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Westinghouse I . L. 41 -1 00.1 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CO OVERCURRENT RELAY 
FOR CLASS IE APPLICATIONS 

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

APPLICATION 
These relays have been specially designed and 

tested to establish their suitability for Class IE 
applications. Materials have been selected and 
tested to insure that the relays will perform their 
intended function for their design life when oper­
ated in a normal environment as defined by 
ANSI standard C37.90-1971, when exposed to 
radiation levels up to 104 rads, and when sub­
jected to seismic events producing a Shock Res­
ponse Spectrum within the limits of the relay 
rating. 

"Class IE" is the safety classification of the 
electric equipment and systems in nuclear power 
generating stations that are essential to emergency 
shutdown of the reactor, containment isolation, 
cooling of the reactor, and heat removal from 
the containment and reactor, or otherwise are 
essential in preventing significant release of 
radioactive material to the environment. 

These induction overcurrent relays are used 
to disconnect circuits or apparatus when the 
current in them exceeds a given value. Where a 
station battery (48 volts or over) is available, 
the circuit closing type relays are normally used 
to trip the circuit breaker. 

CONTENTS 

This instruction leaflet applies to the following 
types of relays: 

Type C0-2 Short Time Relay 
C0-5 Long Time Relay 
C0-6 Definite Minimum Time Relay 
C0-7 Moderately Inverse Time Relay 
C0-8 Inverse Time Relay 
C0-9 Very Inverse Time Relay 
C0-11 Extremely Inverse Relay 

CONSTRUCTION AND OPERATION 

The type CO relays consist of an overcurrent 
unit (CO), an indicating contactor switch (ICS), 
and an indicating instantaneous trip unit (liT) 
when required. 

Electromagnet 

The electromagnets for the types C0-5, C0-6, 
C0-7, C0-8 and C0-9 relays have a main tapped 
coil located on the center leg of an "E" type 
laminated structure that produces a flux which 
divides and returns through the outer legs. A 
shading coil causes the flux through the left 
leg to lag the main pole flux. The out-of-phase 
fluxes thus produced in the air gap cause a contact 
closing torque. 

The electromagnets for the types C0-2 and 
CO-Il relays have a main coil consisting of a 
tapped primary winding and a secondary winding. 
Two identical coils on the outer legs of the lamin-

A II possible contingencies which may arise during installation, operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further 

in /ormation is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment. the local Westinghouse Electric Corporation representative should be contacted. 
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through approximately one-half of its 
normal deflection. Therefore, with the 
stationary contact resting aganist the back­
stop, the index mark is offset to the 
right of the "0" mark by approximately 
.020". The placement of the various time dial 
positions in line with the index mark will give 
operating times as shown on the respective 
current curves. 

2. Settings - Overcurrent Unit 
The 0.5-2.5 ampere range CO Relay should 
be set on the lowest tap for these tests. The 1 
to 12 amp. range CO Relay should be set on 
the 2 amp. tap with the exception of the 1-12 
ampere range C0-2 which should be set on the 
1 ampere tap. 

3. Minimum Trip Current 
Set the time dial to position 6 using the lowest 
tap setting, alternately apply tap value current 
plus 3% and tap value current minus 3%. The 
moving contact should leave the backstop at 
tap value current plus 3% and should return 
to the backstop at tap value current minus 3%. 

4. Time Curve 

4 

For type C0-11 relay only, the 1.30 times tap 
value operating time from the number 6 time 
dial position is 54.9 ±5% seconds and should be 
checked first. It is important that the 1.30 times 
tap value current be maintained accurately. The 
maintaining of this current accurately is nec­
cessary because of the steepness of the slope of 
the time-current characteristic (Figure 9). A 
1% variation in the 1.30 times tap value current 
(including measuring instrument deviation) will 
change the nominal operating time by approxi­
mately 4%. 

Table I shows the time curve calibration points 
for the various types of relays. With the time 
dial set to the indicated position apply the 
currents specified by Table I, (e.g. for the 
C0-8, 2 and 20 times tap value current) and 
measure the operating time of the relay. 

The operating times should equal those of 
Table I plus or minus 5%. 

Indicating Instantaneous Trip Unit (liT) 

The core screw which is adjustable from the top 
of the trip unit and the tap located on the top of 
the liT determines the pickup value. The trip 
unit has a nominal ratio of adjustment of 1 to 
24. 

Apply sufficient current to operate the liT. 
The operation indicator target should drop 
freely. 

Indicating Contactor Switch (ICS) 
Close the main relay contacts and pass suffi­
cient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be greater than the particular 
ICS nameplate rating. The indicator target 
should drop freely. 

Repeat above except pass 85% of ICS name­
plate rating current. Contacts should not 
pickup and target should not drop. 

ROUTINE MAINTENANCE 

All relays should be inspected and checked 
once a year or at other time intervals as dictated 
by experience to assure proper operation. Gener­
ally a visual inspection should call attention to 
any noticeable changes. A minimum suggested 
check on the relay system is to close the contacts 
manually to assure that the breaker trips and the 
target drops. Then release the contacts and 
observe that the reset is smooth and positive. 

If an additional time check is desired, pass 
test current through the relay and check the time 
of operation. It is preferable to make this at 
several times pick-up current at an expected 
operating point for the particular application. For 
the .5 to 2.5 ampere range C0-5 and C0-6 induc­
tion unit use the alternative test circuit in Fig. 11 
as these relays are affected by a distorted wave­
form. With this connection the 25/5 ampere 
current transformers should be worked well below 
the knee of the saturation (i.e. use lOLSO or 
better). 

All contacts should be periodically cleaned. 
A contact burnisher #182A836H01 is recommend-
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ed 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. 

CALI BRATION 

Use the following procedure for calibrating 
the relay if the relay has been taken apart for 
repairs or the adjustments disturbed. This pro­
cedure should not be used until it is apparent 
that the relay is not in proper working order. (see 
"Acceptance Check"). 

Note: A spring shield covers the reset spring of 
the CO Relay. To remove the spring shield, 
requires that the damping magnet be removed 
first. The screw connection holding the lead to 
the moving contact should be removed next. The 
second screw holding the moving contact assembly 
should then be loosen not removed. (Caution: 
this screw terminates into a nut held captive 
beneath the molded block. If screw is removed, 
difficulty will be experienced in the re-assembly 
of the moving contact assembly.) Slide the spring 
shield outward and remove from relay. Tighten 
the screw holding the moving contact assembly 
to the molded block. 

CO Unit 

I. Contact 
The index mark on the movement frame will 
coincide with the "0" mark on the 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 .020". The placement of the 
various time dial positions in line with the 
index mark will give operating times as shown 
on the respective time-current curves. 

2. Setting - Overcurrent Unit 
To mm1m1ze t1mmg errors due to such 
factors as different taps and self heating of CO 
coil, the following taps are recommended in 
the calibration of the various CO Relays. 

I .L. 41-1 00.1 

Set the .5 to 2.5 range CO relay on the mini­
mum tap setting. Set the 1-12 ampere range 
CO Relay on the 2 amp. tap with the exception 
of the 1-12 ampere range C0-2 relay which 
should be set on the 1 ampere tap. 

Set the time dial on position 6. 

3. Minimum Trip Current 
The adjustment of the spring tension in setting 
the minimum trip current value of the relay 
is most conveniently made with the damping 
magnet removed. 

With the time dial set on "0", wind up the 
spiral spring by means of the spring adjuster 
until approximately 6-3 j 4 convolutions show. 

The spiral spring can be adjusted with the 
spring shield in place as follows. One slot of 
the spring adjuster will be available for a 
screwdriver in one window of the front barrier 
of the spring shield. By adjusting this slot 
until a barrier of the spring shield prevents 
further adjustment, a second slot of the spring 
adjustment will appear in the window on the 
other side of the spring shield barrier. Adjusting 
the second slot in a similar manner will reveal 
a third slot in the opposite window of the spring 
shield. 

Adjust the control spring tension so that the 
moving contact will leave the backstop at tap 
value current + 1.0% and will return to the 
backstop at tap value current -1.0%. 

4. Time Curve Calibration 
Install the permanent magnet. Apply the in­
dicated current per Table I for permanent 
magnet adjustment (e.g. C0-8, 2 times tap 
value) and measure the operating time. Adjust 
the permanent magnet keeper until the opera­
ting time corresponds to the value of Table I. 

For type C0-11 relay only, the 1.30 times tap 
value operating time from the number 6 time 
dial position is 54.9 t. 5% seconds. It is im­
portant that the 1.30 times tap value current 
be maintained accurately. The maintaining 
of this current accurately is necessary because 
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of the steepness of the slope of the time-current 
characteristic (Fig. 9). A 1% variation in the 
1.30 times tap value current (including measu­
ring instrument deviation) will change the 
nominal operating time by approximately 4%. 
If the operating time at 1.3 times tap value 
is not within these limits, a minor adjustment 
of the control spring will give the correct 
operating time without any undue effect on the 
minimum pick-up of the relay. This check is 
to be made after the 2 times tap value adjust­
ment has been made. 

Apply the indicated current per Table I for 
the electromagnet plug adjustment (e.g. C0-8, 
20 times tap value) and measure the operating 
time. Adjust the proper plug until the operating 
time corresponds to the value in Table I. 
(Withdrawing the left hand plug, front view, 
increases the operating time and withdrawing 
the right hand plug, front view, decreases the 
time.) In adjusting the plugs, one plug should 
be screwed in completely and the other plug 
run in or out until the proper operating time 
has been obtained. 

Recheck the permanent magnet adjustment. If 
the operating time for this calibration point 
has changed, readjust the permanent magnet 
and then recheck the electromagnet plug 
adjustment. 

INDI CATING CONTACTOR SWITCH (ICS) 
Initially adjust unit on the pedistal so that 
armature fingers do not touch the yoke in the 
reset position. (viewed from top of switch 
between cover and frame). This can be done by 
loosening the mounting screw in the molded 
pedestal and moving the ICS in the downward 
position. 

6 

a. Contact Wipe - Adjust the stationary 
contact so that both stationary contacts 
make with the moving contacts simulta­
neously and wipe 1 164" to 3 164" when the 
armature is against the core. 

b. Target - Manually raise the moving 
contacts and check to see that the target 
drops at the same time as the contacts make 
or up to 1 I 16" ahead. The cover may be 

removed and the tab holding the target re­
formed slightly if necessary. However, 
care should be exercised so that the target 
will not drop with a slight jar. 

c. Pickup - The unit should pickup at 98% 
rating and not pickup at 85% of rating. If 
necessary, the cover leaf springs may be 
adjusted. To lower the pickup current use 
a tweezer or similar tool and squeeze each 
leaf spring approximate equal by applying 
the tweezer between the leaf spring and the 
front surface of the cover at the bottom of 
the lower window. 

If the pickup is low, the front cover 
must be removed and the leaf spring bent 
outward equally. 

INDICATING INSTANTANEOUS TRIP (liT) 

Initially adjust unit on the pedistal so that 
armature fingers do not touch the yoke in the re­
set position. (Viewed from top of switch between 
cover and frame.) This can be done by loosening 
the mounting screw in the molded pedestal and 
moving the liT in the downward position. 

a. Contact wipe - Adjust the stationary contacts 
so that both stationary contacts make with the 
moving contacts simultaneously and wipe 1 14" 
to 3164" when the armature is against the 
core. This can be accomplished by inserting a 
.0125 thick gage between the armature and 
case and adjusting the stationary contacts 
until they just touch the moulding. 

b. Target - Manually raise the moving contacts 
and check to see that the target drops at the 
same time as the contacts make or up to 1 I 16" 
ahead. The cover may be removed and the tab 
holding the target reformed slightly if nec­
essary. However, care should be exercised so 
that the target will not drop with a slight jar. 

c. Pickup - Place tap screw in the 6 to 20 tap 
and turn the core screw all the way up. Contacts 
should pickup at a value of current less than 
6 amperes but not lower than 5.1 amperes. If 
pickup is above this range, it may be reduced 
by using a tweezer or similar tool and squeezing 
each leaf spring approximately equal by 
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applying the tweezer between the leaf spring 
and the front surface of the cover at the bottom 
of the lower window. If the pickup is below 
range it may be increased by removing the 
front cover and bending the leaf spring out­
ward equally. An approximate adjustment 
would be when the end of the leaf spring is in 
line with the edge of the molded cover. The 
described pickup is obtained by setting the tap 
screw in the proper range and adjusting the 
case screw. 

RENEWAL PARTS 
Repair work can be done most satisfactorily 

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

INDICATING 

CONTACTOR 

SWITCH ------1..1 

INTERNAL SCHE�ATlC 

INDUCTION UNIT 

D HANDLE 

(3518A26) 

Fig. 1 .  Internal Schematic of the Single Trip Relay Without 

/IT 

I.L. 4 1 -1 00.1 

TABLE I 
TIME CURVE CALIB RATION DATA - 60 Hertz 

PE RMANENT MAGNET ADJUSTMENT 
RELAY 

TYPE 

C0-2 

C0-5 

C0-6 

C0-7 

C0-8 

C0-9 

CO-Il 

C0-2 

C0-5 

C0-6 

C0-7 

C0-8 

C0-9 

CO-l! 

INDICATING 

CONTACTOR 

SWITCH 

TIME CURRENT 

DIAL (MULTIPLES OF 

POSITION TAP VALUE) 

6 3 

6 2 

6 2 

6 2 

6 2 

6 2 

6 2 

ELECTROMAGNET PLUGS 

6 20 

6 10 

6 20 

6 20 

6 20 

6 20 

6 20 

INTERNAL SCHEMATIC 

O PERATIN G  

TIME 

SECONDS 

0.57 

37.80 

2.46 

4.27 

13.35 

8.87 

1!.27 

0.22 

14.30 

!.19 

l .ll 

l .ll 

0.65 

0.24 

0 HANDLE 

TEST SWITCH 

(3518A2 7) 

Fig. 2. Internal Schematic of the Single Trip Relay With liT 
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ENE RGY REQUIRE MENTS 

INSTANTANEOUS TRIP UNIT (liT) 
BURDEN 

TYPE RANGES 
OF AVAILABLE TAP MINIMUM AT PICKUP OHMS CONT. 1 SECOND 
liT WITH CORE SETTING PICKUP 3TIMES 10TIMES 20TIMES RATING RATING 

UNIT ADJUSTM ENT 

6-20 6-20 
6-144 20-50 20-50 

50-144 50-144 

AMPERE CONTINUOUS 

RANGE TAP RATING 

(AMPERES) 

0.5 0.91 

0.6 0.96 

0.8 1.18 

0.5/2.5 1.0 1.37 

1.5 1.95 

2.0 2.24 

2.5 2.50 

1.0 1.65 

1.2 1.90 

1.5 2.20 

2.0 3.30 

2.5 4.00 

3.0 5.00 

3.5 5.50 

ljl2 4.0 6.50 

5.0 7.10 

6.0 8.80 

7.0 9.50 

8.0 10.50 

10.0 12.00 

12.0 13.00 

R XL z PICKUP PICKUP PICKUP AMPS 

6 .144 .108 .180 .180 .180 .180 6 
20 .023 .012 .026 .026 .026 .026 13 
so .009 .002 .009 .009 .009 .009 20 

ENERGY REQU I REMENTS 
C0-2 SHORT TIME RELAY 

VOLT AMPERES** 

ONE SECOND POWER 

RATING FACTOR AT AT3TIMES AT10TIMES 

(AM PERES) ANGLE II TAP VALU E TAP VALUE TAP VAL U E  

C U RRENT C URRENT C UR RENT 

28 58 4.8 39.6 256 

28 57 4.9 39.8 270 

28 53 5.0 42.7 308 

28 50 5.3 45.4 348 

28 40 6.2 54.4 435 

28 36 7.2 65.4 580 

28 29 7.9 73.6 700 

28 55 4.6 37.3 266 

28 54 4.6 38.0 280 

28 53 4.8 40.0 310 

28 54 4.8 40.5 315 

56 56 4.7 39.2 282 

56 55 4.9 40.2 295 

56 54 4.9 41.0 312 

56 53 4.8 41.0 325 

230 53 5.1 42.7 330 

230 so 5.2 44.0 360 

230 48 5.7 48.5 390 

230 46 6.2 53.0 475 

230 40 6.8 61.0 565 

230 35 7.8 70.0 680 

Thermal capacities for short times other than one second may be calculated on the basis of time being 

inversely proportional to the square of the current 

�Degrees current lags at voltage tap value current 

**Voltages taken with Rectox type voltmeter 

8 

AMPS 

100 
230 
370 

AT20TIMES 

TAP VALUE 

C U RRENT 

790 

851 

1024 

1220 

1740 

2280 

2850 

895 

1000 

1150 

1180 

970 

1050 

1125 

1150 

1220 

1350 

1600 

1800 

2500 

3300 
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ENERGY REQUIREM ENTS 

C0-7 MODERATELY INVERSE TIME RELAY 

VOLT AMPERES** 

AMPERE CONTI N UO U S  ONE SECOND POWER 

RANGE TAP RATING RATING FACTOR AT AT3TI MES AT10TIMES 

(AMPERES) (AMPERES) ANGLE I TAP VALUE TAP VALUE TAP VALUE 

CURRENT C U RRENT C URRENT 

0.5 2.7 88 68 3.88 20.7 1 03 
0.6 3. 1 88 67 3.93 20.9 1 07 
0.8 3.7 88 66 3.93 21. 1 1 14 

0.5/2.5 1 .0 4.1 88 64 4.00 2 1 .6 122 
1 .5 5.7 88 6 1  4.08 22.9 148 

2.0 6.8 88 58 4.24 24.8 174 

2.5 7.7 88 56 4.38 25.9 1 85 

1 .0 4.5 88 68 3.86 20.6 1 00 

1 .2 5.5 88 67 3.82 20.4 1 04 

1 .5 6.0 88 66 3.92 2 1 .2 1 10 

2.0 7.7 88 65 3.90 2 1 .8 1 17 

2.5 9.5 88 64 3.90 2 1 .8 1 23 

3.0 1 0.0 230 63 3.92 22.5 127 

3.5 1 2.0 230 63 3.97 22.7 131 

1 /12 4.0 13.5 230 63 4.02 22.9 136 

5.0 15.0 230 60 4.11 24.1 1 53 

6.0 1 7.5 460 58 4.29 25.5 165 

7.0 20.5 460 54 4.43 27.3 189 

8.0 22.5 460 50 4.50 30.8 206 

10.0 23.5 460 46 4.81 32.6 250 

1 2.0 26.5 460 42 5.04 36.9 342 

C0-8 INVERSE TIME AND C0-9 VERY INVERSE TIME RELAYS 

0.5 2.7 88 72 2.38 21 132 

0.6 3. 1 88 71 2.38 21 134 

0.8 3.7 88 69 2.40 2 1 .1 142 

0.5/2.5 1.0 4. 1 88 67 2.42 21.2 150 

1.5 5.7 88 62 2.5 1 22 170 

2.0 6.8 88 57 2.65 23.5 200 
2.5 7.7 88 53 2.74 24.8 228 

1.0 4.5 88 73 2.33 20 135 

1 .2 4.5 88 73 2.33 20 135 
1.5 6.0 88 72 2.35 20.1 1 42 

2.0 7.7 88 69 2.35 20.2 145 
2.5 9.5 88 68 2.36 20.3 146 

3.0 10.0 230 67 2.37 20.4 149 

1/ 1 2  3.5 1 2.0 230 66 2.38 20.9 153 

4.0 13.5 230 65 2.40 21.0 1 57 

5.0 15.0 230 63 2.40 21.0 164 

6.0 1 7.5 460 60 2.47 21.6 1 70 

7.0 20.5 460 57 2.51 21.8 180 

8.0 22.5 460 55 2.52 22.2 192 

1 0.0 23.5 460 48 2.77 24.5 230 

1 2.0 26.5 460 45 2.94 25.4 258 

Thermal capacities for short times other than one second may be calculated on the basis of time being 
inversely proportional to the square of the other current. 

�Degrees current lags voltage at tap value current. 
**Voltages taken with Rectox type voltmeter . 

I.L. 41 -100.1 

AT20TIMES 

TAP VALUE 

CURRENT 

278 
288 
320 
356 
459 
552 
640 

265 
270 
300 

312 
360 
390 
4 1 3  
420 
490 
528 
630 
732 
970 

1224 

350 
365 
400 
440 
530 
675 
800 

347 
36 1 
383 
4 1 2  
415 
420 
450 
460 
500 
525 
600 
672 
830 
960 
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ENERGY R EQUIREMENTS 
C0-5 LONG TIME AND C0-6 DEFINITE MINIMUM TIME RELAYS 

VOLT AMPERES** 

AMPERE CONTINUOUS ON E SECONC POWER 

RANGE TAP RATING FACTOR AT AT3TIMES AT10TIMES 

(AM PERES) (AMPERES) ANGLE II TAP VALUE TAP VALUE TAP VALUE 

C URRENT C URRENT CURRENT 

0.5 2.7 88 69 3.92 20.6 103 

0.6 3.1 88 68 3.96 20.7 106 

0.8 3.7 88 67 3.96 21 114 

0.5/2.5 1.0 4.1 88 66 4.07 21.4 122 

1.5 5.7 88 62 4.19 23.2 147 

2.0 6.8 88 60 4.30 24.9 168 

2.5 7 .7  88 58 4.37 26.2 180 

1.0 4.5 88 69 3.98 21.0 100 

1.2 5.5 88 68 3.93 21.3 103 

1.5 6.0 88 67 4.00 21.8 109 

2.0 7.7 88 66 3.98 21.9 115 

2.5 9.5 88 65 3.98 22.2 122 

3.0 10.0 230 65 4.02 22.5 125 

I I 12 3.5 12.0 230 65 4.06 23.2 132 

4.0 13.5 230 64 4.12 23.5 137 

5.0 15.0 230 61 4.18 24.6 150 

6.0 17.5 460 60 4.35 25.8 165 

7.0 20.5 460 57 4.44 27.0 185 

8.0 22.5 460 53 4.54 28.6 211 

10.0 23.5 460 48 4.80 32.5 266 

12.0 26.5 460 42 5.34 37.9 325 

Thermal capacities for short times other than one second may be calculated on the basis of time being 

inversely proportional to the square of the current 

�Degrees current lags voltage at tap value current 

**Voltages taken with Rectox type voltmeter 

10 

AT20TIMES 

TAP VALUE 

C URRENT 

270 

288 

325 

360 

462 

548 

630 

265 

282 

308 

340 

363 

366 

403 

420 

500 

570 

630 

736 

940 

1152 
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ENE RGY REQUIREMENTS 
C0-11 EXTREMELY INVERSE TIME RELAY 

VOLT A MPERES** 

AMPERE CONTINUOUS ONE SECOND POWER 

RANGE TAP RATING RATING FACTOR AT AT3TI MES AT10TIMES 

(AM PERES) (AMPERES) ANGLE II TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURRENT 

0.5 1.7 56 36 0.72 6.54 71.8 

0.6 1.9 56 34 0.75 6.80 75.0 

0.8 2.2 56 30 0.81 7.46 84.0 

0.5/2.5 1.0 2.5 56 27 0.89 8.30 93.1 

1.5 3.0 56 22 I.I3 10.04 115.5 

2.0 3.5 56 17 1.30 11.95 136.3 

2.5 3.8 56 16 1.48 13.95 160.0 

1.0 3.5 56 30 0.82 7.4 82 

1.2 4.0 56 29 0.90 8.0 87 

1.5 5.5 56 26 0.97 8.6 93 

2.0 8.5 56 25 1.00 8.9 96 

2.5 10.0 56 24 1.10 9.0 96 

3.0 12.5 230 33 0.87 8.0 88 

3.5 14.0 230 31 0.88 8.2 88 

1/12 4.0 15.0 230 29 0.94 8.7 96 

5.0 17.0 230 25 1.10 10.0 110 

6.0 18.5 460 22 1.25 11.5 120 

7.0 20.0 460 20 1.40 12.3 135 

8.0 21.5 460 19 1.50 14.0 160 

10.0 25.0 460 14 1.9 18.3 210 

12.0 28.0 460 10 2.4 23.8 276 

Thermal capacities for short times other than one second may be calculated on the basis of time being 

inversely proportional to the square of the current. 

�Degrees current lags voltage at tap value current. 

**Voltages taken with Rectox type voltmeter. 

I .L. 4 1 - 1 00.1 

AT20TIMES 

TAP VALUE 

CURRENT 

250 

267 

298 

330 

411 

502 

610 

300 

324 

350 

380 

377 

340 

340 

366 

435 

478 

560 

648 

900 

1200 
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2 3 A 5 6 7 8 9 10 
MULTIPLES OF TAP VALUE CURRENT 

(619509) 

Fig. 3. Typical Time Curve of the Type C0-2 Relay 
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(619510) 

Fig. 4. Typical Time Curve of the Type C0-5 Relay 
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ADDENDUM TO Westinghouse I .  L. 41 -100.1 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CO OVERCURRENT RELAY 
FOR CLASS 1E APPLICATIONS 

This sheet notes changes which should be made in instruction leaflet I. L. 41-100.1 dated December 1977 

1. On page 4, under section #4. Time Curve, the last sentence of the first paragraph should be changed to 
read as follows . 

.. . time-current characteristic (Figure 9). "A slight variation, ± 1%, in the 1.3 times tap value current 
(including measuring instrument deviation) will change the timing tolerance to± 10% and the effects of 
different taps can make the total variations appear to be ± 15%." 

2. On page 6, top of left hand column, the sentence which begins on the second line should be changed to 
read as follows . 

. . . characteristic (Fig. 9). "A slight variation, ± 1%, in the 1.3 times tap value current (including measur­
ing instrument deviation) will change the timing tolerance to± 10% and the effect of different taps can 
make the total variations appear to be ± 15%. If the ... 

All possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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INSTALLATION 
Westinghouse I .L. 41 -1 00F 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CO (HI Lo) 

OVERCURRENT RELAY 

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

APPLICATION 

The CO relay is a single phase non-directional 
time overcurrent device. It is used to sense current 
level above the setting and normally is used to trip 
a circuit breaker to clear faults. A wide range of 
characteristics permit applications involving coor­
dination with fuses, reclosers, cold load pickup, 
motor starting, or essentially fixed time 
applications. 

The following describes typical applications of the CO Relay: 

RELAY 
TYPE 

C0-2 

C0-5 

C0-6 

C0-7 

C0-8 
C0-9 

C0-11 

TIME 
CURVE 

Short 

Long 

Definite 

Moderately Inverse 

Inverse 

Very Inverse 

Extremely Inverse 

TYPICAL APPLICAT IONS 

I) Differential protection where saturation of current 
transformers is not expected. or where delayed trirring 
is permissible. 

2) Overcurrent protection. phase or ground. 11 here co­
ordination with downstream devices is not involved and 
2 to 60 cycle tripping is allowable. 

Motor locked rotor rrotection 11herc �dl'"'�thk lodcd 
rotor time is approximately bet11een 10 and 70 'cc<>nd, 

Overcurrent protection where coordin�ttion 11 ith do11 n­
stream devices is not involved and CO-� is too fast. The 
operating time of this relay docs not vary greatly as 
current level varies. 

I) Overcurrent protection where coordination with other 
devices is required, and generation varies. 

2) Backup protection for relays on other circuits. 

I) Motor protection where allowable locked rotor time is 
less than I 0 sec. 

2) Overcurrent protection where coordination with fuses 
and reclosers is involved, or where cold load pickur or 
transformer inrush are factors. 

A ll possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment. the local Westinghouse Electric Corporation representative should be contacted. 

SU PERSEDES I.L. 41 -100E, Dated APRIL 1 980 
and ADDENDU M  TO I .L. 41-1 00 Dated JUNE 1 980 

0 Denotes Changed Since Previous Issue. EFFECTIVE NOVEMBER 1 980 www . 
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CONSTRUCTION AND OPERATION 

The type CO relays consist of an overcurrent 
unit (CO), either an Indicating Contactor Switch 
(ICS) or an ac Auxiliary Switch (ACS) and an in­
dicating instantaneous trip unt (liT) wh�n re­
quired. 

Electromagnet 

The electromagnets for the types C0-5, C0-6, 
C0-7, C0-8 and C0-9 relays have a main tapped 
coil located on the center leg of an "E" type 
laminated structure that produces a flux which 
divides <.tnd returns through the outer legs. A 
shading coil causes the flux through the left leg to 
lag the main pole flux. The out-of-phase fluxes 
thus produced in the air gap cause a contact clos­
ing torque. 

The electromagnets for the types C0-2 and 
CO- l l relays have a main coil consisting of a 
tapped primary winding and a secondary winding. 
Two identical coils on the outer legs of the lamina­
tion structure are connected to the main coil secon­
dary in a manner so that the combination of all the 
fluxes produced by the electromagnet result in out­
of-phase fluxes in the air gap. The out-of-phase air 
gap fluxes produced cause a contact closing tor­
que. 

Indicating Contactor Switch Unit (ICS) 

The de indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes the moving 
contacts bridge two stationary contacts, com­
pleting 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 inoicator target to drop. 

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

ac Auxiliary Switch (ACS) 

The ac auxiliary switch is a small ac operated 
clapper device. A magnetic armature, to which 

2 

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 com­
pleting the trip circuit. Also, during the operation, 
two fingers on the armature deflect a spring 
located on the front of the switch which allows the 
operation indicator target to drop. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. 

Indicating Instantaneous Trip Unit (liT) 

T�e instantaneous trip unit is a small a-c 
operated clapper type device. A magnetic ar­
mature, 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 opera­
tion, two fingers on the armature deflect a spring 
located on the front of the switch which allows the 
operation indicator target to drop. 

A core screw accessible from the top of the 
switch and taps on the coil provides the adjustable 
pickup range. 

CHARACTERISTICS 

The relays are generally available in the 
following current ranges: 

Range Taps 

.5-2.5 0.5, 0.6, 0.8, 1.0, 1.5, 2.0, 2.5 

1-12 1.0, 1.2, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0, 
6.0, 7.0, 8.0, 10.0, 12.0 

These relays may have either 'single or double 
circuit closing contacts for tripping either one or 
two circuit breakers. The relays are wired per the 
internal schematics of Fig. 1 to 9. 

The time vs. current characteristics are shown 
in Figs. 10 to 16. These characteristics give the 
contact closing time for the various time dial 
settings when the indicated multiples of tap value 
current are applied to the relay. 
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Trip Circuit 

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

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

Indicating Contactor Switch (ICS) 

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

b. Trip Circuit Constants 

0.2 ampere tap ...... 6.5 ohms de resistance 
2.0 ampere tap .... 0.15 ohms de resistance 

ac Auxiliary Switch (ACS) 

a. One of the following ACS units is available 
in the Hi-Lo Line of relays. 

ACS CURRENT ACS/VOLTAGE MINIMUM 

UNIT RANGE DROP RECOMMENDED 

RANGE(!) SUPPLY 

VOLTAGE(2) 

0.15 0.2-0.38 40-76 -

0.5 0.75-1.5 14-27 208 

1.0 1.5 -3.0 6.8-14 120 

(1) This is the voltage range which will operate the 
ACS coil only. 

(2) When connected a current switch in series 
with full rated voltage relay or trip coil. 

b. Energy Requirements 

ACS BURDEN IN THERMAL CAPACITY 

UNIT VOLT-AMPERES AMPERES RATING (COIL) 

AT MINIMUM 

SETTING I second continuous 
0.15 4.5 4.5 0.16 

0.5 4.5 18.0 0.63 

1.0 4.5 44.0 1.60 

I.L. 41-1 00F 
---------------------------- -- -------------

SETTINGS 

CO Unit 
The overcurrent unit setting can be defined by 

tap setting and time dial position or by tap setting 
and a specified time of operation at some current 
multiple of the tap setting (e.g. 4 tap setting, 2 time 
dial position or 4 tap setting, 0.6 seconds at 6 times 
tap value current). The tap setting is the minimum 
current required to make the disc move. 

To provide selective circuit breaker operation, 
a minimum coordinating time of 0.3 seconds plus 
circuit breaker time is recommended between the 
relay being set and the relays with which coordina­
tion is to be effected. 

The connector screw on the terminal plate 
above the time dial makes connections to various 
turns on the operating coil. By placing this screw in 
the various terminal plate holes, the relay will res­
pond to multiples of tap value currents in accor­
dance with the various typical time-current curves. 

Caution 

Since the tap block connector screw on both 
the CO unit and liT unit carries operating current, 
be sure that the screws are turned tight. In order to 
avoid opening the current transformer circuits 
when changing taps under load, connect the spare 
connector screw in the desired tap position before 
removing the other tap screw from the original tap 
position. 

Instantaneous Reclosing 

The factory adjustment of the CO unit contacts 
provides a contact follow. Where circuit breaker 
reclosing will be initiated immediately after a trip 
by the CO contact, the time of the opening of the 
contacts should be a minimum. This condition is 
obtained by loosening the stationary contact 
mounting screw, removing the contact plate and 
then replacing the plate with the bent end resting 
against the contact spring. 

For double trip relays, the upper stationary 
contact is adjusted such that the contact spring 
rests solidly against the back stop. The lower 
stationary contact is then adjusted such that both 
stationary contacts make contact simultaneously 
with their respective moving contact. 
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Indicating Contactor Switch (ICS) 

The only setting required on the ICS unit is 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. 

Indicating Instantaneous Trip (liT) 

The liT setting is the level of ac current at 
which it will pickup. It should be set to coordinate 
with other devices so it will never operate for a 
fault in a protective zone where tripping should be 
produced b y  other devices. The transient reach 
will not exceed 130% for an 80° circuit angl e or 
108% for a 60° circuit. 

The proper tap must be selected and the core 
screw must be adjusted to the value of pick-up 
current desired. 

The nameplate data will furnish the actual 
current range that may be obtained from the liT 
unit. It is recommended that the liT be set on the 
higher tap where there is a choice of tap settings. 
For example, for a 20 ampere setting use the 20 to 
40 tap rather than the 6 to 20 tap. 

ac Auxiliary Switch (ACS) 

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

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. 
Mount the relay vertically by means of the moun­
ting stud for projection mounting or by means of 
the four mounting holes on the flange for the semi­
flush mounting. Either the 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 stud furnished with 
the relay for thick panel mounting. The terminal 
stud may be easily removed or inserted by locking 
two nuts on the stud and then turning the proper 
nut with a wrench. 

4 

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

ADJUSTM ENTS & MAINTENANCE 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory. Upon receipt of the relay no customer ad­
justments, other than those covered under 
"SETTINGS" should be required. 

For relays which include an indicating instan­
taneous trip unit (liT), the junction of the induc­
tion and indicating instantaneous trip coils is 
brought out to switch jaw #3. With this arrange­
ment the overcurrent units can be tested separately. 

Acceptance Check 

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

1. Contact 
The index mark on the movement frame will 
coincide with the "0" mark on the 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 ap­
proximately .020". The placement of the 
various time dial positions 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 contacts 
should be approximately 1 /32". 

2. Minimum Trip Current 
Set the time dial to position 6 using the lowest 
tap setting, alternately apply tap value current 
plus 3% and tap value current minus 3%. The 
moving contacts should leave-the backstop at 
tap value current plus 3% and should return to 
the backstop at tap value current minus 3%. 

3. Time Curve 
For type C0-11 relay only, the 1.30 times tap 
value operating time from the number 6 time 
dial position is 54.9 ±5% seconds and should be 
checked first. It is important that the 1.30 times 
tap value current be maintained accurately. The 
maintaining of this current accurately is 
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necessary because of the steepness of the slope 
of the time-current characteristic (Figure 16). 
A slight variation, ± 1%, in the 1.3 times tap 
value current (including measuring instrument 
deviation) will change the timing tolerance to 
± 10% and the effects of different taps can 
make the total variations appear to be ± 15%. 

Table I shows the time curve calibration points 
for the various types of relays. With the time 
dial set to the indicated position apply the 
currents specified by Table I, (e.g. for the C0-8, 
2 and 20 times tap value current) and measure 
the operating time of the relay. The .5 to 2.5 
amp. relay and all C0-2 relays should be set on 
the lowest tap. The I to 12 amp. relay should be 
set on the 2 amp. tap with the exception of 1-12 
amp. C0-2 relay which should be set on I amp. 
tap. The operating times should equal those of 
Table I plus or minus 5%. 

4. Indicating Instantaneous Trip Unit (liT) 
The core screw which is adjustable from the top 
of the trip unit and the tap located on the top of 
the liT determines the pickup value. The trip 
unit has a nominal ratio of adjustment of I to 
24. 

The making of the contacts and target indica­
tion should occur at approximately the same in­
stant. Position the stationary contact for a 
minimum of I /32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate the liT. The 
operation indicator target should drop freely. 

5. Indicating Contactor Switch (ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the par­
ticular ICS tap setting being used. The opera­
tion indicator target should drop freely. 

The contact gap should be approximately .047" 
between the bridging moving contact and the 
adjustable stationary contacts. The bridging 
moving contact should touch both stationary 
contacts simultaneously. 

6. ac Auxiliary Switch (ACS) 
The core screw which is adjustable from the top 

I.L. 41-100F 

of the ACS unit determines the pickup value. 
The making of the contacts and target indica­
tion should occur at approximately the same in­
stant. Position the stationary contact for a 
minimum of I /32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate the ACS. 
The operation indicator target should drop 
freely. 

Routine Maintenance 

All relays should be inspected and checked 
periodically to assure proper operation. Generally 
a visual inspection should call attention to any 
noticeable changes. A minimum suggested check 
on the relay system is to close the contacts manual­
ly to assure that the breaker trips and the target 
drops. Then release the contacts and observe that 
the reset is smooth and positive. 

If an additional time check is desired, pass 
secondary current through the relay and check the 
time of operation. It is preferable to make this at 
several times pick-up current at an expected 
operating point for the particular application. For 
the .5 to 2.5 ampere range C0-5 and C0-6 induc­
tion unit use the alternative test circuit in Fig. 19 
as these relays are affected by a distorted 
waveform. With this connection the 25 j5 ampere 
current transformers should be worked well below 
the knee of the saturation (i.e. use I OL50 or 
better). 

All contacts should be periodically cleaned. A 
contact burnisher # 182A836HO I 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. 

CALI BRATION 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order. (See" Accep­
tance Check"). 
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CO Unit 

I. Contact 
The index mark on the movement frame will 
coincide with the "0" mark on the 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 ap­
proximately .020". The placement of the 
various time dial positions 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 contacts 
should be approximately I /32". 

2. Minimum Trip Current 

The adjustment of the spring tension in setting 
the minimum trip current value of the relay is 
most conveniently made with the damping 
magnet removed. 

With the time dial set on "0", wind up the 
spiral spring by means of the spring adjuster 
until approximately 6-3/4 convolutions show. 

Set the .5-2.5 amp relay and all C0-2 relays on 
the minimum tap setting. With the exception of 
C0-2 relay, set the 1- 1 2  amp. relay on the 2 
amp. tap setting. Set the 1 - 1 2  amp. C0-2 on the 
1 amp. tap. Set time dial position 6 on all 
relay.-;. 

Adjust the control spring tension so that the 
moving contact will leave the backstop at tap 
value current + 1.0% and will return to the 
backstop at tap value current -l.Ot!( .. 

3. Time Curve Calibration 

6 

Install the permanent magnet. Apply the in­
dicated current per Table I for permanent 

magnet adjustment (e.g. C0-8, 2 times tap 
value) and measure the operating time. Adjust 
the permanent magnet keeper until the 
operating time corresponds to the value of 

Table I. 

For type CO-Il relay only. the 1.30 times tap 

value operating time from the number 6 time 

dial position is 54.9 ±5ri( seconds. It is impor­
tant that the 1.30 times tap value current be 

maintained accurately. The maintaining of this 
current accurately is necessary because of the 

steepness of the slope of the time-current 

characteristic (Fig. 16). A slight variation, ± 1%, 
in the 1.3 times tap value current (including 
measuring instrument deviation) will change the 
timing tolerance to ± 10% and the effect of 
different taps can make the total variations 
appear to be ± 15%. If the operating time at 
1.3 times tap value is not within these limits, a 
minor adjustment of the control spring will give 
the correct operating time without any undue 
effect on the minimum pick-up of the relay. 
This check is to be made after the 2 times tap 
value adjustment has been made. 

Apply the indicated current per Table I for the 
electromagnet plug adjustment (e.g. C0-8, 20 
times tap value) and measure the operating 
time. Adjust the proper plug until the operating 
time corresponds to the value in Table I. 
(Withdrawing the left hand plug, front view, in­
creases the operating time and withdrawing the 
right hand plug, front view, decreases the time.) 
In adjusting the plugs, one plug should be 
screwed in completely and the other plug run in 
or out until the proper operating time has been 
obtained. 

Recheck the permanent magnet adjustment. If 
the operating time for this calibration point has 
changed, readjust the permanent magnet and 
then recheck the electromagnet plug adjust­
ment. 

4. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the par­
ticular ICS tap setting being used. The opera­
tion indicator target should drop freely. 

5. ac Auxiliary Switch ( ACS) 
The core screw must he adjusted to the value of 
pickup current desired. The nameplate data of 
the ACS will furnish the actual current range 

that may be obtained from the ACS unit. 
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I.L. 41-100F 

6. Indicating Instantaneous Trip {"nit (liT! RENEWAL PARTS 
The rrorer tar must he selected and the core 
screw adjusted to the value of rickur current 
desired. 

The namerlate data and tar rlate of the liT 
will furnish the actual current range that may 

he obtained from the liT unit. 

Rerair work can he done most satisfactorily 
at the factory. However. interchangeable rarts 
can be furnished to the customers who are equip­
red for doing rerair work. When ordering rarts 
always give the comrlete namerlate data. 

TABLE I 

TI ME CU RVE CALIB RATION DATA -
50 and 60 Hertz 

PERMANENT MAGN ET ADJUSTM ENT 

RELAY TIME C U RRENT O PERATI NG 
TYPE DIAL (MULTIPLES TIME 

POSITION OF TAP SECO N DS 
VALUE) 

C0-2 6 3 0.57 

C0-5 6 2 37.80 

C0-6 6 2 2.46 

C0-7 6 2 4.27 

C0-8 6 2 1 3.35 

C0-9 6 2 8.87 

CO- I l  6 2 1 1 .27 

ELECTRO MAGNET PLUGS 

C0-2 6 20 0.22 

CO-S 6 1 0  1 4.30 

C0-6 6 20 1 . 1 9  

C0-7 6 20 1 . 1 1 

C0-8 6 20 1 . 1 1 

C0-9 6 20 0.65 

CO-I l 6 20 0.24 /'., 

L\ For 50 Hz. CO- I I relay 20 times operating time 
limits are 0.24 + 10% -5%. 
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EN E R GY R EQUI R EMENTS 

INSTANTANEOUS TRIP UNIT ( li T )  

T Y P E  R ANG E S  

O F  AVAI L AB L E  TAP 

l iT W I T H  CO R E  SETTING 

UNIT ADJUSTMENT 

2-7 2-7 

2-48 7- 1 4  7- 1 4  

1 4-48 1 4-48 

6-20 6 - 20 

6 - 1 44 20-40 20-40 

40 - 144 40 - 144 

CONT I N UOUS 
AMPERE 

TAP RAT I N G  
RANGE 

(AMPERES) 

0 . 5  0 . 9 1  

0 .6 0 . 96 

0 . 8  1 . 1 8  

0 . 5 / 2 . 5  1 . 0 1 .37 

1 . 5 1 . 95 

2 . 0  2 . 24 

2 .5 2 . 5 0  

1 . 0 1 .65  

1 .2 1 . 90 

1 . 5 2 . 2 0  

2 . 0  3.30 

2 . 5  4 . 00 

3 . 0  5 . 00 

1 / 1 2  
3 . 5  5 . 50 

4 . 0  6 . 5 0  

5 . 0  7 . 1 0  

6 . 0  8 . 8 0  

7 . 0 9 . 5 0  

8 . 0  1 0 . 5 0  

1 0 .0  1 2 . 00 

1 2 . 0 1 3 . 0 0  

B U R D E N  

MINIMUM 
AT P ICKUP 

P I C K U P  
3 T I M E S  

R XL z 
P ICKUP 

2 . 6 8  . 42 . 8  . 7 2  

7 . 07 6  . 048 . 0 9  .086  

14  . 032 . 0 1 2  . 035 . 035 

6 . 1 08 .067 . 1 27 . 1 25 

20 . 0 1 6  . 008 . 0 1 8  . 0 1 8  

40 . 007 . 002 . 007 . 0 07 

ENE RGY REQUIREME NTS 
C0-2 SHORT TIMF R E LAY 

ON E SECOND POWER 

RAT I N G  FACTOR 
AT 

(AMPERES) ANGLE <j> TAP VALUE 

CURRENT 

28 58 4 .8  

28 5 7  4 . 9  

2 8  5 3  5 . 0 

28 5 0 5 .3 

2 8  4 0  6 . 2 

28 36 7 .2 

28 29 7.9 

2 8  5 5  4 .6 

2 8  5 4  4 .6 

28 53 4.8  

28 54 4.8 

56  56 4 .7 

56  5 5  4 . 9  

56  5 4  4 . 9 

56  53 4.8  

230 53 5 . 1  

230 5 0  5 .2 

230 48 5 .7 

230 46 6 . 2 

230 40 6 .8  

230 35 7 .8 

OHMS CONT. 1 SECOND 

R AT ING R AT IN G  

10 T IM E S  20 T I M E S  AMPS AMPS 

P ICKUP P ICKUP 

. 67 . 67 2 . 5  7 0  

. 075 . 07 5  7 1 40 

. 035 . 03 5  1 0  1 85 

. 1 25 . 1 00 7 8 8  

. 0 1 8  . 0 1 8  1 6 2 80 

. 007 .007 2 5  460 

VOLT AMPERES** 

AT 3 TIMES AT 10 T I M E S  AT 20 T I M ES 

TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURRENT 

39.6 256 790 

39.8 270 85 1 

4 2 . 7  308 1 024 

45 .4 348 1 2 2 0  

54.4 435 1 740 

6 5 . 4  5 8 0  2 2 8 0  

73.6 700 285 0 

37 .3 266 895 

38 . 0  2 8 0  1 000 

40 . 0  3 1 0  1 1 5 0 

40.5  3 1 5  1 1 80 

3 9 . 2  282 970 

40 .2  2 95 1 05 0  

4 1 . 0  3 1 2  1 1 2 5  

4 1 . 0 325 1 1 5 0  

42 .7 330 1 2 00 

44 . 0  360 1350 

48 .5  390 1 6 00 

53. 0 475 1 8 00 

6 1 . 0 565 2 5 0 0  

7 0 . 0  6 8 0  3300 

The rmal capacit ies  for short time s other than one s e cond may be calculated on the basis of time being 

inverse ly proport ional t o  the square of t he current 
¢ Degre e s  current lags voltage at tap va lue current 

** Voltages taken with R e ctox type voltme ter 
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I.L. 41·100fl 

E N E RGY R EQU I R EMENTS 

C 0 - 5  LONG TIME A N D  C0 -6 DEFI NITE MINIMUM TIME RELAYS 

VOLT AMP E R ES * *  

AMP E R E  
CONT I N UOUS ON E SECOND POWER 

AT AT 3 TIMES AT 10 TIMES AT 20 TIMES 

RANGE 
TAP R ATING RATING F ACTOR 

TAP VALUE TAP VALUE T AP VAL U E  T AP V A L U E  
(AMP E R E S) ( AMP E R E S) ANG L E ¢ CUR R ENT C U R R ENT CURR ENT CUR R E NT 

0 . 5  2 . 7  88 69 3. 92 20 . 6  1 0 3  2 7 0  

0 . 6  3 . 1 88 68 3 . 9 6  2 0 . 7  1 0 6  2 8 8  

0 . 8  3. 7 88 67  3 .96 2 1  1 1 4 325 
0 . 5 / 2 . 5  

1 . 0  4. 1 88 6 6  4 . 0 7  2 1 . 4 1 2 2  360 

1 . 5 5 . 7  88 62  4 . 1 9  23. 2  1 47 462 

2 .0 6 . 8  88 60 4 .30 2 4 . 9  1 6 8  5 48 

2 . 5  7 . 7  8 8  5 8  4.37 2 6 . 2  1 8 0  630 

1 . 0  4 . 5  88 69 3.98 2 1 . 0 1 0 0  2 65 

1 . 2  5 . 5  88 68 3. 93 2 1 . 3 1 03 282 

1 . 5 6 . 0  88 6 7  4 .00 2 1 . 8  1 09 308 

2 . 0  7 . 7 88 66 3 .98  2 1 . 9 1 1 5 340 

2 . 5  9 . 5  88 6 5  3 . 9 8  2 2 . 2  1 22 363 

3 . 0  1 0 . 0 230 6 5  4 . 02 2 2 . 5  1 25 366 

1 / 1 2  3 . 5  1 2 . 0  230 65 4. 06 23 . 2  1 32 403 

4 . 0  1 3 . 5  230 64 4 . 1 2  23 . 5  137 420 

5 . 0 1 5 .0 230 6 1  4 . 1 8  24. 6  1 5 0 500 

6 . 0  1 7 . 5  460 60 4 . 35 25 . 8  1 65 5 70 

7 . 0  2 0 . 5  460 5 7  4 . 44 2 7 . 0  1 8 5  630 

8 . 0  2 2 . 5  460 53 4 .54 2 8 . 6  2 1 1  736 

1 0 . 0  23. 5  460 48 4 . 80 3 2 . 5  2 6 6  940 

1 2 . 0  2 6 . 5  460 42 5 .34 37 . 9  3 25 1 1 5 2  

Thermal c apacitie s for s hort times other than one s econd may b e  calculated on the basi s  o f  time being inver ­

s e ly proportional to the s quare of the current 

¢ D e gre e s  c urrent lags voltage at tap value current 
* * Voltages taken with Rectox type voltmeter 
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E N E RGY R EQU I R EMENTS 

C0-7 :vi O D E R AT E L Y  I N V E RS E  T I M E  R E L A Y  

VOLT AMP E R E S * * 

AMP E R E  
CO N T I N UO U S  O N E  S E C O N D  P O W E R  

R AN G E  
T A P  R AT I NG R AT I NG F ACTOR AT AT 3 T I M E S  A T  1 0  T I M E S  A T  2 0  T I M E S  

( AMP E R E S) ( AMP E R E S) A N G L E <,/> T A P  V AL U E  T AP V AL U E  T AP V AL U E  T AP V A L U E  

C U R R E N T  C U R R E NT C UR R E NT C U R R E N T  

0 . 5  2 . 7  8 8  6 8  3 . 8 8 20 . 7  1 0 3  2 7 8  

0 . 6  3 .  1 88 6 7  3 . 9 3  20 . 9  1 07 2 8 8  

0 . 8  3 . 7  8 8  66 3 . 9 3  2 1 . 1  1 1 4 3 2 0  

0 . 5 / 2 . 5  1 . 0  4 .  1 8 8  6 4  4 . 00 2 1 . 6  1 2 2  3 5 6  

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

2 . 0  6 . 8  8 8  5 8  4 . 24 2 4 . 8  1 7 4  5 5 2  

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

1 . 0  4 . 5  8 8  6 8  3 . 8 6  20 . 6  1 00 2 6 5  

1 .  2 5 . 5 88 67 3 . 8 2 2 0 . 4 1 04 2 7 0  

1 .  5 6 . 0  88 66 3 . 9 2  2 1 . 2  1 1 0 3 0 0  

2 . 0  7 . 7  88 65 3 . 90 2 1 . 8  1 1 7 3 1 2  

2 . 5  9 . 5  8 8  64 3 . 9 0  2 1 . 8 1 2 3 3 60 

3 . 0 1 0 . 0  230 63 3 .  92 2 2 . 5  1 2 7 3 90 

1 / 1 2  3 . 5  1 2 . 0  230 63 3 . 97 2 2 . 7  1 3 1  4 1 3 

4 . 0  1 3 . 5  2 3 0  6 3  4 . 02 2 2 . 9  1 3 6  4 2 0  

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

6 . 0  1 7 . 5  460 58 4 . 29 2 5 . 5  1 6 5  5 2 8  

7 . 0  2 0 . 5  4 6 0  5 4  4 . 4 3  2 7 . 3  1 8 9 630 

8 . 0  2 2 . 5  4 6 0  5 0  4 . 5 0  3 0 . 8  2 06 7 3 2  

1 0 . 0 2 3 . 5  -160 46 4 . 8 1 3 2 . 6  2 5 0  9 7 0  

1 2 . 0  2 6 . 5 4 60 42 5 . 04 3 6 . 9  3 4 2  1 2 24 

C 0- 8  I N V E RS E  Tl:\IE AN D C 0- 9  V E R Y  I N V ERSE TI:\1£ R E L A YS 

0 . 5  2 . 7  8 8  7 2  2 . 3 8  2 1  1 3 2  3 5 0  

0 . 6  3 .  I 8 8  7 1  2 .  3 8  ::n 1 34 3 6 5  

0 . 8  3 . 7  8 8  69 2 . 40 2 1 . 1 1 4 2  4 0 0  

0 .  5 :  2 . 5  1 . 0 -1 . 1  8 8  6 7  2 . 4 2  2 1 . 2 1 5 0  4 4 0  

1 . 5  5 . 7 8 8  62 2 . 5 1 2 2  1 7 0  5 3 0  
2 . 0  6 . 8  8 8  5 7  2 . 65 23 . 5  200 6 7 5  

2 . 5  7 . 7 8 8  5 3 2 . 74 :24 . 8  2 2 8  8 0 0  

1 .  0 L5 8 8  7 3  2 . 3 3 20 1 3 5  3 4 7  

1 . 2  5 . 5  8 8  7 3  2 . 3 3  20 1 3 5 3 6 1  

1 .  5 6 . 0  8 8  72 2 . 3 5 20 . 1  1 4 2  3 8 3  

:2 . 0  7 . 7  8 8  69 2 . 3 5 20 . 2  1 4 5  4 1 2  

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

3 . 0  1 0 . 0 230 67 2 . 3 7  20 . 4  1 4 9  4 20 

1 1 2  3 . 5 1 2 . 0  2 3 0  66 2 . 3 8  2 0 . 9  1 53 4 5 0  

-1 . 0  13 . 5  230 65 2 . 40 2 1 . 0  1 5 7 4 60 

5 . 0  1 5 . 0 2 3 0  6 3  2 . 40 2 1 . 0 1 64 500 

6 . 0  1 7 . 5  4 60 60 2 . 4  7 2 1 . 6 1 70 5 2 5  

7 . 0 2 0 . 5  4 6 0  5 7  2 . 5 1  2 1 . 8  1 80 600 

8 . 0  2 2 . 5  4 60 5 5  2 . 5 2  2 2 . 2  1 9 2  6 7 2  

1 0 . 0 2 3 . 5  460 4 8  2 . 77 2 4 . 5 2 3 0  8 3 0  

1 2 .0 2 6 . 5  460 45 2 . 94 2 5 . 4  2 5 8  9 60 

T h e r m a l  c a pac i t i e s  f or s h or t  t i mes o t h e r  than one s e c ond may be c a lc u la t e d  on t h e  bas is of t ime b e i n g  
i n v e rs e ly p r o p or t i on a l  t o  t h e  s qu a r e  of t h e  o t h e r  c u r r e n t .  

cD D e g r t• c s  c urrl 'nt  lags v o l t a g e  a t  t a p  v a l ue c u r re nt . 

* * V o l t a g e s  t a k e n  w i t h  R e c t o x  t y pe v o ltmete r .  
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I .L. 4 1 - 1 00F 

ENERGY REQU IREME NTS 
C O- I l F X T H F �I F L Y  I:'-I VFRSF TI �IF H F l d'\ Y  

VO LT AMP E R ES * *  

CONT I N UOUS ON E S E C O N D  POWE R 
AMPE R E  

TAP RAT I N G  R A T I N G  FACTO R AT AT 3 T I M E S  AT 1 0  T I M ES AT 20 T I M ES 

R A N G E  
(AMPE R ES) (AM P E R ES )  ANG L E  rp TAP V A L U E  TAP VA L U E  TAP V A L U E  T A P  V A L U E  

C U R R E N T  C U R R E NT CU R R E N T  C U R R E NT 

0 . 5  1 . 1 5 6  3 6  0 - ·) 
. I � fi . 5 4  7 1 . 8 2 :i 0  

0 . 6  1 . 9 5 ()  3 4  0 . 7 5  6 . 8 0  1 5 . 0  2 6 7  

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

0 . 5 / 2 . 5  1 . 0 ') -� . ::> 5 6  2 7  0 . 8 9  8 . 3 0  9 3  . I  3 3  0 

1 . 5 3 . 0 5 6  2 2  1 . 1 3 I 0 . 04 1 1 5 . 5 4 1 1  

2 . 0  3 . 5 5 6  1 1  1 .3 0 1 1 . 9 5  1 3 6 . 3 5 02 

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

1 . 0  3 .5 56 3 0  0 .8 2  7 . 4 8 2  3 0 0 

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

1 .5 5 . 5 5fi 2 6  0 , 97 8 . 6  9 :3 :3 5 0  

2 . 0  8 . 5  5 6  2 5  1 . 0 0  8 . 9  9(j 3 8 0  

2 . 5  I 0 . 0  5 6  2 4  1 . 1 0 9 . 0  96 3 7 7  

3 . 0 1 2 . 5 2 3 0  3 3  0 . 3 1  8 . 0  8 8  3 4 0  

3 . 5 1 4 . 0  2 3 0  3 1 0 . 8 8  8 . 2  8 8  3 4 0  
1 / 1 2  

4 . 0  1 5 . 0  2 9  3 6 6  2 3 0  0 . 94 8 . 7  96 

5 . 0  1 7 . 0  2 3 0  2 5  1 . 1 0  I 0 . 0  I I  0 4 3 5  

6 . 0  1 8 . 5 4 6 0  2 2  1 . 2 5  1 1 . 5 1 2 0  4 7 8  

7 . 0  2 0 . 0  4 6 0  2 0  1 .4 0  1 2 . 3 1 3 5  5 6 0  

8 . 0  2 1 . 5  4 6 0  1 9  1 .5 0  1 4 . 0  ! fl O  6 4 8  

I 0 . 0  2 5 . 0  46 0 1 4  I . 0  1 8 . 3  2 1 0  0 0 0  
1 2 . 0  2 8 . 0  4 6 0  1 0  2 . 4 2 3 . 8  2 7 6  1 2 00 

Thermal c a pac i t i P s  for s h ort t i mes oth P r  than on e s e c ond may be c a lc u lated on t h e  bas is of t ime b e i n g  

i n v P rs P ly pro port i on a l  t o  t h e  squarE? o f  t h e  c urre n t .  

cD D P grePs c ur r e n t  lags v o lt a g e' a t  t a p  value c u r re n t .  

* * V oltage s ta k e n  w i t h  R e c t o x  t y pe v olt me t P r .  
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I "D I CAT I RG 

COMTACTOR 

SW I TCH- -----P-

co co 

INTERNAL SC H EMATIC 

--� 

Fig. 1. Internal Schematic of the Double Trip Relay Without liT 
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I .L. 41-1 00F 

r----------------------------·-------·--------'------. 

INDICATING 
CONTACTOR 
SWITCH 

co 

�-1 
I 
I 

INTERNAL SCHEMATIC 

L __ - - _ _  Q. _ _  Q _ _  2 _ _  Q. _ _  ¢ _ _  

0 0 0 0 0 0 
FRONT VIEW 

INDUCTION UNIT 

I NDICATING 
INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 

..__.._-
CURR ENT TEST JACIQ 

CHASSIS OPERATED 
SHORTING SWITCH 

-+--- TERMINAL 

Sub. 1 
3498A03 

Fig. 2. Internal Schematic of the Double Trip Relay With liT 
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1 4  

I ND I CAT I NG 
COHTACTOR ---L..31u 

SW I TCH 

I NTERNAL SCH EMATIC 

I CS 

FRONT VIEW 

......t..--+------+--- 1 HDUCT I  OH UN I T  

R ED H ANDL E 
TEST SW I TCH 

-'f..--++--- CU RREN T  TESl JACK 
CHAS S I S  OPERATED 
SHORT I NG  SW I TCH 

TERM I HAL 

Sub. 3 
5704523 

Fig. 3. Internal Schematic of the Single Trip Relay Without liT 
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INDICATING 
CONTACTOR 
SWITCH 

�--1 I I I I L - - - -
0 

INTERNAL SCHEMATIC 

Fig. 4. Internal Schematic of the Single Trip Relay With /IT 

I .L. 41-1 00F 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

Sub. 1 
3498A02 
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1 6  

I NDICAT I N G  
CONTACTO R 
SWIT CH 

INTERNAL SCH EMATIC 

FRONT VIEW 

INDUCTION UN IT 

INDICATING 
I NSTANTAN EOUS 
UN I T  

RED HANDLE 

T EST SWITCH 

x .. �---t""t"- CURRENT TEST JACK 

��--r-- Ci: HASSIS OPERATED 
SHORTING SWITC H 

TER MI N A L  

Sub. 1 
3508A 73 

Fig. 5. Internal Schematic of Double Trip Relay With liT to Separate Terminals. 
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I N D I C A T I U G 

CO! IT ACTOR -

s·w l  fCH 

r -
1 
I 
I 
L -

I NTERNAL SCHEMAT I C  

I C S 

l i T  

I.L. 41-100F 

l----+--t--- I I ! D I  C f\T I H G  

I fl STMl TAIIEOUS 

U N I T  

R ED II Ail OL  E 

TEST S W I  TCI I  

1 C U R R E N T  TEST J ACK  

CD 
_ ..J  C HASS I S  OPERATED 

__.-- S�WRT I N G SW I TCII 

TER t� I t : .:, l 

FRONT V I EW 

Fig. 6. Internal Schematic of the Single Trip Relay with /IT Contacts wired to Two 
Separate Terminals 
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I ND I CAT I NG 

A·C COIITACTOR 

SW I TCH 

co 

I NTERNAL SCHEMAT I C  

ACS 

C HASS I S  OPERATED 
__1.---+---r-sHORT I NG SW I TCN 

RED HANDLE 
- 0- -0 - -c�f - Q - 0- -0 - TEST SW I TCH 

)(-L+-�� CURREMT TEST JACK 

_ _¢ _ _ $ _ _  $ _ _  Q_ _Q - Q - . - . - - . _j  
@ ® � @ @ 0 

FRONT V I EW 

1 83A680 "' 
�------------------------------------------------------------� 

Fig. 7. Internal Schematic of the Single Trip Relay with an ACS Unit 
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I N D I CAT I NG 
AC 

CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

CO ACS 

l i T l i T 

I .L. 41-100F 

INDUCT I ON UN IT 

INDICATING 
INSTANTANEOUS 
UN IT 

D HANDLE 
TEST SWITCH 

---��+---�URRENT TEST 
JACK 

FRONT VIEW 

3515A06 

Fig. 8. Internal Schematic of the Single Trip Relay with an ACS unit and liT 
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I ND I CAT I NG 
AC 

CONTACTO R 
SWITCH 

2 0  

I N T E R N A L  SCH EM.ATIC 

CO ACS 

l i T l i T  

FRONT VIEW 

I NDUCT I ON UN IT 

I N D I CAT I N G  
INSTANTANEOUS -, 
U N I T  

· D  H AN D LE 
TEST SWITCH 

URRENT TEST 
JACK 

3524A37 

Fig. 9.  Internal Schematic of the Single Trip Relay with an A CS Unit and with /IT 
Contacts Wired to Two Separate Terminals 
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I.L. 41-100F 

CU R V E  l. U 8 2�� 
7 0.-�-,-,����T-�����������,-�����-����� 

60 

-- TYP I C AL T I ME CURVES 
TYPE C 0-2 

OVER C URRENT RELAY 
50-60 HERTZ 

-----r- -�---+ 

� 50�------�������������-+�--��_,--�_,--��T---�--�� 
f) 
<( 
en 
...w 
_J 
u 
>-
0 
o 40�----+---�������--�--���������--���*-4-��--�-+--� 
co 

(f) 
� 
_J 
u 
>­
u 

QL-------�------L-��--�--�--���--�L-�--���L-----���--� 
1 2 3 5 6 7 8 G 1 0  

MU L T I P L E S O F  T AP V A L U E CU R R E N T  

Fig. 10. Typical Time Curve o f  the Type C0-2 Relay 
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2 2  

I TYPI C AL T I ME C URVES 
TYPE C0-5 

r---l+---t--t--r-tt-t-+-+--t-++--1-r-r-+-..__._,-+___,_��+--� OVER C URRENT RELAY 

50-60 HERTZ 

. ' 

1 . 1 1 1  i 

I '  I 

I 

100r---����,�-r�--�--�--+-��--r-�r--+--+-4-ffi 
l l '\ I \ \ \. \. \' ' \ \ " \ 1\ i\ '\ I 

I ! 

\ \ \ \:  l '  

\ \ \ \ ' . 
\ 1 \ \ \  \ 

! 

�----�+-���� �� - �  
�-----+--�+---� - 1 -� • - . ;  • - - - - - - - I ��-+-----+, --+---i�,.._ 1/2 ... - -

2 3 5 
MU L T I P L E S  O F  T AP V A L U E  C U R R E N T  

Fig. 1 1. Typical Time Curve o f  the Type C0-5 Relay 
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U) 0 z 0 u UJ U) \ \ 1\ ' " " 

2 3 5 6 7 
MU L T I P L ES O F  TAP V A L U E C U R R E N T  

I .L. 41-100F 

TY P I CAL T I ME C URVES 

TY PE C0-6 
OVER C URRENT RELAY 

50-60 HERTZ 

8 9 10 12 1� 16 18 20 

4 1 8246 

Fig. 12. Typical Time Curve of the Type C0-6 Relay 
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Fig. 13. Typical Time Curve of the Type C0-7 Relay 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



5 

2 3 � 5 6 7 8 g 10 
� U L T I P L ES O F  TAP V A L U E  C v R R E N l 

, Fig. 14. Typical Time Curve of the Type C0-8 Relay 

I.L. 41-100F 

12 l� 18 1B 6) 

41 8248 

2 5  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I I I 
1\ l i' I 

I 
I H-

1+---+---r--+-+-+-�_J 

I 

Mo..J. 
l �' 

lr r 0 
1 2 3 ij 

MU L T I P L E S  OF TAP 

:j l 1 ' : I 
. ,  ' 

l l 

ll 
I 

' I 
L u · j " 1 

..... 
' I  

-· 

!5 6 7 8 

V A L U E C U R R E N T  

: 

I I 

9 10 12 1� 16 18 20 

4 1 8249 <"' �--------------------------------------------------------------� 
Fig. 15. Typical Time Curve of the Type C0-9 Relay 

26 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



"' 0 z: 0 0 

100 
90 
80 
70 

66 

so 

�0  

30  

20 

10 
9 
8 
7 

6 

5 

II 

3 

2 

� 1 . 0  
:z o. 9 - 0. 8 � 0. 7 

;::: 0 . 6  

0 . 5  

O . LI  

0 . 3  

0 . 2  

0 . 1  
0 . 09 0.08  
0 . 0 7  

0 . 06 

0 . 0 5  

O.Oij 

0 . 0 3  

0 . 02 

0 . 0 1  

2 3 II 5 "6 7 8 9 10 

I ��\ �\\\\ 
. \\ 

\ 

\ \ \ 
I \ 
\ 

1 

� \\\\\ 
�\\\� 
�\\�� 
�\� � � I _L\ ,\VI,\\ 1\ \ , \\ \\\�\ 
\ _\ l1l \\\�\ \ _l l\ \ \\�\ 
\ 1\ l\' l� l\,l\ \ 1\ 1\  l\l\\ 1 \  1\ \ 1\l\\ \ ll\  1\�\\l\ 
\ \ \ I \  1\� �\ 1\ I\ I\[� � � 

1\ \ I\ I\� � !"\ � � &� 
1 \  1 \  i \ �\ l\ \ 1\ f\ 

1\ 1 \  1\ l\. \ L\ \ 1\f\ )\'\ 
' 1\ 1\ " 1'['\ 
1\ 1'\ 

\ 1\ 1\ 1'-
\ " 

\ 1'\ \ 
\ 1\ 1\ 

i\ i\ \ 
1\ 

_'\. " "\ 1'\ 

""' 

2 3 II S 6 7 8 9 10 

l" l'-l'" t"-['[' 
['., 
f'. 
]' 

, ,['., l' 
"\ f'. i\ I'\ 

['\."" 1"-o 
["-,. i""-

I' 

MULTI PLES OF TAP VALUE CURREMT 

20 30 '10 

t"r-., 
12'....: )'.. ::--l' r-
[',. J'.. ,....._r-
1'--["'--,....._[:: I'-......... i"-- r-

t-� 
t'--I'-'-.. -

t-

....... I'-

"'"'-. 
I"'--

20 30 '10 

1 1  
10 

9 
8 
7 
6 

5 

J 

2 

1/2 

Fig. 16. Typical Time Curve of the Type C0- 1 1  Relay 

T I ME D I AL 
SETT I IIG 

I.L. 41-100F 

2888655 

2 7  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



STA T I ON BUS 

��-------------------------- A 

--�-------------------------- 8 

D. C .  TR I P  BUS 
POS. --.-------------------------

--+-�-.------------------------ c 

A 8 C 

PH.A 

PH . B 

PH . C 

D E V I C E N UMbER  CHART 
� 1  � O V E RCURREHT REL AY,  T Y P E  CO 

et-N - GROUND O VERCURRENT R ELAY , TYPE CO 
5� - POwER C I RCU I T  BREAKER 

I C S - I N D I CAT I N G  COHTACTOR SW I TCH 
a - BREAKER AU X I L I ARY CONTACT 

TC - BREAKER TR I P  CO I L  

OR 
N EG .  

52 a 

N EG. � 
OR 

POS.  

5 1 - B ol- C 5 1 - N 

Sub. 2 
182A 755 

'---------------------------------------·------ - -·- -

0 Fig. 1 7. External Schematic of HiLo CO relay for Phase and Ground Overcurrent Protection on a Three Phase System. 

STATION B US 

A B C 

A 

B 
c 

51-A 
PH, A 

51-B 

PH. B 

51 - C 

PH. C 

DEVICE NUMBER CHART 

51 - OVERCURRENT RELAY.! TYPE C O (DWG. I83A680) 
51 -N - GROUND OVERCURRENT RELAY) TYPE C O  

52 - POWE R CIRCUI T BREAK E R  
52a - BREAKER AUXIL ARY CONTACT 
ACS - INDICATING CONTACTOR SWITCH 

T C - BREAKER TRIP COIL 

AC T R I P  BUS 

51 - B  51-C 51- N 

( SAME AS PHASE A ) 
ACS 

3527A93 

0 Fig. 1 8. ExtPrnal Schematic of HiLo CO Relay with A CS Unit for Phase and Ground Protection on a Three Phase System 
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CO R E LAY ( F R O N T  V I EW )  

I .L. 4 1 -1 00F 

S TO P  ( RELAY CONTACT 
} TO T I M E R  ( T I M E R  S T O P S  WHEN 

.-------------+ (CLOSES 

A LT E R N A T I V E C O N � ECT I O � S  FOR . 5  TO 2 . 5  AMPERE R A N G E  
CO- S A N D  C 0 - 6  R ELAYS 

} TO T I M E R  ( T I M E R  STARTS WH E N ) 
START  ( SW I TCH " S "  C L O S E S ) 

SWITCH 

1 2 0  V O L T S  

AC 

RELAY SHOULD 
BE TESTED 
IN CASE 

Sub. 3 
3503A43 

Fig. 19. Diagram of Test Connections for the Type CO Relay. 
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LAST 
THREE 
DIGITS 

OF STYLE 
N U MBER 

60 HZ 50 HZ 

AOI A2 1 

A02 A22 

A03 A23 

A04 A24 

A05 A25 

A06 A26 

A07 A27 

A08 A28 

A09 A29 

A I O  A30 

A l l A3 1 

A l 2  A32 

A l 3  A33 

A l 4  A34 

A l 5  A35 

A l 6 A36 

A l 7 

A l 8  A38 

A l 9 

A20 A40 

30 

RELAY TYPE 
C0-2 
CO-S 
C0-6 
C0-7 
C0-8 
C0-9 
CO- I l 

RANGE RANGE 
co liT 

6 

.5-2 .5  -

.5-2 .5 -

.5-2.5 2-48 

.5-2 .5 2-48 

1 - 1 2  -

1 - 1 2 -

1 - 1 2  6- 1 44 

1 - 1 2 6- 1 44 

.5-2 .5 6- 1 44 

.5-2 .5 6- 1 44 

1 - 1 2  2-48 

1 - 1 2  2-48 

.5-2 .5 2-48 

1 - 1 2 6- 1 44 

. 5 - 2 . 5  6- 1 44 

1 - 1 2  2-48 

.5-2 .5 2-48 

1 - 1 2 6- 1 44 

. 5- 2 . 5  6- 1 44 

1 - 1 2  2-48 

FIRST 7 D I GITS OF STYLE N O. 
26SC I 95 
264C897 
264C898 
264C899 
264C900 
264C90 1 
26SC047 

DESCRIPTION 

SINGLE TRIP 

DOU BLE TRIP  

S INGLE TRIP 

DOU BL E  TRIP  

S INGLE TRIP  

DOU B L E  TRIP  

S INGLE TRIP 

DOU BLE TRIP 

S INGLE TRIP  

DOU B L E  TRIP  

S I NG L E  T R I P  

DOU BL E  TRIP  

DOU B L E  T RIP 
W I T H  liT CONTACTS W IRED 
TO SEPARATE T E R M INALS 

DOU BLE TRIP  
WITH l iT CONTACTS W I RED 
TO SEPARATE TERM INALS 

DOU BL E  TRIP  
WITH l iT CONTACTS W I RED 
TO SEPARATE TERMINALS 

DOU B L E  T R I P  
W I T H  l iT CONTACTS W I RED 
TO SEPARATE TERMINALS 

WITH I IT CONTACTS W I RED 
SINGLE TRIP  

TO TWO SEPARATE T E R M I N A LS 

, WITH l iT CONTACTS W I RED 
SINGLE TRIP  

TO TWO SEPARATE TERMINAL 

WITH l iT CONTACTS W I RED 
SINGLE TRIP 

TO TWO SEPARATE TERM INALS 

. WITH I IT CONTACTS W I RED 
SINGLE T R I P  

T O  TWO SEPARATE TERM I N A LS 

Fig. 20. Style Descriptions of CO Relay with ICS Unit. 

SCHEMATIC 

5704523 
(F IG. 3 )  

57 04524 
(F IG .  I )  

3498A02 
(F IG. 4) 

3498A03 
(F IG. 2)  

57 04523 
(F IG .  3 )  

5704524 
(F IG .  I )  

3498A02 
(F IG .  4) 

3498A03 
(F IG .  2 )  

3498A02 
(F IG . 4) 

3498A03 
(F IG .  2 )  

3498A02 

(F IG .  4) 

3498A03 
(F IG. 2 )  

3508A 73 
(FIG. 5) 

3508A 73 
FIG. 5) 

3508A 73 
(F, IG .  5) 

3508A 73 
(FIG. 5) 

35 1 6A07 

35 1 6A07 

351 6A07 

351 6A07 

Sub. 34 
7758349 
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----------------

HI-LO CO RELAYS WITH ACS UNITS 

FI RST SEVEN DIGITS OF STYLE NUMBERS ARE 1 445C81 

LAST AC S 
THREE U N ITS 

DI GITS OF RELAY RANGE IN RANGE 
STYLE NO.  TYPE co AMPS l iT DESCRIPTION 

60 HZ 50 HZ 
AOI CO- I l 1 - 1 2  .5 - SINGLE TRIP 

A02 CO- I l 1 - 1 2  1 .0 - SINGLE TRIP 

A03 C0-8 1 - 1 2  1 .0 - SINGLE TRIP 

A04 C0-5 1 - 1 2  1 .0 - SINGLE TRIP 

A05 C0-5 1 - 1 2  1 .0 6- 1 44 SINGLE TRIP 

A06 C0-9 1 - 1 2  1 .0 6- 1 44 SINGLE TRIP 

A07 CO- I l 1 - 1 2  0.5 6- 1 44 SINGLE TRIP 

A08 C0-9 1 - 1 2  1 .0 - SINGLE TRIP 

A09 C0-9 1 - 1 2  0.5 - SINGLE TRI P 

A I O C0-9 1 - 1 2  0.5 6- 1 44 SINGLE TRIP 

A l l C0-2 1 - 1 2  0.5 6- 1 44 SINGLE TRIP 

A l 2  C0-5 .5-2.5 0 .5  - SINGLE TRIP 

A l 3  C0-2 1 - 1 2  1 .0 6- 1 44 SINGLE TRIP 

A l 4  C0-9 . 5-2.5 1 .0 2-48 S INGLE TRIP 

A I ?  A l 5  C0-8 1 - 1 2  1 .0 6- 1 44 S INGLE TRI P 

A l 6  CO- I l 1 - 1 2  1 .0 6- 1 44 S INGLE TRIP 

A l 8  C0-8 1 - 1 2  . 5  6- 1 44 S INGLE TRI P 

A l 9  CO- I l .5-2.5 .5  - SINGLE TRI P  

A20 C0-7 1 - 1 2  I - SINGLE TRIP 

A23 C0-8 . 5-2. 5 I - SINGLE TRIP 

A24 C0-5 . 5-2.5 I - SINGLE TRIP 

A25 CO- I l 1 - 1 2  . 1 5  6- 1 44 S INGLE TRIP 

A26 C0-8 .5-2.5 . 1 5  2-48 SINGL E  TRI P 

A27 C0-5 1 - 1 2  . 1 5  - SINGLE TRIP 

A28 C0-8 1 - 1 2  0 .5  2-48 S INGLE TRIP 

A29 C0-6 1 - 1 2  I - SINGLE TRIP 

A30 C0-8 1 - 1 2  1 .0 6- 1 44 S INGLE TRIP 

A3 1 C0-9 .5-2.5 0.5 - SINGLE TRIP 

A32 CO- I l .5-2.5 1 .0 - SINGLE TRIP 

A33  CO- I l .5· "' 5 1 .0 2-48 S INGLE TRIP 
- -

Fig. 2 1 .  Style Description o f  C O  Relays with A C S  Units. 

SCHEMATIC 

1 83A680 

1 83A680 

1 83A680 

1 83A680 

35 1 5A06 

35 1 5A06 

35 1 5A06 

1 83A680 

1 83A680 

35 1 5 A06 

351 5A06 

1 83A680 

351 5A06 

351 5A06 

35 1 5A06 

351 5A06 

35 1 5A06 

1 83A680 

1 83A680 

!83A680 

! 83A680 

35 1 5A06 

351 5A06 

1 83A680 

351 5A06 

1 83A680 

3524A37 

1 83A680 

1 83A680 

3 1 55A06 

I.L. 41-100F 

Sub. 34 
7758349 
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I 594 j+6.063� 
1( 154.00) 

-.---

-f--

1 6 . 500 
(4 1 9 . 1 )  

'-----+-----' _L 

8 . 250 
( 209 . 55) 

j_ 

-l ( 8�.��� � 

A
:: 

1..-6.375 ... I 
( 1 6 1 . 93 )  

PAN E L  L O C A T ION 

S E M I - FL U S H  MTG. 

�.--�-

P R O J E C T I ON MTG 1 .8 1 3  
(4 6.05 

CASE 

5.563� /('2 50 DIA. 4 HOLES FOR ( 141 .30 ) J(�6.35 l,l90-32 MTG. SCREWS 

f 
1 5.750 
(400.05) 

5. 875 
149 23 ) 

5 7-0- 7903 

0 Fig. 15. Outline and Drilling Plan for the HV-3 Relay in the FT32 Case. 

W E S T I N G H O U S E  
R E LAY - I N STR U M E NT D IVI S I O N  

E L E C T R I C  C O R P O R A T I O N  
CORAL S P R I N G S, F L. 
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Westinghouse L L. 4 1 -1 oo 

I N STA L L A TI O N  • OPE R A T I O N  • M A I N TE N A N CE 

I N S T R U CT ION S 
TYPE CO (Hi Lo) 

OVERCURRENT RELAY 

CAUTION : Before putting relays ·into servic e ,  
r emove a l l  bloc king which may have been 

inserted fo r the  purpos e o f  s e c uring 

the parts during shipment , make sure 

that all  m ov ing parts operate fre ely , 

inspect the c ont acts to s e e  that they 

are clean and close properly , and oper­

at e the relay to  check the settings and 

electrical connection s .  

A P P L I C A T I O N  

These induction overcurrent relays are used t o  

disconnect circuits or apparatus when t h e  current 

in them exceeds a given val u e .  Where a station 

battery ( 4 8  volts or over) is available , the circuit 

clos ing type relays are nor mally used to  trip t he 

c ircuit breaker. 

C O N T E N T S  

This instruction le afle t applied to the following 

type s of relay s :  

T y p e  C 0 - 5  Long T i m e  Relay 

C0-6 Definite Minimum Time Relay 

C0-7 Moderat ely Inverse T ime Relay 

C 0-8 I nverse Time Relay 

C0-9 V e ry Inverse Time Relay 

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 CO relays consist of an overcurrent 

unit ( C O ) ,  an inciicating contactor switch ( ICS) ,  and 

an indicating instantanPous trip unit ( li T )  when 

rc quirPd . 

El ectrom agnet 

The electromagnet has a main t apped c oil located 

on the cPnter l P g  o f  an " E "  typP l am inat ed structure 

NEW INFORMATION 

that produces a flux w hich d ivides and r et urns 

t hrough the out er legs . A s h ading c oil  causes the 

flux through the left leg to  l ag the main pole flu x .  

T h e  out-of-phase flux es t h u s  produced i n  the air 

gap cause a contact closing torque . 

I n d i c at i n g  Contactor Switch U n i t  ( I CS) 

The d-e indicating contactor switch is a s mall 

c lapper type devic e .  A magnetic armat ure , to which 

l e af- spring mount ed contacts are att ached , is attr­

acted to the magnetic core upon energizati on of the 

switc h .  When the swit c h  clo ses the moving c ontacts 

bridge two stat ionary contacts , c ompleting the trip 

circ uit . Also during this operation two fingers on 

the armature deflect a spring locat ed on the front of 

the swit c h ,  which allows the operation indicator 

t arget to drop. 

The front spring , in addition to holding t h e  

t arget,  provides restraint for the armature and thus 

c ontrols the pickup v alue of the switch . 

I n d i c at ing  I n stantaneo u s  Tr ip  U n it ( l i T) 

The instantaneous trip unit i s  a small a-c oper­

ated c lapper type devi c e .  A magnetic armature , to 

which leaf-s pring mount ed c ontacts are att ached , is 

attracted to  t he magnetic core upon energ ization of 

the swit c h .  When the swit c h  c lo s e s ,  the moving 
contacts bridge two stationary contacts completing 

the trip c ircuit . Also,  d uring the ope ration , t wo 

fingers on the armat ure defl ect  a spring loc ated on 
the front of the swit c h  whi ch allows the operat ion 

indicator target to dro p .  

A core s c r e w  acces sible from the top of the 

s witc h  and taps on the coil provides the adj ustable 

pickup range . 

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

The relays are gene rally av ailab le in the follow­

ing c urrent ranges : 
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TYP E  CO (H i-Lo) OVE RCU R R EN T  R E L AY-----------------------------

Range T aps 

. 5 - 2 . 5 0 , 5 ,  0 . 6 ,  0 . 8 ,  1 . 0 .  1 . 5 ,  2 . 0 ,  2 . 5  

1 - 1 2  1 . 0 ,  1 .  2 ,  1 . 5 ,  2 . 0 ,  2 . 5 ,  3. 0 ,  3. 5 ,  4 . 0 ,  5 . 0 ,  

6 . 0 ,  7 . 0 ,  8 . 0 , 1 0 . 0 ,  1 2 . 0 

These relays may have e ither single or doub l e  

circ uit c losing contacts for trip ping either o n e  or 

two c irc uit breake rs . The re lays are wired per the 

internal schematics of  Fig . 1 to 4 .  

The time vs.  c urrent charact e ristics are shown 

in Figs.  5 to 9 .  These c haracteri s tics give the 

c ontact closing t ime for  the v arious time d i al 

settings when the indicated multiples of tap v alue 

current are applied to t he relay. 

Tr ip  C i rc uit  

The main c ontacts will safely close 30 amperes 

at 2 5 0  volts  d-e  and the s e al-in c ont acts of the 

indicating contac tor swit c h  w il l  s afe ly c arry this 
current  long e nou gh to trip a circuit breaker. 

The indicating instantaneous trip contacts will 

safely close 30 amperes at 2 5 0  volt s d-e , and will  

carry this c urrent long enough to trip a b reaker .  

The indic ating c ontactor s witch has t w o  t ap s  

that provide a pickup s etting o f  0 . 2  o r  2 ampere s .  

To c hange t a ps requires connecting the lead locat­

ing in front of the tap b lock t o  the desired setting 

by means of  a screw connection.  

Trip C i rcuit  Con stant s 

C ontactor Switch -

0 . 2  ampere tap . 

2 .0 ampere t ap . .  

6 . 5  ohms d-e re s istance 

0 . 1 5  ohms d-e resistance 

S E T T I N G S  

CO Unit  

T h e  overc urre nt unit s etting c an b e  defined 

b y  tap s etting and time d ial position or by tap 

s etting and a specific  time of  op eration at some 

c urrent multiple of t he tap s etting ( e . g .  4 tap s ettin g ,  

2 t i m e  dial position or 4 t a p  s etting , 0 . 6  s e conds 

at 6 times tap value current ) .  

T o  provide selective circuit br eak er ope ration , 

a minimum coordinating time of 0 . 3  s e conds plus 

2 

circuit break e r  time is r e comm ended between the �. 
relay being set and the relays with whic h  c oordina-

t ion is to be e ffe cted .  

The connector screw on the te rmin al plate 

above the time dial m akes connections to various 

t urns on the operating c oil . By p lacing this screw 

in the various terminal p late hole s ,  the relay will  

res pond to multiples of tap value c urre nts in acc ord­

ance with the various t ypical time-c urre nt curv e s .  

Caution 

Since the tap block connector screw on b oth the 

CO unit and IIT unit carries operating c urrent , be 

sure that the screws are turned t ight . In order to 

avoid opening the current transformer circ uits when 

c hangin g t ap s  under load , connect the s p are con­

nector scre w in the desired t ap position b efor e 

removing · the other tap screw from the original t ap 

position. 

I n stantaneou s Rec l os i ng 

The factory adju stment of the CO unit contacts 

provide s  a contact follow.  Where circ uit b r e ak e r  

re closing w i l l  be initiated immediately after a t r i p  

by the CO c ontact , the t i m e  o f  the opening of  t h e  

contacts should be a minimum. T h i s  c ondition i s  

obtained by loosening the stationary c ontact mount­

ing s crew , removing the contact plate and then 

re placing the plate with the b ent end resting against 

the c ontact s pring. 

For d ouble t rip relays , t he upper s t ationary 
contact is adjusted such that the cont act s pring 

rests solidly against the back sto p .  The l o we r  

stat ionary cont act is t h e n  adj ust ed s uc h  t h at b oth 

stationary contac t s  m ake contact simultaneously 

with their respective moving c ontact . 

I n d i c ating Contactor Switch ( I CS) 

The only s etting required on the res unit is 

the s e lection of the 0. 2 or 2. 0 ampere t ap setting.  

This s e l ection i s  made by c on necting the l ead 

located in front of the tap b lock to the desired 

s etting by means of the connecting screw.  

I n d i c ating I n stantaneo u s  Tr ip  ( l i T) 

The proper tap must be s e lected and the c ore 

screw must b e  adjusted to the value of pick-up 

current desire d .  

The nameplate data w i l l  furn ish the actual 

c urre nt range that may be obtained from the liT unit. 
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TYP E CO ( H i -Lo) OVERCU RR EN T R E LAY --------------------------...:I�.L:.:·...:4:..:1..:..·1:::0�0 

It is recommended that the IIT be s et on the higher 

tap wher e t here is a choice of tap s ettings . For  

e x ample , for  a 2 0  amp ere s ettin g  use the 20 to 40 

tap rather than the 6 to 20 tap.  

I N S T A L L A T I O N 

The relays s hould be m ounted on s witchboard 

p anels or their e quivalent in  a location fre e  from 

dirt , moisture , excessive vibration and heat .  Mo unt 

the relay vertically by means of the mounting stud 

for proj e ction mounting or  by means of the four 

mounting holes on the flan ge for the semi-flush 

mount ing .  Either the stud or  the mounting screws 

may be utilized for grounding the relay .  The elec­

trical c onnection s  may be made dir ectly to the 

terminals by means of screws for ste e l  panel mount­

ing or to th e termi n al stud furnished with the relay 

for t hick panel mountin g.  The t e rminal stud may 

be easily removed or inserted by lockin g  two nuts 

on the stud and then turning the proper nut with a 

wrenc h .  

F o r  detail informat ion on t h e  FT c ase r efer to 

I . L .  4 1 -076 .  

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

The proper adj ustments to  insure c orrect o pera­

tion of t his relay have been made at the factory. 

Upon receipt of the relay n o  c ustomer adj ustment s ,  

other than those covered under ' ' SETTINGS " should 

be required. 

For relays which include an indicating inst ant­

ane ous trip unit (IIT),  the junction of the induction 

and ind icating instantaneous trip coils is b ro ught 

out to switch jaw #3. With this arran gement t h e  

overcurrent units can b e  t e s t e d  s ep arat e ly .  

Acceptance Check 

The following check is recommended to  insure 

that the relay is in proper w orking orde r :  

1 .  C ont act 

The index mark on the movement frame will 

coincide with the " 0 "  mark o n  t he time dial 

when the stationary cont act h as moved through 

approximately one -half of its normal deflectio n .  

Therefore , with t h e  stationary contact r esting 

against the bac ksto p ,  the index m ark is offs et 

to the right of the ' '0 ' '  mark by approx imately 

. 02 0 " .  The placem ent of the various time dial 

position s  in line wit h the index mark will give 

o perating times as s hown on the respective tim e ­

current c u r v e s .  F o r  doub le trip relays , the follow 

on the stationary contacts should be approxi­

mately 1 /32 " .  

2 .  Minimum Trip Curre nt 

Set the time dial to  position 6 using the l o west 

tap s etting ,  alt ernat e ly apply tap value c urrent 

plus 3% and tap value current minus 3%. The 

moving contact should l e ave the backsto p at tap 

value current plus 3% and should return to the 

backstop at tap value c ur rent minus 3%. 

3. Time C urve 

T able I shows the time curve c alibration point s 

for the various type s of relays . With the time 

dial set to  the indi c at e d  position apply the 

c urrents s pecified by T able I ,  ( e . g .  for  the 

C 0- 8 ,  2 and 20 times tap value current) and 

measure the operating time o f  the relay. The 
.5 to 2 . 5  amp .  re lay should be set on the lowest 

t ap and the 1 to 1 2  amp. relay set on the 2 amp .  

tap . The operating times should e qual those 

o f  T able I plus or  minus 5%. 

4. Indicating In stant ane ous Trip Unit (IIT) 

The core screw which is adj ustable from the top 

o f  the trip  unit and t he tap located on the top of 

t he IIT determines t he pickup value . The trip 

unit has a nominal r atio o f  adj ustment of 1 to 

24.  

The making of the cont acts and targ et indic at ion 

s hould occur at approximately th e s ame instant . 

Position the stationary contact fo r a minimum o f  

1 /32 " wipe.  The bridging moving contact should 

touch both stationary contacts simultan eously . 

A pply sufficie nt current to operate the IIT. The 

operation indicator target should drop freely .  

5 .  Indicat ing C o ntactor Swit ch ( ICS) 

C lo s e  the m ain re l ay contacts and pass suf­

ficient d-e c urrent through the trip c ircuit to  

close the contacts of t h e  ICS.  This value of 

current should be not gre ater than the p articular 

ICS tap s etting being used.  The operation 

indicator target should drop fre ely .  

T h e  contact gap should b e  approximately . 047 " 

between the bridging m ovin g contact and the 

adj ustable stationary .c ont acts . The b ridging 

moving contact should touch both stationary 

contacts simultan e ously . 
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TY P E  CO ( H i -Lo) OVE R CU R R EN T  R E LAY -------------------------------------------

Routi ne Mai ntenan ce 

All re lays should b e  inspected and checked 

p er iodi c ally to assure proper operation . General ly a 

visual inspection should call attent ion to any notice­

ab le change s .  A minimum s uggested check on the 

relay system is  to close the cont act s manually to 

assure that the b reaker trips and the t arget drop s .  

Then releas e  the contacts and ob s erve that the 

reset is  smooth and positive . 

If an additional time c heck is desired,  pass 

s ec ondary current through the relay and check t he 

t ime of o peration . It is preferab le to make this at 

se veral times pick-up c urrent at an e x pected operat­

ing point for the particular application. For the . 5  

t o  2 . 5  ampere r ange C0-5 and C 0-6 induction unit 

use the alternativ e test c ircuit in Fig . 16 as these 

relays are affected by a distorted w aveform . With 

this c onnection the 2 5 / 5  ampere current transformers 

should be worked well b elow the knee of the s atura­

t ion ( i . e .  use 1 0L50 or bette r ) .  

A l l  c ontacts should be per iod ically cleane d .  A 

c ontact burnisher # 1 82AS 3 6 H0 1 is rec ommended for 

this puspose . The use of ab rasive m aterial for 

c l e aning c ontacts is not recommende d ,  be caus e  of 
the danger of embedding small part icles in the f ac e  

of t h e  soft s ilver and thus i mpairing the c ontac t .  

C A L I B R A T I O N  

Use the following p roc edure for c alibrating the 

relay if t he relay has b een t aken a part for repair s  

or t he adj ustments distrub e d .  This proc edure should 

not be used until it  is apparent t h at the relay is  not 

in proper working orde r .  (See " Accept ance C heck " )  

CO U n i t  

1 .  C ontact 

4 

The index mark on the move ment frame w ill  

c oi ncide with the " 0 "  mark on the time dial 

when the stationary c ontact has moved through 

a pproximately one -half of its nor mal deflection . 

There fore , with the station ary c ontact resting 

against the backstop, the index mark is offset 

to the right of the " 0 "  mark by appro ximate ly 

. 020 ". The placement of the v ar ious time dial 

positions in line w ith the index mark w i ll giv e  

operating tim es as sh ow n o n  the res pective time­

curr ent c urve s .  For d ou bl e  trip relays , the follow 

on the stationary c ontacts shou ld be appro x i­

mat ely 1 / 3 2 "  

2 .  M inimum Trip Curre nt 

The adj ustment of  the s pring tension in setting 

the minimum trip current value of  the re lay is 
most conven iently made with the damping magnet 

r emoved . 

With the time dial s et on " 0 " .  wind up the s piral 

s pring by means of the s pring adj u ster  until 

approximately 6-3 I 4 convolutions s ho w .  

Set t h e  . 5 -2 . 5  amp relay o n  t h e  m in imum tap 

setting and the 1 - 1 2  amp . re lay on the 2 am p.  t ap 

settin g ,  t he time d i al t o  position 6 .  

Adjust the control s pring t e nsion so t hat the 

moving contact will l e av e  t he backstop at  tap 

value c urrent +1 . 0% and will  return to the b ack­

stop at  t ap value curre nt - 1 . 0%. 

3 .  T ime Curve C al ibration 

Install the p erman ent m agnet. A pply the in­

dicated c urre nt per  T able I for permanent magnet 

adj ustment ( e . g .  C0-8 , 2 t i mes tap value) and 

measure the o perating time . Adjust the perman e nt 

magnet keeper until the operating time corres­

ponds to the value of T able I.  

Apply the indicated current per T able I for the 

electromagnet plug adj ustment ( e . g .  C 0-8 , 20 
t ime s  tap v alue )  and measure the operating t ime.  

Adjust the  proper p lug until the operating t ime 

corres ponds to  t h e  value i n  Table I .  ( W ith­

d r awing the l e ft hand plug,  front view . incre ase s 

the operating time and withdrawing the right 
hand p lug . front vie w .  decreas es t he t ime . )  In 

adj usting t he plugs , one plug should be screwed 

in completely and t he other  p lug run in or  out 

until the proper operating time has been obtained.  

Recheck the p ermanent magnet adj u stment.  If t h e  
operating t i m e  for t his  calibration point has 

c hanged, r e adju st the p ermanent m agnet and t h en 

recheck the e le ctro magnet plug adjust ment . 

4 .  Indic ating Contactor Switch (ICS) 

Close the main re lay c ont acts and p as s  suf­

ficient d -e current t hrough the trip c ircuit to 

close the contacts of the re s .  This value of 

c urrent should be n ot greater than the p articular 

ICS tap s etting being used.  The o peration 

indicator target should drop fre e ly . 

5 .  Indicating Inst antaneous Trip Unit ( liT) 

The proper tap must be s e lected and the c ore 
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T Y P E  CO (H i-Lo) OV E R C U R R EN T  R E LAY 

screw adjusted to t h e  value o f  pickup current 

desired.  

The nameplate dat a  and t ap plate  of the liT 

will furnish the actual current range that m ay 

be obtained from the liT unit . 

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

R epair work can b e  done most satis fact orily at 

the factory. However,  interchangeab le parts c an b e  

furn ished t o  t h e  customer who are e quipped for 

doing r e pair work . When ordering p arts  always give 

the complet e name plat e  data.  

I .L.  4 1- 100 

T A B LE I 

TIM E CU RVE CAL I B RATION DATA - 60 Hertz 

P E RMAN E N T  MAG N E T  ADJ USTMENT 

R ELAY T IM E  CUR R ENT OP E RATING 

TYP E 
DIAL (MULTIP LES OF T I M E  

POSITION T AP VAL U E) SECONDS 

C 0-5 6 2 3 7 . 8 0 

C0-6 6 2 2 . 46 

C0-7 6 2 4 . 27  

C0-8 6 2 1 3 . 3 5  

C 0-9 6 2 8 . 87 

E L E C T ROMAG NET P L UG S  

C0-5 6 10  1 4 . 3 0  

C0-6 6 2 0  1 . 1 9 

C0-7 6 2 0  1 .  1 1 

C 0-8 6 20 1 .  1 1  
C 0-9 6 2 0  0 . 65 
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TY P E  CO ( H i-Lo) O V E R C U R R E N T  R E LAY----------------------------

6 

E N E RGY R EQUI R EM E N T S  

INSTANTANEOUS TRIP UNIT ( liT ) 

B U R D E N  

T Y P E R A N G E S  

O F  AV A I L A B L E  T AP MI NIMUM 
AT P ICKUP O HMS CONT . 1 SECON D  

l iT W I T H  CO R E  S E T T I NG P I C K U P  
R A T I N G  R A T I N G  

U N I T  ADJUSTMENT R XL 
3 TIMES 10  TIMES 20 T IM E S  AMPS AMPS z 
P IC K U P  P ICKUP P I C K U P  

2-7  2-7 2 . 68 . 4 2  . 8  . 7 2  . 6 7  . 67 2 . 5  7 0  

2-48 7 - 14 7 - 1 4  7 . 07 6  .048  . 09 . 0 86 . 0 7 5  . 07 5  7 1 40 

1 4-48 1 4 -48 14 . 0 3 2  . 0 1 2  . 0 3 5  . 0 3 5  . 0 3 5  . 0 3 5  1 0  1 8 5  

6 - 20 6 - 20 6 . 1 08 . 0 6 7  . 1 27  . 1 25 . 1 2 5  . 1 0 0  7 8 8  

6 - 1 4 4  20-40 20-40 20 . 0 1 6 . 008 . 0 1 8  . 0 1 8  . 0 1 8 . 0 1 8  1 6  2 80 

4 0 - 1 4 4  4 0 - 1 4 4  40 . 007 . 00 2  . 0 0 7  . 0 07 . 007 . 0 07 25 4 60 

E N E RGY R E QU I R EM E N T S  

C0-5 L ONG TIME AND C0-6 DEFI NITE MINIMUM TIME RELAYS 

VOLT AMP E R ES * *  

AMP E R E  
CONT I N UOUS O N E  SECOND POWER 

AT AT 3 TIMES AT 10 T IM E S  AT 2 0  T IM E S  
T A P  RATING RATING F ACTOR 

R A N G E  
( AMP E R E S) ( AMP E R E S) AN G L E ¢ TAP VALUE TAP VALUE T AP VAL U E  T AP V AL U E  

C U R R ENT C U R R ENT C U R R ENT C U R R ENT 

0 . 5  2 .  7 88 69 3 . 92 20 . 6  1 0 3  2 7 0  

0 . 6  3 . 1 88 68 3 . 9 6 2 0 . 7  1 0 6  2 8 8  

0 . 8  3 . 7  88 67 3 . 9 6  2 1  1 1 4 3 2 5  
0 . 5 / 2 . 5  

1 . 0  4 . 1 88 6 6  4 . 07  2 1 . 4 1 2 2 3 60 

1 . 5 5 . 7  8 8  6 2  4 . 1 9  23 . 2  1 4 7  4 6 2  

2 . 0  6 . 8  88 60 4 . 3 0  2 4 . 9  1 6 8  5 4 8  

2 . 5  7 . 7  8 8  5 8  4 . 3 7  2 6 . 2  1 8 0  630 

1 . 0  4 . 5  88 69 3 . 9 8 2 1 . 0 1 00 2 65 

1 . 2  5 . 5  88 68 3 . 9 3 2 1 . 3  1 03 2 8 2  

1 . 5 6 . 0  88 67 4 . 00 2 1 . 8  1 09 3 0 8  

2 . 0  7 . 7 88 66 3 . 98 2 1 . 9  1 15 3 4 0  

2 . 5  9 . 5  88 6 5  3 . 9 8  2 2 . 2 1 2 2 3 63 

3 . 0 1 0 . 0  23 0 65 4 . 02 2 2 . 5  1 25 3 6 6  

1 / 1 2  3 . 5  1 2 . 0  230 65 4 . 06 23 . 2  1 3 2  4 0 3  

4 . 0  1 3 . 5  230 6 4  4 . 1 2  23 . 5  1 3 7  4 2 0  

5 . 0  1 5 . 0 230 6 1  4 . 1 8 2 4 . 6  1 5 0  5 00 

6 . 0  1 7 . 5  460 60 4 . 35 25 . 8  1 65 5 70 

7 . 0  2 0 . 5  4 60 5 7  4 . 44 2 7 . 0  1 85 6 3 0  

8 . 0  2 2 . 5  460 53 4 . 5 4  28 . 6  2 1 1  7 3 6  

1 0 . 0  23 . 5  4 60 4 8  4 . 80 3 2 . 5  2 6 6  940 

1 2 . 0  2 6 . 5  4 60 4 2  5 . 3 4 3 7 . 9 3 25 1 1 5 2  

* Thermal c apacities for s hort times other than one s econd may b e  calculated o n  the basis o f  t ime b e i n g  inver ­

s e ly proportional t o  the s quare o f  the c urrent 

¢ D e g r e e s  c urrent lags voltage at tap value curre n t  
* * Voltages t ak e n  with  R e c to x  t y p e  voltmeter  
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T Y P E  CO ( H i-Lo) OVERCU R R E N T  R E L AY I. L. 4 1- 100 

E N E RGY R EQU I R EMENTS 

C0-7 MODERATELY INVERSE TIME RELAY 

VOLT AMP E R E S * *  

AMP E R E 
CONTINUOUS O N E  SECOND POWER 

RANGE 
TAP R AT I NG R AT I NG F ACTOR AT AT 3 T I M E S  A T  10 TIMES AT 20 T I M E S  

( AMP E R ES) ( AM P E R ES) ANGLE ¢ TAP VAL U E  TAP VAL U E  T A P  V A L U E  T AP VAL U E  

CURR ENT C U R R ENT CURR ENT C U R R ENT 

0 . 5  2 . 7  8 8  68 3 . 88 20 . 7  1 0 3  2 7 8  

0 . 6  3 . 1  88 67 3 .9 3  20 .9 1 0 7  2 8 8  

0 . 8  3 . 7  8 8  66 3 . 93 2 1 . 1 1 1 4 3 2 0  

0 . 5 / 2 . 5  1 . 0  4 . 1 8_8 64 4 . 00 2 1 . 6  1 2 2 3 5 6  

1 . 5  5 . 7  88 6 1  4 . 0 8  2 2 . 9  1 4 8  4 5 9  

2 . 0  6 . 8  88 5 8  4 . 24 2 4 . 8  1 7 4  5 5 2  

2 . 5  7 . 7  88 56 4 . 3 8  25 . 9  1 8 5  6 40 

1 . 0  4 . 5  88 68 3 . 86 20 . 6  100 265 

1 . 2  5 . 5 88 67  3 . 82 2 0 . 4  1 0 4  2 7 0  

1 . 5  6 . 0  88 66 3 . 92  2 1 . 2  1 1 0 300 

2 . 0  7 . 7  88 65  3 . 90 2 1 . 8  1 1 7 3 1 2  

2 . 5  9 . 5  88 64 3 . 9 0  2 1 . 8 1 23 3 60 

3 . 0 1 0 . 0  230 63 3 . 9 2  2 2 . 5  1 2 7  3 90 

1 / 1 2  3 . 5  1 2 . 0  230 63 3 . 97 2 2 . 7  1 3 1  4 1 3  

4 . 0  1 3 . 5  2 3 0  63 4 . 02 2 2. 9  1 3 6  4 2 0  

5 . 0  1 5 . 0  230 60 4 . 1 1  2 4 . 1  1 5 3 490 

6 . 0  1 7 . 5 460 58 4 . 2 9  2 5 . 5  1 6 5  5 2 8  

7 . 0  2 0 . 5  4 6 0  54 4 . 4 3  2 7 . 3  1 8 9  630 

8 . 0 2 2 . 5  4 6 0  50 4 . 50 3 0 . 8  2 0 6  7 3 2  

1 0 . 0  23 . 5  460 46 4 . 8 1  3 2 . 6  250 9 70 

1 2 . 0  2 6 . 5  4 6 0  4 2  5 . 04 3 6 . 9 3 4 2  1 2 24 

C O-S IN VERSE TIME AND C 0-9 VERY INVERSE TIME REL A YS 

0 . 5  2 . 7  88 72  2 . 3 8  2 1  1 3 2  3 5 0  

0 . 6  3 . 1  88 7 1  2 . 3 8  2 1  1 34 3 6 5  

0 . 8  3 . 7  88 69 2 . 4 0  2 1 . 1  1 4 2  4 00 

0 . 5 / 2 . 5  1 . 0  4 . 1  88 67  2 . 4 2  2 1 . 2  1 5 0  4 4 0  

1 . 5 5 . 7  8 8  62 2 . 5 1 2 2  1 7 0 5 3 0  

2 . 0  6 . 8  8 8  5 7  2 . 65 23 . 5  200 6 7 5  

2 . 5  7 . 7  88 5 3  2 . 74 2 4 . 8  2 2 8  800 

1 . 0  4 . 5 88 7 3  2 . 3 3 20 135 347 

1 . 2  5 . 5 88 73 2 . 3 3 20 1 35 3 6 1  

1 . 5  6 . 0  8 8  7 2  2 . 3 5  2 0 . 1 1 4 2  383 

2 . 0  7 . 7  88 69 2 . 3 5  20 . 2  1 4 5  4 1 2  

2 . 5  9 . 5  88 68 2 . 3 6  2 0 . 3  1 4 6  4 1 5  

3 . 0  1 0 . 0  230 67 2 . 3 7  20 . 4  1 4 9  4 20 

1 / 1 2 3 . 5  1 2 . 0  2 3 0  66 2 . 3 8  2 0 . 9  153  4 5 0  

4 . 0  13 . 5  230 65 2 . 40 2 1 . 0  1 5 7  4 60 

5 . 0  1 5 . 0 230 63 2 . 40 2 1 . 0  1 64 500 

6 . 0  1 7 . 5  4 60 60 2 . 4 7  2 1 . 6 1 7 0  5 2 5  

7 . 0 2 0 . 5  460 57 2 . 5 1  2 1 . 8  1 80 600 

8 . 0 2 2 . 5 4 60 5 5  2 . 5 2  2 2 . 2  1 9 2  6 7 2  

1 0 . 0 23 . 5  4 60 4 8  2 . 7 7  2 4 . 5  2 3 0  830 

1 2 .0 2 6 . 5  460 45 2 . 94 2 5 . 4  258 9 60 

* Thermal capacities for short times t h an one second may be calcu l ated on the basis of time be ing invers ely 
proportional to the square of the other curren t .  

¢ Degrees c urrent lags voltage at t ap value current 

* * V oltages tak e n  with Rec tox type volt me t e r .  
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I MO I CAT I RG 

COMTACTOR 

INTERNAL S C H EMATIC 

SW I TCH-----P"-\ �----------------------

co co 

Fig.  1 Intern al  Schematic of the Double Trip Relay Without l i T  

I RDUCT I OM UN I T  

5 7 D4 5 2 4  
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TY P E  CO ( H i -Lo) O V E R CU R R E N T  R E LAY -----------------------:.:.:I.L::..:·....:4:_::1-:!JO�O 

INDICATING 
CONTACTOR 
SWITCH 

co 

.---1 
I 
I 

INTERNAL SCHEMATIC 

l i T 

L __ - - _ _ Q. _ _  Q _ _  Q _ _  Q. _ _ ¢ _ _  

-

0 0 0 0 0 0 
FRONT VIEW 

INDUCTION UNIT 

I NDICATING 
INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 

...... --...�..-
-CURRENT TEST JACI<j 

CHASSIS OPERATED 
SHORTING SWITCH 

-+--- TERMINAL 

3 4 9  8 A0 3 

Fig. 2 I n ternal Schemat i c  of the Double Trip R elay With li T 
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T YP E  CO ( H i -Lo) OVE R CU R R EN T  R E L AY
-------------------------

1 0  

I N D  I CAT I NG 
CONTACTOR ----�� 
SW I TCH 

INTERNAL SCHEMATIC 

.....t:---t---t--- I NDUCT I ON UN I T  

I CS 

--,r-9 ___ 9_9--9--9-- --
--Q_ __ Q_--Q __ Q-_Q_ __ ¢ _ _ _  -

RED HANDLE 
TEST SW I TCH 

.-'f..-++--- CU RRENT TESl JACK 
CHASS I S  OPERATED 
SHORT I NG SW I TCH 0 0 0 

...._ ___ 0=z ___ 0..::4:;__ _ ___.:0=:6 __ __::::....._ _ __::::::....r_�-+--- TERM I HAL 
FRONT V I EW 

5 7 D 4 5 2 3  

F i g. 3 I n tern a l  Schemat i c  o f  th e S i n g le Trip R elay Without / I T  
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INDICATING 
CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

FRONT VIEW 

I. L. 4 1- 100 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 

"""....__!..'--"_
CURRENT TEST JACJq 

CHASSIS OPERATED 1 
SHORTING SWITCH 

--- TERMINAL 

3 4 9 8A0 2 , 

Fig.  4 I n tern a l  Schemat i c  of the Single Trip R e l ay With / I T 
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T Y P E  CO ( H i-Lo) OVE R CU R R E N T  R E L A Y  

CO R E LAY ( F R O N T  V I EW )  

I. L .  4 1- 100 

STOP (RELAY CONTACT ) 
} TO T I MER ( T I M E R  STOPS WH E N  ) 

�--------------� (CLOSES 

} TO T I M E R  ( T I M E R  STARTS WH EN ) 
START ( SW I TCH " S "  C L O S E S ) 

SWITCH L--------r " s " 

1 2 0  VO LTS 

L _________________________ --Q 60 CY C L E S  

R E S I STA N C E  
LOAD 

2 5 / 5 C . T . 

A LTERNAT I V E C O N � ECT I O N S  FOR . 5  TO 2 . 5  AMP E R E  R A N G E  
C0- 5 A N D  C 0 - 6  R E LA Y S  

. 
F i g .  10 Diagram of  Test Con nections for th e Type C O  Re lay 

RELAY SHOULD 
BE TESTED 
IN CASE 
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CAUTION 

TYPE CO (HI-LO) 
OVERCURRENT RELA V 

APP LICATION 

Before putting relays into service, remove all 

blocking which may have been inserted for the 

purpose of securing the parts during shipment, 
make sure that all moving parts operate freely, 

inspect the contacts to see that they are clean and 

close properly, and operate the relay to check 

the settings and electrical connections. 

The CO Relay is a single phase non-directional 

time overcurrent device. It is used to sense cur­

rent level above the setting and normally is used 

to trip a circuit breaker to clear faults. A wide 

range of characteristics permit applications involv­

ing coordination with fuses, reclosers, cold load 

pickup, motor starting, or essentially fixed time 

applications. 

The following describes typical applications of the CO Relay : 

RELAY 
TYPE 

C0-2 

CO-S 

C0-6 

· C0-7 

C0-8 
C0-9 
C0- 1 1 

TIME 
CURVE 

Short 

Long 

Definite 

M oderately I nverse 

Inverse 

Very Inverse 

Extremely I nverse 

TYPICAL APPLICATIONS 

I) Differential protection where saturation of current 
transformers is not expected. or when: delayed trippin!,! 
is permissible. 

2) Overcurrent protection. phase or ground. " here co· 
ordination with downstream devices is not involved and 
2 to 60 cycle tripping is allowable. 

Motor locked rotor protect ion when.: alhmahlo.: l•>ckcd 

rotor time is approx imately between IO and 70 'ccond'. 

Overcurrent protection where coordination with do" n· 
stream devices is not involved and CO-� i' too ra,t. The 
operating time of this relay dues nut vary gn.:atl� a' 
current level varies. 

I )  Overcurrent protection where coordination with other 
devices is required. and generation varies. 

2) Backup protection for relays on other circuits. 

I) Motor protection where allowable locked rotor time is 
less than I 0 sec. 

2) Overcurrent protection where coordination with fuses 
and reclosers is involved. or where cold load pickup or 
transformer inrush are factors. 

A ll  possible con tingencies which may arise during installation. operation. or maintenance, and all 
details and variations of this equipment do no t purport to be co vered by these instnt ctions. ![further 
information is desired by purchaser regarding h is particular ins tallation, operation or maintenance of 
his equipment, the local Westinghouse Electric Co rporation represen tative should be con tacted. 

SUPERSEDES I.L. 41 -100F DATED NOVEMBER 1 980 
0 Denotes changed since previous issue 
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I.L 41-lOOG 

CONSTRUCTION AND OPERATION 

The type CO relays consist of an overcurrcnt 
unit (CO), either an Indicating Contactor Switch 
(ICS) or an ac Auxiliary Switch (ACS) and an in­
dicating instantaneous trip unt (liT) when re­
quired. 

Electromagnet 

The electromagnets for the types CO-S, C0-6, 
C0-7, C0-8 and C0-9 relays have a main tapped 
coil located on the center leg of an ••E" type 
laminated structure that produces a flux which 
divides and returns through the outer legs. A 
shading coil causes the flux through the left leg to 
lag the main pole flux. The out-of-phase fluxes 
thus produced in the air gap cause a contact clos­
ing torque. 

The electromagnets for the types C0-2 and 
C0- 1 1 relays have a main coil consisting of a 
tapped primary winding and a secondary winding. 
Two identical coils on the outer legs of the lamina­
tion structure arc connected to the main coil secon­
dary in a manner so that the combination of all the 
fluxes produced by the electromagnet result in out­
of-phase fluxes in the air gap. The out-of-phase air 
gap fluxes produced cause a contact closing tor­
que. 

Indicating Contactor Switch Unit (ICS) 

The de indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes the moving 
contacts bridge two stationary contacts, com­
pleting the trip circuit. Also during this operation 
two fingers on the armature deflect a spring 
located on the front of the switch, which allows the 
operation indicator target to drop. 

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

ac Auxiliary Switch (ACS) 

The ac auxiliary switch is a small ac operated 
clapper device. A magnetic armature, to which 

2 

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 com­
pleting the trip circuit. Also, during the operation, 
two fingers on the armature deflect a spring 
located on the front of the switch which allows the 
operation inqicator target to drop. 

A core screw accessible from the top of the 
switch provides the adjustable pickup range. 

IDdicating Instantaneous Trip Unit ( liT) 

The instantaneous trip unit is a small a-c 
operated clapper type device. A magnetic ar­
mature, to which leaf-spring mounted contacts are 
attached, is attracted to the magnetic core upon 
encrgization of the switch. When the switch closes, 
the moving contacts bridge two stationary contacts 
completing the trip circuit. Also, during the opera­
tion, two fingers on the armature deflect a spring 
located on the front of the switch which allows the 
operation indicator target to drop. 

A core screw accessible from the top of the 
switch and taps on the coil provides the adjustable 
pickup range. 

CHARACTERISTICS 

The relays are generally available m the 
following current ranges: 

Range Taps 

.5-2.5 0.5 , 0.6, 0.8, 1 .0, 1 .5 ,  2.0, 2.5 

1 :- 1 2  1 .0, 1 .2, 1 .5, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0, 
6.0, 7.0, 8.0, 1 0.0, 1 2.0 

These relays may have either 'single or double 
circuit closing contacts for tripping either one or 
two circuit breakers. The relays are wired per the 
internal schematics of Fig. l to 9. 

The time vs. current characteristics are shown 
in Figs. 10 to 16 .  These characteristics give the 
contact closing time for the various time dial 
settings when the indicated multiples of tap value 
current are applied to the relay. 

_) 
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Trip Circuit \ 
The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of either 
the indicating contactor switch or the ac auxiliary 
switch will safely carry this current long enough 
to trip a circuit breaker. 

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

ladleatin1 Contactor Switch (ICS) 

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

b. Trip Circuit Constaats 

0.2 ampere tap .. . . . . 6.5 ohms de resistance 
2.0 ampere tap . . . . 0.1 S ohms de resistance 

ac Auxiliary Switch (ACS) 

a. One of the following ACS units is available 
in the Hi-Lo Line of relays. 

MINIMUM 
ACS/VOLTAGE RECOMMENDED 

ACS CURRENT DROP SUPPLY 

UNIT RANGE RANGE (1) VOLTAGE (l) 

0. 15 0.2.().38 40.76 -

0.5 0.15-1.5 14-27 208 
1.0 l.S-3.0 6.8-14 1 20 

Notes: (1) This is the voltage nutge which will operate the 
ACS coil only. 

(2) When connected as a current switch in series with a 
fuU rated voltage relay or trip coiL 

b. Energy Requirements 

BURDEN IN lHERMAL CAP AOTY 
VOLT-AMPERES AMPERES RATING (COIL) 

ACS AT MINIMUM 

UNIT SETIING 1 second continuous 

O. lS 4.5 4.5 0. 1 6  
o.s 4.5 18.0 0.63 
1.0 4.5 44.0 1 .60 

I.L. 41-lOOG 

SETTINGS 

CO Unit 

The overcurrent unit setting can be defmed by 
tap setting and time dial position or by tap setting 
and a specified time of operation at some current 
multiple of the tap setting (e.g. 4 tap setting, 2 
time dial position or 4 tap setting, 0. 6 seconds at 
6 times tap value current). The tap setting is the 
minimum current required to make the disc move. 

To provide selective circuit breaker operation, 
a minimum coordinating time of 0.3 seconds plus 
circuit breaker time is recommended between the 
relay being set and the relays with which coor­
dination is to be effected. 

0 The screw on the tenninal plate above the time 
dial makes connections to various turns on the 
operating coil. By placing this screw in the vari­
ous tenninal plate holes, the relay will respond to 
multiples of tap value currents in accordance with 
the various typical time-current curves. 

CAUTION 

Since the tap block screw on both the CO unit 
and liT unit carries operating current. be sure 
that the screws are turned tight. 

In order to avoid opening current transformer 
circuits when· changing taps under load, the relay 
must be first removed from the case. Chassis 
operating shorting switches on the case will short 
the secondary of the current transformer. The 
taps should then be changed with the relay out­
side of the case and then re-inserted into the 
case. 

Instantaneous Reclosing 

The factory adjustment of the CO unit contacts 
provides a contact follow. Where circuit breaker 
reclosing will be initiated immediately after a trip 
by the CO contact, the time of the opening of the 
contacts should be a minimum. This condition is 
obtained by loosening the stationary contact 
mounting screw, removing the contact plate and 
then replacing the plate with the bent end resting 
against the contact spring. 
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LL 41-100G 

For double trip relays. the upper stationary 
contact is adjusted such that the contact spring 
rests solidly against the back stop. The lower 
stationary contact is then adjusted such that both 
stationary contacts make contact simultaneously 
with their respective moving contact. 

Indicating Contactor Switdl (lCS) 

The only setting required on the ICS unit is 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. 

lndlc:adng lnstantaneous Trip (liT) 
The liT setting is. the level of ac current at 

which it will pickup. It should be set to coordinate 
with other devices so it will never operate for a 
fault in a protective zone where tripping should be 
produced by other devices. The ·transient reach 
will not exceed 130% for an 80° circuit angl e or · 

I 08% for a 60° circuit. 

the terminals by means of screws for steel panel 
mounting or to the terminal stud furnished with 
the relay for thick panel mounting. The terminal 
stud may be easily removed or inserted by locking 
two nuts on the stud and then turning the proper 
nut with a wrench. 

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

. 
ADJUSTMENTS & MAINTENANCE 

The proper adjustments to insur� correct 
operation of this relay have been made at the fac­
tory. Upon receipt of the relay no customer ad­
justments, other than those covered under 
••sETTINGS .. should be required. 

For relays which include an indicating instan­
taneous trip unit (liT), the junction of the indue­
. tion and indicating instantaneous trip coils is 
brought out to switch jaw t;3. With this arrange­
ment the overaurent units can be tested separately. 

· The proper tap must be selected and the core 0 Performance Checlc 
screw must be adjusted to the value of pick-up 
current. desired. The following check is recommended to insure 

The ·nameplate data will furnish the actual 
current range that may be obtained from the ·uT . 
.unit. It is recommended that the IIT be set on the 
higher tap where there is a choice of tap settings. 
For example, for a 20 ampere setting use the 20 to 
40 tap rather than the 6 to 20 tap. 

ae Auxiliary Switdl (A CS) 

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

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. 
Mount the relay vertically by means of the moun­
:ing stud for projection mounting or by means of 
he four mounting holes on the flange for the semi­
lush mounting. Either the stud or the mounting 
:rews may be utilized for grounding the relay. 
'he electrical connections may be made directly to 

that the relay is in proper working order: 

1 .  Contact 
The index mark on the movement frame will 
coincide with the .. 0" mark on the 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 440" mark by ap­
proximately .020". The placement of the 
various time dial positions 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 contacts 
should be approximately 1 /32". 

2. Minimum Trip Current 
Set the time dial to position 6 using the lowest 
tap setting, alternately apply tap value current 
plus 3% and tap value current minus 3%.  The 
moving contacts should leave · the backstop at 
tap value current plus 3% and should return to 
the backstop at tap value current minus 3%. 

.. .. 
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3. Time Curve 
For type C0- 1 1 relay only, the 1 .30 times tap 

value operating time from the number 6 time 

0 dial position is 53.5  ±5% seconds and should 

be checked first. It is important that the 1 . 30 

times tap value current be maintained accu­

rately. The maintaining of this current accu­

rately is necessary because of the steepness of 

the slope of the time-current characteristic 

(Figure 1 6). A slight variation, ± 1 %, in the 1 .3 

times tap value current (including measuring 

instrument deviation) will change the timing 

tolerance to ± 1 0% and the effects of different 

taps can make the total variations appear to 

be ± 1 5%. 

Table I shows the time curve calibration poin ts 
for the various types o f  relays. With the time 
dial set to the indicated position apply the 
currents specified by Table I ,  (e .g.  for the C0-8, 
2 and 20 times tap value current) and measure 
the operating time of  the relay . The .5 to 2.5 
amp. relay and all C0-2 relays should be set on  
the  lowest tap. The 1 to 12  amp.  relay should be 
set on the 2 amp. tap with the exception of 1 - 1 2  
amp. C0-2 relay which  should be set o n  I amp. 
tap. The operating times should equal those of 
Table I plus or minus 5%. 

4. Indicating Instantaneous Trip Unit ( liT) 
The core screw which is adjustable from the top 
of  the trip unit and the tap located on the top of 
the l iT determines the pickup value. The trip 
unit has a nominal ratio of  adjustment of I to 
24. 

The making of the contacts and target indica­
tion should occur at approximately the same in­
stant. Position the stationary contact for a 
minimum of 1 /32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate the l iT. The 
operation indicator target should drop freely .  

5 .  Indicating Contactor Switch ( ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the par­
ticular ICS tap setting being used. The opera­
tion indicator target should drop freely .  

I.L. 4 1 -lOOG 

The contact gap should be approximately .047" 
between the bridging moving contact and the 
adjustable stationary contacts . The bridging 
moving contact should touch both stationary 
contacts s imultaneous ly .  

6 .  ac Auxiliary Switch ( ACS ) 
The core screw which is adjustable from the top 
of the ACS unit determines the pickup value. 
The making of the contacts and target indica­
tion should occur at approximately the same in­
stant .  Position the stationary contact for a 
minimum of 1 / 32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate t he ACS. 
The operation indicator target should drop 
freely. 

Routine Maintenance 

All  relays should be inspected and checked 
periodical ly to assure proper operation. General ly 
a visual inspection should cal l  attention to any 
noticeable changes. A minimum suggested check 
on the relay system is to close the contacts manual­
ly to assure that the breaker trips and the target 
drops .  Then release the contacts and observe that 
the reset is smooth and positive. 

I f  an additional time check is desired, pass 
secondary current through the relay and check the 
time of  operation. I t  is preferable to make this at 
several times pick-up current at an expected 
operating point for the particular appl ication . For 
the .5 to 2 .5  ampere range C0-5 and C0-6 induc­
tion unit use the alternative test circuit in Fig. 1 9  
as these re lays  a re a ffected by a distorted 
waveform . With this connection the 25/5  ampere 
current transformers should be worked well below 
the knee of the saturation ( i .e. use I OL50 or 
better). 

A l l  contacts should be periodica l ly cleaned. A 
contact burn isher # I 82A836H0 1 is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts is not recommended. because o 
the danger of  embedding smal l  particles in  the fac 
of the soft si lver and thus impairing the contac 
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CALIBRATION 
Use the following procedure for calibrating the 0 

relay if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 

should not be used until it is apparent that the 0 relay is not in proper working order. (See "Per­
formance Check"). 

CO Unit 

I .  Contact 
The index mark on the movement frame wil l  
coincide with the .. 0.. mark o n  the 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 ··o.. mark by ap­
proximately .020... The placement of the 
various time dial positions in l ine with the index 
m ark will  give operating times as shown on the 
respective time-current curves. For double trip 
relays. the follow on the stationary contacts 
should be approximately I /32"; 

., Minimum Trip. Current 
The adjustment o f  the spring tension in setting 
the minimum trip current value of the relay is 
m ust conveniently made with the damping 
m agnet removed. 

With the time dial set on ''0". wind up the 
spi ra l  spri n g  by means of the spring adjuster 
u n til  a pproximately 6-3/4 convolutions show. 

Set the . 5-2.5 amp relay and all C0-2 relays on 
the m inimum tap setting. With the exception of 
C0-2 relay. set the 1 - 1 2  amp. relay on the 2 
am p.  tap setting. Set t he 1 - 1 2  amp. C0-2 on the 1 a m p. tap . Set time dial position 6 on a l l  
rcbys. 

,.\djust the control spring tension so that the 
mov i n l!  con tact will  leave the backstop a t  tap 
v a l ue :u rrent + 1 .0% and will retu rn to the 
ha�.:kstop at tap val ue current - 1 .0% . 
Time Cuoe Calibration 
l ns w l l  the  perm a n e n t  m agnet .  Apply the i n­
J il.:�tted cu rrent per T�thk I fo r perm a nent  
m agnet adjust ment (e.g.  CO-l L 2 t imes tap 
va lue)  and measu re the orerati ng t ime.  Adjust 
he  perm a n e n t  m ag n e t  keeper u n t i l  t h e  
pera t i n g  t i m e  �.:orrc:-.ronds to t he va lue  of  
a hlc I .  

For type C0- 1 1 relay only, the 1 .30 times tap 
value operating time from the number 6 time 
dial position is 53.5 ±5% seconds. It is im­
portant that the 1 .30 times tap value current 
be maintained accurately. The maintaining of 
this current accurately is necessary because of 
the steepness of the slope of the time-current 
characteristic (Fig. 1 6). A slight variation, ± 1%, 
in the 1 .3 times tap value current (including 
measuring instrument deviation) will change the 
timing tolerance to ± 1 0% and the effect of 
different taps can make the total variations 
appear to be ± 1 5%. If the operating time at 
1 .3 times tap value is not within these l im its, a 
minor adjustment of the control spring will give 
the correct operating time without any undue 
effect on the minimum pick-up of the relay. 
This check is to be made after the 2 times tap 
value adjustment has been made. 

Apply the indicated current per Table I for the 
electromagnet

· 
plug adj ustment (e.g. C0-8, 20 

times tap value) and measure the operating 
time. Adjust the proper plug until the operating 
time corresponds to the value in Table I .  
(Withdrawing the left hand plug, front vie�. in­
creases the operating time and withdrawing the 
right hand plug, front view, decreases the time.) 
I n  adjusting the plugs. one plug should be 
screwed in completely and the other plug run in  
or out  until the proper operating t ime h as been 
obtained. 

R echeck the permanent magnet adjustment. I f  
the operating time for this calibration point has 
changed. readjust the permanent magnet and 
then recheck the electromagnet plug adjust� 
ment. 

4.  Indicating Contactor Switch ( ICS) 
Close the main relay contacts and pass suf# 
ficien t de current through the trip circuit to 
close the contacts of the ICS. This value of 
cu rrent should be not greater than the par­
t icu l a r  I CS tap setting being used. The opera� 
t i o n  i n d ic�t tor  target should drop freel y .  

5 .  ac  Auxiliary Switch ( A CS J  
The core s�.:rcw m ust h e  udj usted to t h e  va l ue o f  
rid u p  �..:u rrcnt  desired. The nameplate d a ta of  
t he  \ C S  w i l l  fu rn ish th<:: act u a l  cu rre n t  ran ge 

that may be obtained from the ACS unit. 
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b. Indica tin� Instantaneous Trip t ·  nit t i lT 1 R EN EWAL PARTS 
The prope r  tap m u s t  he ..;c it:�.; ted a nd t ht: <.:on: 
screw adjusted to the value of pkk u p  <.:urrcnt 
desired. 
The nameplate data and t a p  plate or tht: l iT 
will furnish the actual current range t h a t  m a y  
b e  obtained from t h e  l iT u n i t .  

Repa i r  work �.; a n  h e  dont: m ost satisfactori ly  
a t  the factory.  H owcvt:r. inten.:ha n geahlc parts 
can be furnished to the customers who are equip� 
pcd fo r doing repa i r  work . When o rde ring parts 
a lwuys give t h l!  wm p letc n ameplate data . 

TABLE I 

TIME CU RVE CALIBRATION DATA -
50 and 60 Hertz 

PERMANENT MAGNET ADJUSTMENT 
RELAY TIME CURRENT OPERATING TYPE DIAL (MULTIPLES TIME 

POSITION OF TAP SECONDS 
VALUE} 

C0-2 6 3 057 

C0-5 6 2 37.80 

C0-6 6 2 2 .46 

C0-7 6 2 4 . 27 

C0-8 6 2 1 3 .35  

C0-9 6 2 8 .87 

CO- I l 6 2 1. 1 .27 

ELECTROMAGNET PLUGS 
C0-2 6 20 0 .22  

C0·5 6 1 0  1 4. 30 

C0-6 6 20 1 . 1 9  

C0·1 6 20 ! . I I 

C0-8 6 20 1 . 1 1 

C0-9 6 20 0.65 

CO- I l 6 20 . 0.24 6. 

D. For 50 H z. CO- I l relay 20 t imes operating time 
limits a re 0.24 + 1 0% - 5%.  
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TYPE 

OF 

ItT 
UNIT 

2-48 

6-144 

AMPERE 

RANG& ' 

5/2.5 

EN ER�Y . REQUIREM ENTS 

INSTANTANEOUS TRIP UNIT (I!T) 

RANGES 

AVAILA&LI TAP 

WITH CORE SETTING 

ADJUSTMENT 

2-7 2::.7 

7- 14 7- 1 4  

14-48 14-48 

6-20 6-20 

20-40 20-40 

40-144 40- 144 

CONTINUOUS 
TAP RATING 

IAMPERESJ 

0.5 0 . 9 1  

0.6 0.96 

0.8 1 . 1 8  

1 . 0  1 .3 7  

1 .5 1 . 95 

2 . 0  2.24 

2 .5 2 .5 0  

1 .0 1 .65 

1 .2 1 .90 

1 .5 2 . 2 0  

2 . 0  3 .3 0  

2 .5 4 . 00 

3 . 0  5 . 00 

3 .5 5 . 5 0  

4 . 0  6 .5 0  

5 . 0  7 . 1 0  

6 . 0  8 .8 0  

7 . 0  9 . 5 0  

8 . 0  1 0. 5 0  

0.0 12.00 

� .0  1 3 . 00 

BURDEN 

MINIMUM 
AT PICKUP 

PICKUP 

R XL z 
3 TIMES 

PICKUP 

2 . 68 . 4 2  . 8  . 7 2  

7 . 076 .048 . og-
. 086 

14 .03 2  . 0 1 2  .035 . 035 

6 . 108 . 067 . 1 27 . 125 

20 . 0 1 6 . 008 . 0.18 . 0 18 

40 i", Q07 .002 . 00 7  . 007 

ENERGY REQUIREMENTS 
C0:2 SHORT TIMF RELAY 

ONE SECOND POWER 

RATING FACTOR AT 

(AMPERES I ANGU! � TAP VALUE 

CURRENT 

2 8  58 4 .8 

28 5 7  4 .9 

2 8  5 3  5 . 0  

28 50 5 .3 

28 40 6 .2 

2 8  3 6  7 .2 

28 2 9  7 .9 

28 55 4,.6 

2 8  5 4  4 .6 

2 8  5 3  - 4 .8 

2 8  54 4 .8 

56 
-· 

56 4 .7 

56 55 4 . 9  

5 6  5 4  4 .9 

5 6  53 4 .8 

23 0 5 3  5 . 1 

23 0 5 0  5 .2 

23 0 4 8  5 .7 

23 0 4 6  6 .2 

23 0 4 0  6 .8 

23 0 3 5  7 . 8  

OHMS CONT . 1 SECOND 

R ATING RATING 

10 TIMES 20 TIMES AMPS AMPS 

PICKUP PICKUP 

. 67 . . 67 2 . 5  70 

. 075 . 075 7 1 40 

. 035 . 03 5  1 0 1 85 

. 1 25 . 10 0  7 8 8  

. 0 1 8  . 0 1 8  16 2 80 

. 007 . 007 25 460 

VOLT AMPERES *"' 

AT 3 TIMES AT 10 TIMES AT 20 TIMES 

TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURRENT 

3 9.6 256 7 9 0  

39.8 270 85 1 

4 2 .7 3 08 1 024 

45.4 348 1 2 2 0  

54.4 435 1 7 4 0  

6 5 .4 5 8 0  2280 

73.6 700 285 0 

3 7 .3 266 8 95 

3 8 . 0  2 8 0  1 00 0  

40 . 0  3 1 0  1 1 5 0  

4 0 . 5  3 1 5  1 1 8 0  

3 9.2 282 970 

4 0 .2 2 95 1 05 0  

4 1 . 0 3 1 2  1 1 2 5  

4 1 . 0 3 2 5  1 1 5 0  

4 2 . 7  3 3 0  1 2 00 

44 . 0  360 1 3 5 0  

4 8 . 5  3 9 0  1 60 0  

53 . 0  475 1 80 0  

6 1 . 0 565 2 5 0 0  

7 0 . 0  6 8 0  3 3 00 

'acities for short times other than one s econd may be calculated on the basis of time being 
lportional t o  the square of the c urrent 
�nt lags voltage at tap value c urrent 
n with Rectox type voltme ter www . 
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� ENE RGY REQUIREMENTS 
� C0-5 LONG TIME AND C0-6 DEFINITE MINIMUM TIME RELAYS 

. . . VOLT AMP ER ES * *  
,t CONTINUOUS ONE SECOND POWER 

AT AT 3 TIMES AT 10 TIMES TAP RATING RATING FACTOR . .-e 
(AMPERES) ( AMP ERES) ANGLE<P TAP VALUE TAP VALUE T AP VAL UE 

CURRENT CURRENT CURRENT 

0.5 2.7 88 69 3 . 92 . 20. 6  103 

0 . 6  3. 1 88 68 3.96 20. 7  106 

0.8 3 . 7  88 67 3 . 96 2 1  1 1 4 
0.5/2.5 

1.0 4. 1 88 66 4 . 07 2 1 . 4 1 22 

1 . 5  5.7 88 62 4 . 1 9  23 . 2  147 

2.0 6.8 88 60 4.30 24 . 9  168 

2.5 7.7 88 58 · 4 . 3 7  26.2 180 

1.0 4.5 88 69 3 . 98 2 1 .0 1 00 

1 . 2  5.5 88 68 3.93 2 1 . 3  1 03 

1 .5 6.0 88 67 4 . 00 2 1 .8 1 09 

2.0 7.7 88 66 3 .98 2 1 . 9  1 15 

2.5 9.5 88 65 3 .98 22.2 1 22 

3.0 10.0 230 65 4 . 02 22.5 1'25 
1 / 1 2  3.5 1 2.0 230 65 4.06 23 . 2  1 3 2  

4 . 0  1 3 .5 230 64 4 . 1 2  23 :5 1 3 7  

5 . 0  1 5 . 0  230 6 1  4 . 18 . 2 4 . 6  150 
6.0 17.5 460 60 4 . 35 25 . 8  1 65 

7. 0 20.5 460 57 4.44 27.0 185 

8.0 22.5 460 53 4 .54 28.6 2 1 1  

10.0 23 .5 4 60  48 4 . 80 3 2.5 266 

1 2.0 2 6.5 460 42 5 . 3 4  37.9 3 25 

I.L. 41-lOOG 

AT 20 TIMES 
T AP V AL U E  

CURRENT 

270 

288 

3 25 

360 
462 
548 

630 

265 

282 

308 

340 

363 

366 

403 
420 
500 
570 
630 
736 

940 
1 152 

Thermal c apacities for short times other than one second may be calculated on the basis of time being inver ­

sely proPOrtional to the square of the current 

¢ Degrees current lags voltage at tap value current 

• *Voltages taken with Rectox type voltmeter 
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AMP !R I 
RANGE 

0 . 5 /2.5 

1 / 1 2  

5/2.5 

ENERGY R EQUI R EMENTS 

C0-7 MODERAT ELY INVERSE TIME RELAY 

VOLT AMPERES •• 

COMTIMUOUS OM! SECOMO POWER 
TAP RATING RATING FACTOR AT AT 3 TIMES AT 10 TIM!. 

(AMI"l!R ESl ( AMP E R ES) AMGI..E �  TAP VALUI! TAP VALUE TAP V AL U E  
CURRENT C:URREMT C:URR EMT . 

0.5 2.7 88 68 3 . 88 20 .7 103 

0.6 3 . 1  88 67 3.93 • 20 .9 107 � 
0.8 3.7 8 8  66 3.93 2 1 . 1 1 14 321. 

1 . 0 4 . 1  88 64 4.00 2 1 .6 1 2 2  35 6  

. 1 . 5  5 . 7  8 8  S l  4 .08 22. 9  1 4 8  459 

2.0 6 .8 8 8  58 4 . 24 24.8 i74 55 2 

2.5 7.7 88 56 4 .3 8  25 .9 185 640 

1 . 0  4 . 5  .88 68 3.86 20 . 6  100 265 

1 . 2  5 . 5  88 6'7 3 . 82 20.4 1 04 270 

1 . 5  6 . 0  8 8  66 3.92 2 1 . 2  1 10 300 

2.0 7 . 7 88 65 3.90 2 1.8 1 17 3 1 2 

2.5 9 . 5  8 8  64 3.90 2 1.8 1 23 3 60 

3 .0 10.0 230 63 3 . 92 22.5 1 27 3 90 

3 . 5  1 2 . 0  230 63 3 . 97 22.7 13 1 4 13 

4 . 0  1 3 . 5  230 63 4 .02 2 2. 9  1 3 6  420 

5.0 15.0 230 60 4 . 1 1  24 . 1  1 53 490 

6.0 17 .5 460 58 4.29 25 .5 165 5 28 

7.0 20.5 460 54 4.43 27.3 1 89 630 

. 8.0 22.5 460 50 4.50 30.8 206 732 

23. 5  460 46 4 . 8 1  32.6 250 970 • 
'1 0 . 0  

1 2 . 0  26.5' 460 42 5 . 04 3 6. 9  342 1 224 

C0.8 INVERSE nME AND C 0-9 VERY INVERSE TIME RELAyS 

0 . 5  2.7 88 72 2.3 8  2 1  1 3 2  

0 . 6  3 . 1  88 7 1  
. 2. 38 2 1  134 

0 . 8  3.7 88 69 2.40 2 1. 1 1 4 2  

1 . 0  4 . 1  8 8  61 2.42 2 1 . 2  150 

1 .5 5 .7 88 62 2.5 1 22 1 70 

2.0 6.8 88 57 2 . 65 23 . 5  200 

2 .5 7 .7 88 53 . 2.74 24 . 8  228 

1 . 0  4. 5  88 73 2 . 33 20 135 

1 . 2  5 .5 88 73 2.33 20 135 

1 . 5  6 . 0  88 72 2 . 35 20 . 1  1 4 2  

2 . 0  7 . 7  88 69 2.35 20 . 2  145 

2 . 5  9 . 5  88 68 2 . 3 6  20 .3 146 

3 . 0  1 0 . 0  230 67 2.37 20 .4 149 

3 . 5  1 2.0 230 66 2 . 38 20.9 153 

-t . O  13 . 5 230 65 .2 . 40 2 1 . 0  157 

5 . 0  1 5 .0 230 63 2 . 4 0  2 1 . 0 1 64 

6 . 0  1 7 . 5  4 60 60 2. 4 7 2 1 .6 1 70 

7 . 0  2 0 . 5  4 6 0  57 2.5 1 2 1 . 8 1 80 

s . o  2 2 . 5  4 60 55 2 . 5 2  2 2 . 2  1 9 2  

1 0 . 0  23 . 5  4 60 4 8  2 . 77 2 4 . 5  23 0 

1 2 .0 26.5 -460 45 2 . 94 2 5 . 4  258 

capac ities for short times other than one second may be calculated on the. bas is of t ime being 

· proportiona l to the square ot the other curre n t .  

·urrent lags voltage at tap value curre nt .  

·.akt•n w ith R ec tox type volt meter. 

350 

365 

400 

440 

530 

675 

800 

347 

3 6 1  

383 

4 1 2  

4 15 

4 20 

450 

4 60 

500 

5 25 

600 

672 

830 

9 60 

•' 

.. 
• 
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_
_ Q. _ _ Q _ _ Q _ _  Q. _ _ ¢__ 1 0 0 0 <V 0 0 

FRONT VfE'W 

I lfOUCT I 011 UWI T  

WEO lfAIOC.E 
TEST SWI TCH r-""'""::t-�i..f..-- CURREIT TEST JACK CHASS I S 0P£�A TeO SHOU I IIG SW I TCH ,.._.....,__ TERN I If A l 

Fig. 1. Interns/ SCh•mstlc Of the Double Trip Retsy Without liT 

Sub. 3 5704524 
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INDICATING 
CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

co 

FRONT VIEW 

I.L. 41 -IOOG 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

REO HANOLE 

TEST SWITCH 

-'-....___.�,.i.o--"_CURR ENT TEST JACIQ 

CHASSIS OPERA TEO 
SHORTING SVYITCH 

�-�- TERMINAL 

Sub. 1 
3498A03 

Fig. 2. Internal Schematic of the Double Trip Relay With /IT 
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I NO I CAT I NG 

CONTACTOR ---...._.... 

SW I TCH 

14  

INTERNAL SCHEMATIC 

I CS 

FRONT VIEW 

-i--�-t--1 NDUCTI ON UN I T  

RED HANDLE 

TEST SW I TCH 

_,_--t-t--- CURREN T TEST JACK 

CHAS S I S  OPERATED 

SHORT I NG SW I TCH 

Sub. 3 

5704523 

Fig. 3. Internal Schematic of the Single Trip Relay Without liT 
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INDICATING 
CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

FRONT VIEW 

Fig. 4. Internal Schematic of the Single Trip Relay With liT 

I.L. 41-lOOG 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

Sub. 1 
3498A02 
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16 

I NDICATING 
CONTACTO R  

· SWITCH 

INTERNAL SCHEMATIC 

FRONT VIEW 

INDUCTION UNIT 

INDICATING 
I NSTANTANEOUS 
UN I T  

REO HANDLE 
TEST SWITCH 

x..��r-r-- CURRENT TEST JACK 
"---'---1- C HASSIS OPERATED 

SHORTING SWITCH 

TERMI N A L  

Sub. 1 
3508A 73 

Fig. 5. Internal Schematic of Double Trip Relay With liT to Separate Terminals. 
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I N D I CAT I N G  

CONTACTOR 

SW ITCH 

r- -
1 
I 
I 
L. _  -CD 

I NTERN AL SCHEMAT I C  

I CS 

t i T  

FRONT V I EW 

I.L. 4 1 -lOOG 

I N D I C AT I NG 
I N STAN TA N EOUS 

U N I T  

RED H ANDLE 

�--TEST SWI TCH 

1 CURREHT TEST J AC K  
_ ..J  _, C HASS I S  OPERATED 

SH ORT I N G SWI TCH 

t-+-- TERM I HAL  

35 16A07 

Fig. 6. Internal Schematic of the Single Trip Relay with liT Contacts wired to Two 
Separate Terminals 
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I ID ICAT IJIG 
A-C 
COITACTOI 
SWITCII 

18  

co 

I NTERNAL SCHEMAT I C  

ACS 

FRONT V I EW 
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Fig. 8. Internal Schematic of the Single Trip Relay with an ACS unit and liT 
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Fig. 9. Internal Schematic of the Single Trip Relay with an A CS Unit and with liT 
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Fig. 10. Typical Time Curve of the Type C0-2 Relay 
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Fig. 14. Typical Time Curve of the Type CO-B Relay 
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STATI ON BUS 
��-------------------------- A 
���---------------------- a 
--��.---------------------- c 

A B C 

PH.A 

Ptt .B 

PH.C 

. , ,  .. . . 

DEV I CE NUMBER CHART 
51 - OYERCURREHT REl AY, TYPE CO 

S�M • GROUND OYERCURREMT RELAY, TYPE CO 
52 - POWER C I RCU I T  BREAKER 

I CS - I ND I CATI NG CONTACTOR SWI TCH 
a • BREAKER AUX I L I ARY CO�TACT 

TC • BREAKER TR I P  CO i l  

D. C .  TR I P BUS 
POS. -.-------------------

OR 
N EG. 

52 a 

NEG. � 
OR. 

POS. 

51-B 51-C 

I CS 

Sl·H 

Sub. 2 
182A 755 

0 Fig. 17. Extern. Sar.matlc ot HILo CO relay for Ph ... .nd Ground Oven:urrent Protection on a Three Phase System. 

28 

STATION BUS 
��----------------------A 
���--------------------8 
�-+�------------------c 

DEVICE NUMBER CHART 

:51 - OVERQJRRENT RELAY� TYPE CO (DWG. IB3A680) 
...... ......-""'""' 51 -N - GROUND CNERCURRENT RELAY, TYPE CO 

52 - POWER ClRCUJT BREAK ER 
52a - BREAKER AUXILARY CONTACT 

A B C ACS - INDICATING CONTACTOR SWITCH 
T C - BREAKER TRIP COIL 

AC TRIP BUS 

51-B 51-C 51- N 

( SAME AS PHASE A ) 
ACS 

3527.493 

Fig. 18. Extemal Schematic ot H/Lo CO Relay with ACS Unit for Phase and Ground Protection on a Three Phase System 
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CO RELAY ( FRONT V I EW )  

I.L. 4 1 -lOOG 

STOP ( RELAY CONTACT ) 
} TO T I MEL(.. T I MER STO.PS. 1'/J:IEK- } 

�--------------� (CLOSES 

RES I STANCE 
LOAD 

25/S C . T. 

A LTERNAT I VE CONNECT I ONS  FOR . 5  TO 2 . 5  AMPERE RANGE 
CO-S AND C0-6 RELAYS 

} TO T I MER ( T I MER  S TARTS  WH EN ) 
START ( SW HCH �s-� -Cl:OS E-5 } 

SWITCH 
L------------, "s" 

1 20 VO LTS 
AC 

RELAY SHOULD 
BE TESTED 
IN  CASE 

Sub. 3 
3503A43 

Fig. 1 9. Diagram of Test Connections for the Type CO Relay. 
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I.L. 41-lOOG 

LAST 
THRII 
DIGITS 

O, STYU 
NUMBIR 

H H4: ! 50 H4: 

AOI A21 

A02 A22 

A03 A23 

A04 A24 

A05 A25 

A06 A26 

A07 A27 

A08 A28 

A09 A29 

A I O A30 

A l l AJ I 

A l 2 A32 

A I )  A33 

A l 4  A34 

A l 5 A35 

A l 6 A36 

A l 7  

A l 8  A38 

A l 9  

A20 A40 

30 

RELAY TYPE 

C0-2 
CO-S 
C0-6 
C0-7 
C0-8 
C0-9 
CO- I l 

RANGI! RANGI! 
co liT 

• 
.5-2.5 -

.5-2.5 -

.5-2.5 2-48 

.5-2.5 2-48 

1- 12 -

1- 12 -

1- 12 6- 144 

1- 12 6- 144 

.5-2.5 6- 144 

.5-2.5 6-144 

1 - 1 2  2-48 

1-12 2-48 

.5-2.5 2-48 

1 - 1 2 6- 1 44  

.5-2.5 6- 144 

1 - 1 2 2-48 

.5-2.5 2-48 

1 - 1 2  6- 1 44  

.5-2.5 6- 1 44  

1 - 1 :!  2-48 

FIRST 7 DIGITS OF STYLE NO. 
265C 1 95 
264C897 
264C898 
264C899 
264C900 
264C90 1 
265C047 

DESCRIPTION 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRI P  

SINGLE TRIP 

DOU BLE TRIP 

SINOLE TRIP 

DOU BLE TRIP 

WITH liT CONTACTS WIRED DOUB LE TRI P TO SEPARATE TERMINALS 

DOU BLE TRIP WITH IIT CONTACTS WIRED 
TO SEPARATE TERMINALS 

DOU BLE T R I P 
WITH l iT CONTACTS W I R ED 
TO SEPARATE TERMINALS 

DOU BLE TRIP WITH l iT CONTACTS WIRED 
TO SEPARATE TERMINALS 

WITH l iT CONTACTS W I R E D  SI NGLE TR IP TO TWO SEPA RATE TER M I N A LS 

SING LE TR I P  WITH I IT CONTACTS WI RED 
TO TWO SEPARATE TER M I N A L  

WITH l i T  CONTACTS W I RED S I NGLE TR I P  TO TWO SEPA RATE TER M I N A LS 

W ITH l iT CONTACTS W I R ED S I NGLE TR I P  
TO TWO SEPA RATE TER M I N A LS 

Fig. 20. Style Descriptions of CO Relay with ICS Unit. 

SCHEMATIC 

5704523 
(FIG. 3) 

5704524 
(FIG. I )  

3498A02 
( FIG. 4) 

3498A03 
(FIG. 2) 

5704523 
( FIG. 3) 

5704524 
( FIG. I )  

3498A02 
(FIG. 4) 

3498A03 
( FIG. 2) 

3498A02 
(FIG_. 4) 

3498A03 
(FIG. 2) 

3498A02 
(FlO. 4) 
3498A03 
( FIG. 2) 

3S08A73 
(FIG. 5) 

3508A73 
FlO. 5) 

3508A73 
( F.IG. 5) 

3508A73 
(FIG. 5) 

35 1 6A07 

3 5 1 6A07 
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( HI- LO CO RELAYS WITH ACS UNITS 

FIRST SEVEN DIGITS OF STYLE NUM BERS ARE 1 445C8t 
-

LAST ACS 
THREE UNITS 

DIGITS OF RELAY RANGE IN RANGE 

STYLI NO. TYP! co AMPS liT DESCRIPTION 
1 80 H� SO H� 

AOI C0- 1 1 1 - 1 2  .5 - SINGLE TR IP 
A02 C0- 1 1 1 - 1 2  1 .0 - SINGL E  TRI P  
A03 C0-8 1 - 1 2  1 .0 - SINGLE TRIP 

A04 co-s 1 - 1 2  1 .0 - SINGLE TRIP 
AOS C0-5 1- 1 2  1 .0 6- 1 44  SINGLE TRIP 
A06 C0-9 1- 12 1.0 6- 144 SINGLE TRI P  

A07 C0- 1 1 1- 1 2  0.5 6-144 SINGLE TRIP 

A08 CQ-9 1- 12 1.0 - SINGLE TRI P  · · -

A09 CQ-9 1- 1 2  0.5 - SINGLE TRIP 

A I O  C0-9 1 - 12 0.5 6-144 SINGLE TR I P  

A l l C0-2 1-12 0.5 6- 144 SINGLE TR I P  

A l 2  co-s .5-2.5 0.5 - SINGLE TRI P  

A l 3  C0-2 1- 1 2  1.0 6-144 SINGLE TR I P  

A l 4  C0-9 .5-2.5 1.0 2-48 �INGLE TR IP 

A l 7  A I S  C0-8 1 - 12 1.0 6- 144 SINGLE TR I P  

A l 6  CO. I I 1 - 12 1.0 6- 144 SINGLE TRIP 

A l 8  C0-8 1-12 .5 6-144 SINGLE TR I P  

A l 9 C0- 1 1  .5-2.5 .5 - SINGLE TR IP 

A20 C0-7 1 - 1 2  I - SINGLE TR IP 

A23 C0-8 .5-2.5 I - SINGLE TR IP 
A24 co-s .5-2.5 I - SINGLE TRIP 
A25 C0- 1 1 1- 12 . 15 6- 1 44  SINGLE TR I P  
A26 C0-8 .5-2.5 . 1 5  2-48 SINGLE TRI P  

A27 co-s 1 - 1 2  . 15 - SINGLE TR IP 
A28 C0-8 1 - 1 2  0.5 2-48 SINGLE TRIP 

Al9 C0-6 1 - 12 I - SINGLE TR IP 
A30 C0-8 1 - 1 2  1.0 6-144 SINGLE TR IP 
A3 1 C0-9 .5-2.5 0.5 - SINGLE TRI P  

AJ2 CO- I l .5-2.5 1 .0 - SINGLE TR IP 
A33 C0- 1 1 .5-2.5 1 .0 2-48 SINGLE TRIP 

Fig. 21. Style Description of CO Relays with A CS Unit3 . 

... 

I.L. 41-tOOG 

SCHEMATIC . 

1 83A680 

1 83A680 

I 83A680 

1 83 A680 

35 1 5A06 

3S I SA06 

35 15A06 

I 83A680 

I 83A680 

3S I S A06 

3S I SA06 

1 83A680 

3S I SA06 

3S I S A06 

3S I SA06 

3S I S A06 

35 I SA06 

183A680 

1 83A680 

1 83 A680 

1 83A680 

3S I SA06 

3S I S A06 

1 83A680 

35 I 5A06 

183A680 

3524A37 

1 83A680 

1 83A680 

3 1 S5A06 

Sub. 34 
7758349 
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LL. 41-lOOG 
----------�----------------------------------�---.���----�-----

+ 
7.250 (184JS) 

n:RMINAL ANO · 

MOUNTING DETAILS 

PANEL CUTOUT & ORILUNG 
FOR SEMI - FLUSH MTG. 

5707900 

Fig. 22. Outline and Drilling Plan tor the Type CO Relay. 
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INSTALLATION 
Westi nghouse I .L. 4 1 - 1 00D 

OPERATION • MAINTENANCE 

INS Y RU C T ri O N S 
TYPE CO (Hi Lo) 

OVERCURRENT RELAY 

CAUTION : Before putt ing r e l ays into s e rvic e ,  

r emove all bloc k i ng which may have b e e n  

inserted for t h e  purpos e o f  securing 

t he parts durin g s h ipment , mak e sure 

that all moving parts o perate fre ely ,  

inspect  the c on t acts to s e e  t hat they 

are clean and close properly , and oper­

ate the relay to c he c k  the settings an d 

e l e ctrical conne ctions .  

A P P L I C A T I O N 

T h e s e  induction overcurrent relays are used t o  

disconnect c ircuits or apparatus when t h e  curre nt 

in them e x c e e d s  a given value .  Where a stat ion 

b attery ( 48 volts or over) i s  availab l e .  the c ircuit  

closing type re lays are n ormally used to  t r ip  t he 

c irc uit breaker .  

C O N T E N T S  

This instruct i on leaflet applies to  the followi n g  

ty pes o f  relays : 

Ty pe C 0-2 Short Time Re lay 

C0-5 Long Time Re lay 

C0-6 Definite Minimum Time Re lay 

C0-7 Mod e rat e ly Inverse Time Re lay 

C0-8 Inverse Time Re lay 

C0-9 Very Inverse Time Re lay 

C 0- 1 1  Extre me ly Inverse Re lay 

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 CO re lays consist of an overcurrent 

unit ( C O ) ,  an indicat i n g  c ontactor switch ( ICS ) ,  and 

an ind icating instantane ous t r i p  unit ( liT) when 

required . 

E lectromagnet 

The e le c tromagne ts for the types C 0-5 . C0-6 , 

C0-7 , C 0-8 and C0-9 re lays have a main tapped c o i l  

located o n  the c e nter  l e g  o f  an " E "  type laminated 

structure that produces a flux which divides and 

returns through the outer legs . A shad ing c oi l  causes 

the flux through the l e ft le g t o  lag the main pole 

flux . The out-of-phas e fluxes thus produc e d  in  the 

air gap c ause a contact c los ing t orque . 

SUP ERSEDES I .L. 41-1 00C, dated May 1 976 
0 Denotes change from previous Issue. 

The e lec tromagnets for the ty pes C0-2 and 

C 0- 1 1 relay s  have a main coil c onsisting of a tapped 

pri mary \\· inding and a s e c ond ary wind ing . Two iden­

t ic a l  c o ils on the outer  l e gs of  the lamination s truc­

ture are c on n e c t e d  to the main coil s e c ond ary in  a 

manner so t hat the combin ation of a l l  the f lux es 

produ c e d  b.Y the e lectromagn e t  result in out-of-phase 

fluxes in the air gap. Thf' out-of-phase air gap flux e s  

produced cause a c ontact c l os ing torque . 

I n d i c a t i n g  Contactor Sw i tc h  U n i t  ( I CS) 

The d-e indicating c ontactor switch is a s ma l l  

c lapper ty pe devic e .  A magnetic  armature , to w h i c h  

le af-s pring mounted c ontacts a r e  attache d .  is 

attrac ted to the magn e t ic core upon ene rgization of 

the s w it c h . When the switch c loses the moving con­

tacts bridge two stationary c ontac t s .  comple t i n g  the 

tr ip  c ircuit . Also during this operation two finge rs 

on the armature d e flect a s pring locat e d  on the fr ont 

of the switc h ,  which a l lows thr operat ion indicator 

target to drop.  

The front spring . in  addit ion to holding t he 

t arget , provides restraint for the armature and thus 

controls the pickup value of t h e  switch.  

I n d i c at i ng I n stantaneou s Tri p U n it ( l i T) 

The instantan eous trip un it i s  a small a-c oper­

at e d  c lapper type devic e .  A magn etic armature , to  

which le af-s pri n g  mounted c ontacts are  att ac h e d ,  i s  
attracted  t o  t he magnetic core upon e n erg ization o f  
t he swit c h .  When t h e  swit c h  c lo s e s ,  the  moving 

contacts bridge two station ary contacts completing 

the t rip  c irc uit .  Also,  d uring the ope ration . t wo 
fingers on the armature deflect  a spring loc at e d  o n  

t h e  front of  the swit c h  which allows t he o pe rat ion 

ind icator target to drop.  

. I ll possible con lingencies which may arise during 
i lli {(J/1(/ { io n .  opera/ ion .  or maintenance, and all 
de /ails and mrial ions of !h is equipment do not 
purporl 1o he co 1 ·ered h r  these ins/rue/ions. If 
fur/her inforl l lalio n  is desired hy purchaser re­
garding his panicular ins talfalion . operation or 
n winl enance of his eq u ip 111 en 1 . !he local West­
inglwuse Ueclric Corpora/ion representative 
should he COII !ac!ed. 
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TY PE CO ( H i -Lo) OV E RC U R R ENT R E LA Y  
--
--------------------------------

A core screw acces sible from the top of the 

s witc h and taps o n  the co il  provi d e s  the adj ustable 

pickup ran g e .  

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

The relays are g e nerally availab le in the follow­

ing c urrent range s :  

Range T aps 

. 5 - 2 . 5 0 , 5 ,  0 . 6 ,  0 . 8 ,  1 . 0 '  1 . 5 '  2 . 0 ,  2 . 5 

1 - 1 2  1 . 0 '  l _  2 ,  1 . 5 '  2 . 0 ,  2 . 5 ,  3 . 0 ,  3 . 5 ,  4 . 0 ,  5 . 0 ,  

6 0 ,  7 . 0 ,  8 . 0 ,  1 0 . 0 ,  1 2 . 0  

These re lays may have e ither s in gle o r  double 

circuit c losing c ontacts for tripping e ither one or two 

circuit breake rs . The re lays are wired per the inte rna l 

schematics of F i g .  1 to 5 .  

The time vs . current  characte ristics are shown in 

Figs . 6 to 1 2 .  The s e  characterist ics give the contact 

closing t ime for the various time dial settings when 

the indicated multi ples of tap va lue current are a p­

plied to the re lay . 

T r i p  C i rc u i t  

T h e  m ai n  c ontacts will safely close 30 amperes 

at 2 5 0  volts d-e and the s e al-in c ont acts of the 

i ndicat i n g  contactor switch w il l  s afely c arry this 
current long e nou gh to trip a c ircuit br eaker.  

2 

The in dic ating instantaneous trip contacts will 

safely close 3 0  ampe res at 2 5 0  volt s d-e , and will 
carry this current long e nough to  trip a break e r .  

The indic ating c ontacto r  s w i t c h  has t wo t ap s  

that provide a pic kup s etting of 0 . 2  o r  2 ampere s .  

T o  change t a ps requires connecting the l e a d  locat­

ing in fr ont of the tap b lock to  the des ire d  setting 

by means o f  a screw connection . 

T r i p  C i rc u i t  Con stant s 

Contactor Switch -

0 . 2  arr. pere tap . 

2 . 0 ampere t ap . .  

6 . 5  ohms d-e resistance 

0 . 1 5  ohms d-e resistan c e  

S E T T I N G S  

CO U n i t  

T h e  o\·erc urr e nt unit setting can b e  defined 

b y  tap s etting and t ime c! ial posit ion or by t ap 

s e tting and a s pe c ific t ime of operation at some cur­

rent mult iple of  the t a p  setting (e . g .  4 t a p  s e tt in g ,  

2 time dial position o r  4 t a p  setting , 0 .6 seconds at 

6 times tap value curren t ) .  The ta p s e tting is the 

minimum c urre n t  required to make the disc mov e .  

T o  provide s elective c irc uit breaker operation , 

a minimum coord inating time of 0 . 3  seconds plus 

c ircuit break e r  t ime is  recommended between the 

rel ay being set  and the relays with which c oordina­

tion is to  be effe cted . 

The connector screw on the terminal plate 

above the t i me dial m akes connections to various 

turns on the operating coiL By p lacing this screw 

in the various t erminal plate h ole s ,  the relay will  

re spond to  multiples o f  tap v alue curre nts in accord­

ance with the various typical time -current curv e s .  

Caution 

Since the t ap bloc k connector screw on both the 

CO unit and liT unit carries operating current , be 

sure that the screws are turned tight.  In order to 

avoid opening the curre nt tran sformer circuits when 

c han gin g t ap s  under l oad , connect the s pare con­

nector screw i n  the desired t ap position b efore 

removing the other tap screw from the original t ap 

position . 

I n stantaneou s Rec l o s i ng 

The factory adjustment of the CO unit contacts 

provides a contact follow. Where c irc uit b r e ak e r  

reclosing w i l l  be init iated immediately aft er a t r i p  

by t h e  CO c ont act , the t i m e  o f  the opening of t h e  
contacts should b e  a minimum.  T h i s  c ondit ion i s  
obtained b y  loosening the stationary c ontact mount ­

ing s cr e w ,  removing the contact plate and then 

replacing the  plate with  the b ent end restin g ag ain st 

the contact s pring . 

For d ouble t rip relays , the upper s t at ionary 

contact is adjusted such that the c ont act s pring 

rests solidly again st the back stop.  The lower 

stat ionary cont act is then adj uste d  s uc h  th at both 

station ary contacts m ake contact simult aneously 

with their respective moving c ontac t .  

I n d i c at ing Contactor Switch ( I CS) 

The only setting required on the ICS unit is  

the s e lect ion of the 0 .  2 or  2 .  0 ampere t ap sett ing . 

This sel ection is made by connecting the l ead 

located in front of the tap b lock to  the d e s i r e d  

s e t t i n g  b y  m t�ans of t h e  connecting screw . 
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I .L. 41-1000 TYPE CO (H i-Lo) OVERCURRENT R E LAY 
--------------------------------

I n d i c at ing  I n stantaneou s T r i p  ( l i T) 

The proper tap must be s e lected and the core 

s crew must b e  adj usted to the value of pick-up 

current desired.  

The nameplate data will furn ish the actual 

c urrent r ange that may be obtained from the liT unit . 

It is recommended that the IIT be set on the higher 

t ap wher e t here is a choice of tap sett ings.  For 

e xample , for a 20 amp ere s etting use the 2 0  to 40 

tap r ather than the 6 to 20 tap.  

I N S T A L L A T I O N 

T he relays s hould be m ounted on s witchboard 

panels or their e quivale nt in a location fre e  from 

d irt , moisture , exces sive vibration and heat .  Mount 
the relay vertically by means of  the mounting stud 

for proje ction mounting or by means of the four 

mounting holes on the flange for the semi-flush 

mount ing .  E it her the stud or the mounting screws 

may be utilized for grounding the relay .  The elec­

trical c onnections may be made directly to t h e  

terminals by means of screws for ste e l  panel mount­

ing or to the termi n al stud furnis hed with the relay 

for thick panel  mounting.  The t e rminal stud may 

b e  easily removed or inserted by locking two nuts 

on the stud and t hen turning the proper nut with a 

wrench . 

For d et ail  information on the FT c as e  r efer to 

I . L .  4 1 -0 7 6 .  

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

The proper adj ustm ents to insure correct opera­

t ion of t his relay have been made at the factory. 

Upon receipt of the relay no c ustomer adj ustments ,  

other  than those covered under  ' ' SETTINGS " should 

be re quired.  

For r elays which include an indicating instant­

aneous trip unit (IIT),  the junct ion of  the induction 

and indicat ing instantan eous trip coils is b rought 

out to switch j aw # 3 .  W ith this arran gement the 

overc urr e nt units can b e  tested s eparat e ly .  

Acceptance Check 

The following check is reco mmended t o  i nsure 

that the relay is  in proper working orde r :  

1 .  Contact 

The index mark on the movement frame will  

coincide with the "0" mark on t he time dial 
when the stat ionary contact h as moved through 

approximat ely one -half of its normal deflectio n .  

Therefore , with t h e  stationary contact rest ing 

against the bac ksto p ,  the index mark is offs et 

to the right of the "0 " mark by approximate ly 

. 0 2 0 " .  The plac ement of  the various time d ial 

posit ions in line w ith the index mark w ill  give 

ope rating times as s hown on the respecti ve time­

c urrent c urves.  For double trip relays , the follow 

on the stationary contacts should b e  approxi­

mately 1 /3 2 " .  
2 .  Minimum Trip Current 

Set the time dial to posit ion 6 using t he low est 

t ap s ettin g ,  alt ernately apply t ap value c urrent 

plus 3% and tap value current minus 3%. T h e  

movi ng contact should leave t h e  backstop a t  t a p  

value c urrent p l u s  3% a n d  should return to the 

bac k stop at  tap value c urre nt minus 3%. 

3 .  Time C urve 

For type C0- 1 1  re lay only , the 1 .3 0  t ime s t a p  

value operat ing time from t h e  number 6 time d i a l  

pos ition is 54 .9 ± 5% s e conds a n d  should b e  

chec ked first. I t  i s  important that t h e  1 . 3 0  t i m e s  

t a p  value current b e  maintained acc urate ly . T h e  

maintaining o f  t h i s  c urrent accurately is  n e c e ssary 

because of the s t e e pne s s  of the s lope of the t ime­

curre nt charac te ristic ( Fi gure 1 2) .  A 1% variation 

in the 1 .3 0  times tap value c urrent (including 

measuring instrument deviat ion ) will  change t he 

nominal operating time by approximately 4%. 

Table I shows the t ime c urve calibration points 

for the various types of re lay s ,  With the t ime d ial  

set  t o  the indicated position apply the c urrents 

s pecifie d by Table I,  ( e . g .  for the C 0-8,  2 and 

2 0 times tap value current ) and me asure the 

operat ing t ime of the relay .  The .5 t o  2 .5 amp . 

re lay and all C 0-2 re lays shou ld be s e t  on the 

lowe st  tap. The 1 t o  12  amp. re lay s h ou ld be s et 

on the 2 am p .  tap with the exce ption of 1 - 1 2  a m p .  

C 0-2 re lay which should be s e t  o n  1 a m p .  tap.  

The operating times should e qual those of Table 

I plus or minus 5% . 

4 .  Indi c at ing Instantaneous Trip Unit ( l iT )  

The core screw which i s  adj ustable from the t o p  

of  the t r i p  unit a n d  t h e  tap loc ated on the top of  

t he IIT determines the pickup value . The trip 

unit  has a nominal r atio of adj ustment of  1 to 

2 4 .  
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TYPE CO (H i-Lo) OVE RCUR RENT RE LAY 
--------------------------------

The making of the contacts and target indic ation 

should occur at approximately the s ame instant . 

Position the stationary contact for a minimum of  

1 /3 2 " wipe.  The bridging moving contact should 

touc h both stat ionary contacts s imultaneously . 

Apply suffi cient c urrent to operate the IIT . The 

operation indicator target s hould drop freely . 

5 .  Indicat ing Contactor Switch ( ICS) 

Clos e the m ain relay cont acts and pass suf­

ficient d-e c urrent through the trip c ircuit to 

close the contacts of t h e  res. This value of 

c urrent should b e  not greater  than the part icular 

ICS t ap s etting being u s e d .  The operation 

ind i c ator target should drop fre ely . 

The contact gap should b e  approximately . 0 4 7 " 

betwee n  the bridgin g moving contact and t he 

adj ustable stationary c ont acts .  The b ridging 

moving contact should touch . bot h  stationary 

contacts s im ultan e ously. 

Routine Maintenan ce 

All  r e lays should b e  inspected and chec ked 

p eriodically to as sure proper operation. Gen erally a 

visual inspection should call attention to any notice­

able changes . A minimum s uggested check on the 

relay system is to close the c ont act s manually to 

assure that the b reaker trips and the target drops .  

Then releas e  the  contacts and obs erve that the 

reset is smooth and positive . 

4 

If an addit ional time c he c k  is desired,  pass 

s ec ondary c urr ent through the relay and c h e c k  t he 

t ime of operatio n .  It is prefe rable to make this at 

seve ral times pick-up c urrent at an ex pected o perat­

ing po int for the partic ular application. For the . 5  

to 2 _ 5 ampere range C0-5 and C0-6 induct ion unit 

use t he alternative test circuit in Fig. 14 as the s e  

re lays are affected b y  a distorted waveform. With 

this c onnect ion the 25/5 ampere current transformers 

should be work ed well b elow the knee of  the s atura­

tion ( i . e .  use 1 0L50 or bette r ) .  

A l l  c ontacts should be periodically cleaned . A 

c ontact burnis h er # 1 8 2A83 6HO 1 is rec ommended for 

this puspose . The use of ab rasive mate rial for 

clean ing c ontacts is not recommended,  be caus e of  
the d anger of embedding small part icles in the fac e  

of t h e  soft silver and thus i mpairin g the c ontac t .  

C A L I B R A T I O N  

Use the following p roc edure for calibrating t h e  

relay i f  t h e  relay h a s  b een taken apart for r epairs 

or the adj ustments distrubed.  This proc edure should 

not be used until it is  apparent that the relay is  not 

in proper working orde r .  (See " Acc ept ance Check " )  

CO U n i t  

1 .  Contact 

The index mark o n  the move ment frame w ill 

c oin cide with the " 0 "  mark on the time dial 

when the stationary c ontact has moved through 

appr oximately one -half of  it s normal d e flectio n .  

Therefore , w i t h  the stationary c ontact resting 

against the bac k st o p ,  the index m ark is offset 

to t h e  right of  the ' ' 0 "  mark by approximat e ly 

. 020 " .  The placement of the v ar ious time dial 

p o s itions in line with the index mark w i ll giv e 

operating tim es as s hown on the r e s pe c tive time­

current c urve s .  F or d ou ble tri p  relays , th e follow 

on the s tationary c ontac ts should be approxi­

mately 1 / 3 2 "  

2 .  M inimum Trip C urre nt 

The adjustment of the s pring tension in setting 

the minimum trip current valu e o f  the re lay is 

most convenie ntly made with the damping magnet 

r emoved . 

With the time dial s et on " 0 " ,  wind up the s piral 

s pring by means of the s pring adj uster until 

approximately 6-3 I 4 convolut ions show. 

Set the . 5-2 .5  amp relay and all C0-2 re lays on 

the minimum tap settin g .  With the exception of 

C 0-2 re lay , set the 1 - 1 2 amp. re lay on the 2 amp.  

tap s etting .  Set  the 1-12  amp. C 0-2 on the 1 amp.  

tap.  Set time dial  position 6 on all re lay s .  

Adjust the control s pring tension so that the 

moving contact w ill leave the backstop at tap 

value c urrent +1 . 0% and will return to the back­

stop at t ap value curre nt - 1 . 0% .  

3 .  T ime Curve Calibration 

Install the pe rman ent m agnet. Apply the in­

dicated c urrent per Table I for permanent magnet 

adj ustment ( e . g .  C0-8 . 2 times tap value) and 

m eas ure the operating time.  Adjust the perman e nt 

magnet k e e per until the operating time corres­

ponds to the value of Tab le I .  

F or type C0-1 1 re lay only , the 1 .3 0  times tap 

value operating time from the numbe r 6 time d ial 
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TYPE CO ( Hi-Lo) OVE RCUR RE NT RE LAY ----------------------------1 -_L_. _4 1_-_1_00_0_ 

posit ion is 5 4 . 9  ± 57c s e c onds . It is important that 

the 1 . 3 0  times tap \'alue current be maintained 

acc urat e ly . The maintaining of this current accu­

rat e ly is nec€' s sary because of the stee pne ss of 

the s l ope of the t ime-current charact eristic ( F i g .  

1 2 ) .  A 1% variat ion in t h e  1 .3 0  t i m e s  tap value 

current ( inc lud ing measuring instrument de viation ) 

will  change the nominal ope rating time by approx­

imate ly 4% . If the operating time at 1 . 3 times tap 

value is not within these limits , a minor adj ust­

ment of the control s pring w i ll give the c orrect 

operating time without any undue e ffect on the 

minimum pick-up of the re lay . This check is to  be 

made after the 2 times tap value adj ustment has 

been made . 

A pply the indicat e d  current per Table I for the 

e l e ctromagnet plug adj ust m ent  ( e . g .  C0-8 , 20 

t i me s  tap v alue ) and measure the operating time.  

Adjust  the proper plug unt il the op erating time 

corr e s ponds to the value i n  Table I .  ( W ith­

drawing the left hand plu g ,  front view , incr e ase s 

the operating time and withdrawing t h e  right 

hand p lug , front vie w .  d e c re as es the t i me . )  In 

adj usting the plugs , one p lug should be screwed 

in comple t e ly and the ot her  p lug run in or  out 

until  the proper op erati ng time has b e e n  obtained.  

Recheck the permanent magnet adj u stment .  If  t h e  

operating t i m e  for t his  calibration point has 

changed,  readjust the permanent magnet and t h en 

recheck the electromagnet plug adjustment . 

4 .  Indicating Contactor Switch (ICS) 

C lo s e  the main re lay c ontacts and pas s  suf­

ficient d -c current t hrough t h e  tri p  c ircuit to 

c lose the contacts of the IC S .  This value of 

c urrent should be not greater than the part icular 

ICS tap s etting being used.  The o p eration 

indicator target should drop fre ely . 

5 .  Indicating In st antan eous Trip Unit (liT) 

The proper tap must be s e lected and the core 

screw adj usted to t h e  value of pickup c urrent 

desired .  

The nameplate data and t ap plate of the liT 

will furnish the actual current range that m ay 

b e  obtained from the liT unit . 

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

R epair work can b e  done most satisfactorily at 

the factory.  However ,  int erchangeable parts c an b e  

furnished to t h e  customer who are e quipped fo r 

doing r e pair work . When orde ring parts alway s  give 

the complet e name plat e  data.  

T A B LE I 

T I M E  CU RVE CAL I B RATION DATA - 50 and f:IJ Hertz 

P E RMAN ENT MAG N ET ADJUSTMENT 

R ELAY TIME CURRENT O P E R A T I N G  

T Y P E 
DIAL (MULTIP LES OF T I M E  

POSITION TAP VAL UE) SECO N D S  

C 0- 2  I 6 3 0 . 5 7  

C0-5 6 2 3 7 . 8 0 

C0-6 6 2 2 . 46 

C0-7 6 2 4 . 2 7  

C0-8 6 2 1 3 . 3 5  

C 0-9 6 2 8 . 87 

C 0- 1 1  6 2 1 1 .2 7  

E L E C T R OMAGNET P L UGS 

C0-2 6 2 0  0 . 2 2  
C0-5 6 1 0  1 4 . 30 

C0-6 6 2 0  1 . 1 9 

C0-7 6 20 1 .  1 1  

C 0-8 6 2 0  1 .  1 1  

C 0-9 6 20 0 . 65 

C 0- 1 1 6 2 0  0 . 2 4  

!::::. For 5 0  Hz . C 0- 1 1 re lay 2 0  times operating t ime 

limits are  0 .24  + 10% -5% . 
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T Y P E  CO (H i · Lo) O V E R C U R R E N T  R E L AY
---------------·-------------

EN E R GY R EQUI R EMENTS 

INSTANTANEOUS TRIP UNIT ( li T )  

T Y P E R ANG E S  

O F  AVAI L AB L E  TAP 

liT WITH CO R E  SETTING 

UNIT ADJUSTMENT 

2-7 2 -7 

2-48 7 - 14 7 - 1 4  

1 4-48 1 4 -4 8  

6-20 6 - 20 

6 - 1 4 4  20-40 20-40 

4 0 - 1 4 4  40- 1 4 4  

CON T I NUOUS 
AMPE R E  

TAP RAT I N G  
RAN G E  

(AMPE R ES) 

0.5  0 . 9 1  

0 .6 0 . 96 

0 . 8  1 . 1 8  

0 .5/2 .5 1 . 0 1 .37 

1 . 5 1 . 95 

2 . 0  2 . 2 4  

2 .5 2 . 5 0  

1 . 0 1 .6 5  

1 .2 1 . 90 

1 .5 2 . 2 0  

2 . 0 3 .3 0  

2 . 5 4 . 00 

3 . 0 5 . 00 

1 / 1 2 
3 . 5  5 . 5 0  

4 . 0  6 .5 0  

5 . 0 7 . 1 0  

6 . 0 8 . 8 0  

7 . 0 9 . 5 0  

8 . 0  1 0 . 5 0  

1 0 . 0  1 2 .00 

1 2 . 0 1 3 .00 

B UR D E N  

M I NIMUM 
AT P ICKUP 

P I C K U P  
3 T IMES 

R XL z 
P I C K U P  

2 . 68 . 4 2  . 8  . 7 2  

7 . 07 6  . 048 . 0 9  . 086 

1 4  . 0 3 2  . 0 1 2  . 0 3 5  . 0 3 5  

6 . 108 . 067 . 1 27 . 1 25  

20 . 0 1 6  . 008 . 0 1 8  . 0 1 8  

40 . 00 7  . 002 . 00 7  . 007 

ENERGY R E Q U I REME NTS 

C0-2 SHORT TIME RELAY 

ON E SECOND POWE R 

RAT I N G  FACTOR 
AT 

(AMP E R ES) ANGLE IP TAP VALUE 

CUR R E NT 

2 8  5 8  4 .8 

2 8  5 7  4 .9 

2 8  5 3  5 . 0 

2 8  5 0  5 .3 

2 8  4 0  6 .2 

2 8  3 6  7 .2 

2 8  2 9  7 . 9 

2 8  5 5  4 .6 

2 8  5 4  4 .6 

28  5 3  4 .8 

2 8  5 4  4 .8 

56 561  4 .7 

5 6  5 5i  4 . 9 

56 54) 4 . 9 

5 6  5 3  4 .8 

2 3 0  5 3  5 . 1 

2 3 0  5 0  5 .2 

2 3 0  4 8  5 .7 

2 3 0  4 6  6 .2 

2 3 0  4 0  6 . 8 

2 3 0  3 5  7 . 8 

OHMS CONT . 1 SECOND 

R AT IN G  R ATING 

10 T IM E S  20 T IM E S  AMP S AMPS 

P ICKUP P IC K U P  

. 67 . 67 2 . 5  7 0  

. 07 5  . 0 7 5  7 1 40 

.035  . 0 3 5  1 0  1 85 

. 1 2 5 . 10 0  7 8 8  

. 0 1 8  . 0 1 8  1 6  2 80 

. 007 .007 25 460 

V O L T  AMPER ES * *  

A T  3 T I MES AT 10 TIMES AT 20 T I M ES 

TAP VALUE TAP VALUE TAP VALUE 

C U R R E N T  C U R R ENT C U R R E N T  

3 9. 6  2 56 7 9 0  

3 9 . 8  2 7 0  85 1 

4 2 . 7 3 08 1 02 4  

4 5 .4 3 4 8  1 2 2 0  

54 .4 4 3 5  1 7 4 0  

6 5 . 4  5 8 0  2 2 8 0  

7 3 . 6  7 00 2 8 5 0  

3 7 .3 266 895 

3 8 . 0 2 8 0  1 000 

4 0 . 0  3 1 0  1 1 5 0  

4 0 . 5  3 1 5  1 1 8 0  

3 9 . 2  2 8 2  970 

4 0 . 2  295 1 05 0  

4 1 . 0  3 1 2  1 1 2 5  

4 1 . 0 3 2 5  1 1 5 0  

4 2 .7 3 3 0  1 2 00 

4 4 . 0  360 1 3 5 0  

4 8 . 5  3 9 0  1 6 00 

5 3 . 0  4 7 5  1 8 0 0  

6 1 . 0 565 2 5 00 

7 0 . 0  6 8 0  3 3 00 

The rmal capacities for short t ime s other than one s e cond may be ca lculated on the basis of time being 

inve rse ly proportional t o  the square of the current 

1P De grees current lags voltage at tap va lue c urrent 
* *  Voltages taken with Rectox type voltmeter 
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TYPE CO (Hi-Lo) OVE RCURRENT R E LAY I .L.  41-1000 
--------------------------------------------------

E N E RGY R E QU I R EM E N T S  

C0-5 LONG TIME AND C 0 - 6  DEFINITE MINIMUM TIME RELAYS 

VOLT AMP E R ES * *  

AMP E R E  
CONTINUOUS ONE SECOND P O W E R  

AT AT 3 TIMES AT 10 TIMES AT 20 TIMES 

RANGE 
TAP R ATI N G  R A T I N G  FACTOR 

T AP V A L U E  TAP VAL U E  T AP VAL U E  T AP V AL U E  
( AMP E R E S) ( AMP E R E S) ANG L E cp C U R R ENT C U R R ENT CURR ENT C U R R E N T  

0 . 5  2 . 7  88 69 3 . 92 20 . 6  1 0 3  2 7 0  

0 . 6  3 . 1 8 8  6 8  3 . 96 2 0 . 7  1 0 6  2 8 8  

0 . 8  3 . 7  88 67 3 . 9 6  2 1  1 1 4 3 2 5 
0 . 5 / 2 . 5 

1 . 0  4 . 1 8 8  6 6  4 . 07 2 1 . 4 1 2 2  3 60 

1 . 5  5 . 7  88 62 4 . 1 9  23 . 2  1 4 7  4 6 2  

2 . 0  6 . 8  8 8  6 0  4 . 30 24 . 9  168 5 4 8  

2 . 5  7 . 7  88 58 4 . 3 7  2 6 . 2  1 8 0  630 

1 . 0 4 . 5  8 8  6 9  3 . 9 8  2 1 . 0 1 00 2 65 

1 . 2  5 . 5  88 68 3 . 9 3 2 1 . 3  1 03 2 8 2  

1 . 5 6 . 0  88 67 4 . 00 2 1 . 8 1 09 3 0 8  

2 . 0  7 . 7  88 66 3 . 9 8  2 1 . 9  1 1 5 3 40 

2 . 5  9 . 5  88 65 3 . 9 8  2 2 . 2  1 2 2  3 6 3  

3 . 0  1 0 . 0  230 65 4 . 0 2  2 2 . 5  1 25 3 6 6  

1 / 1 2  3 . 5  1 2 . 0  230 65 4 . 06 23 . 2  1 3 2  4 0 3  

4 . 0  1 3 . 5 230 64 4 . 1 2  23 . 5  1 3 7  4 2 0  

5 . 0  1 5 . 0  230 6 1  4 . 1 8 24 . 6  1 5 0  5 00 

6 . 0  1 7 . 5  460 60 4 . 35 25 . 8  1 65 5 7 0  

7 . 0  20 . 5  4 60 57 4 . 44 2 7 . 0  1 8 5 6 3 0  

8 . 0  2 2 . 5  460 53 4 . 5 4  2 8 . 6  2 1 1  7 3 6  

1 0 . 0  23 . 5  4 60 4 8  4 . 80 3 2 . 5  266 940 

1 2 . 0  2 6 . 5  4 60 4 2  5 . 34 3 7 . 9  3 25 1 1 5 2  

Thermal c apac itie s for s hort times other than one s econd may b e  calculated o n  the basi s  of t ime being inver ­

s e ly proportional to the s quare of the c urrent 

¢ D e gree s c urrent lags voltage at tap value current 
* * Voltages t aken with Rectox type voltmeter 
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TY P E  CO ( H i -Lo)  OV E R CU R R E N T  R E L AY
--
--------------------------

E N E R GY R EQU I R EM E N T S  

C0-7 MODERAT ELY INVE RSE TIME RELAY 

VOLT AMP E R E S * *  

AMP ER E 
CON T I N UOUS ONE SECOND P O W E R  

R A N G E  
TAP R AT I NG R AT I NG F ACTOR AT AT 3 T I M E S  A T  10 TIMES AT 20 TIMES 

( AMP E R E S) ( AMP E R E S) A N G L E  <;I> T A P  V AL U E  T A P  VAL U E  T A P  VAL U E  T AP V AL U E  
C U R R ENT C U R R E NT C U R R E NT C U R R ENT 

0 . 5  2 . 7  8 8  68 3 . 88 20 . 7  1 0 3  2 7 8  

0 . 6  3 . 1  88 6 7  3 . 9 3  20 . 9  1 0 7  288 

0 . 8  3 . 7  88 66 3 . 9 3 2 1 . 1 1 1 4 3 2 0  

0 . 5 /2 . 5  1 . 0  4 . 1  8 8  64 4 . 00 2 1 . 6 1 2 2 3 5 6  

1 . 5  5 . 7  88 6 1  4 . 0 8  2 2 . 9  1 4 8  4 5 9  

2 . 0 6 . 8  88 5 8  4 . 2 4  2 4 . 8  1 7 4  5 5 2  

2 . 5  7 . 7  88 56 4 . 3 8  25 . 9  1 8 5 6 40 

1 . 0  4 . 5  88 68 3 . 86  20 . 6  1 0 0  265 

1 . 2  5 . 5 88 67  3 . 8 2 2 0 . 4 1 04 2 7 0  

1 .  5 6 . 0  8 8  6 6  3 . 92 2 1 . 2  1 10 300 

2 . 0  7 . 7  88 65  3 . 90 2 1 . 8  1 1 7 3 1 2  

2 . 5  9 . 5  88 64 3 . 9 0 2 1 . 8  1 23 3 60 

3 . 0 1 0 . 0  230 63 3 . 9 2  2 2 . 5  1 2 7 3 90 

1 / 1 2  3 . 5  1 2 . 0  230 63 3 . 97 2 2 . 7  1 3 1  4 1 3  

4 . 0  1 3 . 5  230 63 4 . 0 2  2 2 . 9  1 3 6 4 2 0  

5 . 0  1 5 . 0  230 60 4 . 1 1  2 4 . 1 1 5 3 4 9 0  

6 . 0  1 7 . 5 460 5 8  4 . 2 9  2 5 . 5  1 6 5  5 2 8  

7 . 0 2 0 . 5  4 6 0  5 4  4 . 4 3  2 7 . 3  1 89 630 

8 . 0  2 2 . 5  4 6 0  50 4 . 5 0 3 0 . 8  2 0 6  7 3 2  

1 0 . 0  23 . 5  460 46 4 . 8 1  3 2 . 6  250 970 

1 2 . 0  2 6 . 5  4 6 0  4 2  5 . 04 3 6 . 9  3 4 2  1 2 24 

C O-S INVERSE TIME AN D C 0-9 VERY INVERSE TIME R E L A YS 

0 . 5  2 . 7  88 72 2 . 3 8  2 1  1 3 2  3 50 

0 . 6  3 . 1  88 7 1  2 . 3 8  2 1  1 34 3 6 5  

0 . 8  3 . 7  88 69 2 . 40 2 1 . 1 1 4 2  400 

0 . 5 / 2 . 5  1 . 0  4 . 1  8 8  67  2 . 4 2  2 1 . 2  1 5 0  4 4 0  

1 . 5 5 . 7  8 8  62 2 . 5 1 2 2  1 7 0 5 30 

2 . 0  6 . 8  88 5 7  2 . 65 23 . 5  200 6 7 5  

2 . 5 7 . 7 88 5 3  2 . 74  24 . 8  228 800 

1 . 0  4 . 5 88 73 2 . 3 3  20 135 347 

1 . 2  5 . 5  8 8  73 2 . 3 3  20 1 35 3 6 1  

1 . 5  6 . 0  88 72 2 . 3 5  20 . 1  1 4 2  3 8 3  

2 . 0  7 . 7  88 69 2 . 3 5  20 . 2  1 4 5  4 1 2  

2 . 5  9 . 5  88 68 2 . 3 6  2 0 . 3  1 4 6  4 1 5 

3 . 0  1 0 . 0 230 67 2 . 3 7  20 . 4  1 4 9  4 20 

1 ;  1 2  3 . 5 1 2 . 0 230 66 2 . 38 2 0 . 9  1 5 3  4 5 0  

4 . 0  13 . 5  230 65 2 . 40 2 1 . 0  1 5 7  460 

5 . 0  1 5 . 0  2 3 0  6 3  2 . 40 2 1 . 0 1 64 500 

6 . 0  1 7 . 5  4 60 60 2 . 4 7  2 1 . 6 1 70 5 2 5  

7 . 0 2 0 . 5  4 6 0  5 7  2 . 5 1  2 1 . 8 1 80 600 

8 . 0  2 2 . 5  4 60 5 5  2 . 5 2  2 2 . 2  1 9 2  6 7 2  

1 0 . 0  23 . 5  4 60 4 8  2 . 7 7  2 4 . 5  2 3 0  8 3 0  

1 2 .0 2 6 . 5  4 6 0  45 2 . 94 2 5 . 4  258 9 60 

Thermal c a pac it ies  for s h ort t imes other than one second may be calculated on the bas i s  of t ime being 

invers e ly proport iona l to the s quare of the other  current . 

CD D e grees current lags voltage at tap value current . 

* * Voltages taken w i th R e c tox ty pe voltme t e r .  
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TYPE CO (Hi-Lo) OVERCURR ENT R E LAY I .L.  41-1000 
--------------------------------------------------

ENERGY R E Q U I R E ME NTS 
C 0- 1 1 EXTREMELY INVERSE TIME R E LAY 

VOLT AMPERES** 
CONTINUOUS ONE SECOND POWE R 

AMPERE 
TAP RATING RATI NG FACTOR AT AT 3 TIMES AT 1 0  TIMES AT 20 TIMES 

RANGE 
(AMPE R ES) (AMPE RES) ANGLE ¢ TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURR ENT CURRENT 

0 . 5  1 . 7 56  36  0 _ 7 2  6 . 54 7 1 . 8 2 5 0  

0 . 6  1 . 9 56  3 4  0 .7 5  6 . 80 7 5 . 0  2 6 7  

0 . 8  2 . 2 56  3 0  0 _ 8 1 7 . 46 84 . 0  2 98 

0 . 5 / 2 . 5  1 . 0 2 . 5 56  27  0 .8 9  8 . 3 0  93 . 1  3 3 0  

1 .5 3 . 0 56 2 2  1 . 1 3  1 0 . 04 1 1 5 . 5 4 1 1  

2 . 0 3 . 5 56  1 7  1 .3 0  1 1  . 95 1 3 6 .3 5 02 

2 . 5 3 . 8 56 1 6  1 .48  1 3 . 95 1 6 0 . 0  6 1 0  

1 . 0 3 . 5 56  3 0  0 .82 7 .4 82  3 00 

1 . 2 4 . 0  56  29 0 . 90 8 . 0  87 3 2 4  

1 .5 5 .5 56 26 0 . 9 7  8 .6 93 3 5 0  

2 . 0  8 . 5  56 2 5  1 . 00 8 . 9  96 3 8 0  

2 . 5 1 0 . 0  5 6  2 4  1 . 1 0  9 . 0  96 3 7 7  

3 . 0 1 2 . 5 23 0 3 3  0 . 8 7  8 . 0  88 3 4 0  

1 / 1 2  
3 . 5 1 4 . 0  23 0 3 1  0.88 8 . 2  8 8  3 4 0  

4 . 0  1 5 . 0  2 3 0  2 9  0 .94  8 . 7  96 3 66 

5 . 0 1 7 . 0  2 3 0  2 5  Ll O  1 0 . 0  1 1 0  4 3 5  

6 . 0 1 8 . 5 4 6 0  2 2  1 .2 5  1 1 . 5 1 2 0  4 7 8  

7 . 0  2 0 . 0  4 6 0  2 0  1 .4 0  1 2 .3 1 3 5  5 6 0  

8 . 0  2 1 . 5 4 6 0  1 9  1 .5 0  1 4 . 0  1 6 0  6 4 8  

1 0 . 0  2 5 . 0  4 6 0  1 4  1 . 9 1 8 .3 2 1 0  900 

1 2 . 0  2 8 . 0  4 6 0  1 0  2 . 4 23 . 8  2 7 6  1 2 00 

Thermal c apac i t i e s  for s hort t i mes oth e r  than one s e c ond may be c a lculated on the bas is of t i me b e i n g  

invers e ly proporti on a l  to t h e  square of t h e  curre n t .  

<D D e grees c urrent lags voltage a t  t a p  value curren t .  

* * Voltages taken with Rectox type v o ltmet e r .  
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TY P E  CO ( H I -Lo) OV E R C U RR EN T  R E L AY - ··
----------------------

1 0  

I MO I CAT I •G 

COMTACTOR 

SW I T  CHI------P"-\ 

co co 

INTERNAL SCH EMATIC 

FRONT VIEW 

Fig. 1 Internal Schematic of the Double Trip Relay Without l i T  

I lfDUCT I OM Uti I T  
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www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  CO ( H i·Lo) O V E R CU R R  EN T R E LAY ------------------------I:.::.L::.·_:4.:_1-:_:1_::00::._:D:_ 

INDICATING 
CO NT ACTOR 
SWITCH 

co 

�­' 
I 

INTERNAL SCHEMATIC 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 

I 

L _ _  - - _ _  Q. _ _  Q _ _ <i _ _  Q. _ _  ¢ _ _  

-�-
CURR ENT TEST JACIO 

0 0 0 0 0 0 
FRONT VIEW 

F i g. 2 I nternal Schemati c  of  the Double Trip R elay With / I T  

CHASSIS OPERATED 
SHORTING SWITCH 

TERMINAL 

S ub . 1 
3 4 9  S AO 3 
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TY P E  CO ( H i·Lo) OV E R CU R R E N T  R E LAY
------------------------

1 2  

I MD I CAT I  NG 
CONTACTOR ----..�.� 
SW I TCH 

INTERNAL SCHEMATIC 

I CS 

FRONT VIEW 

....t--+----1t--- I MDUCTI ON UN I T  

RED HANDLE 
TEST SW I TCH 

...,f...--t+--- CU RRENT TESl JACK 
CHAS S I S  OPERATED 
SHORT I NG SW I TCH 

S ub . 3 
5 7 D 4 5 2 3  

Fig. 3 Internal Schematic of the Single Trip Relay Without / I T  
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TYPE CO (Hi-Lol OVERCURRENT RE LAY I .L- 4 1 -1 00 0  
--------------------------------------------��� 

INDICATING 
CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

.FRONT VIEW 

Fig.  4 I ntern al Schemat i c  of the Sin gle Trip R elay With li T 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

S ub . 1 
3 4 9 8 A0 2 ' 

1 3  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY PE CO (H i-Lo) OV E RCU R R E N T  R E L AY
---------------------------

I NDICAT I N G  
CONTACTO R 
SWIT CH 

1 4  

INTERNAL SCHEMATIC 

FRONT VIEW 

INDUCTION UNIT 

INDICATING 
I NSTANTANEOUS 
U N I T  

R ED HANDLE 

TEST SWITC H  

)(.,..,q_-,-r-- CURRENT TEST JACK 

�-'------;- � HASSIS OPERATED 
SHORTING SWITC H 

TERMI N A L  

S ub . 1 
3 5 0 8A 7 3  

Fig. 5 Internal Schematic of Double Trip Re lay With li T to Separate Terminals. 
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TYPE CO (H i -Lo) OVERCURRENT RE LAY -----------------------I_.L::_ . ..:._41.:....·..:._10�0_:_0 

� . -1 +----+----+-------

20 

1 0  

0 
: � _7 j - :  T:  - - � - ::J=:- - c� > ___: �-·---+--..____.__� 

1 2 3 4 5 6 7 8 & 10  12 14 16 18 20 

MU L T I P L E S OF T A P  V A L U E  CU R R EN T 

4 1 8 2 4 4  

Fig.  6 Typi cal Time Curve of the Type C0-2 R e l ay 

1 5  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  CO (H i-Lo) OVE R CU RR EN T R E L AY-------------------------

1 6  

I 

I 
' 

' I 
' \ \ I \ \ \ ' 

, ' , 

I -<---+--+---

I � -� +· ' 
' 

J . 

' 
! I 

.l 
I 

TYPI C AL T I ME C URVES 
TYPE C0-5 

OVER C URRENT RELAY 
!'i0-60 HERTZ 

, i I l l 
u 

: 1 00�----�,-*r,���----�--��+--+--r-+-�;---r--r�� 

I 

' i\ l\ ' \ \ , ' \ \ " 1\ ' \ ' 
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2 3 5 6 7 8 9 10 
MU L T I P L E S O F  T AP V A L U E  CU R R EN T  

4 1 8 2 4 5  

F i g .  7 Typ i cal  T i m e  Curve o f  the Type CO-S R e lay 
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TYP E CO ( H i-Lo) O VE RCUR R E NT R E LA Y  --------------------------1 -_L_. 4_1_-_1 0_0_0 
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TY P E  CO (H i -Lo} OV E R CU R R EN T  R E L AY----------------------------

1 8  

(/) 0 z 0 <J UJ (/) 

7 

6 

5 

3 

2 

1 

0 

j_ 
--- -- -

I 
I 

! I 
--

I I 

_ __:_�:-..::::__11 
. - - �  -----

I 

I 

I I 

' 

\ \ 
\ \ \ 

1 " \ 
\ -\-i \  • \  \ \. 

\ ! ' I 
\ I _l \: \ j \ I \ ' � ll A ,, ! \ \ _l _\ _1_ 

' \ 
' \ I \ \ ' 1 .\ ,, i \ ' 

' \. I 
\ ' ' I 
1\ I l • I \ .\ 
\rt \ \ 1\ 

1 \ 
\i \ '  ' l \ \ ' ' " 

' ' \ \ \. \ 
\ 
_\. \. 

�'\ �- . . . 
\ - - .  

'-- , �  �· I I \. 
' '\. -''-

;-----r--· 
'\.. '\. ...... . �-...... 

I 
.... 

\ i\ \ \ 
I \ 

\ \ 

\ \ \ 
� \ \ 

\ \ \ \ \ _\ \ \ \ ' ' \ 
I \' \ \ \ \ \ \ \ \ \ \ \ \ -\ \ \ \ \-

_\ \. \ \ 
\ _\ \ ' \ \ ' ' \ \ \. ' \ \. 

I \ \ \ 
\ \. 1\ ' \ \ \ \ '\. 

r\: '\. '\. \ \ '" � '\ \ \. l\. '\ '\ \. '\. '\. 
\. \. .,_ \. ' \. '\. 

1\. \. '\. 

-\. "-

P'x--
�� - -"' �-:- = - t : : : : r\: - -- - � - -

�- �" 
':\. 

_......_ 

I 

-

-

�-\. 
I\ \. '\. \. " '\. \. -� 

'\. 
1'\. '\. \. '\. \. . , '\. '\. ·"'" '\. -�- � � '\. 

-"'- '\. 
1'- ' I 'I.,. � '\. 

- -� - "\.. 

� _....., 

�t-�-�··· � . .  t :  � .  6 
__ _ .J 5 �---

�-� - ....... 
......... 

!".. > 3  -- � �""'--.. " � '- ......... 
� 2  --- � � r-.. 

- -� t_::s.;' -+--• 

I � b 1 �- -

CU RV E � 1 8 21.47 
I 

TYP I C AL TI ME C U RVES 

TYPE C0-7 
I j OVER C URRENT RELAY 

50-60 HERTZ 

I l I I 
I 

I 
I I j_ ' I I 

I 

I : 
I 

I ' I 
I 

l 

I 
'\. '\. 

'\. I ' 
' ' T I M E D I A L S E T T I N G  !".. -""'- ....... 

...... ' 1 1 ..;:  
I ' I 1 0 ,  ' I ......... 

9 .... � ....... ......... ......... ...... ......... ......... � s  _ .... ...... r-... ......... 
7 ��� � ......... 1-o.., -

__ .. S;S :--...... ......... .......... 
r-- -- ' l'o... :--,., - .......... 

, . ----r-·- r-..;.. � ........... --......... .......... ........... 
r------ � � -.... I --.... ......... ..... -..... r-. ['..... � .......... --... ..... ........ -.... -� ..... r--- --... --... r-..... - �� r-..... � - --..;,-

- -..., -!oo.. r-.. -- ---....._ 1 ---
� -� -

r-- I 
r--

- 1/2 _ :--- -.r-- --I =-----+- +--- I 
I I :--
2 

- -
. --

� +  

3 

- - --
-�� · - -i�:= . 

... 
. , , 

5 
- -- --...... .... - . 

--- - -

6 7 8 9 10 
MU L T I P L ES OF T AP V A L U E  CU R R E N T  

Fig. 9 Typ i c a l  Time Curve of  the Type C0- 7 Relay 

12 114 16 lB 20 

4 1 8 2 4 7  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CO (Hi -Lo) OVE RCURRENT R E LAY I.L. 4 1 -1 000 
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TYP E CO ( H i -Lo) OVE R CU R R EN T  R E LAY---------------------------
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TYPE CO (Hi-Lol OVE RCURRENT RELAY ----------------------___:.:.
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TY P E  CO (Hi-Lo) OV E RCU R R  EN T R E L AY-----------------------------

22 

STATI ON BUS D. C. TR I P  BUS ��------------------------- A 
�� ..... ----------- 8 
--�+-�---------------------- c 

POs. -..... -----------

A B C 

5 1-A 
Pli.A 

Pti . B 

Pii.C 

DE V I C E N UMbER CHART 
ti l  � OY ERCURREHT REL AY, TYPE CO 

��N - GROUND O VERCURRENT R ELAY , TYPE CO 
Sl - POwER C I RCU I T  BREAKER 

I CS - I N D I CAT I N G  CONTACTOR SW I TCH 
a - BREAKER AUX I LI ARY CONTACT 

TC - BREAKER TR I P  CO I L  

OR 
N EG. 

S l - B  �1-C 51-N 

Fig. JJ External Schematic of HiLo CO relay for Phase and Ground Overcurrent Protection on a Three Phase System. 

STOP (RELAY CONTACT ) 
} TO TIMER (TIMER STOPS WHEN l 

,--------- (CLOSES 

lr} ��A;II�ER (T IMER STARTS WHEN) b :;· ,,, """' ' 

�--------===:� 120 VOLTS 
AC 

ALTERNAT I V E  CON�ECT IOSS FOR .S TO 2 . 5  AMPERE RA�GE 
CO-S ANO C0-6 RELAYS 

Fig. J4 Diagram of Test Connection s for the Type CO Re lay. 
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TYPE CO (Hl-Lo) OVERC U RREN T  RELAY 

LAST 
THREE 
DIGITS 

OF STYLE 
NUMBER 

80 HZ 50 HZ 

AO I A2 1 

A02 A22 

A03 A23 

A04 A24 

A05 A25 

A06 A26 

A07 A27 

A08 A28 

A09 A29 

A I O  A30 

A l l  A3 1 

A l 2  A32 

A 1 3  A33 

A l 4  A34 

A l 5  A35 

A l 6  A36 

RELAY TYPE 

C0-2 

C0-5 

C0-6 

C0-7 

C0-8 

C0-9 

CO- I l 

RANGE RANGE 
co liT 

.5 - 2.5 -

.5 - 2.5 -

.5 - 2.5 2 - 48 

. 5 - 2.5 2 - 48 

I - 1 2  -

I - 1 2  -

I - 1 2  6 - 144 

I - 1 2  6 - 144 

.5 - 2 .5  6 - 1 44 

. 5 - 2.5 6 - 144 

I - 12 2 - 48 

I - 1 2  2 - 48 

.5 - 2 .5  2 - 48 

I - 1 2  6 .  144 

.5 - 2.5 6 - 144 

I - 1 2  2 - 48 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

DOUBLE TRIP 

DOUBLE TRIP 

DOUBLE TRIP 

DOUBLE TRIP 

FIRST 7 DIGITS OF STYLE NO. 

265Cl95 

264C897 

264C898 

264C899 

264C900 

264C90 l 

265C047 

DESCRIPTION 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

0 Fig. 1 5. CO Relay Style Descriptions 

I.L. 41 ·1000 

SCHEMATIC 

5704523 

(FIG. 3) 

57D4524 

(FIG. I )  

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

5704523 

(FIG. 3) 

5704524 

(FIG. I )  

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 

S U B . 6 
7 7 5 B 3 4 9  
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TY P E  CO (H i-Lo) OV E RCU R R EN T  R E L AY _______________________ _ 

i .. ,.,, 
( 161 .93) 

. 563 
( 14.30) (l��)OIA. 4 HOLES FOR ' . 1 90-32 M'TG. SCREWS 

I---+- 2 .938 (74.63) 

PAN EL CUTO U T  8 DRI LLING 
FOR SEM I - F LUSH MTG.  

2 . 328 ---.l 
( 59. 1 3 ) 

5 7 D 7 9 0 0  

Fig. 1 6. Outline and Drilling Plan for the Type CO Relay. 

W E S T I N G H O U S E E L E C T R I C C O R P O R A T I O N  
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INSTALLATION • 

Westinghouse I .L. 41 -1 00D 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CO (Hi Lo) 

OVERCURRENT RELAY 

CAUTION : Before putting r e l ays into s e r v ic e ,  
r emove a l l  bloc ki ng w hich may have b e e n  

inserted for the purpos e o f  se curing 

the parts during s h ipment , make sure 

that all m ov ing parts operate  fre ely ,  

inspect the c ont acts to s e e  that  they 

are clean and close properly , and oper­

ate the relay to  check the settings and 

e l e ct rical connections . 

A P P L I C A T I O N 

T h e s e  induction o vercurrent relays are used t o  

d isconnect c ircuit s  or apparatus when t h e  current 

in them exceeds a given val u e .  Where a stat ion 

b attery (4S volts or  over) is  av ailable ,  the c ircuit 

closing type relays are normally used to  trip the 

c ircuit b r eak er .  

C O N T E N T S  

This instruct i on leaflet a pplie s t o  the following 

ty pe s  of relays : 

Type C0-2 Short Time Re lay 

C0-5 Long Time Re lay 

C0-6 Definite Minimum Time Re lay 

C0-7 Mod e rat e ly Inverse Time Re lay 

CO-S Inverse Time Re lay 

C0-9 Very Invers e Time Re lay 

C 0- 1 1  Extre me ly Inverse Re lay 

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 C O  re lays consist of an overcurrent 

unit (C O ) ,  an indicat ing contactor sw itch (ICS ) ,  and 

an indicating instantane ous trip unit ( liT ) when 

required . 

E l ectrom a gnet 

Th e e lectromagne ts for the ty pes C 0-5 , C0-6 , 

C 0-7 , CO-S and C 0-9 re lays have a main tapped coil  

locate d  on the center  leg of  an " E "  type laminated 

structure that produces a flux which divides and 

returns th rough the oute r  legs .  A shading c oi l  caus es 

the flux through the left leg to  lag the main pole 

flux . The out-of-phas e fluxes thus produce d  in the 

air gap cause a contact c losing torque . 

SUPERSEDES I .L. 41 - 1 00C, dated May 1 976 
o Denotes change from previous Issue. 

The e lec tromagnets for the ty pes C0-2 and 

C 0- 1 1 re lay s have a main coil  consisting of a tapped 

primary winding and a sec ondary wind ing . Two iden­

tical coils on the out er  legs of the laminat ion s truc­

ture are conn ected to the main coil  sec ondary in a 

manne r  so that the combin ation of a l l  the fluxes 

produced by the e lectromagnet result  in  out-of- phase 

flux e s  in the air gap. The out-of-phase air gap flux es 

pr oduced cause a contact c losing torque . 

I n d i c a t i n g  Co ntactor Sw i t c h  U n i t  ( I CS) 

The d-e indicating contactor switch is a small 

c lapper ty pe devic e .  A magnetic armature , to which 

leaf-s pring mounted c ontacts are attache d ,  is 

attract ed to  the magnetic core upon ene rgization of 

the s witch . When t h e  switch c los es the moving con­

tacts b ridge two s tationary contact s ,  completing the 

trip c ircuit . Also during this ope ration two finge rs 

on the armature deflect a s pring locate d  on the front 

of the switc h ,  which a llows the operation indicator 

target to  drop. 

The front spring , in addition to  holding t h e  

t arg et ,  provides restraint for t h e  armature and thus 

c ontrols the pickup value of t h e  switch. 

I n d i c at ing  I n stantaneou s Tri p U n it ( l i T) 

T h e  instantan eous tr ip unit i s  a smal l  a-c oper­

ate d  clapper type devic e .  A magn etic armature , to 

which le af-s pring mounted c ontacts are attached , is 
attr acted to  the magnetic core upon e nerg ization of 

t he swit c h .  When the switch c lo s e s ,  the moving 

contacts bridge two station ary contacts completing 
the t rip  circuit . Also,  d uring the operation , t wo 

fingers on the armature deflect a spring locat e d  on 

the front of the swit c h  whi ch allows t he operation 

indicator target to drop. 

A ll po.1·sihle contingencies which may arLse during 
installation.  operation ,  or maintenance, and all 
details and l'ariations of this equipment do not 
purport to he cm·ered by these instructions. If 
further inj(mnation is desired by purchaser re­
garding his particular installation. operation or 
maintenance of his equipment. the local West­
inghouse Llectric Corporation representative 
should he contacted. 
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TYPE CO (Hi-Lo) OVE RCURRENT RE LAY 
--
--------------------------------

A c ore screw acces sible from the top of the 

s witch  and taps on the coil provid e s  the adj ustab l e  

pickup ran g e .  

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

The relays are general ly av ailab le in the follow­

ing c urrent rang e s :  

Range Taps 

. 5 - 2 . 5 0 , 5 ,  0 . 6 ,  0 . 8 ,  1 . 0 '  1 . 5 '  2 . 0 ,  2 . 5 

1 - 1 2  1 . 0 '  1 .  2 ,  1 . 5 ,  2 . 0 ,  2 . 5 ,  3 . 0 ,  3 . 5 ,  4 . 0 ,  5 . 0 ,  

6 . 0 , 7 . 0 ,  8 . 0 ,  1 0 . 0 ,  1 2 . 0 

These re lays may have e ither  s in gle or d ouble 

circuit c losing c ontacts for tripping e ither one or two 

circuit breake rs . The re lays are  wired per  the internal 

sch ematics of F i g .  1 to 5 .  

The time vs . current c haracteristics are shown in 

Figs . 6 to 1 2 .  The se c haracte ristics give the c ontact 

c losing time for the various time dial settings when 

the indicated multi ples of tap value current are ap­

plied to the re lay . 

2 

T r i p  C i rc u i t  

The main c ontacts will safely close 30 amperes 

at  2 5 0  volt s d-e  and the s e al-in c ont act s  of the 

indicating contac t or swit c h  will  safe ly c arry t hi s  
curr ent long e nou gh t o  trip a circuit breaker.  

The indicating instantaneous trip contacts will 

safely c lose 30 amperes at 250 volts d- e ,  and will 

carry this current long e nough to trip a break e r .  

The indicating c ontactor s w i t c h  has t w o  t ap s  

that provi d e  a pickup s etting o f  0 .  2 o r  2 ampere s .  

To c hange taps requires conn ecting t h e  lead locat­

ing in fr ont of the tap b lock t o  the desired setting 

by means o f  a screw connection.  

Trip C i rcuit  Con stant s 

C ontactor Swit c h  � 

0 . 2  ampere tap . 

2 . 0  ampere tap . .  

6 . 5  ohms d-e resistance 

0 . 1 5  ohms d-e resistance 

S E T T I N G S  

CO U n i t  

T h e  overcurre nt unit setting can b e  defined 

b y  tap s etting and time c!ial posit ion or by tap 

se tting and a s pe c ific t ime of operation at s ome cur­

rent multiple of t he tap se tting ( e . g .  4 tap s e tting,  

2 t ime dial  position or  4 tap s e ttin g ,  0 .6 s e c onds at  

6 times tap value current ).  The ta p s etting is the 

minimum c urrent re quired to  make the disc mov e .  

T o  provide s e le ctive c irc uit b r eaker o pe ration , 

a minimum coordinating time of 0 . 3  s e conds plus 

circuit breaker t ime is  r ecommended b etween the 

r elay b e ing set and the relays with  which c oordina­

tion is to be effe cted . 

The connector screw on the te rminal plat e  

above t h e  time dial makes connections t o  various 

turns on the operating c oil . By p lacing this  scr e w  

in the various t erminal plate h ole s ,  t h e  relay will 

respond t o  multiples of tap value currents in ac c ord­

ance wit h t h e  various t ypical time -current curve s .  

Caut ion 

Since the tap block conn e ct o r  screw on b ot h  t he 

CO unit and liT unit c arries o perating current , b e  

sure that the screws are turned tight .  I n  order to 

avoid o pening the current tran sformer c irc u it s  when 

c hangin g t aps under l oad , connect the s pare con­

nector screw in the desired tap position b efore 

removing the other tap screw from the original t ap 

position. 

I n stantaneou s Recl o s i ng 

The factory adjustment of the CO unit contacts 

provides a contact follo w.  Where circ uit b r e ak e r  

reclosing w i l l  b e  init iated immediately aft er a t r i p  

b y  the CO c ont act , the time o f  the opening of t h e  

contacts should b e  a minimum. This c ondition i s  

obtained by loosening the stationary c ontact mount ­

ing s cr e w ,  re moving the c ontact plate and then 

r e placing the plate with the b ent e nd restin g  against 

the c ontact s pring.  

For d ouble t rip relays , the upper stat ionary 

contact is adjusted such that the c ontact s pring 

rests solidly against the b ack s t o p .  The lower  

stationary cont act is then adj usted s uc h  that both 

stationary contacts m ake contact simultaneously 

with their respective moving c ontac t .  

I n d i cat i ng Contactor Switch ( I CS) 

The only s etting r equired on the res unit is 

the s t? lection of the 0 . 2  or 2 . 0  ampere tap s etting.  

This sel ection i s  made by c on necting the l ead 

lo cated in front of t h e  tap b lock to the d e s ired 

setting by m eans of the conn e cting screw.  
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TYPE CO ( Hi-La) OVE RCURRENT R E LAY ----------------------------1 -_L ._4_1_-_1_00_D_ 

I n di cat ing I n stantaneo u s  T r i p  ( l i T) 

The proper tap must b e  s e lected and the c ore 

screw must  b e  adj usted to the value of  p ick-up 

current desired.  

The nameplate data will furni sh the actual 

c urrent range that may be obtained from the liT uni t .  

It  is re commended that the l i T  be s et o n  the higher 

tap wher e t here is a choice of tap s ettings . For 

example , for a 20 ampere s etting use the 2 0  to 40 

tap rather than the 6 t o  20 tap.  

I N S T A L L A T I O N 

The relays s hould b e  m ount ed on s witchboard 

p anels or their e quivale nt in a location fre e  from 

dirt , moisture , excessive vibration and heat .  Mount 

the relay vertically by means of  the mounting stud 

for proj e ct ion mounting or by means of  the four 

mounting holes on the flange for the semi-flush 

mount ing. E ither the stud or the mounting screws 

may be utilized for grounding the relay .  The elec­

trical c onnections may be made dir ectly to t h e  

terminals by means of  screws for ste e l  panel mount­

ing or to the termi n al stud furnished with the relay 

for t hick p anel  mounting.  The t e rminal stud may 

be easily removed or inserted by lo cking two nuts 

on the stud and then turning the proper nut with a 

wrench.  

For  detai l  informat ion on the FT c as e  r efer to 

I . L .  4 1 -076 .  

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

The proper adj ustm ents to insure correct o pera­

t ion of t his relay have been made at the factory. 

Upon rece ipt of the relay no customer adj ustments , 

other than t hose covered under ' ' SETTINGS" should 

be required.  

For relays which include an indicating instant­

ane ous t ri p  unit (liT ) ,  the jun ction of the induction 

and indicating instant aneous trip c oils is b ro ught 

out to switch j a w  # 3 .  W ith this arrangement the 

o vercurrent units can be tested s ep arat e ly . 

Acceptance Check 

The following check is recommended to insure 

that the relay is in proper working orde r :  

1 .  C ont act 

The index mark on the movement frame will  

coincide with the "0" mark on t he time dial 

when the stationary c ontact h as moved through 

approximat ely one -half of its normal deflectio n .  

Therefore , with the stationary contact r esting 

against the bac ksto p ,  t he index m ark is offs et 

to the right o f  the "0 " mark by approximateiy 

. 02 0 " .  The placement of the various time dial 

posit ions in line w ith the index mark will give 

operating times as s hown on the respective time­

current c urves .  For double trip relays , the follow 

on the stationary contacts should be approxi­

mately 1 /3 2 " .  
2 .  Minimum Trip Current 

Set the time dial to posit ion 6 using the lowest 

tap s ettin g ,  alternat e ly apply tap value c urrent 

plus 3% and tap value current minus 3%. T h e  

movi ng contact should l e ave t h e  backstop a t  tap 

value current plus 3% and should return to the 

b ackstop at tap value c urre nt minus 3%. 

3.  Time C urve 

For type C 0- 1 1  re lay only , the 1 .3 0  time s tap 

value operating t ime from the number 6 time dial 

position is  54 .9 ± 5% sec onds and should be 

checked first .  It is important that the 1 .3 0  times 

tap value current be maintained accurate ly . The 

maintaining of this current accurate ly is necessary 

because of the steepness of the s lope of the time­

c urrent characte ristic ( Fi gure 1 2) .  A 1% variation 

in the 1 .3 0  time s  tap value c urrent (inc luding 

measuring instrument deviation ) will  change t he 

nominal operating t ime by a pproximately 4% . 

Table I s hows the t ime c urve calibration points 

for the various types of  re lays ,  With the time d ia l  

s et t o  t h e  indicated position a pply t h e  currents 

specified by Table I, ( e . g .  for the C 0-8 , 2 and 

2 0  times tap value current)  and measure the 

operat ing t ime of the re lay . The .5 to 2 .5 amp. 

re lay and a ll C 0-2 re lays should be set  on the 

lowe st  tap.  The 1 t o  12 amp. re lay should be set  

on the 2 amp.  tap with the e xc e ption of 1 - 1 2  amp.  

C 0-2 re lay which s hou ld be s e t  on 1 amp .  tap.  

The ope rating times should e qual those of Table 

I plus or minus 5%. 

4 .  Indicating Instant aneous Trip Unit (liT )  

T h e  core scr e w  which i s  adjustable from t h e  top 

o f  the trip unit and t he tap located on the top of  

t he liT determines the pickup value . The trip 

unit has a nominal r atio of  adjustment of 1 to 

2 4 .  
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TYPE CO (Hi-Lo) OVERCURRENT RE LAY 
--------------------------------

The making of the cont acts and target indic at ion 

should occur at approximat e ly t h e  s ame instant . 

Position the stationary c ontact for a minimum of  

1 /3 2 "  wipe.  The bridging moving contact should 

touch both stat ionary contacts s imultaneously.  

Apply sufficient current to ope rate the IIT . The 

operat ion indicator target s hould d rop fre ely.  

5 .  Indicating Contactor Swit c h  ( ICS) 

C lo s e  the m ain relay contacts and pass suf­

fic ient d-e c urrent thro ugh t h e  trip c irc uit to  

close the contacts of t h e  res.  This val ue of 

current should be not greater  than the p articular 

res t ap s etting being u s e d .  The op eration 

indic ator target should drop fre ely. 

The contact gap s hould be approximately . 047 " 

betwee n  the bridging m oving contact and the 

adj ustab l e  stationary c ont act s .  The b ridging 

moving contact should touch . both s t ation ary 

contacts s im ult an e ously.  

Routine Maintenan ce 

All r e lays s hould b e  inspected and checked 

periodic ally to assure proper operation.  General ly a 

visual in spection should call attention to any notice­

able change s .  A minimum s ugge sted check on the 

relay system i s  to close the contact s  manually to 

assure that the breaker tri ps and the target drops . 

Then r e l e as e  the contacts and obs erve that the 

r e s et is smooth and positive . 

If an additional time check is desir e d ,  pass 

s ec ondary curtent through the r elay and check t he 

t ime of o peration . It is prefe rab le to m ake this at 

s e v e ral times p ick-up c urrent at an expected operat ­

ing point for the particular application. For the . 5 

to 2 .  5 ampere range C0-5 an d C0-6 induct ion unit 

use the alternativ e test circuit in Fig.  14 as the s e  

relays· are affected b y  a distort ed waveform. With 

this c onnect ion the 25/5 ampere current transformers 

should b e  worked well  b elow the knee of the s atura­

tion ( i . e .  use 1 0L50 or b etter) .  

4 

All c ontacts should b e  periodically cleaned . A 

c ontact burnisher # 1 82A836H0 1 is recommended for 

this puspose . The use of ab rasive mate rial for 

c l e an ing c ontacts is not recommended, becaus e of 
the d anger of e mb edding small particles in the f ac e  

o f  the soft s ilver and thus impairin g t h e  c ont act . 

C A L I B R A T I O N  

Use the following p roc e dure for c alibrating t h e  

relay if the re lay h a s  b e en t aken apart for r e pairs 

or the adjustments distrub e d .  This procedure should 

not be used unti l  it is apparent that the relay is not 

in proper working orde r .  (See " Acc ept ance C heck " )  

CO U n i t  

L Contact 

The index mark o n  the move ment frame w ill  

c oin cide with the " 0 " mark on the time dial 

when the stationary c ontact has moved through 

appr oximat e ly one-half of it s nor mal d e fl ec t ion . 

Therefore . w ith the station ary c ontact resting 

against the backstop,  the index m ark is offs et 

to the right of the " 0 " mark by approximate ly 

. 020 " . The p laceme nt of the v ar io us time dial 

positions in line w ith the index mark w i ll giv e 

ope ratin g tim es as s hown on the respective tim e­

current c urv e s . For d ou bl e  trip relays , th e follow 

on the s tationary c ontacts shou ld be approxi­

mately 1 / 3 2 "  

2 .  Minimum Trip Curre nt 

The adjustment of  the s pring t e nsion in s e tting 

the minimum trip current valu e of  the re lay i s  

most conveniently made with the damping magnet 

r emoved . 

With the time dial s e t  on " 0 " .  wind up the s piral 

s pring by means of the s pring adjuster until 

approximately 6 -3 I 4 convolutions show . 

Set the .5-2 .5 amp re lay and all  C0-2 re lays on 

the minimum tap s e tting.  With the e xc e pt ion of 

C0-2 re lay , s e t  the 1 - 1 2 amp. re lay on the 2 amp.  

tap s e tting.  Set the 1 - 1 2  amp.  C 0-2 on the 1 amp.  

tap.  Set  time dial position 6 on all  r e lays . 

Adjust the control s pring tens ion so t hat the 

moving c ontact will  leave the backstop at  tap 

value c urrent +1 .0% and will  re turn to  the b ack­

stop at  t ap value curre nt - 1 .  0%. 

3 .  Time Curve Calibration 

Install the pe rman ent magnet .  Apply the in­

dicated curre nt per T able I for perman ent magnet 

adj ust ment ( e . g .  co-s . 2 t imes tap value) and 

m easure the operating time.  Adjust the perman e nt 

magn et ke eper until the operating time corres­

ponds to the value of Tab l e  I .  

F or type C0- 1 1 re lay only , the 1 .3 0  t ime s tap 

value operating t ime from the number 6 time dial 
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TYPE CO ( Hi-Lo) OVE RCURRENT RE LAY ----------------------------I ._L._4_1_·_1 0_0_D� 

position is 5 4 . 9  ± 5% seconds . It is important that 

the 1 . 3 0  times tap value current be maintained 

accurately .  The maintaining of this current accu­

rately is nece ssary because of the stee pness of 
the s l ope of the time-current c haracteristic ( F i g .  

12) .  A 1% variat ion in t h e  1 . 3 0 times tap value 

current ( inc luding measuring instrument deviation ) 

will  change the nominal operating time by approx­

imately 4%. If the operating time at 1 . 3 times tap 

value is not w ithin these limits , a minor adj ust­

ment of the control s pring w i l l  give the correct 

operating time without any undue effect  on the 

minimum pick-up of the re lay . This check is t o  be 

made after the 2 times tap va lue adj ustment has 

been made . 

Apply the indicated current per Table I for the 

ele ctromagnet plug adj ustment ( e . g .  CO-S , 20 

time s tap v alue) and measure the operating time.  

Adjust the proper plug until the operating time 

corres ponds to t h e  value i n  Table I .  ( With­

d r awing the left hand plug , front view , increases 

t he o perating time and withdrawing the right 

hand p lug , front vie w ,  decre as es t he t ime . )  In 

adj usting the plugs , one plug should be screwed 

in c ompletely and the ot her p lug run in or out 

until the proper operating time has b e en obtained. 

Recheck the permanent magnet adj u stment.  If  the 
operating time for t his  calibrat ion point has 

changed , readju st the permanent magnet and t h en 

recheck t he e le ctromagnet plug adjust ment . 

4 .  Indicating Contactor Switch (ICS) 

C lose the main re lay c ontacts and pass suf­

ficient d-e current t hrough the trip c ircuit to 
c lose the cont acts of the ICS.  This value of 

c urrent should be n ot greater than t he p articular 

res tap s etting being used.  The oper at io n  
indicator target s hould drop freely . 

5 .  Indicating Inst antaneous Trip Unit (liT) 

The proper tap must be s e lected and the core 

screw adjusted to the value of p ickup current 

desired.  

The nameplate data and t ap plate of the liT 

will furnish the actual current range that m ay 

be obtained from the l iT unit . 

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

Rep air work can b e  done most satisfactorily at 

the fact ory . However, interchan geab le parts c an b e  

furn ished t o  t h e  customer who are equipped for 

doing repair work . When ordering p arts always give 

t he complete name plat e  data. 

T A B LE I 

TIME CU RVE CAL I B RATI ON DATA - 50 and £1) Hertz 

P ERMAN ENT MAGN E T  ADJUSTMENT 

R ELAY T IME CUR R E NT OP E RATING 

TYP E 
DIAL (MULTIP LES OF T I M E  

POSITION T AP VAL U E )  SECO N D S  

C 0-2 I 6 3 0 . 5 7  

C0-5 6 2 3 7 . S O  

C0-6 6 2 2 . 4 6  

C0-7 6 2 4 . 27 

C O-S 6 2 1 3 . 3 5  

C 0-9 6 2 S . S7 

C 0- 1 1  6 2 1 1 .2 7  

E L E C T ROMAG N ET P L UGS 

C0-2 6 2 0  0 . 2 2  

C 0-5 6 1 0  1 4 . 30 

C0-6 6 2 0  1 . 19 

C0 - 7 6 20 1 . 1 1  

C O-S 6 20 1 .  1 1  

C 0-9 6 20 0 . 6 5  

C 0- 1 1 6 2 0  0 . 2 4  

!:::. For 5 0  Hz . C 0- 1 1 re lay 2 0  t imes ope rating time 

limits are 0 . 2 4  + 1 0% -5%. 
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T Y P E  CO (H i-Lo) OV E RCU R R E N T  R E L AY
----------------------------

E N E R GY R EQUI R EMENTS 

INSTANTANEOUS TRIP UNIT (liT) 

TYP E RANGES 
OF  AVAILABLE TAP 
liT WITH CO RE SETTING 

UNIT ADJUSTMENT 

2-7 2 -7 

2-48 7 - 14 7 - 1 4  

14-48 1 4 -4 8  

6-20 6 - 20 

6 - 1 4 4  20-40 20-40 

4 0 - 14 4  40- 1 4 4  

CONTINUOUS 
AMPE RE 

TAP RATING 
RANGE 

(AMPERES) 

0.5 0 . 9 1  

0 .6 0 . 96 

0 . 8  1 . 1 8  

0 . 5/2 .5 1 . 0 1 .3 7  

1 .5 1 . 95 

2 . 0  2 . 24 

2 .5 2 . 5 0  

1 . 0 1 .65 

1 .2 1 . 9 0  

1 .5 2 .2 0  

2 . 0  3 . 3 0  

2 . 5  4 . 00 

3 . 0 5 . 00 

1 / 1 2  
3 .5 5 . 5 0  

4 . 0  6 . 5 0  

5 . 0 7 . 1 0  

6 . 0 8 .8 0  

7 . 0 9 . 5 0  

8 . 0  1 0 . 5 0  

1 0 . 0  1 2 . 0 0  

1 2 .0 1 3 . 0 0  

B URDEN 

MINIMUM 
AT P ICKUP 

P ICKUP 
3 TIMES 

R XL z 
P ICKUP 

2 . 68 . 4 2  . 8  . 7 2  

7 . 07 6  . 048 . 0 9  . 0 86 

1 4  . 0 3 2  . 0 1 2  . 0 3 5  . 0 3 5  

6 . 108 . 06 7  . 1 27 . 1 25 

20 . 0 1 6  . 00 8  . 0 1 8  . 0 18 

40 . 00 7  . 00 2  . 0 0 7  . 007 

E N E RGY REQU I R E ME NTS 
C0-2 SHORT TIMF RE LAY 

ON E SECOND POWE R 

RATING FACTOR AT 

(AMPERES) ANGLE rp TAP VALUE 

CURRENT 

2 8  5 8  4 .8 

2 8  5 7  4 . 9 

2 8  5 3  5 .0 

2 8  5 0  5 .3 

2 8  4 0  6 .2 

28 3 6  7 .2 

2 8  2 9  7 .9 

2 8  5 5  4 .6 

2 8  5 4  4 .6 

2 8  53 4 .8 

2 8  5 4  4 .8 

56 56 4 .7 

5 6  5 5  4 .9 

56 5 4  4 .9 

56 5 3  4 .8 

2 3 0  5 3  5 . 1  

2 3 0  5 0  5 .2 

2 3 0  4 8  5 .7 

2 3 0  4 6  6 .2 

2 3 0  4 0  6 . 8 

2 3 0  3 5  7 .8 

OHMS CONT . 1 SECOND 
R AT ING RAT ING 

10 TIMES 20 TIMES AMPS AMPS 

P ICKUP P ICKUP 

. 67 . 67 2 . 5  7 0  

. 0 7 5  . 07 5  7 1 40 

. 0 3 5  . 0 3 5  1 0  1 8 5  

. 1 25 . 10 0  7 8 8  

. 0 1 8 . 0 1 8  16 2 80 

. 007 . 007 2 5  4 6 0  

VOLT AMPERES * *  

A T  3 TI MES AT 1 0  TI MES AT 20 TIMES 

TAP VALUE TAP VALUE TAP VALUE 

CURRENT CURRENT CURRENT 

3 9 .6 2 5 6  7 9 0  

3 9 . 8  2 7 0  85 1 

4 2 .7 3 08 1 024 

4 5 .4 3 4 8  1 2 2 0  

5 4 . 4  4 3 5  1 7 4 0  

6 5 . 4 5 8 0  2 2 8 0  

7 3 .6 7 00 2 8 5 0  

3 7 .3 266 895 

3 8 . 0  2 8 0  1 000 

4 0 . 0  3 1 0  1 1 5 0  

4 0 . 5  3 1 5  1 1 8 0  

3 9 . 2  2 8 2  97 0 

4 0 . 2  2 9 5  1 05 0  

4 1 . 0  3 1 2  1 1 2 5  

4 1 . 0 3 2 5  1 1 5 0  

4 2 .7 3 3 0  1 2 00 

4 4 . 0  3 6 0  1 3 5 0  

4 8 . 5  3 9 0  1 6 0 0  

5 3 . 0  475 1 8 0 0  

6 1 . 0 5 6 5  2 5 0 0  

7 0 . 0  6 8 0  3 3 00 

The rmal capacities for short t ime s othe r  than one s e cond may be calculated on the basis of t ime being 

inve r s e ly proportional t o  the s quare of the current 
¢ Degrees current lags voltage at tap value current 

* * Voltages take n with Rectox type voltme ter  
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TYPE CO (Hi-Lo) OVE RCURR ENT R E LAY 1-L. 4 1 -1 000 
------------------------------------------���� 

E N E RGY R EQU I R EM E N T S  

C0-5 LONG TIME AND C0 -6 DEFI NITE MINIMUM TIME RELAYS 

VOLT AMP E R ES * *  

AMP E R E  
CONT I NUOUS O N E  SECOND POWE R  

AT AT 3 TIMES AT 1 0  T I M E S  AT 20 T IMES 

RANG E 
TAP R ATING RATING FACTOR 

TAP VALUE TAP VAL U E  T AP VAL U E  T AP VAL U E  
( AMP E RE S) ( AMP E RE S) ANG L E cp CUR R ENT C U R R ENT CURR ENT C U R R ENT 

0 . 5  2 . 7  88 69 3 . 92 20 . 6  1 0 3  2 7 0  

0 . 6  3 . 1  8 8  6 8  3 . 96 2 0 . 7  1 0 6  2 8 8  

0 . 8  3 . 7  88 67 3 . 9 6 2 1  1 1 4  3 2 5 
0 . 5 / 2 . 5  

1 . 0  4 . 1 88 66 4 . 07 2 1 . 4  1 2 2  3 60 

1 . 5  5 . 7 8 8  6 2  4 . 1 9 23 . 2  1 4 7  4 6 2  

2 . 0  6 . 8  8 8  6 0  4 . 30 2 4 . 9  1 68 5 4 8  

2 . 5  7 . 7  88 5 8  4 . 3 7  2 6 . 2  180 630 

1 . 0  4 . 5  88 69 3 . 9 8  2 1 . 0 1 00 2 65 

1 . 2  5 . 5  88 68 3 . 9 3  2 1 . 3  1 03 2 8 2  

1 . 5 6 . 0  8 8  6 7  4 . 00 2 1 . 8 1 09 3 0 8  

2 . 0  7. 7 88 66 3 . 98 2 1 . 9 1 15 3 40 

2 . 5  9 . 5  88 6 5  3 . 9 8  2 2 . 2 1 22 3 6 3  

3 . 0  10 . 0 230 6 5  4 . 02 2 2 . 5  1 25 3 6 6  

1 / 1 2  3 . 5  1 2 .0  230 65 4 . 06 23 . 2  1 3 2  4 0 3  

4 . 0  1 3 . 5  230 64 4 . 1 2 23 . 5  1 3 7  4 2 0  

5 . 0  1 5 . 0  2 3 0  6 1  4 . 1 8 24 . 6  1 5 0  500 

6 . 0  1 7 . 5  460 60 4 . 35 25 . 8  1 65 5 70 

7 . 0  2 0 . 5 4 60 5 7  4 . 44 2 7 . 0  1 8 5  630 

8 . 0  2 2 . 5  460 53 4 . 54 2 8 . 6  2 1 1  7 3 6  

1 0 . 0  23 . 5  4 60 4 8  4 . 80 3 2 . 5 2 6 6  940 

1 2 . 0  2 6 . 5  460 4 2  5 . 34 3 7 . 9  3 25 1 1 5 2  

Thermal c apac ities for s hort times other than one s econd may b e  calculated on the basis o f  t ime being inver ­
s ely pro porti onal t o  the s quare o f  the c urrent 

¢ Degrees c urrent lags voltage at tap value current 
* * Volt ages t aken with Rectox type volt meter 
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TY P E  CO ( H i -Lo) O V E R C U R R E N T  R E LAY
--
--------------------------

E N E R GY R EQU I R EMEN T S  

C 0 - 7  MODERAT ELY INVERSE T I M E  RELAY 

V O L T  AMP E R E S * *  

AMP E R E  
CONT I N UO U S  O N E  S EC O N D  P O W E R  

R AN G E  
T A P  R AT I NG R AT I N G  F ACTOR AT AT 3 T I M E S  A T  1 0  T I M E S  AT 2 0  T I M E S  

( AMP E R E S) ( AMP E R E S) A N G L E ¢ T A P  V AL U E  T A P  V A L U E  T A P  V AL U E  T AP V AL U E  

C U R R ENT C U R R E N T  C U R R ENT C U R R ENT 

0 . 5  2 . 7  8 8  6 8  3 . 8 8  20 . 7  1 0 3  2 7 8  

0 . 6  3 . 1  8 8  6 7  3 . 9 3  20 . 9  1 0 7  2 8 8  

0 . 8  3 . 7  8 8  66 3 . 9 3  :2 1 . 1  1 1 4 3 2 0  

0 . 5 /2 . 5  1 . 0  4 . 1 8 8  6 4  4 . 00 2 1 . 6 1 2 2  3 5 6  

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

2 . 0  6 . 8 8 8  5 8  4 . 2 4  2 4 . 8  1 7 4  5 5 2  

2 . 5 7 . 7  8 8  5 6  4 . 3 8  25 . 9  1 8 5  6 4 0  

1 .  0 4 . 5  8 8  6 8  3 . 8 6  20 . 6  1 0 0  265 

1 . 2  5 . 5  8 8  6 7  3 8 2  2 0 . 4  1 04 2 7 0  

1 .  5 6 . 0  8 8  6 6  3 . 9 2  2 1 . 2  1 10 3 0 0  

2 . 0  7 . 7  8 8  65 3 . 90 2 1 . 8 1 1 7 3 1 2  

2 . 5  9 . 5  8 8  6 4  3 . 9 0  2 1 . 8  1 23 3 60 

3 . 0 1 0 . 0  2 3 0  6 3  3 . 9 2  2 2 . 5  1 2 7 3 90 

1 / 1 2  
3 . 5  1 2 . 0  2 3 0  63 3 . 97 2 2 . 7  1 3 1  4 1 3 

4 . 0  1 3 . 5  2 3 0  63 4 . 0 2  2 2 . 9  1 3 6  4 2 0  

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

6 . 0  1 7 . 5  4 6 0  5 8  4 . 29 2 5 . 5  1 6 5  5 2 8  

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

8 . 0  2 2 . 5  4 6 0  5 0  4 . 5 0 3 0 . 8  2 0 6  7 3 2  

1 0 . 0  2 3 . 5  460 4 6  4 . 8 1  3 2 . 6  250 9 70 

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

C 0- 8  I N V E RSE TIM E  AND C 0-9 VERY INV E RSE TIME R E L A YS 

0 . 5  2 . 7  8 8  7 2  2 . 3 8  2 1  1 3 2  3 5 0  

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

0 . 8  3 . 7  8 8  69 2 . 40 2 1 . 1 1 4 2  4 0 0  

0 . 5 / 2 . 5  1 . 0  4 . 1  8 8  6 7  2 . 4 2  2 1 . 2  1 5 0  4 4 0  

1 . 5 5 . 7  8 8  62 2 . 5 1 2 2  1 7 0 5 3 0  

2 . 0  6 . 8  8 8  5 7  2 . 65 23 . 5  200 6 7 5  

2 . 5 7 . 7 8 8  5 3  2 . 7 4  2 4 . 8  2 2 8  8 0 0  

1 . 0  4 . 5  8 8  7 3  2 . 3 3  2 0  1 3 5  3 4 7  

1 . 2  5 . 5  8 8  7 3  2 . 3 3  20 1 3 5  3 6 1  

1 .  5 6 . 0  8 8  72 2 . 3 5  20 . 1  1 4 2  3 8 3  

2 . 0  7 . 7  8 8  69 2 . 35 20 . 2  1 4 5  4 1 2  

2 . 5  9 . 5  8 8  6 8  2 . 3 6  20 . 3  1 4 6  4 1 5 

3 . 0  1 0 . 0 2 3 0  6 7  2 . 3 7  20 . 4  1 4 9  4 20 

1 / 1 2 3 . 5 1 2 . 0 2 3 0  66 2 . 3 8  2 0 . 9  1 5 3  4 5 0  

4 . 0  1 3 . 5  2 3 0  65 :2 . 4 0  2 1 . 0 1 5 7  4 6 0  

5 . 0  1 5 . 0  2 3 0  6 3  2 . 40 2 1 . 0 1 6 4  5 0 0  

6 . 0  1 7 . 5  4 6 0  60 2 . 4 7  2 1 . 6 1 70 5 2 5  

7 . 0  2 0 . 5  4 6 0  5 7  2 . 5 1  2 1 . 8 1 80 6 0 0  

8 . 0  2 2 . 5  4 6 0  5 5  2 . 5 :2 :2 2 . 2  1 9 2  6 7 2  

1 0 . 0  :2 3 . 5  4 60 4 8  :2 . 77 2 4 . 5  2 3 0  8 3 0  

1 2 .0 2 6 . 5  4 6 0  4 5  2 . 94 2 5 . 4  2 5 8  9 60 

Thr rmal capacities for s h ort times other than one s e c ond may be calculated on the bas is of t ime being 

inve rs e ly proportional to the s quare of the other current .  

<D D e grees current lags voltage at tap value current . 

* * Vo ltages taken with R e ctox ty pe voltmeter .  
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TYPE CO ( H i-Lo) OVERCURRENT R E LAY I .L.  41-1 000 
--------------------------------------------------

ENERGY R E Q U I R E ME NTS 
C 0- 1 1 EXTREMELY INVERSE TIME R E LAY 

VOLT AMPERES**  
CONTINUOUS ON E SECOND POWER 

AMPER E  
FACTOR AT AT 3 TIMES AT 1 0  TIMES AT 20 TIMES TAP RATING RATI NG 

RANGE 
(AMPE R ES)  (AMPE RES) ANGLE ¢ TAP VALUE TAP VALUE TAP VALUE TAP VALUE 

CUR RENT CURRENT CURRENT CURRENT 

0.5 1 . 7 56 3 6  0 . 7 2  6 . 54 7 1 . 8 2 5 0  

0 .6 1 . 9 56 3 4  0 . 75  6 . 80 7 5 . 0 2 6 7  

0 . 8  2 . 2  56 3 0  0 . 8 1  7 . 46 8 4 . 0  2 98 

0 . 5 /2 . 5  1 . 0 2 . 5 5 6  2 7  0 . 8 9  8 . 3 0  93 . 1  3 3 0  

1 . 5 3 . 0 56 22 1 . 1 3  1 0 . 04 1 1 5 .5 4 1 1  

2 . 0  3 . 5 5 6  1 7  1 .3 0  1 1 . 95  1 3 6 . 3 5 0 2  

2 . 5 3 . 8 5 6  1 6  1 .4 8  1 3 . 95 1 6 0 . 0  6 1 0  

1 . 0 3 . 5 5 6  3 0  0 .82 7 . 4 82  3 00 

1 . 2 4 . 0  5 6  2 9  0 . 9 0  8 . 0  87 3 2 4  

1 . 5 5 . 5  5 6  2 6  0 . 9 7  8 .6 93  3 5 0  

2 . 0  8 . 5  56 25 1 . 0 0  8 . 9  96 3 8 0  

2 . 5 1 0 . 0  56 2 4  1 . 1 0  9 . 0  96 3 7 7  

3 . 0 1 2 . 5 23 0 3 3  0 .8 7  8 . 0  88 3 4 0  

3 .5 1 4 . 0  23 0 3 1  0 .88 8 . 2  8 8  3 4 0  
1 / 1 2  

4 . 0  1 5 . 0 2 3 0  2 9  0 . 9 4  8 . 7  96 3 6 6  

5 . 0  1 7 . 0  2 3 0  2 5  1 . 1 0  1 0 . 0  1 1 0  4 3 5  

6 . 0 1 8 . 5 4 6 0  2 2  1 . 2 5  1 1 . 5 1 2 0  4 7 8  

7 . 0  2 0 . 0  4 6 0  2 0  1 .4 0  1 2 . 3 1 3 5  5 6 0  

8 . 0  2 1 . 5 4 6 0  1 9  1 .5 0  1 4 . 0  1 6 0  6 4 8  

1 0 . 0  2 5 . 0  4 6 0  1 4  1 . 9 1 8 .3  2 1 0  9 00 

1 2 . 0  2 8 . 0  4 6 0  1 0  2 .4 2 3 . 8  2 7 6  1 2 00 

Thermal c a pac i t i e s  for s hort times other than one s e c ond may be c a lcu lated on the bas is of t ime b e i n g  

invers e ly proporti on a l  t o  t h e  square o f  t h e  curre n t .  

CD D e grees c urre nt lags v oltage a t  t a p  value curre n t . 

* * Voltages taken w ith Rectox type v o ltmete r .  
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TY P E  CO (H l-Lo) OV E R CU RR E N T  R E L AY - ·----------------------

1 0  

I ND I CAT I RG 
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SW I TCH------t-'- �----------- --------------
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- CHASS I S  OPERATE O 

SHORT I NG SW I TCH 
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S ub . 3 
5 7 D 4 5 2 4 

Fig. 1 Internal Schematic  of the Double Trip Relay Without /I T 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  CO (H i -Lo) OVE RCU R R  E N T  R E LAY ----------------------_:I::,:. L:. . .,:41.:.:·.:.:10�0:=::_0 

INDICATING 
CONTACTOR 
SWITCH 

�-1 
I 
I 

INTERNAL SCHEMATIC 

L __ - - _ _  Q. _ _  Q _ _  Q _ _  Q. _ _  ¢ _ _  . 

0 0 0 0 0 0 
FRONT VIEW 

INDUCTION UNIT 
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INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 
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-CURRENT TEST JACI<I 

CHASSIS OPERATED 
SHORTING SWITCH 
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S ub . 1 
3 4 9  8 AO 3 

Fig. 2 I nternal Schematic of the Double Trip Relay With /I T 
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TY P E  CO ( H i·Lo) O V E R C U R R E N T  R E L A Y ------------------------

1 2  

I N O  I CAT I NG 
CONTACTOR -----ll.3o....J 
SW I TCH 

INTERNAL SCH EMATIC 
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TEST SW I TCH 
.-tf--++--- CU RREN T  TES1 JACK - -Q _ _  Q _ _  Q _ _  Q _ _  Q. _ _  ¢ _ _ _ _ 
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FRONT V I EW 

Fig. 3 Internal Schematic of the Single Trip Relay Without li T 
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TYPE CO (Hi-Lo) OVE RCUR R ENT R E LAY ------------------------....:I:.:..:. L::.· _:_4_:_1 ·_:_1�00:..::D 

INDICATING 
CO NT ACTOR 
SWITCH 

INTERNAL SCHEMATIC 

FRONT VIEW 

Fig. 4 Internal Schemat ic  of the Single Trip Relay With li T 
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TY PE CO ( H i-Lo) O V E R C U R R E N T  R E L AY--------------------------

I ND ICAT I N G  
CONTACTO R  
SWIT CH 

14  

I NTERNAL SCH EMATIC 

FRONT VIEW 

INDUCTION UN I T  

INDI CATING 
I NSTANTANEOUS 
U N I T  
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CURRENT TEST JACK 
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S ub . 1 
3 5 0  8A 7 3 

Fig. 5 Internal Schematic of Double Trip Relay With li T to Separate Terminals. 
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TYPE CO (H i-Lo) OVERCURRENT RE LAY ----------------------_:I::_:. L:.:_. _:_41.:._·:.:_1 0:..::.0.::._0 

20 
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MU L T I P L ES O F  T AP V A L U E  CU R R E N T  

Fig. 6 Typi c a l  T i m e  Curve o f  the Type C0-2 R e lay 
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TY P E  CO ( H i-Lo)  O V E R C U R R ENT R E L AY ________________________ _ 
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TYP E CO ( H i-Lo) O V E R C U R R E NT R E LAY --------------------------I ._L._4_1_-1_0_0_D 
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Fig. 8 Typ i c a l  Time Curve of the Type C0.6 R elay 
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TYP E CO ( H i -Lo) OV E R CU R R E N T  R E LAY----------------------------
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TYPE CO (Hi -Lo) OVE RCUR RENT R E LAY I.L. 4 1 -1 000 
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Fig. 10 Typ i cal  T i m e  Curve of t h e  T yp e  C0-8 R e l ay 
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TYP E CO ( H i - Lo) OVE R CU R R EN T  R E LAY
---------------------------
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TYPE CO (H i-Lo) OVE RCURRENT R E LAY I.L. 4 1 - 1 000 
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Fig. 12 Typ i cal Time Curve of the Type C0- 1 1  R el ay 

T IME D I Al 
SETT I MG 

2 8 8 B 6 S S  

2 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  CO ( H i-Lo) OV E R CU R R EN T  R E L AY
------------------------------

22 

STA T I ON BUS D. C .  TR I P  BUS �.--------------------------- A 
--�.------------------------- B 

POS. -�-----------

-1-+-+---------------------- c 
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P H . C  

, ,  

D E V I C E N UMbER  CHART 
� 1  - O V E RCURREHT R E L A Y ,  TYPE C O  

��H - GROUN D O VERCURREHT R ELAY , TYPE CO 
52 - POwER C I RCU I T  BR EAKER 

OR 
N EG. 

NEG. 

b l - B  :�1-C 5 1 - N  

A B C 
I CS - I N D I CAT I N G  CONTACTOR SW I TCH 

a - BREAKER A U X I L. I ARY CON TACT 
TC - BREAKER TR I P  CO I L  

OR ��----------------

POS. S ub . 2 
1 8 2 A 7 5 5  

Fig. 13 External  Schematic of HiLo CO relay for Phase an d Ground Overcurrent P'rotection on a Three Phase System. 

STOP (RELAY CONTACT ) 
} TO T I MER ( T I M E R  STOPS WHEN ) 

,------.---.. (CLOSES 

lr} ;�
,
i i i·IER ( T I I·IER STARTS WHEN) b;:• ·•· ocom 

-,::___--------==� 120 VOLTS 

AC 

ALTERNAT I V E  CONhECT IO�S FOR . 5  TO 2.5 AMPERE RANGE 
CO-S AND C0-6 RELAYS 

RELAY SHOULD 
BE TESTEO 

Fig. 14 Diagram of Test Connection s for the Type CO Relay. 
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TYPE CO ( HI-Lo) OVERCURRENT RELAY 

LAST 
THREE 
DIGITS 

OF STYLE 
NUMBER 

60 HZ 50 HZ 

AO I A2 1 

A02 A22 

A03 A23 

A04 A24 

A05 A25 

A06 A26 

A07 A27 

... A08 A28 

A09 A29 

A I O  A30 

A l l A 3 1  

A l 2  A32 

A 1 3  A33 

A l 4  A34 

A l 5  A35 

A l 6  A36 

RELAY TYPE 

C0-2 
C0-5 
C0-6 
C0-7 
C0-8 
C0-9 
CO- I l 

RANGE RANGE 
co liT 

.5 - 2.5 -

.5 - 2 .5  -

.5 - 2 .5  2 - 48 

. 5 - 2.5 2 - 48 

I - 1 2  -

I - 1 2  -

I - 1 2  6 - 1 44 

I - 1 2  6 - 144 

.5 - 2 .5  6 - 144 

. 5 - 2.5 6 - 1 44 

I - 1 2  2 - 48 

I - 1 2  2 - 48 

.5 - 2 .5  2 - 48 

I - 1 2  6 - 144 

.5 - 2.5 6 - 1 44 

I - 1 2  2 - 48 

SINGLE TRIP 

DOU BLE TRIP 

SINGLE TRIP 

DOU BLE TRIP 

SINGLE TRIP 

DOU BLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

SINGLE TRIP 

DOUBLE TRIP 

DOUBLE TRIP 

DOU B L E  TRIP 

DOUBLE TRIP 

DOU B L E  TRIP 

FIRST 7 DIGITS O F  STYLE NO. 

265 C l 95 
264C897 
264C898 
264C899 
264C900 
264C901 
265C047 

DESCRIPTION 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS W I RED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

WITH liT CONTACTS WIRED 

TO SEPARATE CONTACTS 

0 Fig. 15. CO Relay Style Descriptions 

I .L. 41 ·1000 

SCHEMATIC 

5704523 

(FIG. 3) 

5704524 

(FIG. I )  
3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

57D4523 

(FIG. 3) 

57D4524 

(FIG. I )  
3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3498A02 

(FIG. 4) 

3498A03 

(FIG. 2) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 

3508A73 

(FIG. 5) 
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TY P E  CO (H i ·Lo) OV E R CU R R EN T  R E L AY _______________________ _ 

1 . �9�� r6.0631 -�--- -_!�� � 154. 00� 
7. 250 3.62 5 
{ 1 84. 15) (92.00) 

-+--+----1 - -f--

i6. 3l5 
( 16 1 .93) 

. 64 1 (16.28) 

-·- P ILOT PLATE SNAP} 
---

O N  R t. L AY (TAB TO WHEN 
R E AR ) 

CA S E  D I MEr� S IONS IN I NC H ES 
DiMENSIONS IN  M�\-
LARGE INTERNAL \ 6 EXTERNAL 

I 875 
_ TO OT H WAS H ER {47.631 - SMALL EXTERNAL 

TOOTHED 
·Ff.l WASHERS 

� . 190-32 SCREW 
SPACER O R  
SPACERS FOR 
THIN PANELS 

. 563 
( 14 .30 ) 

-------------

• 250 DIA. 4 HOLE S  FOR (G.3S) . 190-32 MTG. SCREWS 

�-t- 2.938 (74.63) 

PAN E L  CUTOU T 6 DRI L L I N G  
FOR SEM I - F LUSH MTG .  

2 . 328 { 59. 1 3 )  

5 7 D 7 9 0 0  

Fig_ 1 6. Outline and Drilling Plan for the Type CO Relay. 

W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E N T  D IV I S I O N  N EWAR K, N .  J.  
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