (rear vi ew) 
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TY PE CWP- 1  RELAY ________________________________________________________ �I .=L .�4�1 �-2�42�. s 

LOIER 
POLE 

Wlnt IEUTIYE IIITliT.UEOUS POUlin 
AS POWI THE lUll COITACTS CLOSE 

UPfER 

POLE 

CHASSIS 
OPERATED 

SMOUIIG 
SWITCH 

CUII£1T TUT 

JACK 

TERNIUL 

188A425 

Fig. 3. Internal Schemati c of the Double Trip CWP- 1 
Relay, FT31 Case. (Single Trip Relays have 
terminal 2 an d asso ciated circuits omitted). 

Cu rrent Tran sformer 

This is an auxiliary step up transformer (max ­
imum ratio 20 /1 ) used to supply current to the up­

per poles of relay. The transformer is tapped to pro­
vide relay settings. 

C H A R A C T E R I S T I C S  

The type CWP-1 relay taps are as follows: 

0 . 5 - 0 . 7 - 1 . 0 - 1 .4 - 2 . 0 - 2 . 8 - 4 . 0  

The tap value represents the minimum pick­
up product of residual current (at an angle of 45° 
lead) times the residual voltage. 

Typical 60 cycle time product curves for the 
typ e CWP -1 relay are shown in Fig . 4 with 100 volts 
across tiJ.e potential circuit. These curves are taken 
at maximum torque which occur s with the current 
leading the voltage by 45°. For currents not leading 
by this angle, the relay tripping time may be obtained 
by determining the o perating time corresponding to 
the product P 1 = P Cos (8 - 45) ,  where P is the ac­
tual relay V . A .  Product and 8 is the angle the cur­

rent leads the voltage.  T he curves are accurate with­
in ± 7% if the multiple of tap product does not ex­
ceed t he voltage on the relay coil . 

Trip  Ci rcu it  

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

The indicating contactor switch as two taps 
that p rovide 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. 

Tri p Ci rcuit Con stants 
Indicating Contactor Switch -

0 .  2 amp ere tap - 6. 5 ohms -de resistance 
0. 2 ampere tap - 0 . 15  ohms d-e resi stance 

Burden an d Thermal Ratings  

Current Circuit Burden 

POWER F ACTOR ANGLE - L AG 

TAP 60 Cycles 50 Cycles 

. 5  23. 0° 2 7 . 2° 

. 7  23 . 0  2 1 . 8  
1 . 0  21 . 5  1 7 . 1  
1 . 1  1 7 . 5  1 4 . 6  
2 .0  1 5 . 0  1 0 . 0  
2. 8 1 2. 0  7 . 0  
4 . 0  9 . 0  3 . 8  

VOLT-AMPERES AT TAP VALUE CURRENT 
( 100 Volts Applied to Pot ential Coil) 

60 Cycles 50 Cycles 

0 .00 28 0 .00 2 1  
0.00 30 0 .0023 
0 . 00 34 0 . 00 27 
0 .0039 0 . 003 2 
0 . 0048 0 .0041 
0 . 0058  0 .005 1 
0 . 0074 0 . 0067 

Voltage Circuit Burden 

Volt-Amp eres 
60 Cycles 

1 1 0  Volts 
9 . 68 va 

Power Factor Angle-Lag 
60 Cycles 46 ° 

Thermal Ratings 

60 Cycles 50 Cycles 

Continuous Current 
Continuous Voltage 

0 . 3  Amp . 
250 Volts 

0 . 3  Amp .  
1 75 Volts 
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CURVE NO. 5 38068 

'"' 
1\."\. "\. TYPE CWP - 1  REI.,,8Y 

1\. "\. '-.: TIME- PRODUCT CURVES 1\. '\. '\ t\.'\. POLARIZING POTENTIAL FREQUENCY = 60 C. P. S .  

l\.'\ � t\. PHASE ANGLE = 45° CURRENT LEADING VOLTAGE 

l"' '\ � � 0.. POLAR I ZING POTENTIAL = 1 00 VOLTS 

."\ � � 1\. � �\ '\ 1\ '\ \ � � �� 1\. [\.. '\. 1\. � �� "" '\ '\ 1\. '\. 

�� 
'\ 1\. '\ "' 1\ '\ � ' 1\. 

"' '\ "' "' "' '\. ..'\.. '\. '\.. 
"\. '\. I'\. ' ' " t'-.""-...'\..'\._ ' 
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"\.. "' """' � "'"" � � ::::-r---. ........ " 
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........... 
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MULTI PLES OF TAP PRODUCT 

Fig. 4. Typi cal Time-Product Curves of th e Type CWP- 1 Relay at Maximum Torque. 100 volts 60 cycles across potential �. 
circuit. 
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CURVE NO. 538064 

200V 
I OOV \ 

TYPE CWP-1  RELAY "\..\. '\.:1\ TIME - PRODUCT CURVES 
1\.'\. POLARIZING POTENTIAL FREQUENCY = 60 C. P. 5. 

'\� PHASE ANGLE =45° CURRENT LEADING VOLTAGE 

�gg�� \ � '\ � 0 
200 \1.

1\. 
1\ � t\� I OOV. \ � � 

� "  

TIME LEVER 

i\ � POSITION 

� =�* 10 IOOV. � � 
200V. 1'\. ·" '' � \. 1'\: "\.."\.. � 

\. �' � � ...... POLARIZiNG VOLTAGE 1"'. K� � " � .... ... /\ 
1'- I"� " � �� - r- r- 5ov' \ 

" � � ...._ I'- \ 
,, 

r--.1'. � � � �t-.... I\ 

3 4 5 6 

� I� " r--.... 
t- 50� IOO V. 

� .... !-· 
� � 200 V. 

' � � � � t::� � ,..... I O O V. 

f'- � · -

· -� ' � � f::.t----... 200 V. 

� r-.... ............ --- I OO V. 
� .......... 5 0 V. -.... 

� .............. 1 200 V . 
....... ............__ "-.... IOO V. 

-.... 200V. 

8 10 20 30 40 50 60 80 100 

MULTIPLES OF TAP PRODUCT 
200 

Fig. 5. Representative Time-Product Curves, showing effect of variation s of  Potential Circuit Voltage . Maximum Torque 
Angle, 60 cycles. 
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TYPE CWP- 1 R ELAY ______________________________ __________________________ __ 

STATION BUS 
POS --------�-----------------

----��-------------------------------------------r------�------------ 2 ( NOTE 2 )  3 2 N  

1 0  
----���------------------------------r-----�----��---- 3 

: PHASE 1 r+------, RELAYS , 

I 2 3 

' 

L _ _ _ _  J 

NOTE I - ALARM C I RC u i T  CURRENT SHOucJ NOT 
iXCEEi> O. L5 AMPERES. 
SET ICS IN 2 AMPERE TAP I F  lCS 

OPeRAT I ON IS NOT DES I RED. 

NOTE i - CONTACT C I RCu I T  MAY BE CONNECT C:J 
TO A. C. FO" :.LARI< APPL I CAT I ON S  

U S E D  ONLY ON 
UNGROUNDED 
SYSTEMS 

DE/ I C C:  NUMBER CHART 

32N - TYPE CWP - 1  �ELAY 

52 - POolER caCU I T  oREAKER 

TC - T R I P  CO I L  
!1 - AU X I L I ARY CONTACT 

ACT - AU XI Ll ARY CURRENT TRAN SFORMER 

32N 
I 

res 

( NO T E  I )  
- - - -y 

"' 
A L A R M  

( ALTERNATE 
CONNECTION ) 

- 3Yo ( REF.) 

MAll TORQUE LINE 
' 

' 

CONTACT 
C L OSES 

' 

t, 

293Bl84 

Fig. 6. External Schemati c of the Type CWP- 1 Relay in FT31 Case. 

S E T T I N G  

The relay operates on the product of residual 
fault current and voltage. This product divided by 
and p roper current and potential transformer ratio 
and by one of the transformer tap values is expressed 
as a multiple of the tap . The time curves of Fig. 4 
gives the relay operating time for various time dial 
settings as a function of this multipl e.  Fig.  5 shows 
times for 50, 100 and 200 volts across the relay 
coil s. 

Since, the relay operates on very small cur­

rents the main current transformer exciting current 
may not be negligibl e.  When determining the main 
CT secondary note that the exciting current will be 

out-of-phase with the primary current, since the CT 
exciting impedance is reactive, while the burden is 
predominantly resistive .  

Since this relay is designed for resistance 
grounded systems with small fault currents, selec-

6 

tive current settings are usually not possible.  This 
is because the effective neutral resistance value is 
large in comparison with line and transformer impe­
dance values; thus the fault current magnitude is 
relatively independent of the point on the system at 
which the ground fault occurs ,  and hence this magni­
tude cannot be used to discriminate between near and 
far faults. 

If selective settings are possible ,  each relay 
should be set to operate as rapidly as possible for 
ground faults on the transmission lin es near the 
breaker. The product available for the relay in these 
cases should be large enough to represent a large 
multipl e of the tap product value so the operating 
times can be in the range of 0. 05 to 0. 20 second as 
seen from the curves of Figs. 3, 4 and 5. 

However, the relay 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 adj acent line for which they should not operate 
until the bus differential or adj acent line relays 
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TYP E CWP- 1  R E L AY --------------------------------------------------------���. L�-�4�1 -=24=2�. 5-

S TA T I O N  B U S  
Pos ----�---------

! NOTE 2 )  3 2 N  10 
--���------------------------------�----��----�------ 3 

3 2 N  
I 

( NOTE I )  

GROUNDING 
- - - - - � 

- - - -y .. 
ALARM 

( ALTE RNAfE 
CONNECTION ) 

RE SISTOR 

32N 32N 

USED ONLY ON 
UNGROUNDED 
SYSTEMS 

� 3 2 N  +6 �0 
2 3 

NOTE I - ALARM C I RCU I T  CURRt:HT SHOULO NOT 
EXCEED 0. 25 AMP ERES. 

SET !CS IN 2 AMP ERE TAP I F  ICS 

OP ER AT I ON I S  HOT DESI RED. 

NOTE 2 - CONTACT C I RCU I T  MAY BE CONNECTED 

TO A. C .  FOR ALARM APPL I CAT I ON S  

DEV I CE HUMBER CHART 

32N • TYPE CWP- 1 R ELAY 

5 2  • POWER C I RCU I T  BREAKER 

TC - TR I P  CO I L  

fl - AU X I L I ARY CONTACT 

ACT - AUX I L l  ARY CURRENT TRAH SFORMER 

NEG . ---� ... ----------

- 3V0 (REF,) 
MAX. TORQUE LINE 

' 
' 

CONTACT 
CLOSES 

' 45 

I' ,  

293Bl85 

Fig. 7. External Schematic of the Typ e CWP- 1 Relay in FT3 1  Case, using Window Type C. T. 

have had an opportunity to operate and clear the 
fault. This requires an increased time setting of the 
relay for faults near the remote terminals .  The prod­
uct available for the relay in these cases will be 
smaller than that for the close faults and should 
represent a smaller multipl e of the tap product pre­
viously chosen so the operating time can be from 
. 4 to . 75 second longer than the remot e line or bus 
relay operating time. This . 4 to . 75 second interval 

is known as the coordinating time interval. It in­
cludes the circuit breaker operating time plus a 
factor allowing for differences betwe en actual cur­
rents and calculated values , differences in indivi­

differenc es in individual relay performance, etc. 
For 8 cycle breakers the value of . 4 second is com­
monly used while for 30 cycle breakers . 75  second is 
used. 

After the settings are made for all the relays 
under minimum generating conditions , then it is 
necessary to check the relay operating time and co­
ordination 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 di fferent .  

Ind i cati ng  Contactor Switch ( ICS) 

No setting is required on the res 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 set­
ting by means of the connecting screw. When the 
relay energizes a 1 25 volt or 250 volt d-e type WL 
relay switch, or equival ent, use the 0.  2 ampere tap .  
For 48 volt d-e applications set res i n  2 ampere tap 
and use S#304e209G0 1 type WL relay or equival ent . 

The relays should be mounted on switchbo ard 
panels o r  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
j ection mounting. Either a mounting stud or the 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY PE CWP- 1 RE LAY ________________________________________________________ __ 

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 fur­
nished with the relay for thick panel mounting . The 
terminal studs may be easily removed or inserted 
by locking two nuts on the stud and then turning the 
proper nut with a wrench. 

For detailed FT case information refer to 
I . L .  4 1-076.  

A D J U S T M E N T S A N D  M A I N T E N A N C E  

The proper adjustment to insure correct oper­
ation of this relay have been made at the factory 
and should not be disturbed after receipt by the cus­
tomer. If the adjustments have been changed, the 
relay taken apart for repairs ,  or if it is desired to 
check the adjustments at regular maintenance p er­
iods, the instructions below should be followed. 

Acceptance Check 

The following procedure is recommended to in­
sure that the relay is in proper working order: 

l .  Contact 

BY turning the time dial , move the moving con­
tacts until they deflect the stationary contact to 
a position where the stationary contact is resting 
against its backstop.  The index mark located on 
the movem ent frame will coincide with the "0" 
mark on  the  time dial w hen the  stationary contact 
has moved through approximately one-half of its 
normal deflection .  Therefore ,  with the stationary 
contact resting against the backstop , the index 
mark is  offset to the right of the "0" mark by ap­
proximately .020".  The placement of the various 
tim e  dial positions in line with the index mark 
will give operating times as shown on the respec­
tive time-current curves.  For double trip relays, 
the follow on the stationary contacts should be 
approximately 1/3 2 " .  

2 .  set t h e  contacts t o  t h e  time dial po sition and the 
tap plug in the 0. 5 tap. Connect the relay as 
shown in Fig. 6 .  Energize the potential coil with 
100 volts and the auxiliary CT with sufficient 
current to just close the contacts. (The current 
in polarity on the auxiliary CT should be leading 
by 45° voltage drop from relay terminal 6 to termin­
al 7 . )  The pickup current should be 0 . 005 am­
peres + 3%. 

8 

2. With 100 volts potential , energize the terminal s  
8 and 9 at the following current levels t o  check 
relay timing: 

Multiple o f  Time-seconds 
Current Tap Product 60 Cycles 50 Cycles  

0 . 025 5 3 . 55 ± 10% 4 . 00 ± 10% 
0 . 100 20 0 . 94 ± 5% 1 . 00 ± 5% 
0 . 500 100 0 . 3 3  ± 10% 0 . 3 5  ± 10% 

4. To check the zero torque line, adjust the input 
current to 0. 25 amperes. With the potential at 
100 volts , s hift the current phase angle until the 
contact opens .  The phase angle reading should 
by 1 35° (or 3 1 5°) ± 7°.  

I nd i cati ng  Contactor Switch ( I CS) 

Clo se the main relay contacts and p ass suf­
ficient d-e current through the trip circuit to close 
the contacts of the ICS. This value of current should 
not be greater than the particular ICS setting being 
used. The indicator target should drop freely. 

The contact gap should be approximately . 0 4 7  
between the bridging moving contact and t h e  adjust­
able stationary contacts.  The bridging moving con­
tact should touch both stationary contacts simul­
taneously. 

Routine Mai ntenance 

All contacts should be periodically cleaned. 
A contact burnisher S#1 8 2A8 36HO 1 is  recommended 
for this purpose .  The use o f  abrasive material for 
cleaning contacts is not recommended,  because of 
the danger of embedding small particles in the face 
of the soft silver and thus impairing the contact. 

Check relay pickup in accordance with the 
procedure of paragraph 1 under "Acceptance Check ",  
except with the  tap position actually being used.  
Check relay timing at 5 and 100 times tap product 
or at the most critical e nergy l evel , as determined 

from setting calculations.  

Cal i bration 

use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs ,  
or  the adjustm ents have been disturbed. This pro­
cedure should not be used until it is apparent that 

the relay is not in proper working order (See " Accep­
tance Check ").  

.� .. 
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TY P E CWP- 1 RELAY------------------------------------------------------�'-�L�.4�1�-2�42�.s 

Contact 

By turning the time dial ,  move the moving con­
tacts until they defl ect the stationary contact to a 
position where the stationary contact is resting 
against its back stop . The index mark located on the 
movement frame will coincide with the "0" mark on 
t he time dial when the stationary contact has moved 
through approximately one-half of its normal defl ec­
tion .  Therefore,  with the stationary contact resting 
against the backstop , the index mark is  offset to 
the right of the "0" mark by approximately . 0 20 " .  
The placement of the various time dial position in 
line with the index mark will give operating times 
as shown on the respective time-current curves.  For 

double trip relays , the follow on the stationary con­
tacts should be approximately 1/3 2 " . 

Induction Unit 

connect 100 volts across  terminals 6 and 7 .  
Apply approximately 5 times the  minimum pickup 
current (tap value divided by 100 through terminals 
8 and 9 with the polarity and relay connections as 
s hown in Fig. 6 and see that zero torque occurs when 
the current and voltage are 1 35° o ut of phase within 
± 4°. There should be no spring tension on the relay 
for this test. 

With the connections above apply 100 volts 
and current l eading by 4 5°. With the tap screw in the 
lowest tap, adjust the spring tension so that the con­
tacts just close with correct value of current flow­
ing. This current will be tap value divided by 100 

120 VOLT TEST SGUIU 

or 5 milliamperes on the 0. 5 VA. tap. The spring 
tension may be changed by means of a screwdriver 
inserted in one of the notches of the plate to which 
the outside convolution of the spring is fastened . 

calibrate the time delay by adjusting the per­
m anent magnet gap to obtain 0 . 9 4  seconds ( 1 . 00 
seconds for 50 cycle relay) in the 0 . 5  VA tap, with 
a potential of 1 00 volts .  The timing can be checked 
with a cycle counter by averaging a number of trial s .  
Make sure that t h e  coils d o  not o verheat, otherwise 
the curves cannot be checked. 

I nd i cating  Contactor Swi tch ( I CS) 

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

The contact gap should be approximately .047" 
between the  bridging moving contact and the  adjust­
able stationary contacts.  The bridging moving con­
tact should touch both stationary simultaneously. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily 
at the factory. However, interchangeable parts can 
be furnished to the custom ers w ho are equipped for 
doing rep air work . When ordering parts,  always give 
the complete nameplate data. 

lOTATI OI  1,2,3 

SIITCI 

IOTE: MAXI_. TOIQU£ AIIILE II THE TRIPI'III OI RECTIOII OCCURS WHEI TilE 
CUIIEIT L£AOS THE VOLTAGE 11 45" WITH COIIECTIOIS A$ -· 

Fig. 8. Diagram of Test Connections for the Type CWP - l 
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TY P E CWP- 1 RE LAY ______________________________________________________ __ 
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Fig. 9. Outline and Drilling Plan of th e Type CWP- 1 Relay in FT3 1 Case. 
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Westinghouse I. L .  4 1 -242 .40 

I N STA L L ATI O N  • OPERATI O N  • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CWC AND CWP 

DIRECTIONAL GROUND RELAYS 

C A U T I O N  Before p utting rel ay s  into s ervice, re­
move all blocking which may have been inserted for 
the purpo se of securing the p arts during shipm ent, 
mak e  sure that all moving p arts operate freely, in­
spect the contacts to see that they are clean and 
clo se prop erly, and op erate the relay to check the 
settings and el ectrical connections. 

AP PL ICATION 

The typ e CWC and CWP relays are induction disc 

typ e relays used for directional ground fault protect­
tion on grounded n eutral power systems. The typ e 
ewe relay is polarized by current from a suitably 
grounded power transformer bank n eutral. Therefore, 
its application doe s  not require potential transformer. 
The typ e CWP relay is potential polarized by residual 
voltage obtained acro s s  the op en corner of the delta 
winding of a grounded star-delta potential transformer. 

At stations where the power transformer bank 
n etural is grounded, the residual voltage will be 
small generally, and the type ewe relay i s  recom­
mended. At ungrounded stations, or at ground station s  
where the power transformer bank neutral i s  not avail­
abl e, the type CWP relay i s  applicabl e. 

CONSTRUCTION 

The type ewe and CWP relays consists of an 
op erating unit, an Indicating contactor switch, and 
optional indicating instantaneous trip unit. In 
addition to the above components, the typ e CWP relay 
has a phase shifter n etwork. The p rincipal compo­
n ent p arts of the relay and their locations are shown 
in Fig. 1 - 8. 

OP ERATING UNIT 

This unit is an induction disc unit with an elec­
tromagnet that has pol es above and below the disc as 
shown in Fig. 2 and 4. The upper pol e of both the 
ewe and CWP relays are tapp ed. In addition, the 

SU PERSEDES I. L .  4 1 -242 .4C 
*Denotes change from superseded i ssue .  

lo wer pol e i s  tapped on the typ e ewe relay. 

The electromagnets are connected to the pro­
tected apparatus in a manner so that out-of-phase 
fluxes are produced by the flow of currents in both 
the upp er and lower pole circuits. The out-of-phase 
fluxes cause either a contact op ening or a contact 
closing torque depending upon the relative direction 
of current flow in the upper and lower pol e circuits. 

PHASE SHIFTER N ETWORK 

The phase shifter n etwork of the typ e CWP relay 
consists of a capacitor and resistor connected in 
series with the lower pol e circuit, 

INDICATING CONTACTOR SWITCH UNIT (ICS) 

The d-e indicating contactor switch i s  a small 
clapp er typ e device. A magnetic armature, to whi ch 
l eaf- spring mounted contacts are attached, i s  attacted 
to the magnetic core upon energization of the switch. 
When the switch closes, the moving contacts bri dge 
two stationary contacts, completing the trip circuit. 
Also during thi s operation two fingers on the armature 
defl ect a spring located on the front of the switch, 
which allows the operation indicator target to drop. 
The target i s  reset from the outside of the case by a 

push rod located at the bottom of the cover. 

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

INDICATING INSTANTANEOUS TRIP UNIT (liT) 

The instantaneous trip unit is a small a- c operat­
ed clapper typ e device. A magnetic armature, to 

which l eaf- spring mounted contacts are attached, i s  
attracted to the magnetic core upon energization o f  
the switch. When the switch clo ses, the moving con­
tacts bridge two stationary contacts completing the 
trip circuit. Al so during the operation two fingers 
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MU LTIPLES OF TAP PRODUCT 629A272 

Fig. 9. Typical Time Curves of the Type CWC Relay - Current Coils in Series - See Fig. 10 for appli cation limits. 

relay coil s and adjusting the di al po sition to o btain ­
ed the desired time of op eration. Alternatively the 
dial may be set by insp ection, if the timing coordina­
tion is not critical .  

I n d i ca t i n g  C o n ta c to r S w i tch ( I C S) 

No setting is required on the ICS unit except the 
sel ection of the 0 . 2  or 2.0 amp ere tap setting. Thi s 
sel ection is made by connecting the l ead located in 
front of the tap block to the desired setting by means 
of the connecting screw. When the relay energizes a 
125 or 250 volt d-e typ e WL relay switch, or equiva­
l ent, use the 0 . 2 ampere tap ;  for 48 volt d- e applica­
tions set relay in 2 tap and use Sit304C209GO 1 Typ e 
WL Relay or equivalent. 

INDICATING INSTANTANEOUS TRIP (liT) 

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 
o f  the pickup current desired. 

6 

The nameplate data will furnish the actual cur­
rent range that ·may be obtain ed from the ITT unit. 

SETT I NG CALCULAT I ONS 

The following information i s  required to set these 
relays: 

1. The maximum and minimum ground fault current 
for faults at the relay and at the remote bus. These 
values should be residual current which i s  three times 
the zero sequence current. 

2. The maximum and minimum polarizing current 
or voltage values for the faults abo ve. The values 
should be residual currents or voltage which are three 

times the zero s equence values. 

3. The current transformer ratio s of the main and 
polarizing current transformers for the typ e ewe relay 
appli cations or the main current transformer ratio 
and the polarizing potential transformer ratio for the 

typ e CWP relay application. 

-
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For the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

I 
R = M-}L­

U 

where IL = the lower pole current. 

Iu = the upper pole current. 

M = value from the table below for 

various taP combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product TaP 

. 25 1 . 25 

. 36 1 . 36 

. 64 1 . 64  
1.0 1 1 .0  
1 .0  4 . 25 

1.44 4 . 36 
2.56 4 . 64 

4 4 1.00 

M 

4.0 
2.78 
1 .56 
1 .0  

16.0 
1 1 . 1  

6. 25 
4.0 

K 

10 
12 
16 
20 
20 
24 
32 
40 

I 
R = N-iL­

U 

where IL = the lower pole current. 

Iu = the upper pole current. 

N = value from the table below for 

various tap combinations. 

TaP Upper Pole Lower Pole 
Product Product TaP Product Tap 

2 . 25 1 2.25 
4.0 1 4.0 
6.25 1 6. 25 
9.0 1 9 . 0  
9 . 0  4 2 . 25 

16.0 4 4.0 
25.0 4 6.25 
36.0 4 9 . 0  

The Typical time curves for the Type ewe 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. 10. Limits fo r Appli cation of the CWC Time Curves. 

N 

4.0 
2.25 
1.44 
1 .0  

16.0 
9.0 
5 . 76 
4.0 

K 

30 
40 
50 
60 
60 
80 

100 
120 
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T i ll E  D I AL 
SETTING 

I I 
8 10 
- I  1 
6 
5 
4 
3 

IJz 

I 4 s 6 a 10 20 30 40 so so eo 100 150 
MULTIPLES OF TAP PRODUCT 

NOTE : CURVES ARE VALID IF THE MULTIPLE OF THE TAP 
PRODUCT ( VOLTS - AMPERES) DOES NOT EXCEED THE 
VOLTAGE ON THE RELAY POLARI Z I N G  CO ILS .  

( MADE FROII CURVE 538020 l 

Curve 629A273 

The se  Curv e s  are valid if the multiple of tap Product (volt-ampere s) do e s  no t e xceed the 
voltage on the re lay polarizing coils .  

Fig. 1 1 . Typ i cal Time Curves o f  the Type CWP Relay a t  Maximum Torque Angle - Curves Apply i f  the Multiple of  
Top P roduct in Volt- Amperes Does Not Exceed the Polari zing Voltage in Volts. 
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TYP E ewe AND eWP R E LAYS ________________________ •�·L_. _4_1 ·_24_2._4_D 

STATI ON A STA TI ON B STATION C 

� 
1 - 3 4 S O  

2 - 1 .3 2 0  

I - 2 9/ 0  
2 - / 0.,. 0 

-
2 - / .3.2 0  

,2 - 8.3, 1 0 0 
.7 - 36, s-O 0 

.3 - 6 :;! 0 

Fig. 12. Typ i cal System for Setting Type ewe and ewP Relays. 

Each relay should be set to operate as rapidly 
as possibl e  for ground faults on the transmission 
lines near the breaker. The product availabl e for the 
relay in these cases should be large enough to re­
present a l arge multiple  o f  the tap product value so 
the op erating tim es can be in range o f  0.05 to 0. 20 
second as seen from the curves o f  Figs. 9 and 1 1. 

However, the relays cannot distinguish between 
a fault on the line n ear the remote breaker for which 
they should operate, and a similar fault on the bus or  
adjacent line for which they should not  op erate until 
the bus differential or adjacent line relays have had 
an opportunity to op erate and cl ear the fault. This re­
quires an increased tim e  setting of the relay for faults 
n ear the remote terminal. The product availabl e for 
the relay in these cases will be small er than that for 

the clo se faults and should represent a small er mul­
tipl e  of the tap product previously chosen so the op­
erating time can be from .4 to . 75 second longer than 

the remote line or bus relay op erating tim e. Thi s . 4 

to . 75 second interval i s  kno wn as the coordinating 
time interval. It includes the circuit breaker operat­
ing tim e  plus a factor allowing for difference between 
actual fault currents and calculated values,  dif­

ferences in individual relay p erformance, etc. For 8 
* cycle break ers the value of . 4  second is commonly 

used, whil e for 30 cycl e break ers, . 75 second is  used. 

As an example, a type ewe relay i s  to be con­
nected at Station A and set to protect the line running 
to  Station B .  It  must sel ect or coordinate with the 
type CWP relay connected at Station B and set to 
protect the line running to Station C. The fault cur­
rent and voltage for singl e line-to-ground faults under 
minimum conditions  for this system are shown in 
Fig. 12. 

In setting the typ e CWC and CWP relays,  it is  
convenient to s et up Table as  shown. 
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TYP E CWC AND CWP RELAYS ________________________________________________ ___ 

-+...--·r-•r_l""_'"_' ________ i-__, e=: 

I 2 3 

I 
I 
I 

lfl CS ::,':: !tOM 

��� 1 _ _ _ _ _  !. J  ••a 
c 

IIIEC. 

DEVICE. lliUNIU CMA&T 
3tlll • OIRECTIOIAL WtOiillliO RELAY, TYPE c.-c 
� - LOWEI POU WlliDIMG Of TYPE CWC 

� - UPPEI POLE WIMDIIIIQS Of TYP£ CIC 
5I* - lliOICATIMG IMSTAIHAIEOU$ TRIP UIIT 
52 - POWEI CIRWI T lllEAlU 

ICS - I INDICATING COIHACTOII S.I TCB 
a • IREAlU AUIILIAiY COITACT 

TC - IREAIER TRIP COIL 

182A084 

Fig. 13. External Schematic of the Type ewe Relay for 
G round P rotection. 

1 

STATIOI BUS 

4-4>-1-*---<r--o--Jr--�i 

1 t 5 WH£111 SUPPLIED 

DC TRIP IUS DEVICE NUMBER CHART 

3u TYPE CIIIP 

�--- - - - -- .  � - LOWER POL£ WIMOIIhi Of TYPE CWP 

ICS : � - UPPER POLE WilDING Of TYPE CWP 

32l ICS -x-�' 5011 501 - IIIOICATI Illii I IIISTAMTAHEOU$ 
TRIP UIIT 

..llU S2 - POWER C I RCUIT ME.lr:EII - - - - - J'T ICS - IODICATIOG COOTACTOO SWITCH 

.,. 
TC - BRUUI TRIP COIL 

RU. L
5ta a - 81EAlEI AUI I L I AIY COITACT 

184Al37 

Fig. 14. External Schematic of the Type eWP Relay for 
Ground P rotection. 

T A B L E 

2 3 4 6 7 8 9 1 0  I I  1 2  1 3  1 4  I S  

Line Line Polarizing Polarizing L in e  Polarizing Multipl e s  
Relay Fault Primary C . T .  Primary Amp s "  C . T .  or P . T. S e c ondary Secondary * Product I 

Amp s .  (Iu) lu x IL ¢ Tap of Tap R Time Time In 
L o c ation N o "  Amp s .  Ratio o r  Volts Ratio Amp s " ( Ir) Product Dial S e c onds 

D 

D 

F 2 

F 3 

3 4 5 0  

1 3 20 

1 32 0  

6 2 0  

3 0 0 / 5  2 9 1 0  300/ 5 

1 0 4 0  

1 0 0/5 83,  I O O V  1 000/ l 

3 6 ,  s o o v  

The relay location i s  sho wn in Column 1 and the 
fault iocation in Column 2. The primary line resi dual 
current availabl e for the relay i s  recorded in Column 
3. The ratio of these current transfonners i s  sp ec­
ifi ed in Column 4. 

The primary fault current or voltage availabl e for 
the polarizing winding is sho wn in Column 5, and the 
associated current or potential transfonner ratio in 
Column 6. All of these fault values are residual 
values or three times the zero sequence current of 
voltage. The relay current for the lower pol e  wind­
ings i s  the value of Column 3 divided by the ratio of 

10 

5 7 . 5  

2 2 . 0  

6 6 . 0  

3 1 . 0 

4 8 . 5  

1 7 . 3  

8 3 . 1 V  

3 6 . 5 V  

2 7 8 0  1 . 1 9 3 6  

38 1 1 .  2 7 

5 4 8 5  

1 1 30 

300 

- --

7 7  4 .  7 6  

1 0 . 6  5 . 1  

1 8 . 3  

3 . 8  

. I t  

. 5 2  

' 1 3  

. 5 3  

Column 4. The value i s  recorded in Column 7. The 
upp er pol e relay current is the value of Column 5 
divi ded by the ratio of Column 6, and is recorded in 
Column 8. The relay op erating product is the values 
of Column 7 and 8 multiplied to gether and recorded 
in Column 9. For the typ e CWC relays, the ratio of 
IL i s  written in Column 10. All of this data is fixed 
Iu 
by the system constants and characteri stics, and i s  
preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the tim e  l ever in Column 14 is a matter of trial and 
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WYE W I ND I H GS 
TO BE PROTECTED D . C. TR I P  BUS 

I 
z 

T�--------+-����--_r- 3 
GROUND I N G  
RES I STOR 
I F  USED 

87M 87N u T 

DEV I CE HUMBER CHART 

87N - GROUND D I FFEREN T I AL RELAY , TYPE CWC 87N -c- - LOWER POLE W I N D I NG 

87N -a- - UPPER POLE W I �D I NG 

ICS - IND I CAT I NG COMTACTOR SWI TCH 

86 - AUX I L I ARY TR I PP I NG ·RELAY, TYPE Wl 
52 - POWER C I RCU I T  BREAKE R 

a - BREAKER AUX I L I ARY CONTACT 
TC - BREAKER T R I P  CO I L  

Fig. 15. External Schemati c o f  the Type C W  Relay for Ground Differential Protection o f  Wye o r  Zig-zag Winding of a 
Transformer or Rotating Machine. 

error. The breakers on this system have 8 cycl e 
op erating tim e  so that the coordinating time interval 
should be about . 4  second. The tap should be chosen 
so that the relay times for the close-in fault and 
remote fault product values will differ by about the 
coordinating time interval or .4 second in this case. 
Practically thi s can be accomplished by several tap s 
with equal results. Tap 36 was selected in thi s 
exampl e. The product value divided by the tap i s  
recorded in Column 1 2. This value i s  the absci ssa 
of the time product relay curves. From these curves 
the l ever Column 14 and relay op erating time Column 
15 were chosen so that the relay would op erate at 
about . 12 s econd for clo se-in faults and about . 5 2  
second for the remote faults. These times for the 
typ e ewe relay were obtained using time dial setting 
%. With the sel ection of a satisfactory tap value, the 
curves of Fig. 10 will quickly sho w if the combination 
of • tap and curre�t values provide relay op erating 
times as indicated by the curve. The 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 
10 . 

The sam e process i s  allo wed in s etting the typ e 
CWP relay at Station B on breaker F. Here tap 300 
was selected with dial to provide relay op eratin g  
tim es of 0.  1 3  and 0.  53 seconds respectively for close­
in and remote faults. The op erating limits using thi s 
tap are fulfill ed since neither multiples of tap prod­
uct value ( Column 1 2) i s  greater than the polarizing 
voltage ( Column 8). 

After indi vidual rel ay settings are made, it is 
necessary to check to see i f  the relays select prop­
erly with associated relays. In the example the coor­
dinating time interval w a s  0 .4 second. Therefore, for 
fault 2, the rel ay at D should not op erate before the 
rel ay at F plus th e coordinating time interval. In 
other words, the op erating time of D should not be 

* l ess than 0 . 1 3  second plus 0. 4 = 0 . 5 3  second 

Simil arly,  the ti m e  of the relay at break e r  H 
should n o t  be greater than 0 . 1 3  s e c o nd in order to 

s e l ect with r e l ay F fo r fault 3 .  If t h e  time of relay H 
is greater ,  then the time o f  relay at F must be in­

creased to provide proper s e l ecti o n .  This c h ange m ay 
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TYP E CWC AND CWP REL AYS __________________________________________________ ___ 

120 VOLT TEST SOURCE ROTATION 1 , 2 , 3  

SWITCH 

NOfE: •AXI- TORqUE ANGLE IN THE TR I PP I OQ D I RECTION OCCURS WHEN THE 
CURRENT LEADS THE VOlTAGE BY 30 ° W I TH COUECTIOHS AS SHOWN. 

184Al38 

Fig. 16 .  Diagram of  Test Connections fo r the Type CWP 
Relay in FT- 2 1  Case. 

be accompli shed by a change in the time l ever setting 
only, although o ften a new tap and l ever setting may 
pro vide a more satisfactory setting. Chan ging the 
setting of relays at B probably will require a change 
in the s etting of the relay at Station A 

After the setting are m ade for all the relays under 
minimum generating conditions ,  then it is necessary 
to check the relay op erating tim e  and coordination 

under the maximum generating  conditions. Often 
additional changes in tap and dial settings are re­
quired, particularly if  the maximum and minimum fault 
values are quite different. 

INSTALL ATION 

The relays should be mounted on switchboard 
panel s  or their equival ent in a location free from dirt, 
moisture, excessive vibration, and heat. Mount the 
rel ay vertically b e  m eans o f  the four mounting hol es 
on the glange for semi-flush mountings or  by m eans 
of the rear mounting stud or studs for proj ection 
mounting. Either a mounting stud or the mounting 

screws m ay be utilized for grounding the relay. The 
el ectrical connections may b e  m ade directly to the 
t erminal s by m eans o f  screws for steel panel mount­
ing or to the terminal studs furnished with the relay 
for thick panel mounting. The terminal studs m ay be 
easily removed or  inserted by locking two nuts on  the 
stud and then turning the proper nut with a wrench. 

12  

For detailed FT case inform ation refer to I .L .  
4 1 - 076. 

ADJUSTMENTS AND MAINTENANCE 

The prop er adj u stments to insure correct opera­
tion o f  thi s relay have been made at the factory. Upon 
receipt of the relay no customer adj ustm ents,  o ther 
than those  covered under "SETTINGS" should be 
required. 

For relays which include an indicating instanta­
neous trip unit (liT) , the j unction o f  the induction and 
indicating instantaneou s  trip coil s i s  bro ught out  to 
switch jaw lt3.  With this arrangement the o vercurrent 
units can be tested sep arately. 

A ccepta n c e  C h eck 

The follo wing check is  recommended to insure 
that the relay is in prop er working order. 

1 .  Contact 

By turning the tim e  dial ,  move the moving 
contacts until they deflect the stationary contact to 
a po sition where the stationary contact is  resting 
against its back stop. The index m ark located on  the 
movem ent frame will coincide with the "0" mark on 
the tim e  dial when the stationary contact has moved 
through appro ximately one-half  o f  its normal defl ec­
tion. Therefore, with the stationary contact resting 
against the back stop , the index mark is o ffset to the 
right of the "0" m ark by app roximately . 0 20 " .  The 
placem ent o f  the variou s  time dial positions in line 
with the index mark will give operating  times as 
sho wn on the resp ective tim e-current curves. For 
doubl e trip relays, the follow on the stationary con­
tacts shoul d be approximately 1/ 32".  

2. Minimum Trip Current 

For the ewe relay, connect the upper and 

lower pole coils in series and pass a current e qual 

to v tap product x multiplier in polarity thru both 

coils. For the CWP relay connect the relay as per 
Fig. 16 and apply tap value product. The moving con­
tacts on both relays should close within 5% of the 
applied values .  

3 .  Time Curve 

CWC Relay - Connect the upper and lower 
poles in series and pass current in polarity thru both 
coils.  Set the time dial on the 6 position and taps on 
. 25 or 2. 25 product and 1 multiplier. Check several 
points on the time curve. Timing should be within 
± 7o/c of that of Figure 9 .  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



CWP Rel ay - Connect the relay p er .Figure 16. 
Set the time dial on the 6 po sition and the tap in the 
20 or 75 product. Ch'eck several points on the time 
curve by applying current l eading the voltage by 300 ': 
The timing shoul d be within ±7% o f  the valu es shown 
on Fig. 1 1. 

4. Indicating Instantaneous Trip Unit (liT) 

The core screw which i s  adjustabl e from the 
top of the trip unit determin es the pickup value. The 
trip unit has a nominal ratio of adjustment of 1 to 
4 and an accuracy within the limits o f  10%. 

The niaking of the contacts and target in­
dication should o ccur at approximately the same in­
stant. Po sition the stationary contact for a minimum 
of 1/32" wip e. The bri dging moving contact should 
touch both stationary contacts simultaneously. 

Apply sufficient current to op erate the liT. 
The op eration indicator target should drop freely. 

5. Indicating Contactor Switch (ICS) 

Clos e  the main relay contacts and p ass suf­
fi ci ent d- e current through the trip circuit to close the 
contacts of the ICS. Thi s value of current should not 
be greater than the p arti cular ICS tap s etting being 
used. The operation indi cator target should drop 
freely. The · contact gap should be appro ximately 
0 . 47" between the bridging moving contact and the 
adjustabl e stationary contacts. The bridging moving 
contact should touch both stationary contacts simul­
taneously. 

Routine Maintenance 

All relays should be insp ected and checked 
p eriodically to assure proper op eration. 

All contacts shoul d be p eriodically cleaned. 
A contact burni sher 81t 18 2A8 36H0 1 is recommended 
for thi s purpose. The use of abrasive material for 
cleaning contacts i s  not recommended, because of the 
dan ger of embedding small p articl es in the face of the 
soft silver and thus imp airing the contact. 

CAL I BRAT ION 

Use the following procedure for calibrating the 
relay if the relay has been taken ap art for repairs or 
the adjustments disturbed. This procedure should 
not be used until it is apparent that the relay is not 
in prop er working order. ( See "Accep tance Check") .  

1.  Contact 

By turning the time dial, move the moving 
contacts until they defl ect the stationary contact to a 

position where the stationary contact i s  resting 
against its backstop. The index mark located on the 
movement fram e will coincide with the "0 " mark on 
the time dial when the stationary contact has moved 
through appro ximately on e-half of its normal defl ec­
tion. Therefore, with the stationary contact resting 
against the back stop, the index mark is offset to the 
ri ght of the "0" mark by appro ximately .0  20 " .  The 
placement of the various time dial po sitions in line 
with the index mark will give op erating times as shown 
on the resp ective tim e-current curves. For double 
trip relays, the follow on the stationary contacts 
should be approximately 1/ 32". 

2. Minimum Trip Current 

Typ e CWC Rel ay - Connect the upper and 
lower pole coils in series and p ass current in pol arity 
on both coils. With one tap screw in the 1 multipli er 
po sition and the other screw in the . 25 product tap for 
the . 25 - 4 product ran ge or the 2. 25 product tap for 
the 2. 25 - 36 product range , apply current and adjust 
the spring tension so that the contacts just close at 
tap value product. 

Typ e CWP Relay - Connect the relay p er Fig. 

16. set in the lo west tap , apply 100 volts acro ss 
terminal s 6 and 7 ,  and apply minimum pickup current, 
l eading the voltage by 300 o ,  (0.  20 amp eres for the 
20- 150 ran ge, 0 . 7 5  amp eres for the 75-600 range. ) 
Then, adjust the spring tension so that the contacts 
just clo se. 

3.  Time Curve Calibration 

Type CWC relay - Set the time dial to posi­

tion 6 and the product tap to . 25 or 2. 25. Set the mul­

tiplier tap to 1 .  Connect the upper and lower pole 

coils in series and pass a current equal to 

4 x v' tap product in polarity thru the coils. Adjust 

the permanent magnet k eeper until the operating time 

is between . 95 and 1 . 0 1  seconds. Other points on the 

time curve of Figure 9 should be within ± 7% of the 

val ues shown. (The multipliers of tap product shown 

in Figure 9 equal the square of the current passed 

thru the coils divided by the tap product. ) 

Type CWP Relay - Connect the relay per the 
test circuit of Fig. 1 6. Set the 6 time dial and the 
lowest tap . Apply 100 volts to potential coil and 10 
times tap current. ( Current leading voltage by 300°). 
relay operate between 1 . 43 and 1 . 5 1  seconds.  Other 
points of the time curve should be within ± 7% of the 
value shown on Fig. 1 1 .  

4. Indicating Contactor Switch (ICS) 

Clo s e  the main relay contacts and p ass suf-
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TYP E CWC AN D CWP R EL AYS __________________________________________________ __ 

ficient d- e current through the trip circuit to close the 
contacts of the ICS. This value of current should not 

be greater than the p articUlar ICS tap setting being 
used. The op eration indicator target should drop 
freely. 

5. Indicating Instantaneous Trip Unit (liT) 

The core screw must be adjusted to the value 
of pickup current desired. 

The nameplate data will furnish the actual 
current range that may be obtained from the ITT unit. 

RENEWAL P ARTS 

Rep air work can be done most sati sfactorily at 
the factory. Ho wever, interchangeable parts can be 
furni shed to the customers who are equipp ed for doin g  
repair work .  When ordering p arts, always give the 
complete nameplate data. 

EN ERGY R EQUI REMENTS 
ewe 

The burden of the Typ e CWC relays at 5 amp eres, 
60 cycl e s  is as follo ws: 

Lower Pol e Windings 

Product 
Product Tap 

P .  F. 
Angl e 

Volt- Degrees 
Range Value Watts Vars Amp eres L ag 

. 25- 4 . 25 8 2. 7  29 . 3  88 .0  19 . 5  

. 36 57. 3 14. 1 59.0 13.8 

. 6 4  32. 1 4. 43 32. 4 7 .85  

2. 25- 36 1 . 00 20 . 6  1 .83 20. 7  5. 10 

2. 25 8 . 50 3. 26 9. 1 2 1. 0  

4.0 4.78 1 .03 4.89 1 2. 1 

6. 25 3.0 1 0 . 4 1  3.04 7.7 

9.0 2. 13 0. 2 1  2. 14 5 . 5  

Upp er Pol e Windings 

Product 
Product Tap 
Range Value Watts Vars 

. 25- 4 1 6.08 8 . 58 

4 1. 5 2  0 . 54 

2. 25-36 1 0 . 79 0 . 9 5  

4 0 . 20 0.06 

14 

P . F. 
Angl e  

Volt- D egrees 
Amperes L ag 

10 . 5  55 

1 . 6 1  20 

1. 24 50 
0. 2 1  17 

CWP 

The burden of the Typ e CWC relays at 5 amp eres, 

1 15 volts, 60 cycl e s  i s  as follows: 

Product 
Range 

75-600 

20- 150 

Upp er Pol e Windings 

P . F. 
Product Angl e  

Tap Volt- Degrees 
Value Watts Vars Amperes L ag 

75 0. 633 0 . 1 44 0. 660 12.6  
100 0 . 557 0.095 0 . 560 9 . 8  
150 0 . 49 4  0 . 0 43 0 . 49 5  5 .0  
200 0 . 460 0 .032  0 . 460 4.0 
300 0 . 370 0 .0 13 0 . 370 2.0 
400 0 . 340 0. 006 0 . 340 1 .0 
600 0 . 290 0. 290 0 . 5  

20 4. 70 2. 66 5. 4 29 . 5  
30 3. 23 1. 2 1  3.45 20. 5  
40 2. 9 3  0 . 87 3.05 16. 5 
50 2. 3 1  0 . 57 2. 38 14. 0 
75 1 . 50 0. 28 1. 5 2  10 . 7  

100 1. 15 0 . 1 1  1. 15 5. 5 
150 0 . 80 0 .0 14 0.80 1 .0  

Lower Pole Potential Windings 

(between relay terminals 6 and 7) 

P . F. 
Angl e  

Volt- Degrees 
Watts Vars Amp eres L ead 

All ranges - 5 . 5  2.78 6. 15 26.8 

ewe & cwP THERM.AL RATINGS 

Pole Continuous 1 Sec 
R elay R ange Winding Amperes Amp eres 

ewe . 25-4 All 4 1 10 

ewe 2. 25-36 Upper 10 280 

Lo wer 12.7 370 

CWP 20- 150 Upper 3. 2 88 

75- 600 Upper 6 . 4  185 

The potential coil circuit of the typ e CWP relay 

will stand 250 volts for 15 seconds. 
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Fig. 1 7. Outline & Dri lling Plan for the Type CWC and CWP Relays in the Type FT- 2 1  Case. 
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I . L. 41 -242.2 
INSTA L L A T I O N • OPE R A T I O N  • M A I N T E N A N CE 

lf��) I N S T R U C T I O N S  
� * � �----------------------------------------------------------. 

r- TYPE CWC AN D CWP DI RECTIONAL 
GROU N D  RELAYS 

C A UT IO N  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 syste ms. The 
type ewe relay is polarized by current from a suit­
ably grounded power transformer bank neutral . 
Therefore , its application does not re quire potential 
transformers . The type CWP relay is pote ntial 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 residual voltage will be 
small generally, and the type ewe relay is recom­
mended. At ungrounded stations, or at ground sta­
tions where the power transformer bank neutral is 
not available , the type CWP relay is applicable. 

CONSTRUCTION AND OPERATION 

The Type ewe and CWP relays consist of an 
induction disc type unit, an indicating contactor 
switch, and an optional indicating instantaneous 
trip unit. 

INDUCTION DISC UNIT 

The induction disc unit contains a thin four-inch 
diameter disc mounted on a vertical s haft. The 
shaft is s upported 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 contact is a small silver hemisphere 
fastened on the end of an arm. The other e nd of 
this arm is clamped to an insulated section of the 
disc shaft. The element is not geared. The elec­
trical connection is made from the moving contact 
thru the arm and spiral spring. One end of the 
spring is 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 c urrent (usually 
obtained from the line current transformer) and the 
lower pole with residual voltage. 

INDICATING CONTACTOR SWITCH UNIT (ICS) 

The d-e 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 
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TYPE CWC AND CWP RELAYS-------------------------

INOICATUIG 
COMTACTOR 
SWITCH 

FROIIT YIEV 

WITH RELATIVE INSTAIITAIIEOUS POLAR ITY AS SltOtlt, 
THE MAUl COITACTS ClOSE. 

RED HANDLE 
><-lr-tt� TEST SWITCH 

CltUEIIT TEST JACK 

TERNIMAL 

57-D- 7920 

Fig. l. Internal Schematic of Double Trip Type CWC Re­
lay In the Type FT-2 1 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 (liT) 

The instantaneous trip unit is a small a-c oper­
ated 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 the 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 
outside of the case by a push rod located at the 
bottom of the cover. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. The 
minimum and maximum pickup points are indicated 
on the scale, which is located to the rear of the 
core screw. 

2 

IMDICATIM& 
COIITACTOI 
SWITCH UPPER P'OLES 

LOWU NLE 

_J_--1---l-- CHASII S  OPWTED 
SMOITI II  .llCI 
RED MilL£ 

'w -. ..--....___TEST •1 TCI 

CUIIEIT lilT .IACI 

FROIIT Y I EV 

WITH RELATIVE IJISTAIITAIEOUS POLAR ITY AS SHOWI, 
THE MAIM COIITACTS CLOSE. 

TEal liM. 

57-D- 7921 

Fig. 2. Internal Schematic of the Type CWC Relay with 
Indicating Instantaneous Trip Unit In the Type 
FT-2 7 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 

Amperes . 5  . 6  . 8  
Product . 25 . 3 6  . 64 

1 . 0  
1 . 0  

1 . 2  1 . 6  
1 . 44 2. 56 

1 . 5  to 6 ampere ( 2 . 25 to 36 Product) Range 

Amperes 1 . 5  2 . 0  2.5 
Product 2 . 25 4 . 0  6. 25 

3.0 4.0 5 . 0  
9 . 0  1 6 . 0  25.0 

2.0 
4.0 

6.0 
36.0 

The first four values are marked on the lower 
pole top plate. The upper pole tap plate is marked 
xl and x2 (x l 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 ewe relay are shown in Fig. 5 .  These curves 
are taken at maximum torque which occurs with the 
currents in phase. For residual and Ground cUlTents 
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Willi liUliYE ltiiTAITAJIEOU P'QUilll 
AS SMOMI TNE MAUl COIITACTS CLOIE 

fROIIT YllW 

UPPER NLE 

IIIIUCTIOI UIIT 

CIIASII S  .... 
StiORT IIIG SWITCH 

&ED KUOLE 

TES"T SWiTCH 

C¥11Eil JUT "&ell: 
TEINJUL 

183A712 

Fig. 3. Internal Schematic ol the Type CWP Relay in the 
Type FT2 1 Case. For the Single Trip Relay 
the Circuits Associated with Terminal 2 are 
omitted. 

out of phase the relay operating time may be obtain­
ed by determining the operating time corresponding 
to the product P '  = P Cos B, where P is the actual 
relay product in amperes squared, and B is the 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 on the upper pole 

current coil. They represent the minimum pick-up 
product of current times voltage at maximum torque 
when the current lags the voltage by 60 •. The ranges 
and taps are : 

Product 
Range 

20 - 150 20 
75 - 600 75 

30 
100 

Tap Markings 

40 
150 

50 
200 

75 100 150 
300 400 600 

Typical 60 cycle time product curves for the 
type CWP relay are shown in Fig. 7. These curves 

are taken at maximum torque which occurs with the 
current lagging the voltage oo·. For currents not 
lagging by this angle, the relay tripping time may 
be obtained by determining the operating time cor­
responding to the product p' = P Cos ( 60

•
- B), where 

P is the actual relay V.A. product and B is the angle 
the current lags the voltage. The curves are ac-

IIIIICATIIIQ 
COIT"TOR 
SWITCH 

fROIIT YllW 

LM1 POLE 

UPPER POLE 

lltDic.ATIIIG 
I•ITAIIT.UEOUS TRIP' 
CHiStJS OPUUID 
s.oan•a •nett 

IED .aiiU 

tat •nu 

'*liT TUT .lACK 

WITK IEI.ATIVE lllllAilAIIfOf,IS P'OUltlY 
AS liM, TilE NAUI COITACts CLOSE 183A713 

Fig. 4. Internal Schematic ol 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-e 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-e, and will 
carry this current long enough to trip a breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of o.z 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-e resistance 
2.0 ampere tap 0. 15 ohms d-e resistance 

SETTING CALCULATIONS 

The following information is required to set 
these relays: 

1. The maximum and minimum ground fault cur-
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0 
(\1 

0 0 0 0 0 0  � V IO <O Q) O  0 0 
(\1 

0 0 0 0 � v 
MULTIPLES OF TAP P RODUCT 

Curve 264570 

Fig. 5. Typical Time Curves of the Type CWC Relay · Current Colis In Series · See Figure 6 for application limits. 

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

2. The maximum and minimum polarizing cur­
rent or voltage values for the faults above. The 
values should be residual currents 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 ewe 
relay applications or the main current transfmmer 

ratio and the polarizing potential transformer ratio 
for the type eWP 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 
the relay 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 
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For the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

I 
R = M I

L 
u 

where IL = the lower pole current. 

Iu = the upper pole current. 

M = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

. 25 1 . 25 

. 3 6  1 . 36 

. 64 1 . 64 
1 . 0  1 1 . 0  
1 . 0  4 . 25 
1 . 44 4 . 3 6  
2 . 56 4 . 64 

4 4 1 .00 

M 

4. 0  
2.78 
1 . 56 
1 .0 

1 6. 0  
1 1 . 1  

6. 25 
4.0 

K 

10 
1 2  
1 6  
20 
20 
24 
32 
40 

IL R = N-1-
U 

where IL = the lower pole current. 

Iu = the upper pole current. 

N = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

2 . 25 1 2 .25 
4.0 1 4.0 
6 . 25 1 6. 25 
9 .0  1 9 . 0  
9 . 0  4 2 . 25 

16.0 4 4.0 
25.0 4 6.25 
36.0 4 9 .0 

The Typical time curves for the Type ewe 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 lor Application ol the CWC Time Curves. 

N 

4.0 
2 . 25 
1 . 44 
1 .0 

16.0 
9 . 0  
5 . 76 
4 . 0  

K 

30 
40 
50 
60 
60 
80 

100 
120 
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Curve 264571 

The se Curves are valid if the multiple of tap Product (volt-amperes)  do e s  no t erxceed the 
voltage on the re lay polarizing coils .  

Fig. 7. Typical Time Curves o l  the Type CWP Relay at Maximum Torque A ngle - Curves Apply I f  the Multiple of Tap 
Product In Volt-Amperes Does Not Exceed the Polarizing Voltage In Volts. 
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STATION A STA TI ON B STATION C 

-
I - 3 4 5 0  

2 - 1 3 2 0 

"=' t / - ,2 9/ 0 2 - / 0 -4- 0  

----
2 - / 3/i! O  

t2 - 83, 1 0 0 
J - 36, �0 0  

3 - 6 � 0 

Fig. 8. Typical System for SeHing Type ewe ancl eWP Relays. 

TABLE I 
2 3 4 5 6 7 8 9 10 1 1  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 .!L._ Tap of Tap R Lever Time In 
Location No. Amps. Ratio or Volts Ratio Amps. (IL ) Amps. (Iu) Iu X IL ru Product Seconds -- --- --

D 3450 300/5 29 10 300/5 

D 2 1320 1040 

F 2 1320 100/5 83, 100V 1000/ 1 

F 3 620 36,500V 

rela.v operating time. This . 4  to . 75 second inter­
val is known as the coordinating time interval. It 
includes the circuit breaker operating time plus a 
factor allowing for difference between actual fault 
currents and calculated values ,  differences in indi­
vidual relay performance, etc. For 8 cycle breakers 
the value of . 4  second is commonly used , while for 
30 cycle breakers . 75 second is used. 

As an example , a type ewe relay is to be con­
nected at station A and set to protect the line run­
ning to Station B. 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 Fig. 8. 

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

57.5 

22.0 

66.0 

3 1 . 0  

- - --- - --
48.5 2780 1. 19 36 77 4. 76 2-1/4 . 1 4  

17. 3 3 8 1  1 . 27 10 . 6  5. 1 .56 

83. 1V. 5485 300 18.3 3/4 . 16 

36. 5V. 1 130 3 . 8  . 5 3  

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 of IL is written in Column 10. All of this data 

x; 
is fixed by the system constants and characteristics,  
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I 2 3 

PO:�r;DC TRIP BUS 

10 
- - - - - - -

ICS 
I r32M ICS "Jl 50H 

32M 32H>t: - T r ,  

MEG. 

1 _ _ _ _  J 
t 

L_"a 

DEY ICE NUMBER CHART 32M - OIRECTIOHAL GROWND RELAY, TYPE Cit 31M L - LOWER POLE WINDING Of TYPE CWC 

3?H U - UPPER POLE WIND INGS OF TYPE CII'C 

51»t - INDICATING I NSTAIHANEOUS TRIP UNIT 
52 - POWER C I RCU I T  BREAKER 

ICS - INDICATING COIHACTOR SWITCH 
• - BREAKER AUXILIARY CONTACT 

TC - BREAKER TRIP COIL 

182A804 

Fig. 9. External Schematic ol the Type ewe Relay lor 
Grouncl Protection. 

and is preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the time lever in Column 14 is a matter of trial 
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 or . 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 recorded in Column 12. This value is 
the abscissa of the time product relay curves. From 
these curves the lever Column 14 and relay operating 
time Column 15 were chosen so that the relay would 
operate at about . 15 second for close-in faults and 
about . 56 second for the remote faults. These times 
for the type ewe relay were obtained using time 
lever s etting no. 2- 1/4. 

With the selection of a satisfactory tap value , 
the curves of Fig. 6 will quickly show if the com­
bination of tap and current values provide relay 
operating times as indicated by the curve. The 

8 

STAT IOM SuS 

: 
' 
' 32M ICS -1-SON �¥-� _ _ _ _  j� 

L
s!a 

' 

KE;. 

DEVICE NUMBER CHART 

l2H - D I RECT IOHAL &ROUND RELAY, 
TYPE CWP 

32H T - LOWER POLE WIN0Uh1 OF TYPE CWP 

32H U - UPPER POLE WINDING OF TYPE CWP 

50M - INDICATINI3 I NSTANTANEOUS 
TRIP U N I T  

5 2  - POWER C I R C U I T  8R EAKER 
ICS - IND ICATING CONTACTOR SWI TCH 

a - BREAKER AUX I L I ARY CONTACT 
TC - BREAKER TRIP COI L 

184Al3'7 

Fig. JO. External Schematic ol the Type CWP Relay lor 
Grouncl Protection. 

value of Column 10 multiplied by N = 4. 0 for tap 3 6  
gives the R values of Column 1 3 .  These are within 
the curve of Figure 6 .  

The same process i s  allowed i n  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 1 2) 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 
sho uld 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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WYE W I N D I N GS 
TO BE PROTECTED D . C. TR I P  BUS 

, , z 
�----------------+������� 3 

GROUND l N G  
RES I STOR 
I F  USED 

DEV I CE NUMBER CHART 

87H - GROUND D I FFERENT I AL RELAY, TYPE CWC 87N -c- - LOWER POLE W I N D I NG 

87N -a- - UPPER POLE W I N D I NG 

ICS - I ND I CA T I N G  CONTACTOR SW I TCH 

86 - AUX I L I ARY TR I PP I NG R E LAY, TYPE WL 

52 - POWER C I RCU I T  BREAKER 
a - BREAKER AUX I L I ARY CONTACT 
TC - BREAKER TR I P  CO I L  

184Al56 

Fig. J J . External Schematic of the Type CW Relay for Ground Differential Protection of Wye or Zig-zag Winding of a Trans­
former or Rotating Machine. 

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

After the settings are made for all the relays 
under minimum generating conditions, then it is nec­
essary to check the relay operating time 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 THE RELAY 

CWC INDUCTION UNIT 

Select the desired upper and lower pole taps. 
Set the lever position by applying a preselected cur­
rent to the relay coils , and adjusting the lever posi­
tion to obtain the desired time of operation. Alter-

natively the lever may be set by inspection, if the 
timing coordination is not critical . 

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

I nd i cat ing Contactor Swi tch  ( I CS )  

No setting i s  required o n  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 balock to the desired setting by means 
of the connecting screw.  When the relay energizes a 
125-or 25Q-volt d-e type WL relay switch, or equiva­
lent, use the 0. 2-ampere tap; for 48-volt d-e applica­
tions set relay in 2 tap and use Slt304C209GO 1 Type 
WL Relay or equivalent. 
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TYP E CWC AND CWP RELAYS ________________________ _ 

120 VOLT TEST SOIIICE ROTATI IHI  1 , 2 , 3  

SIITCM 

IIOTE: MAXI- TOIQU£ .\IIGLE IM THE TRIPPIRQ DI RECTIIHI DttUIIS WHEM THE 
tiiRIEWT LEADS THE VOLTAGE BY 3000 WITH CIHIRECTIOHS AS SHOWN. 

184Al38 

Fig. 12: Diagram of Test Connections for the Type CWP 
Relay in FT-2 1 Case. 

INDICATING INSTANTANEOUS TRIP (liT) 

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
rert range that may be obtained from the liT unit 

I NSTALLATION 

The relays should b e  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-flus h 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 
with a wrench. 

For detailed FT case information refer to I.L. 
4 1-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct opera-

1 0  

tion of this relay have been made at the factory and 
should not be disturbed after receipt by the custom­
er. If the adjustrr:ents have been changed , the relay 
taken apart for repairs , or if it is desired to check 
the adjustrr1ents at regular f11 air>tanance periods ,  the 
in structions below shot1ld be followed. 

All contacts should be periodically cleaned. 
A contact burnisher Sltl82A83 6H0 1 is recommended 
for this purpose . The use of abrasive material for 

cleaning contacts is not recommended , because of 
the danger of e mbedding small particles in the face 
of the soft silver and thus impairing the contact. 

INDUCTION UNIT 

The upper h earing screw should be screwed 
down until there is only 3 to 5 thousandths inch 
clearance between it and the s haft and then sec nrely 
locked in position with the lock nut. This adjust­
ment can be made best by carefully screwing down 
the top bearing screw until the disc fails to turn 
freely and then backing up a fraction of a turn Great 
care must he taken in making this adjustment to 
prevent damage to the bearings .  

Adjust the contacts t o  just barely touch whe n  
the time lever i s  set o n  zero b y  shifting the posi­
tion of the contact stop on the time lever. This 
should be done with approximately the re quired con­
tact follow. Final adjustment of the contacts can 
be more easily made by the contact follow set screw 
after the contact stop is securely fixed. 

A maximum contact follow of approximately 5/64 

inch is obtained when the s et screw on the station­
ary contact is all the way out. Where rigid contacts 
for quick reopening are required ,  the s et 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 1 multiplier pos ition 
and the other screw in the . 3 6  product tap for 
the . 25-4 product range or the 4 product tap for 
the 2. 25-36 product range, apply current and 

adjust the spring tension so that the contacts 
just close with tap value of c urrent flowing. 
This is 0 . 6  ampere,  60 cycle s ,  on the . 25-4 prod­
uct range or 2. 0 amperes, 60 cycles ,  on the 

2. 25-36 product range. The spring tension may 
by changed by means of a screw driver inserted 
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TYP E ewe AND eWP R ELAYS�------------------------------------------�•�.L�·�4�1-2�4=��2-

in one of the notches of the plate to which the 
outside convolution of the spring is fastened. 

Various points on the typical time-product 
curves 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 c urve calibration is 
obtained by adjusting the position of the perma­
nent magnet. 

TYPE CWP RELAY 

Use the following procedure to check the zero 
torque line. Adjust the control spring far zero ten­
sion and connect per Fig. 1 2. 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 3 6". 

To calibrate the control spring , connect per Fig. 
1 1 ,  set in the lowest tap , apply 100 volts across 
terminals 6 and 7, and apply minimum pick up 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-

INDICATING INSTANTANEOUS TRIP (liT) 

The core screw which is adj ustable 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 liT. The 
indicator target should drop freely. 

RENEWAL PARTS 

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

E N E RGY R E QUIREMENTS 

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

Lower Pole Windings 

Product 
Product Tap Volt-

Range Value Watts Vars Amperes 

P. F. 
Angle 

Degrees 
Lag 

serting a screw driver in one of the spring adjuster . 25_4 . 25 82. 7 29. 3 88.0 19. 5 
plate notches. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simulta-
neously. 

To check points on the time curve , connect per 
Fig. 1 1 ,  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 1 15 volts. 

INDICATING CONTACTOR SWITCH (ICS) 

Close the main relay contacts and pass suffi­
cient d-e current through the trip circuit to close 
the contacts of the ICS. This value of current should 
not be greater than the particular ICS tap setting 

being used. The indicator target should drop freely. 

2. 25-36 

Product 
Range 

. 25-4 

2. 25-36 

� 
The 

. 3 6  57.3  14. 1 59. 0  

. 64 32. 1 4.43 32. 4 
1 . 00 20. 6  1 . 83 20. 7 
2. 25 8.50 3 . 26 9 . 1  
4 .0  4 .78 1 . 03 4.89 
6. 25 3 . 0 1  0 . 4 1  3.04 
9.0 2. 13 0. 2 1  2. 14 

Upper Pole Windings 

Product 
Tap Volt-

Value Watts Vars Amperes 

1 6. 08 8.58 10. 5 
4 1 .52 0 . 54 1 . 61 
1 0 . 79 0.95 1 . 24 
4 0. 20 0.06 0. 2 1  

burden of the type CWP relays 
peres, 1 15 volts, 60 cycles is as follows: 

13. 8 
7.85 
5. 10 

2 1 . 0  
12. 1 

7. 7 
5 . 5  

P.F.  
Angle 

Degrees 
Lag 

55 
20 
50 
17 

at 5 am-

11 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E ewe AND eWP RELAYS 

Product 
Range 

75-600 

20- 150 

Upper Pole Windings 

Product 
Tap 

Value 

75 
100 
150 
200 
300 
400 
600 

20 
30 
40 
50 
75 

100 
150 

Volt-
Watts Vars Amperes 

0. 633 0. 1 44 0. 660 
0. 557 0.095 0. 560 
0. 494 0. 043 0 . 495 
0.460 0.032 0. 460 
0. 370 0 .013  0. 370 
0.340 0 . 006 0. 340 
0 . 290 0. 290 

4 . 70 2 .66 5 . 4  
3 . 23 1. 21 3 .45 
2.93 0 . 87 3 .05 
2 . 3 1  0 . 57 2 . 38 
1 . 50 0 .28  1 . 52 
1 . 15 0 . 1 1  1 . 15 
0 .80 0 . 0 14 0 . 80 

.190-32. SCREW 

P.._.,.EL 

w 
v. <( SPACER FOR I' ( :��:::::s 
V, IG (FO"' "TI<ICI<. \ PAHEL. USE 

f6 18 STUD) 
90-S2'!oCI<.£W ('F"C ... T\1\C\<.. 

PA..NEL U'S.E 
.1'30-32 STUD) 

TERMINAL AND 
MOUNT I N �  Dt:l!>-11...'5 

P . F. 
Angle 

Degrees 
Lag 

1 2 . 6  
9 . 8  
5 . 0  
4. 0 
2.0 
1 .0  
0 . 5  

29. 5  
20 . 5  
1 6 . 5  
14. 0 
10 .7  

5 . 5  
1 . 0  

Lower Pole Pot ential Winding 
(between relay terminals 6 and 7) 

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 Ampere s Amperes 

ewe . 25-4 All 4 1 10 
ewe 2. 25-36 Upper 10 280 

Lower 12. 7 370 
CWP 20- 150 Upper 3 . 2  88 

75-600 Upper 6.4 1 85 

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

Pt>-NEL CUTOUT i DR.IL.L.I\IG­
F"OR 6EMI-FLU5!-> I.ATG:, 

FOR 

57-D-7901 

Fig. 73. Outline & Drilling P lan for the Type CWC ancl CWP Relays In the Type F T-2 1 Case. 

W E S T I N G H O U S E  
R E LAY D E PA RTM E N T  

E L E C T R I C  C O R P O R A T I O N  
N EWA R K, N .  J. 

Printed in U. S. A .  
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...- TYPE CWC AN D CWP DI RECTIONAL 
GROU N D  RELAYS 

C A U T I O N  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 ewe 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 residual voltage will be 
small generally, and the type ewe relay is recom­
mended. At ungrounded stations , or at ground sta­
tions where the power transformer bank neutral is 
not available, the type CWP relay is applicable. 

CONSTRUCTION AND OP ERATION 

The Type ewe and CWP relays consist of an 
induction disc type unit , an indicating contactor 
switch, and an optional indicating instantaneous 
trip unit. 

INDUCTION DISC UNIT 

The induction disc unit contains a thin four-inch 
diameter disc mounted on a vertical shaft. The 
shaft is 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 I N FORMATION 

The moving contact is a small silver hemisphere 
fastened on the end of an arm. The other end of 
this arm is clamped to an insulated section of the 
disc shaft. The element is not geared. The elec­
trical connection is made from the moving contact 
thru the arm and spiral spring. One end of the 
spring is 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-e 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 
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INDICATING 
CotiTACTOR 
SWITCH 

FRCHIT VI[V 
.ITH RELATIVE I MSTAMTAIIEOUS POLAR ITY AS SHOWII, 
THE MAIN COKTACTS ClOSE. 

.-+-----+----+-- CKASS I S  OPERATED 
SHOITING SWITCH 

TEST SWI TCH 
CUilRENT TEST JACK 

TERMINAL 

57-D- 7920 

Fig. 1. Internal Schematic of Double Trip Type CWC Re­
lay In the Type FT-2 1 Case. For the Single 
Trip Relay the Circuits A ssociated 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 (liT) 

The instantaneous trip unit is a small a-c oper­
ated 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 the 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 
outside of the case by a push rod located at the 
bottom of the cover. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. The 
minimum and maximum pickup points are indicated 
on the scale, which is located to the rear of the 
core screw. 

2 

lltDICATIMG 
COMTACTOR 
S•ITCH 

FRCHIT VI[V 
•ITH RELATIVE IMSTAKT.UEOUS POLARITY AS SHOWN, 
THE MAIM COIITACTS CLOSE. 

U,ER POlES 

LOWER POlE 

IIUlUCTiotl UIIT 

..-L-1----l-- CHASIIS orEtATED 
SMCUITIIG IWITCit 
RED .. OLE 

.,_ _ _  ,__,_,___TEST .ITCII 
CURRENT ltST oiACI 

TE .. IIW. 

57-D- 7921 

Fig. 2. Internal Schematic of the Type CWC Relay with 
Indicating Instantaneous Trip Unit in the Type 
F T-2 7 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 e qual or un­
e qual currents. 

Type CWC Relay Ranges and taps are : 

. 5  to 2 ampere ( . 25 to 4 Product) Range 

Amperes . 5  . 6  . 8  
Product . 25 . 3 6  . 64 

1 .0 
1 .0  

1 .2  1 . 6  
1 .44 2. 56 

1 .5 to 6 ampere (2 .25 to 3 6  Product) Range 

Amperes 1 .5  2 .0  2.5 
Product 2 . 25 4.0 6.25 

3.0 4 .0  5 .0  

9 .0  16.0 25.0  

2.0 
4 .0  

6.0 

36.0 

The first four values are marked on the lower 
pole top plate. The upp er pole tap plate is marked 
xl and x2 (xl 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 ewe relay are shown in Fig. 5. These curves 
are taken at maximum torque which occurs with the 
currents in phase. For residual and Ground cUITents 
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IMOICATi tiG----� 
COIITACTOR 
SWITCH 

IIIlTH RlLATIYE INSTAMTAIIEOUS POLAR I T'I'  
AS SIIOWit THE MAIN CONTACTS CLOSE 

fROIIT YllW 

IIIDUtTIOII UMIT 

CV.US I S  HIM liD 
SliORT\Ihl SWITCH 

TEST SWHCII 

183A712 

Fig. 3. Internal Schematic of the Type CWP Relay in the 
Type FT2l Case. For the Single Trip Relay 
the Circuits A ssociated with Terminal 2 are 
omitted. 

out of phase the relay operating time may be obtain­
ed by determining the operating time corresponding 
to the product P '  = P Cos e, where P is the actual 
relay product in amperes squared,  and e is the 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 on the upper pole 
current coil. They represent the minimum pick-up 
product of current times voltage at maximum torque 
when the current lags the voltage by 60

•. The ranges 
and taps are : 

Product 
Range 

20 - 150 20 
75 - 600 75 

30 
100 

Tap Markings 

40 
150 

50 
200 

75 100 150 
300 400 600 

Typical 60 cycle time product curves for the 
type CWP relay are shown in Fig. 7. These curves 
are taken at maximum torque which occurs with the 
current lagging the voltage 60

°. For currents not 
lagging by this angle , the relay tripping time may 
be obtained by determining the operating time cor­
responding to the product p ' = P Cos ( 60• - 61), where 
P is the actual relay V.A. product and e is the angle 
the current lags the voltage . The curves are ac-

INOICATIIIG 
COIHACTOR 
SWITCH 

CWP l i T  

WITH RELiT I 'IE tiST.UT.UfOUS P'OU.RtTY 
t.S SHOWI, THE MAtN COIITAClS CLOSE 

- L.OWEI POLE 

UPPER POLE 

IROUCTION UHIT 

l lfOICATiiiG 
IIITAITANEOUS TRIP 

CH!SSI S OPUUlD 
SNOITIIIG SWITCH 

-- lED IWIOLE 
l!ST SW I TCM 

CUilEU TUT ..lACK 

lUNIIAL 

183A713 

Fig. 4. Internal Schematic of the Type CWP Relay with 
Indicating Instantaneous Trip Unit in the Type 
F T2 l  Case. 

c urate 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-e 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-e, and will 
carry this curre nt 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 c hange taps requires connecting the lead located 
in front of the tap block to the desired setting by 
means of a screw connection. 

TB.IP CIRCUIT CONSTANT 

Indicating Contactor Switch (ICS) 

0 . 2  ampere tap 6.5 ohms d-e resistance 
2 . 0  ampere tap 0 . 15 ohms d-e re sistance 

SETTING CALCULATIONS 

The following information is required to set 
these relays: 

1. The maximum and minimum ground fault cur-
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TYPE ewe AND eWP RE LAYS _______________________ _ 

MULTIPLES OF TAP PRODUCT 
Curve 264570 

Fig. 5. Typical Time Curves of the Type CWC 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 residual curre nt which is 
three times the zero se quence current. 

2. The maximum and minimum polarizing cur­
rent or voltage values for the faults above. The 
values should be residual curre nts or voltage which 
are three times the zero sequence values. 

3. The c urrent transformer ratios of the main 
and polarizing current transformers for the type ewe 
relay applications or the main cummt transfmmer 
ratio and the polarizing potential transformer ratio 
for the type eWP 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 
the relay in these cases should be large enough to 

4 

repre sent 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 s etting 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
viollsly chosen so the operating time can be from 
.4 to . 75 second longer than the remote line or bus 
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For the 0. 25 to 4 Product Range For the 2 . 25 to 36 Product Range 

IL R = M -1 u 

where IL = the lower pole current. 

Iu = the upper pole current. 

M = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

. 25 1 . 25 

. 3 6  1 . 3 6  

. 64 1 . 64 
1 .0 1 1 . 0  
1 . 0  4 . 25 
1 . 44 4 . 3 6  
2.56 4 . 64 

4 4 1 .00 

M 

4 . 0  
2.78 
1. 56 
1 .0 

16.0 
1 1 . 1  

6. 25 
4.0 

K 

10 
1 2  
16 
20 
20 
24 
32 
40 

IL R = N -1-U 

where IL = the lower pole current. 

Iu = the upper pole current. 

N = value from the table below for 

various tap combinations. 

Tap Upper Pole Lower Pole 
Product Product Tap Product Tap 

2 . 25 1 2.25 
4.0 1 4.0 
6 . 25 1 6 . 25 
9 .0  1 9 . 0  
9 . 0  4 2 . 25 

16.0 4 4.0 
25.0 4 6.25 
36.0 4 9 .0 

The Typical time curves for the Type ewe Relay apply if the values of R falls 
within the s haded 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. 

N 

4.0 
2.25 
1 . 44 
1 .0 

16 .0  
9 .0  
5 . 76 
4.0 

K 

30 
40 
50 
60 
60 
80 

100 
120 
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The se Curve s  are valid if the multiple of tap Product (volt-amp e res)  do e s  no t e �ceed the 
voltage on the re lay polarizing coils .  

Fig. 7. Typical Time Curves o f  the Type CWP Relay at Maximum Torque A ngle - Curves Apply I f  the Multiple of Tap 
Product In Volt-Amperes Does Not Exceed the Polarizing Voltage In Volts. 
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STATION A STA TI O N  B STA TION C 

-
I - 3 4 S O  
2 - 1 3 2 0  

-=- t 1 - 2 91 0  
Z - / 0 4- 0  

-
2 - 1 32 0  

2 - 83, •• o o 
.7 - 3G, s-o o  

3 - G � O 

Fig. 8. Typ ical System for Setting Type ewe and eWP Relays. 

TABLE I 
2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 

Line Line Polarizing Polarizing Line Polarizing Multiples 
Relay Fault Primary C.T. Primary Amp s. C.T. or P . T. Secondary Secondary Product � Tap of Tap R Lever Time In 

Location No. Amps. Ratio or Volts Ratio Amps. (IL) Amps. Ou) Iu x IL Iu Product Seconds 
-- -�� --

D 3450 300/5 29 10 300/5 
D 2 1320 1040 

F 2 1320 100/5 83, 100V 1000/ 1 
F 3 620 36, 500V 

rela.v operating time. This . 4 to . 75 second inter­
val is known as the coordinating time interval. It 
includes the circuit breaker operating time plus a 
factor allowing for difference between actual fault 
currents and calculated values ,  differences in indi­
vidual relay performance , etc. For 8 cycle breakers 
the value of . 4  second is commonly used , while for 
30 cycle breakers . 75 second is used. 

As an example ,  a type ewe relay is to be con­
nected at station A and set to protect the line run­
ning to Station B. It must select or coordinate with 
the type CWP relay connected at Station B and set 
to prnt.ect the line running to Station C. The fault 
currents and voltage for single line-to-ground faults 
under minimum conditions for this system are s ho wn 
in F'ig. 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 

5 7. 5  
22.0 

66.0 
3 1 . 0  

48.5 
1 7 . 3  

83 . 1V. 
3 6 . 5V. 

--- - - ��-

2780 1. 19 36 77 
3 8 1  1 . 27 10.6 

5485 300 18.3 
1 130 3 . 8  

� --

4. 76 2-1/4 . 1 4  
5. 1 . 5 6  

3/4 . 16 
.53 

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 resid ual 
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 Col umn 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 of IL is written in Column 10. All of this data 

� 
is fixed by the system constants and characteristics, 
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TYPE ewe AND eWP R ELAYS-------------------------

l82A804 

F ig. 9. External Schematic of the Type ewe Relay for 
Ground Protection. 

and is preliminary to making the actual relay setting. 

The choice of a tap recorded in Column 1 1  and 
of the time lever in Column 14 is a matter of trial 
and error. The breakers on this system have 8 cycle 
operating time so that the coordinating time interval 
should be about . 4 s econd. 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 or .4 second in this 
case. Practically this can be accomplished by 
several taps with e qual results. Tap 36 was se­
lected in this example .  The product value divided 
by the tap is recorded in Column 12. This value is 
the abscissa of the time product relay curves. From 
these c urves the lever Column 14 and relay operating 
time Column 15 were chosen so that the relay would 
operate at about . 15 second for close-in faults and 
about . 5 6  second for the remote faults. These times 
for the type ewe relay were obtained using time 
lever s etting no. 2- 1/4. 

With the selection of a satisfactory tap value , 
the curves of Fig. 6 will quickly show if the com­
bination of tap and current values provide relay 
operating times as indicated by the curve. The 

8 

0 
,, 

� 

1 

STATION suS 

PHASE 
RELAYS 

� SON �� 

'"
' 

' ·.. ., , •. 

)' 
"'" '"'" ' " 

... . .. .... ... ., J2H - D I RECTIONAL GROUND RELAY, 

3211 TYPE C�P 

10 32N - - - - - - - - - T • LOWER POLE W J NO I N� O F  TYPE CWP I 
res 

' 
32N : U • UPPER POLE W I ND I NG OF TYPE CWP 

3211 ICS :.-�5011 SON - J N O I CA T I N J  I NSTANTANEOUS en)! a 

1 
TR I P  U N I T  

- - - - -�� 52 - POWER C I R C U I T  Bll: EAKER 

lCS - I N D ICATING CONTACTOR SWI TCH 

a - BREAkER AUX I L I ARY COIHACT 

TC - BREAKER TR I P  C O I L  

NEQ.l-
l84Al3'7 

Fig. 70. External Schematic of the Type eWP Relay lor 
Ground Protect/on. 

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 6. 

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. 1 6  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. 1 6  second plus 0 . 40 = 

0. 5 6  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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GROUII D I H G  
R E S I STOR 
I F  USED 

WYE W I ND I NGS 
TO BE PROTECTED D . C . TR I P  BUS 

2 

DE� I CE NUMBER CHART 

87H - GROUND D I FFERENT I AL RELAY,  TYPE CWC 87H -c- - LOWER POLE W I ND I NG 

87N -a- - UPPER POLE W I ND I NG 

ICS - I HD I �AT I H G  COMTACTOR SW I TCH 

86 - AUX I L I ARY TR I PP I NG R E LAY,  TYPE WL 

52 - POWER C I RCU I T  BREAKER 
a - BREAKER AUX I L I ARY CONTACT 
TC - BREAKER T R I P  CO I L  

184Al56 

Fig. 1 1 . External Schematic of the Type CW Relay for Ground Differential Protection of Wye or Zig-zag Winding of a Trans• 
former or Rotating Machine. 

H is greater , then the time of relay at F 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 lever 
setting may provide a more satisfactory setting. 
Changing the setting of relays at B probably will 
require a change in the setting of the relay at Sta­
tion A. 

After the settings are made for all the relays 
under minimum generating conditions, then it is nec­
essary to check the relay operating time 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 THE RELAY 

CWC INDUCTION UNIT 

Select the desired upper and lower pole taps. 
Set the lever position by applying a preselected cur­
rent to the relay coils , and adjusting the lever posi­
tion to obtain the desired time of operation. Alter-

natively the lever may be set by inspection, if the 
timing coordination is not critical . 

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

I n d i cat ing Contactor Switch  ( I CS) 

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 balock to the desired setting by means 
of th13 connecting screw. When the relay energizes a 
125-or 250-volt d-e type WL relay switch, or equiva­

lent, use the 0. 2-ampere tap; for 48-volt d-e applica­
tions set relay in 2 tap and use S#304C209G01 Type 
WL Relay or equivalent. 
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120 VOlT TEST SOURCE ROTATION 1 , 2, 3  

SWITCH 

MOTE: MAXIMUM TORQUE ANGlE IN THE T R I PP I NG D I RECTION OCCURS WHEN THE 
CURRENT lEADS THE VOlTAGE BY 300° WITH CONNEC TIONS AS SHOWN. 

184Al38 

Fig. 12:  Diagram of Test Connections lor the Type CWP 
Relay in FT-2 1 Case. 

INDICATING INSTANTANEOUS TRIP (liT) 

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
rert range that may be obtained from the liT unit 

INSTALLATION 

The relays s hould 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 t he stud and then turning the proper nut 
with a wrench. 

For detailed lt,T case information refer to I .L.  
4 1-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adj ustments to insure correct opera-

1 0  

tion of this relay have been made at the factory and 
should not be disturbed after receipt by the custom­
er. If the adjustrr.ents have been changed , the relay 
taken apart for repairs , or if it is de sired to check 
the adjustrr,ents at regular rraintanance periods ,  the 
in structions below shol'ld be followed. 

All contacts should be periodically cleaned.  

A contact burnisher Stt l82A8 3 6H0 1 is recommended 
for this purpose.  The use of abrasive material for 
cleaning contacts is not recommended ,  because of 
the danger of embedding small particles in the fac e 
of the soft silver and thus impairing the contact. 

IND UCTION UNIT 

The upper h earing screw should be screwed 
down until there is only 3 to 5 thousandt hs inch 
clearance between it and the s haft and then sec urely 
locked in position with the lock nut. This adjust­
ment can be made best by carefully screwing down 
the top bearing screw until the disc fails to turn 
freely and then backing up a fraction of a turn Great 
care must he taken in making this adjustment to 
prevent damage to the bearings.  

Adjust the contacts to just barely touch whe n  
the time lever i s  set o n  zero by shifting the posi­
tion of the contact stop on the time lever. This 
sho uld be done with approximately the re quired con­
tact follow. Final adjustment of the contacts can 
he more easily made by the contact follow set screw 
after the contact stop is sec urely fixed. 

A maximum contact follow of approximately 5 / 64 
inch is obtained whe n the set screw on the station­
ary contact is all the way out. Where rigid contacts 
for quick reopening are required ,  the s et s crew 
should be all the way in to hold the stationary con­
tact against the Micarta bracket. Readj ust 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 1 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- 3 6  product range, apply current and 

adjust the spring tension so that the contacts 
just close with tap value of current flowing. 
This is 0 . 6  ampere,  60 cycles ,  on the . 25-4 prod­
uct range or 2. 0 amperes, 60 cycles,  on the 

2. 25-36 product range. The spring tension may 

by changed by means of a screw driver inserted 

'·""'""'· 
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in one of the notches of the plate to which the 
outside convolution of the spring is fastened. 

Various points on the typical time-product 
curves c an be c hecked 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 c urve calibration is 
obtained by adjusting the position of the perma­
nent magnet. 

TYPE CWP RELAY 

Use the following procedure to check the zero 
torque line. Adjust the control spring for zero ten­
sion and connect per Fig. 12. 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. 
1 1 ,  set in the lowest tap , apply 100 volts across 
terminals 6 and 7, and apply minimum pick up cur­
rent, leading the voltage by 300 °, (0. 20 amp eres 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-

INDICATING INSTANTANEOUS TRIP (liT) 

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 sufficie nt current to operate the liT. The 
indicator target should drop freely. 

R ENEWAL P ARTS 

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

E N E RGY R EQUIREMENTS 

ewe 

The burden of the Type ewe relays at 5 am-
pere s ,  60 cycles is as follows:  

Lower Pole Windings 
P . F. 

Prod uct Angle 
Product Tap Volt- Degrees 

Range Value Watts Vars Ampere s Lag 

serting a screw driver in one of the spring adjuster . 25_4 . 25 82. 7 29. 3  88.0 19. 5 
plate notches. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simulta-
neously. 

To check points on the time curve , connect per 
Fig. 1 1 ,  and apply pre selected current and voltage 
value s ,  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 1 15 volts. 

INDICATING CO: IT ACTOR SWITCH (ICS) 

Close the main relay contacts and pass suffi­

ci:mt d-e current through the trip c ircuit to close 

the contacts of the ICS. This value of current should 
not be greater than the particular ICS tap setting 
being used.  The ir.dicator target should drop freely. 

2. 25-36 

Product 
Range 

. 25-4 

2. 25-36 

� 
The 

. 3 6  57. 3 14. 1 59 . 0  

. 64 3 2. 1 4 .43 32.4 
1 . 00 20. 6 1 . 83 20. 7  
2. 25 8. 50 3. 26 9 . 1 
4.0 4 .78 1 .03 4 .89 
6. 25 3 . 0 1  0 . 4 1  3 .04 
9 . 0  2. 13 0 . 2 1  2. 14 

Upper Pole Windings 

Product 
Tap Volt-

Value Watts Vars Amperes 

1 6.08 8. 58 10. 5  
4 1 . 5 2  0.54 1. 61 
1 0 . 79 0 .95 1 . 24 
4 0 . 20 0 .06 0. 2 1  

burden o f  the type CWP relays 
peres, 1 15 volts, 60 cycles is as follows: 

13. 8 
7. 85 
5 . 10 

21 .0  
12. 1 

7. 7 
5 . 5  

P.F.  
Angle 

Degrees 
Lag 

55 
20 
50 
17 

at 5 am-
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TYPE ewe AND eWP R ELAYS 

Product 
Range 

75-600 

20- 150 

Upper Pole Windings 

Product 
Tap 

Value 

75 
100 
150 
200 
300 
400 
600 

20 
30 
40 
50 
75 

100 
150 

Watts 

0. 633 
0 . 55 7  
0. 494 
0 . 4 60 
0 . 3 70 
0. 340 
0 . 290 

4 . 70 
3 . 23 
2 .93  
2 . 3 1  
1 . 50 
1 . 15 
0 . 80 

Volt-
Vars Amperes 

0. 1 44 0 . 660 
0. 095 0. 560 
0 . 043 0 . 495 
0 . 032 0. 460 
0 . 0 1 3  0. 370 
0. 006 0. 340 

0. 290 

2 . 66 5 . 4  
1 .  21  3 . 45 
0 . 87 3 . 05 
0 . 57 2 . 3 8  
0 . 2 8  1 . 52 
0 . 1 1 1 . 15 
0 . 0 14 0 . 80 

�-16SCRt:.W (FOR "TI-\ICK 
P,A.HEL USE 
156 18 SIUD) 

I90-32SCi<.EW (F"CI'< T H I CK. 
PA-NEL W�E 
.I�0-32 STUD) 

TERMINAL AND 
MNJNT I N <i- DE,.A\ LS 

P. F'. 
Angle 

Degrees 
Lag 

12. 6 
9 . 8  
5 . 0  
4 . 0  
2 . 0  
1 . 0  
0 . 5  

29. 5  
20.5  
16. 5 
14 .0  
1 0 . 7  

5 . 5  
1 . 0  

:t__ 
��� - t --

1 
��� 

l 

Lower Pole Pot ential Winding 
( between relay terminals 6 and 7) 

P . F. 
Angle 

Volt- Degrees 
Watts Vars Amperes L ead 

All ranges - 5 . 5  2 . 78 6. 15 26.8 

CWC & CWP THERMAL RATINGS 

Pole Continuous 1 Sec 
Relay Range Winding Amperes Amperes 

--��- ----

ewe . 25-4 All 4 1 10 
ewe 2 . 25-36 Upper 10 280 

Lower 12. 7 3 70 
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. 

l DIA..4- 'H.OL'E.S FOR 
+ . \90·3'l MTC.. SCREW$ 

PANEL CUTOUT i DRILLI�G­
f"OR SE.M I-FLllSI-< MTG. 

57-D- 7901 

Fig. 13. Outline & Drilling P lan lor the Type CWC and CWP Relays in the Type F T-2 1 Case. 

W E S T I N G H O U S E  E L E C T R I C  
M E T E R  D I V I S I O N  • 

C O R P O R A T I O N  
N E W A R K , N . J .  
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