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: ‘ Westinghouse 1.L. 41-1008
INSTALLATION ¢ OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPL CO (HI Lo
OVERCUKRENT RELAY

CAUTION: Before nuciing relayi into service, © APPLICATION

resaove all biocking which may have

been inserted fot the purpose of The CO relay is a singie phase non-directional
secu.ing the rarts during shipmeni, time overcurrent device. Tt is used to sense current
make sure that all movine parts level above the setung and normally is used to trip
operaie feely. inspect the contacts Lo a cirsuit breaker to clear fuults. A wide range ¢f
se¢ that they are clean and close characteristics permii applications involving coor-
prepecly, end operate the relay to dination with fuses, reclosers, cold lcad pickup,
check the settings and elestrical con motyur starting, or essentially fixed time
nections. apolications

© The following describes typical applications of the CO Relay:

RELAY Ting

™vre CURvVE TYPICAL APPLICATIONS

CO2 Short 1) Differential protection where suluration ol current
transformers 4 not expected. or where delused (rinping
‘is permussible

1) Overcurvent prowection. phase ur ground. where o

ordinstion with dow nalreum devices s nul invilvied and
1 10 60 cycle tripping s sllowahle

cO-5 Long Motor locked rotor protevtion whery allaw abiy log bl
rOLOf Lime i approximatels hetween 10 and 70 oy onds

CC-. Definue Overcurrent protection where conrdinution with duwn
stream devices 18 nat involved and CO-) s oo tast Thy
operating time of this reluy does nut vary greath o
surrent level varies

CO. Maoderately Inverse 1} Overcurrent protection where coordinaiion with other
devices 18 required. and generalion varies

CO-8 Inverse 2) Backup protection for relays on other circuits

cD9 Very Inverse

CO 1 Extremsly Inverse 11 Motor protection where allowahie locked rotor tune s

iess than 10 sec

Overcurrent protection where coordinglion with fuses
and reclosers 13 involved, or where cold load pokup of
transformer inrush are lactors

v

All possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport 1o be covered by these insiructions If further
information is desired by purchaser regarding his particular insiallation, operation or mainienance of
his equiprient, the local Westinghouse Electric Corporation represeniative should be contacted.

SUPERSED:S L. 411000, DATED DECEMBER 1978
oA TR SICEASA W it e o




CONSTRUCTION AND OPERATION

The type CO relays consist of an overcurrent
unit (CO), either an Indicating Contacter Switch
ICS) or an ac Auxiliary Switch (ACS) and an in-
dicating .nstantaneous trip unt (IIT) when re
quired

Eleciroms gnet

The electromagnets for the types CO-5, CO-A,
CO.7, CO-E and CO-9 relays have & main tapped
coll located on the ceater leg of an “E" type
laminsted structure that produces & fMux which
divieis and returns through the outer iegs. A
sh-ding coil causes *he flux through the left leg to
lag the nuin prle fMlux. The out-of-phase Muxes
thus producea w the &ir 2ag cause a contact clos-
ng torque

The electromagnets for the types CO-2 and
CO-«11 relays have a main coil consisting of &
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 Muxes in the air gap. The out-of-phase air
gap Nuxes produced cause a contact closing tor-
que

Indicating Contactor Switch Ualt (1CS)

The de indicating contactor switch is & small
clapper type device. A magnetic armature, to
which leal-spring mounted contacts are attached,
18 attracted L0 Lthe magnetic core ypon energization
of the switch, When the switch closes the moving
conlacts bridge two stalonary contacts, come
pleting the trip circuit. Also during this operstion
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 spnng, in addition to holding the
target, provides restraint for the armature and thus
controls the pickup value of the switch

© u¢ Auxilisry Switch (ACS)

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

eal-spring mounted contacts are attached, is at
tracted to the magnelic core upon energizaiion of

the switch. When the switch closes, the moving

contacts bndge (wo stationary comacts com
pleting the trip circuit. Also, duning the operation
two fingers on the armature deflect a spring
1ocated on the front of the switch which allows the
peration indicator target (9 drop

A Core screw accessible from the top of the
switch provides Lue adjustable pickup range

Indicating Instantaneous Trip Unit (1IT

The instantzneous trnp unit is a small a<
perated clapper type device. A magnetic ar-
mature, Lo which leal-spring mounted contacts are
attached, 5 attracted to the magnetic core ¢pon
energizat.on of the switch. When the switch closes,
the moving contacts bridge two stationary contacts
completing the Lrip circuit. Also, during the opera
tion, two fingers on the armature deflect a spring
located on the front of the switch which allows the
peration indicator target to drop

A cors screw accessible from the top of the
s'vitch ang taps on the coil provides the adjustable
picknup renge

CHARACTERISTICS

The reluys are generally available in the
following current ranges

[ e ——— g A e e e R —

|Range | ‘ Taps

st . < o s e i e At T Bwam—

1828 | 05. 06, 08, 1.0, 1.5, 20, 2.5

¥ - —————— o — 0 e St ta S

1«12 10, 1.2, 1.3, 20, 23, 30, 135, 490, 50

&N,

60, 70, 80, 100, 120

These relays may have either single or double
circuit closing contacts for tnpping either one or
two circuit breakers. The relays are wired per the
internal schematics of rig. 1 10 9

The time vs. current characteristics are shown
in Figs. 10 to 16. These charactenistics give the
contact closing tume for the vanous tme
settings when the indicated muitiples of tap value
current are applied to the relsy
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© Trip Clreuit

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

The indicating instantaneous trip contacts will
safely close 30 amperes at 250 volws dc, and will
carry this current long enough o trip & breaker.

lodicating Contactor Switch (1CS)

a. The indicating contacior switch has two taps
that provide a pickup setting of U.2 or 2
araperes. 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 Clreuit Constants

0.2 ampere tap ... 6.5 ohms dc resistance
2.0 ampere tap ... 0.15 ohms d¢ resistance

ac Auxiliary Switch (ACS)

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

ACS ICURRENT | ACS/VOLTAGE | MINIMUM |
UNIT| RANGE DROP RECOMMENDED
RANGE (1) SUPPLY
VOLTAGE (2)
0.15 | 03028 \ “ws -
0 0.7%1.% 1427 208
19 1.5 30 6814 120

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

12) When connected 1 current switch in series
with full rated voltage relay or trip coil.

b. Energy Requirements

ACS BUPNEN IN THERMAL CAPACITY
UNIT| VOLT-AMPERES |A’{PERES RATING (COIL)
AT MINIMUM
SETING | second T continuous
015 44 4t 016
05 4t 180 063
{10 ¥ “o .60

SETTINGS

CO Unht

The overcurrent unit setting can be defined by
tap s=tting and time dial position or by tap setting
and a specified time of operation at some current
multiple of the tap setting (¢.§. 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 1o make the disc move.

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

The connector screw on the termina!l plate
above the time dial makes connections to various
turns on the operating coil. By placing this screw in
the vanous 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 or both
the CO unit and 11T unit carries operating current,
be sure that the screws are turned tight. In order to
avoild 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 doubie 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

3
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Indicating Contactor Switch (1CS)

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

(ndicating Instastaneouws Trip ([IT)

The [IT setting is the level of ac current at
which it will pickup. [t should be set to coordinate
with other devices so0 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
08% for a 60° circuit

The proper tap must be selected and the core
screw must be adjusted 0 the value of pick-up
current desired

The nameplate data will furnish the actual
current range that may be obtained from the [IT
uniit, It is recommended that the [IT be set on the

Nigher tap where there is a choice of tap settings
For example, for 8 20 ampere setting use the 20 to
40 tap rather than the 6 to 20 tap

e Auxillary Switeh (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 of 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 reiay
The electrical connections may be made directly to
the terminals by means of screws for steel panel
mounting or Lo the terminal stud furnished with
the relay for thick panel mounting. The terminal
stud may be easily removed or inserted by locking
Iwo nuts on the stud and then turning the proper
nut with a wrench

For detzil information on the FT case refer to
41076

ADJUSTMENTS & MAINTENANCE

[he proper adjustments (0 insure correct
peration of this relay have been made at the fac
tory. Upon receipt of the relay no customer ad.
ustments sther than those covered unde’
"SETTINGS" should be required

For relays which include an indicating instan
taneous trip unit (11T, the junction of the induc
Lon and indicating instantaneous trip coils is
brought out to switch jaw #1. With this arrange.
ment the overcurrent units can be testad separately

Acceptance Check

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

Contact

The index mark on the movement frame will
coincide with the "“O" 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 1s
offset to the right of the “O" mark by ap-
proximately 020", The placement of the
vanous time dial positions in line with the index
mark will give operating times as shown on the
respective time-current curves. For double tnp
relays, the follow on the stationary contacts
should be approximately | /32"

Minimum Trip Current

St the time dial to position 6 using the lowest
lap 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 retum to
the backstop at tap value current minus )%

Time Curve

For type CO-11 relay only, the 1.30 times tap
value operating time from the number & time
dial position is 54 9 + 5% seconds and shouid be
checked first. It is important that the | .30 times
tap value current be maintained accurately. The
maintaining of this current accurately is
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CO Umit

| Comtact

The index mark on the movement frame will
coincide with the “O" mark on the time dial
when the stationary contact has moved through
approximately one-’ all of its normal deflec-
tion: Therefore, with the stationary centact
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 line with the index
mark will give operating times as shown on the
r-spective time-current curves. For double tnp
reiays, the follow on th ' stationary contacts
should be approximately |/32"

. Misimum Trip Currest
The adjustmer:t 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 ume dial set on “O", 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 CO-2 relays on
the minimum Llap setting. With the exception of
CO-2 relay, set the 112 amp. relay on the 2
amp. tap setting. Set the 112 ump. CO-2 on the
| amp. tap. Set time dial position 6 on all
relays.

Adjust the control spring tension 50 that the
moving contact will leave the hackstop at tap
value current +1.0% and will return to the
backstop at tap value current - | 0%,

- Time Curve Calibration

[nstall the permanent magnet. Apply the in-
dicated current per Table | for permanent
magnet adjustment (e.g. CO-8, 2 times tap
value) and measuie the operating time. Adjust
the permanent magnet keeper until the
operating time corresponds to the value of
Table 1.

For type CO-«11 relay only, the 1.30 times tap
value operating time from the number 6 time
dial position is 54.9 +5% 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 tme-current
charactenistic (Fig. 16). A 1% variation in the
1.30 times tap vaiue current (including measur-
irg instrument deviation) will change the
nominal operating time by approximately 4%
If the operating ume at |} times tap value is
not within these limits, a minor ajustment 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 hae been
made.

Apply the indicated current per Table | for the
electromagnet plug adjustment (e.g. CO-§, 20
times tap value) and measure the operating
time. Adjust the proper plug until the operating
time corresponds to the value in Table [
(Withdrawing the left hand plug, front view. in-
creases the operating time and withdrawing the
right hand nlug, 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 opersating time has been
obta.ned.

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

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suf-
ficient dc 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 onera-
tion indicator target should drop freely.

. n¢ Auxiliary Switch (ACS)

The core screw must be adjusted to the value of
pickup current desired. The nameplate data of
the ACS will furnish the actusl current range
that may be obtained from the ACS unit.

. Indicating Instantaneous Trip Unic (1IT)

The proper tup must be selected and the core
screw adjusted to the value of pickup current
desired.

The nameplate data and tap plate of the 11T
will furnish the actual current range that may
be obtained from the IIT unit.
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RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable parts
can be furnished to the customers who are equip-
ped for doing repair work. When urdering parts
always give the complete nameplate data.

TABLE |
TIME CURYE CALIBRATION DATA ~
50 and 60 MHertz
PERMANENT MAGNET ADJUSTMENT
RAELAY TIME CURLENT OPERATING
TYre DIAL | (RULTIPLES
POSITION | OQFTAP tECONDS
VALUE)
co2 [ 3 057
CO-§ 6 2 3780
CO-6 6 2 146
CO.7 6 b/ 427
CO-8 6 2 1338
co 3 2 LR
CO-11 6 2 .27
ELECTROMAGNET FLUGSE

CO-2 [ 20 on
CO-¢ h 10 1430
CO-6 6 20 119
co 6 20 1.1
CO-8 6 20 1
CO-9 6 20 065
CO-11 6 20 024 &

& For 50 Hz. CO-1 1 relay 20 times operating time
limits are 0.24 + 0% -5%.



EMERGY REQUIREMENTS

INSTANTANEOUS TRIP UNIT OT)
] suRoEN
TYPe | RANGES
OF | AVAILABLE | TAP | uwimum e - . res | 'eatwe
NY | WTH CORE | SETTING | PICKUP ,
WA 00 TIMES| B TIMES | AWPS awr
UNIT | ADJUSTRENT oo | Lt pekue| Prexue
21 1 : 88 42 i | 12 67 Ly 2.8 10
248 1414 14 1 o8 | 048 | 09 088 018 078 1 140
14-48 1448 “ 022 | 012 038 | 038 038 038 10 188
6-20 60 L] \08 | 087 | 127 1238 A28 100 1 Ll
6144 2040 2040 0 016 008 | 018 | 018 018 018 18 80
e 007 | 002 | 001 | oo | 007 | 00T | 28 460

ENERGY REQUIREMENTS
CO-2 SHORT TIME RELAY

VOLT ANPERES **
AMPERE o S— AT AT 3 TIMES | AT 10 TIMES |AT 20 TIMES
AANGS AP RATING RATING FACTOR A
(AMPERES) (AMPERES ANGLE ¢ LUB | TAP VALUE | TAP VALUE | TAF VALUR
CURRENT CURRENY | CURRENT | CURRENT
1
0.8 0.81 28 8 48 198 286 %0 J
06 0.96 8 L) 4.9 9.4 270 881
08 1.18 8 5 5.0 @ 108 1024
0.5/2.8 1.0 121 28 $0 53 W5 348 1320
1.5 1.98 28 40 8.2 54.4 438 1140
2.0 2.24 28 36 1.2 65 4 580 2280
25 .50 28 9 79 173.8 100 2850
1.0 1.88 28 88 48 313 266 8958
1.2 1.80 28 54 48 38.0 280 1000
1.5 320 28 LX) 42 40.0 310 1180
20 330 28 54 48 4.8 318 1180
28 4.00 6 56 4.7 9.2 282 §70
.0 5.0 1] L1 4.9 40.2 298 1080
/13 33 $.50 56 54 4.9 41.0 12 1128
4.0 8.50 56 53 ‘8 41.0 328 1180
8.0 7.10 230 83 8.1 2.7 330 1200
8.0 8.80 230 $0 5.2 44.0 160 1380
7.0 9.50 230 48 8.7 485 390 1600
8.0 10.50 230 48 8.2 §3.0 473 1800
10.0 12.00 230 40 8.8 61.0 56% 2500
12.0 13.00 230 38 7.8 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 ut lap value current
** yoltages taken with Rectox type voltmeter
8
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ENERGY REQUIREMENTS
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INDICATING
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INTERNAL SCHEMATIC

SWITCH

1C3 —

RED WARRLE
|~ TESY SWITCN

e |ROUCTION LNIY

- CURRERT TEST JACK

[~ CHASSIS OPERATED
SHORTING $WITCH

e TERMI WAL

Sub. 3
57D4824

12

- v — e s

fig. 1. el Schametic of the Double Trip Relay Without IIT
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INTERNAL SCHEMATIC

INDICATING
CONTACTOR

\

INDICATING
UNIT

RED HANDLE
TEST SWITCH

e TERMINAL

INDUCTION UNIT

INSTANTANEOUS

| ___CURRENT TEST JACK

CHASSIS OPERATED
[~ SHORTING SWITCH

Sub. 1
J498A02

Fig. 2. interna/ Schematic of the Double Trip Relgy With (IT
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Fig. 1 internal Schematic of the Single Trip Relay Without IIT
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INTERNAL SCHEMATIC

INDICATING
CONTACTOR
SWITCH e ——

INDUCTION UNIY

INDICATING
INSTANTANEOUS
UNIT

RED HANDLE
TEST SWITCH

CURRENT TEST JACH

CHASSIS OPERATED
e SHOATING SWITCN

o TERMINAL

Sub. 1 |
J4984A02

e st e e e b
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Fig. 4. inemal Schematic of the Single Trig Relay With IIT
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Fig. 4 imerned Schematic of Doudie Tripg Reley With IT 0 Seperste Termine/e
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FRONT VIEW

o Fig. & Internal Schematic of the Single Trip Relay with iIT Contacts wired 1o Tw
Separate Termineis
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Q Fig. 7 imemal Schematic of the Single Trip Relay with an ACS Unet
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INTERNAL SCHEMATIC

INDICATING
AC
CONTACTOR
SWITCH
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INSTANTANEOUS
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B B L R R g e e
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(] Fig. 8 Internal Schematic of the Singie Trip Aeisy with an ACS unit ana IIT
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© rig. 10. Typical Time Curve of the Type CO-2 Relay



N1B2u5

CURYVE

140

SON0D3S

T ey

 an on un =n =n o o H Y m
it
.“ .vu Lrﬁ!ﬂl ».Nu
" ! x
m. . ._n»m o i #.r ".H
wSZ ¥ | 1] ]
- - 4 - e b .Lr&.vév 4 2 ﬁ -
LS8 L=
aFkVg ! -
ﬁ Q W_ - $4 et r*lw = -+
= !
v 5 I b =
it
111 11l } S 6 ..
FTTHITT ﬁﬁwl
M . | 2 1 - - + - *“ )
1§
2 _
T
i}
|1
'} ) 4
M _% ,w r 4* —1 . ' 4 - K
{tii? pee
M. il( »
IL\IlX\YlH\T\
} 22 z* ss2? IXLY_II_\ ot
: TT; 1 z s T LT |t
|
|
A A n_r h %;v . A Ah b
& 3 & 1

MULTIPLES OF TAP VALUE CURRENT

085 Aeiay

Wurve .of the Type C

”
-

Q mg. 11 Typicai Time




L 41.1008

SECONDS

CURVE u41B2M8

. i T L
e - e TYPICAL TIME CURVES |
» - L - e TYPE CO-6 *
o o =t 1 I ! “ 1. OVER CURRENT RELAY |
=t ltr - - +- B 0oem e 50-80 HERTZ 1
- -+ ’ 5 i 4
. 1 siiod e g - . o fn
- T B ' -
= 1 = £
I = m—==an
=1 X T T T ! r
L 8 L 4 Y * + -
5 Ty T 1
o T ]
- ’ T '8
11y tjt ) i -9
™LLuYIE T <
H STXTTT 1 =
;. e - -
A" o TR 1 1 " 1
" % . T o
R e b E : x:; 8 I
““_‘_—'_’J(m . A . 0 1 T
e W ! ! e
R T & ems N Pra S 1
., 3 1 1
) Wk V. ¥ . G &, Y T T
;_&leYXIX LYV ‘\ — 0 =F
- - =7 TIME DIAL SETTING 1
X ki o 1" T
10 . . W 5. __::"“ T
x 4
| B W, b, N M N lo " % 3
1wl o, e —c\qg ;
« - - pmamee i g - - o
. e -t 8 Blaan % g G +
. e Y
M AR W s B Aé 7 ~ +
T X !
! e 6
—e : = -
s s T
o i - T e
\Ai -— p e
x r—-———'c—‘ - : —— 3’-& Lo - e p— ’ s G p—
el P — e '
i AL 1 l ;
o A A - v -
p— 1/2 = 1 T
l - - -+ ——
0 ! T e p—
1 2 3 L L 8§ 7 & 9 10 12 1§ 16 18 20
MULTIPLES OF TAP VALUE CURRENT
416248 |

i+ Fig. 12. Typical Time Curve of the Type CO-8 Relay

23




1

RVES | |
e
16 18 20

-

Jo /

N

TYPICAL TIME (

-

\2

50.80 HERTZ

™

TYPE
QOVER CURRENT RELAY

TIME DIAL SETTING

*
'

. SEE S

N

-
+
<

NN

vALUE CURREN

YAP

F

-
<
3

N -
L G

—
DRSS RN S (-

MULTIPLE

~
v
*] Fig. 13 Typicai Time Curve of the Type CO-7 Relay

S==
S

™
SONOD3S




LL 411008

SECONDS

g s 1B e et e v
e e el 1 5 0 B o g i bk g e TYPICAL TIME CURVES
T - " \ R et St Lo TYPE CO-8
RS e ==~ OVER CURRENT RELAY
o . e T o sy ey e 1 5060 HERTZ ]
— e o - o .- vovas 4
o ET ¢ R e e
) B s a ke - i SRS BRI SRS RS g S PR ——
— .- v ‘F, - b U h—iho-j-t - 4 v o tiaan v—
i : - . : * ..-: -.—:bm
1 L " TN T e pidiny o "_t"'_f"' : -
. . '1 b + i § - - -o-#—-v -——-—1
: - 25 06 O t9h WHk ¥ teomnmn & m"‘—"—""‘”“
s L 1 e b
5 o i ) B8 0 u W : 1 o=
1 ‘ 2\ i e = _
vt ‘ ' 117 -
el crae e - -*ﬁ - - ——
et - R T -+ \( - e
e + - ~ - > -
- " i -0 = p Y8E vam WoR. 1 X e e ot
~ — - ‘ = ' 654 B M S
S . 3 o X ' 1 SETTING
B T ¢ Y+ : S IME DI AL
T . o T .\ 8 same veeh 1 $ 113
- ‘L . e g :"‘* e ' 1 A lc
e L e -o—Q_q 4 -05
Poe  Semacaip— b - e ‘- . s a -
= ) ! ™I TST 8
-— . ‘ *—q -
3 »—-‘—--r——l——:—iy—up L4 - VLV ;- 1‘ . -ty 7
! ¥ & s i r | i
L | S . N R 1t é
p—’—q——i—-’——-—q*&—h—r - 5 ’
o - T b'—;—*””—v oy ™
- ) O | B ) v
e b - i
* 4: ‘. 1 A——Y%‘ 2 ’ &

- I s ou
! b} el | b ‘k
! i i VI § |
LN IR 1 LT
11 ‘v . - )4
i L’ 1 3 T i1 1 -
. p BN . v
1 5 g § ! 1
Ay f 2 . S e 1
—y - +
¥ — T 1

PPy

B 3 6 7 8 8 19
NULTIPLES OF TAP VALUE CURRENI

2 N B e

4718248

L] Fig. 14. Typical Time Curve of the Type CO-8 Reisy

25



.

TIME DIAL SETTING |

-

!

—
4

_NTHENS

MULTIPLES OF TAP VALUE CURRENT

< Fig. 18 Typecal Time Curve of the Type CO-§ Relay

™




A 0'-‘!

TomE 1% BECOSRS

« $%71 0 w W w

3
1
-

1
.
l
-

s £ gssesk

-~
-
¥

B & o B wwmeoc

MV
1

%P
-
-~
-

o 0 000
e & % & &
-, e

N TimE DlAL
0.8 SETTinG

o
-
-

Fa
i
T

0.01

i 1 I % s&7 0 n » o
MULTIMLES OF TP YALUL CumREsT

2888653

© £ig. 16 Typical Time Cuive of the Type CO-11 Reisy

27



STATION w8

—f

?

t
si-A

24
. N -
(e o —, sy

3 5i-8 2
E )

|
»i<C 8 |
SV V. S

- |

¥ 1M 9|
™ e

e el et % | VI o
=

SEVICE WUMBER CHART

31 « OVERCURRENT RELAY, TYPE CO

Oh% - GROURD OVERCURRENT RELAY, TYPE OO

54 « POWER CIRCUIT SREAKER

ICS « INDICATING COMTACTOR $wiTCH
@« BREAKE® AUKILIARY CONTACT OR
TC « SREALER TRIP COIL POS.

Sub 2
182ATSS

Q mg 17 Extarnai Schemetic of HiLo CO reday Kor Phase and Ground Overcurrent Protection on & Three Phase 5 ‘em

STATION BUS

g

.

Fr

5~8 *C Si=N

( SAME AS PMASE A )

DEVICE NUMBER CHART

S = OVERCURRENT RELAY, TYPE CODWG B34680) == 52
81 =N - GROUND OVERCURRENT RELAY, TYPE CO
52 ~ POWER CIRCUIT BREAKER
820 ~ BREAKER AUXILARY CONTACT
ACS ~ INDICATING CONTACTOR SWITCH
TC ~ BREAKER TRIP CONL

IBITAR

o Fig. 18 Extemal Schematic of MiLo CO Reday with ACS Unit for Phase and Grouna Protection on & Three Phese Syetem




L 411008

£ RELAY X T ¥iE e ———— v e ———— o - "
B MER T, T0PS WHEN )
" ) $T0P RELAY CONTACT )
) Lol — = S — et a———— CLOSES
—
[ — —
p ey
i -“Aw
- e
| b o T v ‘
-
p —
e - o |- -
v Y 9
«
A A ¢
L o S Q.
T e~ - A
3) G DG |
R T
1(2) (&) (6) (o) !(c et ) 2n T IUER (TIMER STARTE WHER
| N\ N N - ~ ) v . t
J TaDY v st ‘e
T - | STAR ° H *S" CLOSE
P
-l - RESISTANCE SWITE M
W LOAD I T
| - '
| N\ ~
(A P AMMETER sl o
\TI/ ™~
e e—— - T .
. - ' ~
- - Sp— CRm—————e S - AC

. | " \\\
1 a RELAY SHOULL
RESISTANCE [ 5 Ve X BE TESTED
{ A \T— AMMETER \ N CASE
i
J

f'U LOAD :/
TN

o o \

ALTERNATIYE CONMECTIONS FOR .5 Y0 2.6 AMPexe RAKGE

9 2
C0-5 AKD CO-% RELAYS




RELAY TYeg FINST7TDIGITS OF STYLE NO
CO2 65C 194
CO-§ 264897
CO% 264CH98
CO.? 64899
CO-% 2640900
CO-% 26490
CO- 265C047
LAST | T '
THREE
DIGITS
QF STYLE RANGE CESCRIPTION SCHEMATIC
NUMBER co
4

NN G — —

U ————

ADL | A2 SINGLE TRIP $TDas2)

e

DOUBLETRIF

SINGLEYRIP 98 A02
FIG &
PRI . x. —
OQOUBLE TRIP 1498 AD)
(FIC
SINGLETRIP $TDas2)
! FIG )}
DOUBLE TRIP 174824
& FIG
4 (SINGLETRIP 98 A02
(FIG &
O TI CCR U S TUICAST—— .. | L . 5 -
(4 (DOUBLETRIP JA9R A0)
1. FIG 2
& |SINGLE TRIP 1498 AO2
FIG. &

e R T —————

|

e O ————

4 DOUBLETRIP 1498 AD)
148 [SINGLETRIP 1498 AD2

| (FIG. 4
:<8 |DOUBLETRIP 1498 ADY

f1G. 2)

' - -
-~

. * raip WITH IIT CONTACTS WIRED 1508473
148 |DOUBLETRIP ry cepARATE TERMINALS | (FIG $
WITH IITCONTACTS WIRED JSORATY
| TO SEPARATE TERMINALS FIG.
o vnie WITH HTC NTACTS WIRED 1SORATY
6-144 |DOUBLETRIP v SEPARA VE TERMINALS FIG. §)
: [ : WITH IITCONTACTS WIRED 1508A7)
1 i
43 |DOUBLETRIP 10 SEPARATE TERMINALS (FIG. §)
WITH IIT CONTACTS WIRED %18 a0
TO TWO SEPARATE TERMINALS| 77'%A¢
WITH lIT CONTACTS WIRED
TOTWO SEPARATE TERMINAI
WITH IIT CONTACTS % (RED
TOTWO SFPARATE TERMINALS

———

—

o144 |DOUBLE TRIP

248 |SINGLETRIP

b 1dd ISINGLE TRIP

SINGLETRIP

TH IITCONTACTS WIRED
o ’_"»A-"lﬁF._C'AP.\"é TERMINALS

s e T D IR U p——

L») Fig. 20. Styte Descriptions of CO Relay with I1C8 Unit




A
peppe—— " % 3
") o 563 S8
w— 129 "€ P4, 4 HOLES FOR
894 == G063 278t IR 190-32 MG SCREWS
40 . 49) | 154.00) .64 y

N ..M.x; e S il ‘%m..,w.s S
7280 3629 { ¥
\ 84.8) (92.00) » Se7s &

{ - \ .
_-T..-__,. g+ ffr—— - — B 14820 Lo+ ot 5”

| )
S N -

- P 3 88 ! ‘
180.58) \ 3.8 - b 3.938
R 378 - ™ “ b, [ 7 g “63
(16193 ..’_5.!‘5.:.; )CATION \ 149.23)
SEm ..450‘ MTG,
PROJECTION MTG, meommmemd
PANEL CUTOUT 8 DRILLING
- FOR SEMI-FLUSH MTG
. PLOT PLATE SNAP .
prm— ON RELAY (TAB TO 7 WHEN USED — T
REAR) J — | (293
~CASE DIMENSIONS IN INCHES — e — e
DIMENSIONS IN MM\
\ - V:n : \ \
LARGE IN NAL \ — \\:-:&__m/ O T

N
8 EXTERNAL \ = i
\ .OTH WASHER \ 873 2 gaa

L waHERS ~ . o 250 0
- 90-32 SCREW 6.35) &38)~ 0 L
yﬂabin OR bl OB} ot OS] ot LOS| wore |, O3] = Lo R -
. SPACERS FOR 126.19) (26.19) (26.19) @6.i19 (953
THIN PANELS gt A - ——‘R_.._T -

-

78/16+18 SCREW o5 T ————t" - 1%
/ /FOR THICK PANELS (a'pg) | |[TTE~T——T 1 /) 1.0

MU 4L VST 8/16-18 STUOS) ‘T-“*‘.- - = sde == ale - = oz =~ 2kt (264)
N e > N\ . N # 5 \ . \ - \
et | e INTESINAL - EXTERNAL L6 [t S o
WHUEDY [TootHeD wasHERS a3 | L/ &/ 7 N/ NV a0
b ‘ -3 - , (48.09%) ) P b e e -y (80 8)
[ iiga s WOIRISEY TR WA WaADWaAN WA A Tt

~t+r—0F - FoR THICK PANELS| |\ T T 1T, O T

\

\ 71\ \ 'y
[ ‘ lJS&\ :so‘ & S'T Lm-l—--..—+ » 1\.%'//_ - >"/J‘_ - -\*’: - ..:“": - \.*" 4
P23 g s ¥ ik et ik e st

. 3N SRt i - o 750 Y e — 11 - TERMINAL
b « ¥ il ‘:gﬂ:.‘i \:Q \Julw ! u.-lh' 1) NUMeeq
e 0 MOLES OR ';1339’\“;5'233'“'035”251;
o .m,:'~— ,‘\—- Cuy U '8.19) J9 26.19) | 2
€2) A7 TEUNTING OETALS  DANEL ORLLING OR CuTouT FOR
, UNT ot PROJECTION MTG (FRONT VIEW)

.-

WES

RELAY-INSTRUMENT DIVISION

© Fig. 22 Qutiine and Driliing Ptan for the Type GO Relay

Prwmiad o

NGHOUSE ELECTRIC CORPORATION

CORAL SPRINGS, FL




LL 41.1008

FIRST SEVEN DiGITS OF STYLE NUMBERS ARE 1445C81

HI-LO CO RELAYS WITH ACS UNITS

oﬂa.t!. Style Description of CO Relays with ACS Units

SRR g T e e R e

LASY ACS
THREE UNITS
DIGITS OF | RELAY | RANGE | IN | RANGE SCHEMATIC
w TYPR CO | AMPS nr DESCRIPTION
A T CO-11 112 g - SINGLE TRIP [R1A680
A2 CO-11 112 10 - SINGLE TRIP 181A680
A0} CcO-8 112 10 - SINGLE TRIP 181A680
AD4 cos 112 10 - SINGLE TRIP {81680
A0% CO-§ 1-12 10 6144 SINGLE TRIP TS15A06
A6 co-9 112 10 6144 SINGLE TRIP 3515A06
AQ7 CO-11 112 058 6144 SINGLE TRIP 1515406
A08 Co9 112 10 - SINGLE TRIP 183680
09 o9 112 0s A SINGLE TRIP [R1A6R0
A10 CcoO 112 0.8 6144 SINGLE TRIP 1915406
All co-2 112 0.8 6144 SINGLE TRIP 1515406
Al2 co-s | a8 05 - SINGLE TRIP (814680
IYE CO-2 1-12 10 o144 SINGLE TRIP 151500
Ald co9 | sas 1.0 248 SINGLE TRIP ISISA06 |-
A7 | 215 | cos 112 10 6144 SINGLE TRIP 1515406
Alb CO-1i 112 10 6144 SINGLE TRIP 1515A06
AlR CO-8 1-12 B 6144 SINGLE TRiP IS15A00
AlS co.l | 828 s - SINGLE TRIP 184680
A20 co 112 | - SINGLE TRIP [§3A680
A2} cos | s28 | - SINGLE TRIP 1834680
A4 CO-§ 525 \ - SINGLE TRIP 1834680
A2S CO-11 1«12 15 6144 SINGLE TRIP ISI5A06
A28 CO¥ 328 8 248 SINGLE TRIP IS 1SA06
A2? Co-$ 112 18 - SINGLE TRIP 184680
Al CO-8 112 0.5 148 SINGLE TRIP TS15A06
A29 CO-6 112 | - SINGLE TRIP 1834680
A0 co$ 112 10 6144 SINGLE TRiP 1924407
Al Co9 | S8 0.5 - SINGLE TRIP 183A680
A3l M| 523 ) - SINGLE TRIP TRIAGR0
A3 Co-11 | 8258 1.0 248 SINGLE TRIP 1155A06
Sub. 34
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