
INSTALLATION 
Westinghouse I.L. 41-100F 

• OPERATION • MAINTENANCE 

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, o r  essentially fixed time 
applications. 

The following describes typical applications of the CO Relay: 

RELAY 
TYPE 
CO-� 

C0-5 

C0-6 

C0-7 

CO-� 

C0-9 

CO- Il 

TIME 
CURVE 
Short 

Long 

Definite 

I nverst: 
Very Inverse 

E.x t remeh In verse 

------- -- - ··- ----. --

TYPICAL APPLICATIONS 
I) Differential protect iun "here s.1turat1un ul u1rrt:nt 

transformers is not expected. llr "here dcLI>cd tr1ppinf' 
is permissible. 

2) Overcurrent protectl<lll. phase llr �ru111lll. "here c·u­
ordination with do\\n stre am de, lees 1s nut 111\<lhcd .1nd 
2 to 60 cycle tripping is all,mcthk 

Motor locked rotor prlltcc·tiiHl "here .dl,,\\,thk lucked 
rotor time is approximctteh bct\\ecn Ill ,tnd 711 ,c·c·"nth 

Overcurrent protect ion \\here cuurdlncltiiHl "ith du\\n­

stream devices is nut imulved and C0-2 is t<Hl last The­
operating time of thi.s relay dues nul var� f'rcatl� c1s 
c urrent level varies. 

I) Ovcrcurrent rrolt.:cl\Oil \\here l'I.Hlrdtnall\111 \\llh ntht.:r 
devices 1s re4uired. and �crH.:rcttlun v;Jrtcs. 

2) Backup protec·ttun for rcbvs un lltiH:r CircUits 

I) \-lotor protect1un where :dlu\\ahlc lucked r"t"r t1me 1s 
less than 10 sec. 

2) Overcurrenl prlltectlon \\here c'\l\)rdin;t t iun \\ ith fuses 
and recloscr.s is 1nvulved. llf \dJcre cold luc1d pickup llf 

transf'urmcr inrush arc bctnrs. 

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 

injim11ation is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment, the local WestinghousP Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41-100E, Doted APRIL 1980 
and ADDENDUM TO I.L. 41-100 Dated JUNE 1980 

0 Denotes Changed Since Previous Issue. EFFECTIVE NOVEMBER 1980 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) when 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 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 
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 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 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 indicator target to drop. 

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

Indicating 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 
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 m the 
following current ranges: 

Range Taps 

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

1-12 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 eitheningle or double 
circuit closing contacts for tripping either one or 
two circuit breakers. The relays are wired per the 
internal schematics of Fig. I 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 <jc resistance 

ac Auxiliary Switch (A CS) 

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

ACS CURRENT ACSjVOL TAGE MINIMUM 

UNIT RANGE DROP RECOMMENDE D  

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 

( l) 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 
SEITING 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. 41-100F 

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 �n 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 by other devices. The transient reach 
will not exceed 130% for an 80° circuit angl e or 
I 08% 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�n 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 ,r 
i.L.41-076. \ 

ADJUSTMENTS & 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: 

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 
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 CO-Il 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, ± I%, 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%. 

Tahle I shows the time curve calibration points 
for the v�trious 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 l 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 I 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 lj32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate the I 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. 

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 i ACSl 

The core screw which is adjustahlt: 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 J32" wipe. The bridging moving 
contact should touch both stationary contacts 
simultaneously. 

Apply sufficient current to operate the ACS. 
The operation indicator target should drop 
fn:clv. 

Routine Maintenance 

All relays sh_ould 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. \9 
as these relays arc affected 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 JOLSO or 
better). 

All contacts should he periodically cleaned. A 
contact burnisher # 1 �2A�:l6HO 1 is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts is not recommended. because of 
the danger of embedding small particks in the face 
of the .soft silver and thus impairing the contact. 

CALIBRATION 

Usc the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not he used until it is apparent that the 
relay is not in proper working order. (Sec "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 dcnec­
tion. Therefon. \ with the stationary contact 
resting against tht: hackstop, tht: index mark is 
offset to tht: right of the "0" mark hy ap­
rroximatdy .(L�o··. The rlacement of tht: 
various timt: dial rositions in lint: \\Jlh tht: index 
mark will give ort:rating times as shown on tht: 
rt:srectivt: timt:-current curves. Fur douhlc trir 
relays. tht: follow on the stationary contacts 
should he approximately I /32". 

., Minimum Trip Current 
The adjustment of the spring tension in setting 
tht: minimum trip current value of the relay is 
most convt:niently made with the damping 
magnet removed . 

With the time dial set on "0". wind up the 
sriral srring hy means of the spring �djuster 
until arproximately 6-3/4 convolutions show. 

Set tht: .5-2.) amr relay and all C0-2 relays on 
the minimum tap setting. With the exception of 
C0-2 rday. set the 1-12 amp. relay on the 2 
amr. tar setting. Set the 1-12 amp. C0-2 on the 
I amr. tap . Set time dial position 6 on all 
rt:la ''· 

Adjust the control spring tension 'o that the 
moving contact will leave the hackstop at tap 
v:tlut: current +I .OC� and will return to the 
hack>tor at tap value current -1.()1';. 

3. Time Cune Calibration 

6 

ln-,tall tht: permanent m:tgnet. ·\pply the in­
dicated current per Tahle I for permanent 
magnet adjustment (e.g. CO-X. 2 times tap 
value) and measure tht: tlrt:r:tting time .. \djust 
tht: rnmanent magnt:t k et:per until tht: 
ort:rating time corresronds \() the value of 
Tahk I. 

For typt: CO-Il rt:l :ty only . the 1.30 times tap 
valut: opt:rating tilllt: from tht: num ht:r () timt: 
dial position i-, )4 t) :!.'ir; st:cond-, I t  is i mpt lr· 

tant that the 1.30 timt:s tap \:ilue current he 
111:1intained accurately The mainLtinin!! td. thi-, 

current accuratel v 1s nect:ssan ht:ctu>e uf the 

., ·J ' 

steepnes· 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 iime for this calibration point has 
changed. readjust the permanent magnet and 
then recheck the electromagnet plug adjust­
ment. 

-l. Indicating Contactor Switch ( IC'S) 
Close the main relay contacts and pass suf­
ficit:nt de currt:nt through the trip circuit to 
clo�t: the contacts of the ICS. This value of 
currt:nt >hould he not greater than the par­
ticular ICS tap settin g heing used. The opera­

tion ind icator targt:t should drop freely. 

'\ ac Auxiliary Switch ! ACS) 
The core sere'.\ lllust ht: ad j u:-.ted to tht: valut: of 
pidup l.."urrcnt desired. The nameplate data tlf 
the \( S 1\ill !ttrllish the :tctu;tl current range 

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

6. Indicating Instantaneous Trip { nit i liT 1 RENEWAL PARTS 
The prllper tap !lltht he "e kL·tcd ;tnd the enre 

-;crew ;1djustcd to the \·;due 11!" pickup current 

de.-;ircd. 

The n:11m:pLI tc d:t Lt :tnd 1.111 I'L1tc , d till· II I 
will rurni-;h the actual current r;tll_l.!l" l il:tl 1\l,\\ 

he ohtaincd from the liT unit 

Rep:tir ''''rk •. .-an he dune must "atisl"aclorily 
:1l the l":tcllll"\ 11<1\\e\·er, interchan.e.t:ahk parts 

can he furni-;hcd to thc cu-;tomcrs who arc equip­
ped lm dllille' n.-J>:IIr ''mk. \\'hen llrdering p;1rh 

;tl,,a�" �iYc the L·,,rnplctc namcplatc data. 

T ABLE I 

TIME CURVE CALIBRATION DATA-
50 and 60 Hertz 

PERMANENT MAGNET ADJUSTMENT 

RELAY TIME CURRENT OPERATING 
TYPE DIAL (MULTIPLES TIME 

POSITION OF TAP SECONDS 
VALUE) 

C0-2 h ) 0.�7 
CO-:i h 2 I' SO 
C0-6 (, 2 2.·H> 
C0-7 (, � .t 27 
CO-X (, ' IU� -

C0-'1 (, ' � �7 -

CO-li (, 2 I I 27 

ELECTROMAGNET PLUGS 

C0-2 (, 2() I} 22 
CO-� (, 10 l.t \() 
(().(, (, 20 I 19 
( 0-7 (> 20 I II 
( 0-X (, 20 I II 
( ().<) tl 20 I) (,'c 
( 0-1 i (, 211 0 24 

-

' h1r :'()I L·. CO-Il rei a:' 20 time" ilpcr:ttlll)! trmc 
limih arc 0.2+ + J()'; --'i';. 
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ENERGY REQUIREMENTS 

INSTANTANEOUS TRIP UNIT (liT) 

TYPE RANGES 

OF AVAILABLE TAP 

liT WITH CORE SETTING 

UNIT ADJUSTMENT 

2-7 2-7 

2-48 7-14 7-14 

14-48 14-13 i 
6-20 6-20 

6-144 20-40 20-40 

40-144 40-144 

CONTINUOUS AMPERE TAP RATING RANGE (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 1.00 

3.0 5.00 

1/12 
3.5 5.50 

4.0 6.50 

5.0 7.IO 

6.0 8.80 

7.0 9.50 

8.0 10.50 

I 0.0 12.00 

12.0 13.00 

BURDEN 

MINIMUM 
AT PICKUP 

PICKUP 3 TIMES 
R XL z 

PICKUP 

2 .68 .42 .8 .72 

7 .076 .048 .09 .086 

14 .032 . 012 .035 .035 

6 . 108 .067 .127 .125 

20 .016 .008 .018 .018 

40 .007 .002 .007 .007 

ENERGY REQUIREMENTS 
C0-2 SHORT TIMF RELAY 

ONE SECOND POWER 
RATING FACTOR AT 

(AMPERES) ANGLE¢ TAP VALUE 
.. CURRENT 

28 53 4.8 

28 57 4.9 

28 -') ;; .., 5.0 

28 50 5.3 

28 4 0  6.2 

28 36 � ') j -� 

28 2 9  7.9 

28 55 1.6 
28 54 -1.6 

28 53 1.8 

28 54 -1.8 

56 56 4.7 

56 55 4.9 

56 54 4.9 

56 53 4.8 

230 53 5 .I 

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 

RATING RATING 

10 TIMES 20 TIMES AMPS AMPS 

PICKUP PICKUP 

.67 . 67 2.5 70 

.075 .075 7 140 

.035 .035 10 185 

.125 .100 7 88 

.018 .018 16 280 

.007 .007 25 460 

VOLT AMPERES** 
AT 3 TIMES AT 10 TIMES AT 20 TIMES 
TAP VALUE TAP VALUE TAP VALUE 
CURRENT CURRENT CURRENT 

39.6 256 790 

39.8 270 851 

42.1 308 1024 

45.-1 348 1220 

54.-t -135 1740 

65.-t 580 2280 

73.6 700 2850 

37.3 266 895 

38.0 280 1000 

10.0 310 1150 

40.5 315 1180 

39.2 282 970 

40.2 295 I 050 

-t 1.0 3I2 II25 

4 1.0 325 1150 

-12.7 330 I200 

44.0 360 I350 

48.5 390 I600 

53.0 ns I800 

61.0 565 2500 

70.0 680 3300 

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 
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I.L. 41-100r 

ENERGY REQUIREMENTS 
C'O :, J,O"Jc; Tl\11·: t\!\D CO � I i  f)!<:l-'!NITF '\11:'-Jli\1\:M Tl:\W rmLAYS ----r--------r-----�- -··--- --��-�� -- . - -- �·- --·---- � ---�-·---·----------, � ---� ---- -�-- -

L____ VOLT AMPERES** 

AMPERE 
RANGE TAP 

CONTINUOUS ONE SECOND 
RATING RATING 

(AMPERES) (AMPERES) 

POWER 
FACTOR 
ANGLE<.� 

I 
A

-T�---��

I
i_

A
_T_3_

T
_I_

M
_
E

_
S
_,-

A
_

T
_l_O_

T

_
I
_

M

_

E

_

S
,--

A

_

T

_
2
_

0
_

T

_
I
_

M

_

E

_

S
-4 

TAPVALUE TAPVALUE TAPVALUE TAP VALUE 
CURRENT 1 CURRENT CURRENT CURRENT 

I 
�----�-------+----------�-------�-------+--------�-------�------+--------� 

0.5 ':2.5 

0.5 

0.6 

0.8 

1.0 

1.5 

2.0 

') r 
__ ;:, 

1.0 

1.2 
I .5 

2.0 

2.5 
3.0 

3.5 

�.0 

5.0 

6.0 

7.0 
B.O 

10.0 

12.0 

2.7 
3.1 

3.7 
-t. 1 

5.7 

fi.S 

1.7 

�-5 
5.5 

fi.O 

1.7 

�J. 5 

10.0 

1:2.0 

1 :; .5 

15.0 

1";" 5 
20 5 
:l2.5 

2fi.5 

38 

88 

83 

38 

88 

88 

of!B 

88 

BS 

f\8 

RH 
8B 

:230 

:2:30 
2:30 
230 

�60 

�GO 

41)0 

4fi0 

460 

69 

68 

GG 

62 

GO 

60 

fiB 

67 

lili 

liS 
65 

65 

6-t 

(i] 
GO 
:)7 
:):l 
4H 
42 

:3 0G 

:3.% 

-t o: 
-l. 1!1 
-L30 

3 �)S 
:Lg;) 

-l.OO 

-l 02 
-lOti 
-l.1 2 
-l 18 
� 3�) 

-l.H 
·1.''4 
·UlO 
5.34 

20.6 
:20.1 
:21 

�t). 2 

2 l.(l 

21. :1 
21.1-\ 

2 l. �) 
')') •) 

2:l.2 

2:3.5 

24.G 

:25.8 

27.0 

103 

106 

114 

141 

168 

180 

100 

103 

IOU 

115 
1 ') ' ) 

125 

1:3";" 

150 

1 G5 

II-\.) 
211 

2Gii 
:3 25 

:3GO 

265 

282 

301-\ 

:qo 

3tJ3 
3titi 
403 

420 
:)00 
510 
li:lO 

�J.l () 
1152 

Tht>rmal capacities for short times other than one Sf•cond may l�•· ('a!culat<':! <Jn tlw basis()[ tinw h<·in� in\·<·r � 
sely proportional to thl' square or thP currPnt 

d> DeJJ;rPE�s current lags \·oltagf' at tap \'aluP currPnt 

• •voltagPs takPn with R<·ctox lyp•· .,.,,ltmr·[f•r 
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AMPERE 
RANGE 

0.5/2.5 

1/12 

0.5/ 2 5 

ENERGY REQUIREMENTS 

C0-7 MODERATELY INVERSE TIME RELAY 

VOLT AMPERES** 

TAP 

0.5 

O.fi 
O.H 
1.0 

15 
2.0 

2.5 

1.0 

I .2 
1.5 

2.0 

2. 5 

] 0 

:l . .J 

4 0 

:,.o 
G.O 
7.0 

8.0 

10.0 

12 C) 

CONTINUOUS ONE SECOND 
RATING RATING 

(AMPt:RES) (AMPERES) 

2.7 

:u 
:3 7 

-i 1 
,') 7 
6.H 

I. I 

L) 
'j 5 

G.O 

I .  j 

fJ. 5 

10.0 

1:::.0 

]:3. 5 

1.J.O 

17 .) 
:::o 5 
22. 'i 
2:l.) 
21i J 

88 

HH 

SH 

H8 

88 
88 
88 

88 

2:30 

230 

2:Jo 
2:30 

460 

460 

41i0 

41l0 

4fi0 

POWER 
FACTOR 
ANGLE</> 

68 

67 

66 

fi4 

61 

58 

56 

6H 

67 

66 

65 

64 

6:3 

6:3 

G3 

60 

58 

.)4 

50 

46 

42 

AT 
TAP VALUE 

CURRENT 

3.88 

3.9:3 

3. g:3 
4.00 

4.08 

4.24 

L38 

3 .SG 
J.82 

:3.92 

3.90 

:l. !W 

:3. !J2 

:3 .!l7 

4.02 

4.11 

4.29 

4.4:3 

4.50 

4 .B 1 

c, 04 

AT 3 TIMES 
TAP VALUE 

CURRENT 

20.7 

20.9 
21.1 
� 1 _!) 
22.!) 

20 fj 
20.4 

21.2 
21.8 
2Ul 

�.-) , ) 
27. :l 

:lli 'l 

AT 10 TIMES 
TAP VALUE 

CURRENT 

103 

107 

114 

148 

174 

100 

104 

110 
117 

123 

127 

131 

1:l6 

153 

1G5 
1 H9 
206 

250 

:)42 

C0-8 Ii\\'EHSI< Tl\11< A�D CO-'l VEEY !NVI<l�SI·: Tl\11< fU<LAYS 

0.5 

0.6 

0 8 

1.0 

l.S 
2.0 

2.5 

:!.7 

:l.l 

3.7 

4. 1 

fi.8 
7.7 

88 

ilil 

88 

88 

88 
il8 

B8 

n 
71 
fi9 

(jj 

li:! 

;)7 

:i3 

I. 0 4 " ilil Tl 

2.JH 

2.40 

2.4 2 
2.51 
2.il5 
2.74 

., :c� 
) . � : � 

., -� _,),) 

21 
21 

21.! 

212 

2:LJ 

24.8 

20 

20 

2U.l 
I ..: -, :) I 

c;:; 7:3 

I) lj 0 fl8 T2 I ..; () I. J f)i) I)! I 2. :l:i I 211 . ..: 

..:.> '15 as fiS .2.-.lG :.:.o:) 

132 

Ll4 

142 

150 

170 
200 

l 0 I () . 0 :! �lO (j 1 2 :3 J 2 () � 
I 1 12 :; :1 1.2.0 .2:\0 GG 2.38 .20 'I , 

4 () J:l.) 2�l0 fi5 2.40 ! .2 1  I) ; i:i7 

.) o 1:, o / ..::lO r;:J 2 .JO ..: I n / 

g () 2 2. 5 4 GO 5 .'i ) ;, 2 I ..: ..: ) I fi4 

110 

]/\() 

AT 20 TIMES 
TAP VALUE 

CURRENT 

278 

2HH 

J20 

];)() 
4:i'l 
" - ') ;) :) -

640 

2G5 
270 

300 

312 

:3()0 

:3!)0 

41:3 

420 
490 
528 
6:30 

732 
q7() 

1224 

:l:JO 

:365 

400 

HO 

000 

fjii(J 

:;::o 

(j () 17.5 I 460 GO .2.4'7 .2 1  I, 

J 7 o ::: o.

L

'J )_ j · HiO :i7 2 ,,] .21 .• 

_j' ]I) f) 
L
' ..: : ;  -) 4fi0 Ill ) '77 

I 
2·! -, 

c__ ��
1_.2

_
� -. __ ..: l)�;j 4 � --�---- 4�

�
) -------'-·-�'-�' ·�'1�4---'·- -�:..�' :;_ l ---�''�' :�; �--L---�" �� jl�) _ __j 

Tlwrr11al capactl!c's !<Jf .-.;hort llrrli'S "thc·r than <!Tl<' Sl·r·cJtHI r11a.Y lw r·alctilatr·d ()f! 'he· il;l.st:- "I tirrw ht>ing 

inVt'rsr·ly pr"pc,r( irma I tu t l lt' squart• ul Uw <Jthr·r curr•·nt. 
ell !Jt'grt·•·c; r·urr•·ttl Jags \'()j(agt· at tap 1·a!tw r·urr•·nt. 

'' V<lltagt'S (al;c•tt WJ(!J f\r•('(OX lYpt• vrlllrT!<'(I'f. 
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I.L. 41-100F 

ENERGY REQUIREMENTS 
("(} I I  I· XII!I·\WI Y 1\\'1 US!.- TI\W ln-1 . . \Y 

! CONTINUOUS �ONE SECOND I POWER L���-=�-
1

-
--. -- ------

-----

-------.., 

AMPERE 
RANGE 

O.:l. ') -_, :) 

1 1:2 

I 

TAP 

O.:i 
O.ti 

0.8 

l.O 

l.:l 

:.?.0 
�-;) 

l.O 

1 ·) 

l . . 'i 
:.?.0 
� .. � 
:l.O 
:3.5 

.J.O 
s.o 
li.O 
7.0 
8.0 

10.0 
12.0 

l RATING 
I 

RATING . 

I 
(AMPERES) (AMPERES) 

I 

I I 

I .I 
1.'' 
•) ) 
- ·-

:2.;) 
:l.ll 
:l. ;, 
') !> 
. J . I) 

:l.:l 
·LO 
- -
.) . . ) 

" -o .. ) 

I 0.0 
I �_;, 

I .J.O 

Li.O 
11.0 

18.:-i 

:20.0 
� l.:i 

:2:i.O 

�8.11 

;)tj 
:iii 
:iii 
:iii 
;,ij 
�lli 
:iii 

:-, G I 
'i'fi I 
:11) 
'ifi 
:iii 

2:\0 

�:lO 

:.::lO 
:230 

I .JGO 
-!GO 

.JiiO 

.JiiO 

·!I; IJ 

FACTOR I AT I 
ANGLE r� TAP VALUE 

CURRENT 

>Jfj 0.1 _; 
:q 0.1�> 
:lO o.:;1 

. , -
_ , O . .'i'l 
•)•) 1.1:: --

11 1.:10 

Iii 1.-l:i 

:lO o.:)� 
� �J 0.!11) 
:_?() 0 � j � 
�.� 1.lHI 
:.?.J 1.111 

') ') O.SI ·Jd 

:31 0.:->:--: 
�:I 0. �I.J 

25 1.10 
') 'l l .�:) --

:20 1.-10 
1 �� 1 .:,o 

14 1 .!J 
I ll :..!.1 

· -- ---------

VOLT AMPERES•' 

AT 3 TIMES AT 10 TIMES 
TAP VALUE TAP VALUE 

CURRENT CURRENT 

lj -�' \ 
I i. ,'\() 
l.lli 
:;.:�o 

111.0-1 
I I . ! ,_-, 
I :\.! ,_-, 

1.1 
:-;_1) 
,').ti 
:-)_q 
'J.Il 
:;.o 
(' •1 1).� 
" -
o . •  

10 . 0  
11.:-i 
l'' ') 

� -d 

1 -!.0 
1 :) . :� 
� :�.:' 

IUl 
l:i . 0  
.'> 4  .ll 
'l:\.1 

I l:i . .'i 
I :.:I i . : � 

liill.ll 

,,_ 

')j 
: ) : � 
� H; 
� H; 
()<) 

\'!.' •)r) 

�Hi 
11 () 
I �0 

t:Li 
lti () 

:210 
�j() 

- --- -· 

Th,·rrnal (':.l!J:.lf'ilif•S !tJ[ short tirrws (J\h•·r than (J[\f' Sf • c 'fHHI rna.v IJ,. ('a[f'lllatr·d IJ!l \]}(· has is IJ! t j llll' 

invr•rs r • jy propurtiunal lu lhr· squar1· IJ! l llf' ('ll[[f'[}l. 

<D Dt)gf('('S l' um· nt lags voltagf· at lap valtw r·tlrr,·nt. 
. .  Vultagt's takPn with Rf'clO\ typ(• vo ll rrw lfo r. 

I 

--
-

-

-

--

-

AT 20 TIMES 
TAP VALUE 

CURRENT 

�;,() 

�Iii 

��I() 
:L� () 
II I 
·,r I� 
Iiiii 

:\I)() 
:; � -1 
:;.-,II 

: � � � {) 
')�� 
,) .. 

:\.JII 

:l.Jil 

:lGG 

.J:Li 
-!18 
-

, () () 
fj.ji; 
')I)() 

121111 
---

ill'ing 
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IMDICATIIIG 

CONTACTOR 

SW I TCH--------+-1 

INTERNAL SCHEMATIC 

--, 

co Tt�, 
I I !Jl}ICS 

I 

.J __ I ----'T 

FRONT VIEW 

Fig. 1. Internal Schematic of the Double Trip Relay Without /IT 

INDUCTION IJNIT 

Sub. 3 
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INDICATING 

CONTACTOR 

SWITCH 

--
1 
I 
I 
I 
I L.-- --

0 

I.L. 41-100F 

·--------·---·-----· ------�------. 

INTERNAL SCHEMATIC 

FRONT VIEW 

,...----

INDUCTION UNIT 

INDICATING 

INSTANTANEOUS 
UNIT 

RED HANDLE 

TEST SWITCH 

CURRENT TEST JAC!Q 

CHASSIS OPERATED 

SHORTING SWITCH 

r---+-- TERMINAL 

Sub. 1 
3498A03 

Fig. 2. Internal Schematic of the Double Trip Relay With /IT 
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IND ICAT ING 
CONTACTOR ---4� 
SW ITCH 

INTERNAL SCHEMATIC 

I CS 

FRONT VIEW 

....4---+-----lr---1 N D UC Tl ON UN I T 

RED HANDLE 
TEST SW ITCH 

-4----t+--- CURRENT TEST JACK 
CHASS IS OPERATED 
SHORT ING SW ITCH 

TERMINAL 

Sub. 3 
5704523 

Fig. 3. Internal Schematic of the Single Trip Relay Without liT 
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______ ___________ _:.'-:.::L.:_. 4.:._1:._-1.:..:.0:.:0�F 

r------------------------------------------- -----------------------------

INDICATING 

CONTACTOR 

SWITCH 

INiERNAL SCHEMATIC 

,---

INDUCTION UNIT 

INDJCATING 

INSTANTANEOUS 

UNIT 

RED HANDLE 

TEST SWITCH 1 
I 
I 
I 
I 

"' __ '-+-_CURRENT TEST JACJq 
L-- --

0 
FRONi VIEW 

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

CHASSIS OPERATED 

SHORTING SWITCH 

TERMINAL 

Sub. 1 
349BA02 

15 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



• 

16 

INDICATING 
CONTAC TOR 
SWITCH 

INTERNAL SCHEMA TIC 

FRONT VIEW 

INDUCTION UNIT 

INDICATING 
INSTAN TANEOUS 
UNIT 

RED HANDLE 

T EST SWITCH 

x..,4----1rr-- CUR RENT TEST JACK 

"--l---+-- CHASSIS OPERATED 
SHORTING SWITCH 

TERMINAL 

Sub. 1 
3508A73 

Fig. 5. Internal Schematic of Double Trip Relay With liT to Separate Terminals. 

� .J • 

\ 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



IIW I C A Till G 
CO!ITACTOR -

�rtt 1 rcH 

I 
I 
L-

ICS 

INTERNAL SCHEMATIC 

liT 

I.L. 41-100F 

1----+-- -- ft�D!Cft.TI NG 
I !lSTMITAIIEOUS 
lJHIT 

RED IIAHOl E 

CD 

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

35 16A07 
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IMDICATING 
A·C CCMITACTOR 
SWITCH 

18 

co 

INTERNAL SCHEMATIC 

.. 

ACS 

-o--o -�- -o--?;>--o­

CHASSIS OP£RATED 
__L--+---t-SHORTING SWITCH 

RED HANDLE 

TEST SWITCH 

X .... 114----l+-CURRENT TEST JACK 

_ _9 __ ¢ __ ¢ __ Q. _Q- Q- . -

® ®60 G) ® � 
FRONT VIEW 

Fig. 7. Internal Schematic of the Single Trip Relay with an ACS Unit 
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INDICATING 
AC 

CONTACTOR 
SWITCH 

INTERNAL SCHEMATIC 

CO ACS 

liT liT 

I.L. 41-100F 

INDUCTION UNIT 

INDICATING 
INSTANTANEOUS 
UNIT 

D HANDLE 
TEST SWITCH 

---�-;+---�URRENT TEST 
JACK 

FRONT VIEW 

35 1 5A06 

Fig. 8. Internal Schematic of the Single Trip Relay with an ACS unit and /IT 

19 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INDICATING 
AC 

CONTACTOR 
SWITCH 

20 

INTERNAL SCHEM.ATIC 

CO ACS 

.. 

liT liT 

INDUCTION UNIT 

INDICATING 
INSTANTA.'JEOUS 

UNIT 

.---

·D HANDLE 

TEST SWITCH 1 
I 
I 

,_��--rURRE�T TEST 

FRONT VIEW 

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

JACK 
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I.L. 41-100F 

CURVE 1118244 70.-------,-.-��r.�".---�.----,---,--,--,��� TYPICAL TIME CURVES 
TYPE C0-2 

OVER CURRENT RELAY 
50-60 HERTZ 

� �u�' ---------4---+--������--4,��--�----+---t-�--1--+---------+------� 

� I 
...... 
� 
u 
>-
u 

. • . j 
�4c�. -----------4---+--��--�_Jr-�--�rt-��--+--4--+-�--------�----� 

'0 

Vl 
uJ 
� 
u 
>­
u 

·- 1 
t 

-�� �- ----�--+- --
1 

+ j 
- l 

QL---------------L--------J------�-L��--L-�--���L-----�------� 
1 2 3 5 6 7 tl � lv 

�ULTIPLES OF TAP VALUE CURRENT 
12 14 16 13 20 

4 1 8244 

Fig. 10. Typical Time Curve of the Type C0-2 Relay 
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\ I, 
\ \ \ \ 

r----��--+l' t-\\--+-\...___-+--.�,____,' f----t-----+------+-+----t-__,'-----1r-- ---r---------t-+--'>-�' 
100�-------+�\�\ 4\l---+-----'�--+-�--��--+---4---+--+--+-� 

�--��-+�,-�,��-----���--��--4-�-��,�---r��--r� 
!----��----+: +,�,,-\---, --+��- t---+--+---+-t---t--r--- -- t-------- --+---->-+-� 

1------�--+--'-lr---' \ \ \ \ f\ 1 \ ' 

2 3 5 
MULTIPLES OF TAP VALUE CURRENT 

Fig. 1 1. Typical Time Curve of the Type C0-5 Relay 
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I.L. 41-100F 

CURVE 
TYPICAL TIME CURVES 

TYPE C0-6 

1----+---�+----tll._� �· � -�+-- f-----.----·----1--- ·--- -- -- -- - --- -- - · 1--- · 

!----+------r-----+-�Hr \,__.\�� -��f----.----- �--- �- � ___; __ 
----+--·· - -

. 
·- ---

OVER CURRENT RELAY 

50-60 HERTZ 
- ·t- -··r· ·-· -

f-------+---+---------t[ft-� . . .. · •·• .... . !.. · · · ·j·-- . ·- ·  ··--t----·· ·-- -- -;-- -,--�----:--r----r---,-,-----:-

2 3 5 6 7 

• - - -- . . . •• f-----t- --+-- --+-------+------+-�______.__-----J . . . . 
-

· - - - · · · ---t +---T>-------------------1 
: ::: �::: : :-:: :::t--+-�- - . 1 

8 g 10 12 14 16 18 20 
MULTIPLES OF TAP VALUE CURRENT 

418246 

Fig. 12. T ypical Time Curve of the Type C0-6 Rela y 
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CURVE 418247 

7 �l:�tJ¥\ f-]-1�� +:: � �� i::::J- .... .... ... IYPIC��p�I���URVES 

---�- I, -.-�- _ _ _ _ __ _ _ ---- -
- ·

. : f--�· --- - - · 50-60 HERTZ 
· · i +-.;..-�\--

..:__\1\-� --·�-:--:_ : ---
-

1 �- --

r--- -- OVER CURRENT RELAY 
�-r I -- :\ - . 

- . - - • -
---- -- -- f--- --1----1-t--+--+--\ -- - - - -· -- - . - -

- ·
- -- -+-- -T---- r-----r---- ---c-- �---4--r-- --r---r--r - -

2 3 5 
MULTIPLES OF TAP VALUE CURRENT 

4 1824 7 

Fig. 13. Typical Time Curve of the Type C0-7 Relay 
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2 3 u 5 6 7 8 
�ULTIPLES OF TAP VALUE CvRRE�i 

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

I.L. 41·100F 

Q 10 12 

418248 
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418249 

Fig. 15. Typical Time Curve of the Type C0-9 Relay 
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� 1 . 0  
z 0 . 9  
- 0 .  8 \ \ \ l\ l\ I l\ f\ � 0. 7 
;::: 0. 6 

0 . 5  

0 . 11  

0 . 3  

0 . 2  

. \  \ 1\ 
1\ \ 
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I\ \ 1\ 1\ i \ ,\l 

0. 0 3 f-----1--+---i -+-+-H--+--+--+-+-++-+--+1 --tf'--f"!�-t---+-i 
� 

0 . 02 
........ 

1/2 

0 • 0 1 .______._ _ _.___.___.__.__.__+-'-----'----"--'--+--_.____.___._'--"----'--_._.. -' 
I 2 3 � 5 6 7 8 9 10  

MUL T I PLES  Of TAP VALUE CURREKT 
zo 30 �0 

Fig. 16. Typical Time Cu;ve of the Type C0-11 Relay 
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STA T I ON BUS 
_.,_. ______________ A 
-�.------------------------ 8 
--P-��----------------- c 

A B C 

P H . A  

PH . B 

PH . C 

' ' ' 

D E V I C E N UMbE R C H A R T  
� 1  - O V E R C U R R E H T  R EL A Y .  TYPE CO 

��H - GROUN D O V E R C U R R E N T  R ELAY , T Y P E  CO 
�L - POwER C I R CU I T  B R E AK E R  

I C S - I N D I CA T I N G  COHTACTOR SW I TCH 
a - B R E A K E R  AUX I L I ARY CON TACT 

TC - B R E A K E R  TR I P  CO I L  

D. C .  TR I P  BUS 

H��. •-----...... --
-

POS.  � 
:ti I !l 
� � 1 - B o l - C  5 1 - H  

'b rcs 
] 

:,;.! a 

N EG.  � 
O R  

P O S .  Sub. 2 
182A 755 

1..------------------,c--------------------------- -·-· 

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

STATION BUS ��----------------------A 
���--------------------- 8 
��-.------------------- C 

A B C 

PH. A 

DEV I C E  NUMBER CHAR T 

51 - OVERCURRENT REL AY.l TYPE C O (DWG. I83A680) 
51 - N  - GROUND OVERCURRENT RELAY) TYPE C O  

52 - PO W E R  CIRCUI T BRE A K E R  
52a - BREAKER AUXILARY CONTACT 
ACS - INDICAT I NG CON TACTOR SWITCH 

T C - BREAKER TRIP COIL 

AC TR IP BUS 

51-8 51-C 5 1- N 

( SAME AS PHASE A ) ACS 

3527A 93 

0 Fig. 18. External Schematic of HiLo CO Relay with A CS Unit for Phase and Ground Protection on a Three Phase System 
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... . I.L. 41-100F 
----------------------------------

..---------------------- - · ···-· _. ____ ........__ __ ..., 

CO RE LAY ( F R O S T  V I EW )  
S TOP  ( RELAY CONTACT 

} TO T I ME R  ( T I MER  STOPS WH E N  
.----------+ (CLOSES 

A LT E R NA T I V E CONN ECT I O � S  FOR . S  TO 2 . 5  AMP E R E  R A N G E  
C 0 - 5  A N D  CO-S R E LAYS 

} TO T I ME R  ( T I ME R  STA R T S  WH EN ) 
STA R T  ( S� I TCH " S "  C L O S E S )  

SWITCH "sl l  

1 2 0 VOLTS  
AC  

RELAY SHOUL D  
B E  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 
NUM BER 

80 HZ 50 HZ 

AO I A2 1 I 

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  A 3 2  

A 1 3  A J J  

A l 4 A34 

A l 5  A J 5  

A l 6  A J 6  

A l 7  

A I H  A J X  

A l 9  

t\20 A40 

30 

RELAY TYPE 

C0-2 

C0-5 

C0-6 

C0-7 

C0-8 

C0-9 

CO- I l 

RANGE RANGE 
co liT 

8 

. 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 - � . 5  6- 1 44 

. 5- 2 . 5  6- 1 44 

1 - 1 2  2-48 

1- 1 2 2-48 

. 5 - 2 . 5  2-4X 

1 - 1 2  6- 1 44 

. 5 - 2 . 5  6- 1 44 

1 - 1 2  2-4X 

' - 2 ' \ 2 -4X 

1 - 1 2  6- 1 44 

. 5 - 2 . '  6- 1 44 

1 - 1 2  2-4X 

FIRST 7 D IGITS OF STYLE NO. 
265 C l 9 5  

264C897 

2 64C898 

264C899 

264C900 

264C90 1 

265C047 

DESCRIPTION 

S I N G L E  T R I P  

DO U B L E  T R I P  

S I NG L E  T R I P  

DOU B L E  T R I P  

S I N G L E  T R I P  

DO U B L E  T R I P  

S I� G L E  T R I P  

DOU B L E  T R I P  

S I N G L E  T R I P  

DO U B L E  T R I P  

S I N G L E  T R I P  

DO U B L E  T R I P  

DO l '  A I  I; TR I P  
W I T H  l iT CON TA CTS W I R E D  

' - .  
TO S EPA R A T E  T E R M I NA LS 

DOL' B L E  T R I P  
W IT H  l i T CONTA CTS W I R E D  ' 
TO S E PA R A T E  T E R M I NA LS 

DOU B L E  T R I P  
W I T H  l iT CONTA CTS W I R E D  
TO S E P A RATE T E R M I NA LS 

DOU B L E T R I P  
W I T H  I I T CONTA CTS W I R E D 

-
TO S EPA RATE TER M I N A L S  

W IT H  l iT CONTACTS W I R E D  
S I N G L E  T R I P  

TO TWO S E P A R A T E  T E R M I N A L S  

- W I T H  l iT CONTACTS W I R E D  
S I N G L E  T R I P  

TO TWO S E PA R A T E  T E R M I N A L  

S I N C L E T R I P  
W IT H  l i T CONTA CTS W I R E D  

' 1 -
TO TWO S E P A R A T E  T E R M I N A LS 

. . W I T H  l i T CONTA CTS W I R F D  
S I N G L E  T R I P  

TO TWO S E PA R A T E  T E R M I N A l S 

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

SCHEMATIC 

5 7 04523 
( FI G .  3 )  

5 7 D4524 

( F I G .  I )  
3498 A02 

( F I G . 4)  

3498 A03 

( F I G .  2) 

5 7 04523  

( F I G .  3 )  

5 7 D4524 

( F I G .  I )  
349R A02 
( F I G . 4 )  

3498A03 
( F I G . 2 )  

3498 A02 
( F I G . 4 )  

3498A03 
( F I G .  2) 
3498A02 

( F I G . 4 )  

3498A03 
( F I G . 2 )  

3 50XA 7 3  

( F I G  5 )  

3 50KA 7 J  

F I G .  5 )  
J SOXA 7J 

( F, I G  5)  
J50XA 7 J  

( F I G  5 )  

3 5 1 6A07 

3 5 1 6A07 

3 5 1 6 A()7 

3 5 1 6;\07 

Sub. 34 
7758349 
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' 1  """ ' 

( 

H I- LO CO RELAYS WITH ACS UNITS 

FIRST SEVEN DIG ITS OF STYLE N UM BERS ARE 1 445C81 

LAST ACS 
THREE UNITS 

DIGITS OF RELAY RANGE IN RANGE 
STYLE NO. TYPE c o  AMPS liT D ESCRIPTION 

60 HZ 50 HZ 
A O I  CO- I l 1 - 1 2  .5  - S I N G L E  T R I P  

A02 CO- I l 1 - 1 2  1 .0 - S I NG L E  T R I P  

AOJ C0-8 1 - 1 2  1 .0 - S I N G L E  T R I P  

A04 C0-5 1 - 1 2  1 .0 - S I NG L E  T R I P  

A05 C0-5 1 - 1 2  1 .0 6- 1 44 S I N G L E  T R I P  

A06 C0-9 1 - 1 2  1 .0 6- 1 44 S I N G L E  TR I P  

A07 CO- I l 1 - 1 2  0.5 6- 1 44 S I N G L E  T R I P  

A08 C0-9 1 - 1 2  1 .0 - S I NG L E  T R I P  

A09 C0-9 1 - 1 2  .. 0.5 - S I N G L E  T R I P  

A I O  C0-9 1 - 1 2  0.5 6- 1 44 S I N G L E  TR I P  

A l l  C0-2 1 - 1 2  0.5 6- 1 44 S I NG L E  T R I P  

A l 2  C0-5 . 5-2 . 5  0.5 - S I :'-J G L E  T R I P  

A I J  C0-2 1 - 1 2  1 .0 6- 1 44 S I NG L E  T R I P  

A l 4  C0-9 .5-2.5  1 .0 2-48 S I N G L E  T R I P  

A l 7  A l 5  C0-8 1 - 1 2  1 .0 6- 1 44 S I NG L E  T R I P  

A l 6  CO- I l 1 - 1 2  1 .0 6- 1 44 S I N G L E  TR I P  

A l 8  C0-8 1 - 1 2  .5  6- 1 44 S I NG L E  T R I P  

A l 9 CO- I l .5-2 .5  .5  - S I ;"\/ G L E  T R I P  

A20 C0-7 1 - 1 2  I - S I N G L E  T R I P  

A 2 3  C0-8 .5-2 .5  I - S I N G L E  TR I P  

A24 C0-5 .5-2 .5  I - S I N G L E  T R I P  

A 2 5  CO- I l 1 - 1 2  . I  5 6- 1 44 S I N G L E  T R I P  

A26 C0-8 .5-2 .5  1 5  2-48 S I N G L E  T R I P  

A 2 7  C0-5 1 - 1 2  . 1 5  - S I N G L E  TR I P  

A28 C0-8 1 - 1 2  0.5 2-48 S I NG L E  TR I P  

A 2 9  C0-6 1 - 1 2  I - S I NG L E  TR I P  

AJO C0-8 1 - 1 2  1 .0 6- 1 44 S I N G L E  TR I P  

AJ I C0-9 . 5-2.5 0.5 - S I ;"\/ G L E  TR I P  

A 3 2  CO- I l . 5-2 .5  1 .0 - S I NG L E  TR I P  

A 3 3  CO- I l . 5· ' . 5  1 .0 2-48 S I N G L E  T R I P  
· - -

Fig. 2 1 .  Style Description of CO Relays with A CS Units. 

I.L. 41-100F 

SCH EMATIC 

I 83 A680 

1 83 A680 

1 8 3 A680 

I 83 A680 

3 5 1 5A06 

3 5 1 5A06 

3 5 1 5 A06 

I 8 3 A680 

1 8 3A680 

3 5 1 5A06 

3 5 1 5A06 

1 8 3 A680 

3 5 1 5A06 

3 5 1 5 A06 

3 5 1 5A06 

3 5 1 5 A06 

3 5 1 5A06 

1 8 3 A680 

1 8 3 A680 

1 83 A680 

1 83 A680 

3 5 1 5A06 

35 1 5A06 

i 8 3 A680 

3 5 1 5A06 

1 83A680 

3 5 24A37 

1 83 A 680 

1 8 3A680 

3 1 55 A06 

Sub. 34 
7758349 
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4 7.250 ( 1 84.1 5 )  

' 25° D I A .  4 HOLES FOR 16·351 . 1 90-32 MTG. SCREWS 

PAN E L  CUTOU T S DRI L L I N G  

FOR SEM I - FLUSH MTG . 

5 70 7900 

Fig. 22. 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  
R E LAY - I N STR U M E NT D IV I S I O N  

C O R P O R A T I O N  
C O R A L  S P R I N G S, F L. 

Printed in U SA 
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