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Application 
The Westinghouse CA generator differen­
tial relay is a single phase, induction disc 
type with inverse timing characteristics. It 
is provided with one operating winding 
and two restraining windings without taps. 

The type CA has a constant percentage 
drfferential characteristic. with either 10% 
or 25% sensitivity, which represents the 
percentage of the smaller of the two re­
straining currents required to trip the relay. 

The 10% relay is used where current trans­
former ratio errors are small. The 25% 
relay is used where the current transformer 
performance may produce error currents in 
excess of the pickup of the 10% type. A 
study of current transformer performance 
under fault conditions will indicate whether 
the 10% or the 25% relay should be 
applied. 

Figure 2 shows the differential character­
istic of the 10% relay. and Figure 3 shows 
that of the 25% relay. Note in Figure 2 
that 10% of the smaller restraining current 
must flow in the operating coil to cause 
tripping when the restraining currents are 
in phase. Similarly, in Figure 3, 25% of the 
smaller restraining current is requrred for 
the relay to close its contacts. Thus this 
relay is relatively insensrtive to error cur­
rents flowing m the operating windrng as 
a result of high external fault currents. 

Inverse time characteristics are shown rn 

Device No. 87 

Figures 4 and 5. with restraint currents 
180' out of phase. These curves also apply 
where current flows in only one restraint 
coil and the operating coil. 

Construction 
The CA generator drfferentral relay con­
sists of an rnduction drsc type differential 
unit and an Indicating Contactor Switch. 

Referring to Figure 1. the differential unit 
is an induction disc element with an elec­
tromagnet that has poles both above and 
below the drsc. Two restrainmg coils. con­
nected in series. are placed on the lower 
left-hand pole. The series connectron JUnc­
tion point is connected to the operating 
coil which is mounted on the lower right­
hand pole. A transformer winding is also 
supplied on both the left-hand and right­
hand lower poles, and these are connected 
in parallel to supply current to the upper 
pole windings. 

The magnetic flux generated by the upper 
pole windings is in quadrature with the 
lower pole resultant flux. and these two 
fluxes react to produce a torque on the 
diSC. 

Current in the operating coil circuit pro­
duces a contact closing-closing torque. 
Conversely, current flowing rn the two re­
strainrng windings rn the same drrectron 
produces contact opening torque 

Operation 
Under normal operating conditions current 
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will flow in the restraining coil circuits and 
very little, if any, current will flow in the 
operating coil circuit. 

Under external fault conditions, the re­
straining coil currents will mcrease but will 
be in the same drrectron and will produce 
a strong restrarnrng torque. The current 
that flows in the operating coil circuit un­
der this condition would be due to the 
unbalance rn current transformer perform­
ance under fault current condrtrons. In ap­
plications where this unbalance current 
would exceed 10% of the smaller restraint 
current. the less sensrtive 25% relay should 
be used. 

Under internal fault conditions, the current 
in one restraint circuit will reverse and a 
relatively larger current will flow in the 
operating corl circuit producmg contact 
closing torque and tripping the relay. 

Trme of operation rs inversely proportional 
to the current in the operatmg and re­
straint circuits, and rs shown in Frgures 4 
and 5. 

When the relay trips, the de Indicating 
Contactor Swrtch is energized, bridging 
the main relay contacts and relieving them 
of carryrng the relatrvely large tnp coil 
current. When the Indicating Contactor 
Swrtch closes, its armature deflects a 
sprmg which allows an operation indr­
catmg target to drop. Thrs target IS reset 
manually from the outside of the relay case 
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Characteristic Curves 
Differential Characteristic: 10% Relay 
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Contacts close when operating coil current 
exceeds the value shown by the curve 

.. ., 
:. 
c. 
E 
"' 
·c; 
() 
01 1: 
·;; 
� ., 
c. 

0 

6 

5 

4 

3 

2 

10 20 
Smaller Restraint Amperes 

Figure 2 

30 40 

Inverse Time Characteristic: 25% Relay 

1.3 

1.2 

1.1 

1.0 

.9 

50 

Time Dial Setting Number 1 
.8 

.7 

.6 

.5 
c. 

� .4 
0 .. 
.. .3 , 1: 
0 " 

60 

Curve 260208 

., 
en 
.: 
., 

.2 

.1 

==------ 19=0 
17=0 

E 
j: 0 

0 2 3 4 
Operating Coil Amperes 

Figure 4 

5 6 7 8 9 10 11 12 

Curve 187A777 

Differential Characteristic: 25% Relay 
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Contacts close when operating coil current 
exceeds the value shown by the curve 
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Inverse Time Characteristic: 10% Relay 

.7 

.6 

.5 

50 60 

Curve 252217 

Time Dial Setting Number 1 

c. 

� 
e 
., , 1: 
0 " .. 
en 
1: 
.. 
E 
j: 

.4 

.3 

.2 

.1 

0
o 1 2 3 4 5 
Operating Coil Amperes 

Figure 5 

=------- 19=0 

17=0 

6 7 8 9 10 11 12 13 

Curve 187A776 

.. / 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Burden Curves: 10% Relay 
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Burden Curves: 25% Relay 
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Internal Wiring: 10% or 25% CA Relay FT-21 Case 
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,_-------------+----·-Indicating 
Contactor Switch 

r--;::=�====l-.L--J ........... -....... Operating Coil 

'-'"Restraining Coils 

..4--JI---l- ------·-·Chassis 0 perated 
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Note: Terminals 5, 6 and 8 are to be Jumpered at Relay Case 

Figure 9 5704553 
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External Wiring 

3 Phase Ac Generator or Motor 
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Phase 1 

Characteristics 
Operating Time 
See Figures 4 and 5. 

Sensitivity 
10% or 25% (no ratio taps). 

Differential Characteristics 
See Figures 2 and 3. 

Minimum Trip 
0.18 amps for 10% relay. 
0.45 amps for 25% relay. 

Burden 
See Figures 6 and 7. 

Thermal Capacity 
Restraint circuits: 10 amps continuous 

Operating circuits: 

Phase 2 1 0% relay 
25% relay 

Continuous 

2.5 amps 
5.0 amps 

For 1 second 

70 amps 
140 amps 

Phase 3 

Device Number Chart 

87-Generator Percentage 
Differential Relay 

Type CA 

87R-Restraining Coil of 
Type CA Relay 

870P-Operating Coil of 
Type CA Relay 

86-Auxiliary Tripping 
Relay. Type WL 

52-Power Circuit Breaker 

a-Breaker Auxiliary 
Contact 

TC-Breaker Trip Coil 

ICS-Indicating Contactor 
Switch 

182A809 

Saturation Characteristics 
See Figure 8. 

Relay Settings 
No setting is required for the percentage 
differential unit except that of the time 
dial, which should be set to the number 1 
position. 

Each relay is designed for its specific 
sensitivity and once the correct relay is 
chosen for a given application, no further 
adjustment is necessary. However, the 
spring tension controlling minimum oper­
ating current may be altered slightly if 
required. 

In general, the aforementioned study of 
the current transformer characteristic curves 
under short circuit conditions should indi­
cate whether the high sensitivity (1 0%) or 
low sensitivity (25%) relay should be used. 
If ac saturation causes more than 1% 
ratio error in either set of current trans­
formers, use the 25% relay. 

Further Information 
Prices. Ordering Information: PL 41-020 
Application Data: AD 41 -300 
FT-21 Case Dimensions: DB 41-075 
Instructions: IL 41-331.2 
Other Protective Relays: Selector Guide 
41-000A. B & C 
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