INSTALLATION

Westinghouse 1.L. 41-106.1A
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CO-4 STEP-TIME OVERCURRENT RELAY
FOR CLASS IE APPLICATIONS

CAUTION: Before putting protective relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts dur-
ing shipment. Make sure that all moving parts
operate freely. Inspect the contacts to see that
they are clean and close properly. Operate the
relay to check the settings and electrical connec-
tions.

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
operated in a normal environment as defined by
ANSI standard C37.90-1971, when exposedyto
radiation levels up to 10* rads, and when subjected
to seismic events producing a Shock Response
Spectrum within the limits of the relay ratingt

©  With the synchronous timer (T)/set/ for not
less than 70 cycles, the type'CO-4, relay/has a
seismic Zero Period Acceleration (ZRA) rating
greater than 5.7 g as defined in I'EEE standard
C37.98 for broad-band multifrequency fragility
testing.

“Class IE” is the saféty classification of the
electric equipment and'systems in nuclear power
generating stations thatare'€ssential to emergency
shutdown of the reagtor, containment isolation,
cooling of the reactorjand heat removal from the
containment and reaetor, or otherwise are essen-
tial in preventing significant release of radioactive
material to theéyefivironment.

The type CO-4 relay is used in applications
that require a step-type current vs time

characteristics. A typical applicationisasan over-
current relay that isWo coordinate with
Westinghouse type,DS cifcuit breaker or circuit
breaker with similartsipping characteristics.

CONSTRUCTION AND OPERATION

The type CO-4 relay consists of an overcurrent
unit (CQ@-95),%an indicating contactor switch (ICS),
an indicating/nstantaneous trip (II'T) mounted on
the left hand pedestal, and a timer (T) which is ac-
tivated\by a current operated instantaneous trip
(I'T),

Electromagnet

The electromagnet of the overcurrent unit has
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.

Indicating Contactor Switch Unit (ICS)

The dc indicating contactor switch is a small
clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached,
is attached to the magnetic core upon energizing
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.

~MEpossible contingencies which may arise during installation, operation, or maintenance, and all
derails 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.

SUPERSEDES I.L. 41-106.1, dated December 1977

O Changed since previous Issue.
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Indicating Instantaneous Trip Unit (IIT)

The instantaneous trip unit is a small ac
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 con-
tacts completing 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 and taps on the coil provides the adjustable
pickup range.

Synchronous Timer (T)

The timer is a small synchronous motor which
operates from the current circuit through a
saturating transformer, and drives a moving con-
tact arm through a gear train. The contact on the
moving arm is a cylindrical silver sleeve, loosely
fitted on the moving arm. In making contact, this
sleeve strikes two vertically projecting stationary
butt contacts to bridge the gap between them. The
loose fit of the sleeve permits a positive alignment
in bridging these contacts, and, therefore, correct
contact action is not greatly dependent on theis
adjustment. The stationary contacts are mounted
on a molded insulating block which is adjustable
around a semicircular calibrated guide. The max-
imum time setting of the timer is thre€yseconds.

The synchronous motor has a@ffloating rotor
which is in mesh with the geargtrainhenly when
energized. The rotor falls out instaritly when the
motor is deenergized, allowing, a%spring to reset
the moving arm.

Instantaneous Trip Unlit (IT)

The instantaneow$ Trip unit is a small ac
operated clapper typeWdevice. 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 movifigeeontacts bridge two stationary con-
tacts completing the timer circuit.

A\ cere screw accessible from the top of the

switch and taps on the coil provides the adjustable
pickup range.

The IT contacts are connected in series with
the timer motor to allow an adjustable time delay
after the IT picks up.

CHARACTERISTICS

The typical current range§ of the unit of the
type CO-4 relay are as follows!

CO-5 Long time overcurrent unit 4 to 12
amperes with taps at 4#5:6-7%8-10 and 12 amperes.
The tap value is thesminimum current required to
just close the relayycontacts.

IIT instaptaneous unit has an adjustable range
of 6 to,_144 Amperes.

ThefI Tinstantaneous unit has an adjustable
rang¢ of 6yto 144 amperes. However, the useable
rangeWef the device is 10 to 100 amperes. This
rangeyrestriction is due to the timer (T) which is
activated by the IT device. The range of the timer
is 107to 100 amperes and 0.5 to 3 seconds.

The typical operating curves of the CO-5 unit
are shown by Fig. 2. The time dial indicates star-
ting position of the moving contact over a 270°
range. Indexes from | (minimum time) to 11
(maximum time).

The typical band curves of the overall
operating characteristic of the type CO-4 relay are
shown by figure 3.

Trip Circult

All tripping contacts are connected in parallel
which allows tripping by the CO-5 long time unit,
IT plus time delay or IIT instantaneously, depen-
ding on the relative unit settings and current
magnitude.

The main contacts will safely close 30 amperes
at 250 volts dc and the seal-in contacts of the in-
dicating contactor switch will safely carry this
current long enough to trip a circuit breaker.

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

Trip Circult Constants
Indicating Contactor Switch Coll

Ampere Pickup Ohms dc Resistance
0.2 8.5
1.0 0.37
20 0.10
SETTINGS

The settings are made to obtain an operating
characteristic similar to that indicated by the ex-
ample curve of Fig. 3.

CO Unit

The overcurrent unit settings can be defined
either by tap setting and time dial position or by
tap setting and a specific time of operation at
some current multiple of the tap setting (e.ggdytap
setting, 2 time dial position or 4 tap setting, 6.0
seconds at 4 times tap value current).

To provide selective circuit breaker@peration,
a minimum coordinating time of 0.3 segonds plus
circuit breaker time is recommendéd between the
relay being set and the relays with'whichcoordina-
tion is to be effected.

The connector screwion the terminal plate
above the time dial mak€¥ conndéctions to various
turns on the operating '¢oil. By placing this screw
in the various termimal,plate holes, the relay will
respond to multiplesgof tap value currents in ac-
cordance with the “vafous typical time-current
curves.

CAUTION: Singe the tap block connector screw
carries operating current, be sure that the screw is
turned tight.

Injorder to avoid opening current transformer
cireuits’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 outside of
the case and then re-inserted into th€ case:

Instantaneous Reclosing

The factory adjustment of the CQ unit contact
provides a contact follow, _When instantaneous
circuit breaker reclosing will b&yinitiated upon the
closure of the CO contact,,this contact follow
must be eliminated by, lo6sening the stationary
contact mounting scrgw,Mremoving the contact
plate and then replacingfthe plate with the bent
end resting against the contact spring. With this
change and the contact mounting screw tightened,
the stationafy comtact will rest solidly against its
backstop.

Indlcating Contactor Switch (ICS)

There \are no settings to make on the indicating
contactor switch (ICS)

INDICATING INSTANTANEOUS TRIP (lIT)

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 IIT
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
50 tap rather that the 6 to 20 tap.

INSTANTANEOUS TRIP UNIT (IT)

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 IT
unit. It is reccommended where there is a choice of
tap settings that the IT unit be set on the higher
tap setting. For example, for a 20 ampere setting
use the 20 to 50 tap rather than the 6 to 20 tap.

Synchronous Timer (T)

The operating time of the timer is controlled
by a molded insulating block, on which the
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stationary contacts are mounted, which is ad-
justable around a semi-circular calibrated guide.
The maximum time setting of the timer is three
seconds (180 cycles) and the minimum time
© setting of the timer is 0.5 seconds (30) cycles. Its
setting should be 70 cycles or more to achieve a
seismic fragility greater than 5.7 g ZPA.

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 four
mounting holes on the flange for the semi-flush
type FT case. The mounting screws may be utiliz-
ed for grounding the relay. External toothed
washers are provided for use in the locations
shown on the outline and drilling plan to facilitate
making a good electrical connection between the
relay case, its mounting screws and the relay pan-
el. Ground Wires are affixed to the mounting
screws as required for poorly grounded or in-
sulating panels. Other electrical connections may
be made directly to the terminals by means of
screws for steel panel mounting.

For detail information on the FT case refer to
I.L. 41-076 for semi-flush mounting.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insurEWcorrect
operation of this relay have been made at théfac-
tory. Upon receipt of the relay ngfcustomer ad-
justments, other than those geovered under
“SETTINGS” should be required.

Acceptance Check

The following check isssecomanended to insure
that the relay is in proper warking order:

COWNIT

I. Contact — The index mark on the move-
ment frame will coincide with the “O’ mark on
the time dial when the stationary contact has mov-
ed throughgapproximately one-half of its normal
deflection. Therefore, with the stationary contact
resting against the backstop, the index mark is
offsetCto, the right of the “O” mark by ap-
prgximately .020”. The placement of the various
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time dial positions in line with the index mark will
give operating times as shown on the respective
time-current curves.

2. Minimum Trip Current — Set the time dial
to position 6. Alternately apply tap value curfent
plus 3% and tap value current mints_3%. The
moving contact should leave the,backstop at tap
value current plus 3% and shouldWgeturn to the
backstop at tap value current/minus 3%.

3. Time Curve — Table ['shows the time curve
calibration points. With thetime dial set to the in-
dicated position, apply the currents specified by
Table I and measureithe operating time of the
relay. The operatifightimes should equal those of
Table I plusgor migus)S percent.

Indicating, _Instantaneous Trip (1IT) — The
core sciew Which is adjustable from the top of the
trip unif and the tap located on the top of the IIT
determines the pickup value. The trip unit has a
nominal ratio of adjustment of 1 to 24.

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

Indicating Contactor Switch (ICS) — Close
the main relay contacts and pass sufficient dc
current through the trip circuit to close the con-
tacts of the ICS. This value of current should not
be greater than the particular ICS nameplate
rating. The indicator target should drop freely.

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

Instantaneous Trip Unlt (IT) — The core
screw which is adjustable from the top of the trip
unit and the tap located on the side of the IT deter-
mines the pickup value. The unit has a nominal
ratio of adjustment of 1 to 24 but its range is
limited from 10 amperes to 100 amperes.

Apply sufficient current to operate the IT.

Synchronous Timer (T)

When checking the synchronous timer, com-
plete the transformer circuit by a jumper around
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the contacts of the IT unit. Test the motor at 10
amperes (or the current indicated by the minimum
possible setting of the IT unit) through the current
circuit which includes the auxiliary transformer
primary. This is the minimum current at which the
timer will run synchronism.

ROUTINE MAINTENANCE

All relays should be inspected and checked
once a year or at other time intervals as dictated
by experience to assure proper operations.
Generally 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 check the time of opera-
tion. It is preferable to make this at several times
pick-up current at an expected operating point for
the particular application.

All contacts should be periodically clganed. A
contact burnisher #182A836HO0I is recammended
for this purpose. The use of abrasive‘material for
cleaning contacts is not recommended, beeause of
the danger of embedding small particles in the
face of the soft silver and thus impairing/the con-
tact.

CALIBRATION

Use the following preeceduge for calibrating the
relay if the relay has been taken apart for repairs
or the adjustmentsgdisturbed. This procedure
should not be used sintil it is apparent that the
relay is not in properworking order. (See ““Accep-
tance Check™).

Note: A springfshield covers the reset spring on
the CO unit. To remove the spring shield, requires
that the damping magnet be removed first. The
sciew confection holding the lead to the moving
contact should be removed next. The second screw
helding the moving contact assembly should then
be:loosen not removed. (Cautlon: This screw ter-
minates into a nut held captive beneath the mold-
€d block. If the screw is removed, difficulty will be

experience in the re-assembly of the m@ving con-
tact assembly) Slide the spring shieldsoutward and
remove from relay. Tighten the screw holding the
moving contact assembly to the molded block.

CO UNIT

1. Contacts — Thewindexgnark on the move-
ment frame will coipeide with the “O” mark on
the time dial when thegtationary contact has mov-
ed through appréximately one-half of its normal
deflection. Thereforepwith the stationary contact
resting against thegbackstop, 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
giveyoperating times as shown on the respective
time-Ccugrent curves.

23Minimum 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 “O”, wind up the
spiral spring by means of the spring adjuster until
approximately 6-3/4 convolutions show.

The spiral 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 se-
cond slot of the spring adjuster 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 win-
dow of the spring shield.

Set the relay on the minimum tap setting, the
time dial to position 6.

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%.

3. Time Curve Calibration — Install the per-
manent magnet.



Apply the indicated current per Table I for
permanent magnet adjustment and measure the
operating time. Adjust the permanent magnet
keeper until the operating time corresponds to the
value of Table I.

Apply the indicated current per Table I for the
electromagnet plug adjustment 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
operating 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 plug adjustment.

Indicating Contactor Switch (ICS) -
Initially adjust unit on the pedestal so that ar-
mature fingers do not touch the yoke in the reset
position. (Viewed from top of switch between
cover and frame). This can be done by loosering
the mounting screw in the molded pedestal and
moving the ICS in the downward position.

a. Contact Wipe — Adjust the statianary,contact
so that both stationary contacts make,with the
moving contacts simultaneously, and¥ wipe
1/64” to 3/64” when the armaturets against
the core.

b. Target — Manually raisesthe moving contacts
and check to see that thetdrget drops at the
same time as the ¢ontaets make or 1/16”
ahead. The covér may besremoved and the tab
holding the“tapget #eformed slightly if
necessary. However,4care should be exercised
so that the target will not drop with a slight jar.

If the pickup is 10w, the front cover must be
removed andithe leaf spring bent outward equally.

Indicating Instantaneous Trip (lIT) -

Initaallyy adjust unit on the pedestal so that ar-
matuge fingers do not touch the yoke in the reset
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position. (Viewed from top of switch between
cover and frame.) This can be done by loosening
the mounting screw in the molded pedestall and
moving the IIT in the downward position.

a. Contact wipe — Adjust the stationary contacts
so that both stationary contacts_ make with the
moving contacts simultapeodsly™and wipe
1/64 to 3/64 when the armatuse’is against
the core. This can be accomplished by inserting
a .0125 thickness gauge between the armature
and core and adjusting“the ‘stdtionary contacts
until they just touchgthe moving contacts.

b. Target. — Manually raise the moving contacts
and check togsee that the target drops at the
same time as ghemcontacts make. The cover
may be'temovedand the tab holding the target
reformedslightly if necessary. However, care
should Besexercised so that the target will not
drop with a slight jar.

c. Piekup — Place tap screw in the 6 to 20 tap and
tugn the core screw all the way in. Contacts
should pickup less than 6.0 amps, 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 ap-
proximately 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 below this range it may be in-
creased by removing the front cover and ben-
ding the leaf springs outward equally. An ap-
proximate adjustment would be where the end
of the leaf spring is in line with the edge of the
molded cover.

The desired pickup is obtained by setting the
tap screw in the proper range and adjusting the
core screw.

Instantaneous Trip (IT) — Initially adjust
unit on the pedestal 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 IT in the
downward position.

a. Contact Wipe — Adjust the stationary contacts
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so that both stationary contacts make with the
moving contacts simultaneously and wipe
1/64” when the armature is against the core.

This can be accomplished by inserting a .0125
thickness gauge between the armature and core
and adjusting the stationary contacts until they
just touch the moving contacts.

b. Pickup — Place tap screw in the 6 to 20 tap and
turn the core screw all the way in. Contacts
should pickup less than 6.0 amp. 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 ap-
proximately 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 below this range it may be in-
creased by removing the front cover and ben-
ding the leaf springs outward equally. An ap-
proximate adjustment would be where the end

of the leaf spring is in line with the edge of the
molded cover.

The desired pickup is obtained by*Setting the
tap screw in the proper range and adjusting the
core screw.

Synchronous Timer. (T)

Complete the transformer circuit by a jumper
around the contacts of the IT unit. Energize the
timer transformer, primary with 10 amperes and
note the time, of Operation of the timer with a
setting of 150 cyeles. The operating time should
be within #5%%ef indicated value.

RENEWAL PARTS

Repairfwork can be done most satisfactorily
at the factory. However, interchangeable parts
can"be)furnished to the customers who are equipped
forydoing repair work. When ordering parts,
always give, the complete nameplate data.

TABLE |

TIME CURVEE CALIBRATION DATA — 60 HERTZ

PERMANENT MAGNET ADJUSTMENT ELECTROMAGNET PLUGS
TIME CURRENT OPERATING CURRENT OPERATING
DIAL (MULTIPLES OF TIME (MULTIPLES OF TIME
POSITION TAP VALUE) SECONDS TAP VALUE) SECONDS
6 2 37.8 10 14.3
ENERGY REQUIREMENTS
Timer

The burden of the timer and auxiliary trans-
former at S amperes 60 Hertz is as follows:

IT contact open
IT contact close

0.7 VA at 80° lag.
0.6 VA at 65° lag.



ADJUSTMENTS FOR
SETTING IT

1. TRIP BLOCK
2. CORE SCREW

TIMER (T)
INSTANTANEOUS
TRIP (IT)
OVERCURRENT
UNIT
ADJUSTMENTS FOR
SETTING IIT
1. TRIP BLOCK
2. CORE SCREW
INDICATING
CONTACTOR
SWITCH (ICS)
INDICATING
INSTANTANEOUS
TRIP (IIT)
SPRING
GUARD

S CO-4 RELAY - CLASS 1F APPLICATIONS
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INSTANTANEOUS TRIP UNIT (IIT) AND INSTANTANEOUS TRIP (IT) MEASURED SEPARATELY.

BURDEN
RANGES
TYPE | AVAILABLE TAP MINIMUM | AT PICKUP OHMS CONT. (1 SECOND
OF | WITHCORE [SETTING| PICKUP 3 TIMES | 10 TIMES | 20 TIMES | RATING | RATING
UNIT | ADJUSTMENT R [ XL | Z | PICKUP | PICKUP | PICKUP | AMPS AMPS
6-20 6-20 6 .144] .108 | .180 .180 .180 .180 6 100
6-144 20-50 20-50 20 .0231.012].026 .026 .026 .026 13 230
50-144 50-144 50 .009 | .002 | .009 .009 .009 .009, 20 370
CO-5 LONG TIME UNIT
VOLT,AMPERES**
CONTINUOUS ONE SECOND POWER AT AT3TIMES AT10TIMES AT 20 TIMES
AMPERE RATING RATING* FACTOR TAPVALUE TAPVALUE TAPVALUE TAPVALUE
RANGE TAP (AMPERES) (AMPERES) ANGLE @ CURRENT/" CURRENT CURRENT CURRENT
“4 16 460 65 4100 224 126 376
5 18.8 460 63 4.15 237 143 450
6 19.3 460 61 4.32 25.3 162 531
4/12 7 20.8 460 59 4.35 26.4 183 611
(8 225 460 56 440 27.8 204 699
(10 25 460 53 4.60 30.1 247 880
(12 28 460 47 4.92 35.6 288 1056

* Thermal capacities for short times other than one second may belealculated on the basis of time being inversely proportional

square of the current.

0 Degrees current lags voltage at tap value current:
** Voltages taken with high resistance voltmeter,“net lessythan 2000 ohms per volt.

INDICATING
CONTACTOR
swiTcH

(LOWER RIGHT)

TIMER UXNIT

INDUCTION

QVEXCURRENT UNIT —f—

r—="1

FRONT VIEW

|~ AUXILJARY
TRANSFORMER

L~ INDICATING
INSTANTANEQUS TRIP

(LOWER. LEFT)

'— TERMIRAL

| INSTANTANEQUS TRIP
(UPPER LEFT)
CHASSIS OPERATED
SHORTIHG SWITCH
- RED HANDLE

— TEST SWITCH

— CURRERT TEST JACK

Sub. 1
(3518A28)

Fig. 1. Internal Schematic of the Type CO-4 Relay in the Type FT21 Case.
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x (]

A 3O PICK-UP ZONE IT ELEMENT

4TO! CURRENT RANGE

O3 ¥ TIMER ELEMENT

A PICK-UP ZONETILT ELEMENT

117 TO3 SECONDS ]
I0TO! CURRENTIRANGE

4TOI CURRENT RANGE

RELATIVE POSITION OF ITEAND IIT
PICK UP ZONES WILL VARY)DEPENDING
ON ACTUAL AMPERE RANGE ANDTAP
USED ON CO UNIT,

OPERATION OF IT STARTS TIMER,

MAXIMUM CURRENT FOR,TIMER
OPERATION SHOULD'NOT EXCEED IO
TIMES MINIMUM POSSIBLE SETTING
OF IT,

TIMERSETTING, MUST'BE 70 CYCLES
OR MORE TO ACHIEVE A SEISMIC
FRAGILITY 'GREATER THANS7 G ZPA.
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oFig. 3. Typical Current Time Curve Bands for the Type CO-4 Relay.
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INSTALLATION

Westinghouse  1.L. 41-106C
OPERATION e MAINTENANCE

INSTRUCTI O RNYS

TYPE CO-4 STEP-TIME OVERCURRENT RELAY

CAUTION Before putting protective 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. Operate the relay to check
the settings and electrical connections.

APPLICATION

The type CO-4 relay is used in applications that
require a step-type current vs time characteristics.
A typical application is as an overcurrent relay that
is to coordinate with Westinghouse type DS circuit
breaker or circuit breaker with similar tripping
characteristics.

CONSTRUCTION AND OPERATJION

The type CO-4 relay consists of an overcurrent
unit (CO-5), an indicating contactor switchp(ICS),. an
indicating instantaneous trip (IIT) mounted“en the
left hand pedestal, an instantaneous trip/(IT) and a
timer (T).

Electromagnet

The electromagnet of the“@vercurrent unit has a
main tapped coil located on‘the cenmter leg of an “E”
type laminated structuregthat produces a flux which
divides and returns through the outer legs. A shading
coil causes the fluxgthrough®the left leg to lag the
main pole flux. Thedout-of-phase fluxes thus pro-
duced in the air“gap cause a contact closing torque.

IndicatingdContactor Switch Unit (ICS)

The dc “ndicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is at-
tached to 4®he magnetic core upon energizing of
the “switch. When the switch closes the moving
contacts bridge two stationary contacts, complet-
ing ) the trip circuit. Also during this opera-
tion two fingers on the armature deflect a spring

SUPERSEDES 1.L. 41-106B

*Denotes change from superseded issue.

located on the front of she Switch, which allows the
operation indicator tanget/todrop.

The front spring, imyaddition to holding the target,
provides restraintifor the armature and thus controls
the pickup valueWef the switch.

Indicatingglnstantaneous Trip Unit (I1T)

The instantaneous trip unit is a small ac oper-
ated “clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached, is
attracted’ to the magnetic core upon energization of
the switch. When the switch closes, the moving con-
tacts’ bridge two stationary contacts completing 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.

The OT contacts are connected in the trip circuit
to trip instantaneously.

Instantaneous Trip Unit (IT)

The instantaneous trip unit is a small ac oper-
ated clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving
contacts bridge two stationary contacts completing
the timer circuit.

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 instructions. 1f
Jurther information is desired by purchaser re-
garding his particular installation, operation or
maintenance of his equipment, the local West-
inghouse Electric Corporation representative
should be contacted.

EFFECTIVE OCTOBER 1975



TYPE CO-4 RELAY
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Fig. 1. Internal Schematic of the Type CO-4 Relay in the
Type FT2] Case.

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

The IT contacts are connected in series with a
timer motor to allow an adjustable time delay after
the IT picks up.

Synchronous Timer (T)

The timer is a small synchronous motor which
operates from the current circuit through a saturating
transformer, and drives a moving contact arm threugh
a gear train. The contact on the moving arm is @
cylindrical silver sleeve, loosely fitted on the movA
ing arm. In making contact, this sleeve strikesgtwo
vertically projecting stationary butt scontacts to
bridge the gap between them. The loose“fit of the
sleeve permits a positive alignment in“bridging these
contacts, and, therefore, correct ‘contact”action is
not greatly dependent on theif adjustment. The
stationary contacts are mountedteon a/molded insula-
ting block which is adjustablé®around a semicircular
calibrated guide. Thegmaximiim time setting of the
timer is three seconds:

The synchronois motor has a floating rotor which
is in mesh with the “gear tgrain only when energized.
The rotor falls out instantly when the motor is de-
energized, allowing a spring to reset the moving arm.

CHARACTERISTICS

The typical current ranges of the units of the type
CO-4 relay are as follows:

CO-5 Long time overcurrent unit 4 to 12 amperes
with taps at 4-5-6-7-8-10 and 12 amperes. The tap
value is the minimum current required, to just close
the relay contacts.

IIT instantaneous unit has an adjustable range of
20 to 80 amperes.

IT instantaneous unit h@s anjadjustable range of
10 to 40 amperes.

Current range of timeryl0 to 100 amperes.

The typical operating curves of the CO-5 unit are
shown by Fig. 2.

The typicalyjband®curves of the overall operating
characteristic ‘of the type CO-4 relay are shown by
figure 3.

Trip Circuit

All tripping contacts are connected in parallel
whieh allows tripping by the CO-5 long time unit,
IT plushtime delay or IIT instantaneously, depending
on'thé relative unit settings and current magnitude.

The main contacts will safely close 30 amperes
at 250 volts dc and the seal-in contacts of the in-
dicating contactor switch will safely carry this cur-
rent long enough to trip a circuit breaker.

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

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

Trip Circuit Constants

Contactor Switch -

0.2 ampere tap — 6.5 ohms dc resistance
2.0 ampere tap — 0.15 ohms dc resistance

e
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TYPE CO-4 RELAY

I.L. 44-106C

ENERGY REQUIREMENTS

CO-5 LONG TIME UNIT

VOLT AMPERES**

CONTINUOUS ONE SECOND  POWER AT AT 3 TIMES ATI10TIMES AT 20 TIMES
AMPERE RATING RATING*  FACTOR TAP VALUE TAP VALUE TAP VALUE TAP VALUE
RANGE TAP (AMPERES)  (AMPERES) ANGLE ¢ CURRENT  CURRENT CURRENT  CURRENT
4 16 460 65 4.00 22.4 126 376
5 18.8 460 63 4.15 23.7 143 450
(6 19.3 460 61 4.32 25.3 162 531
4/12 (7 20.8 460 59 4.35 26% 183 611
(8 22.5 460 56 4.40 27.8 204 699
(10 25 460 53 4.60 300 247 880
(12 28 460 47 4,92 35.6 288 1056

* Thermal capacities for short times other than one second may be calculatéd omythe “basis of time being inversely proportional

square of the current.
@ Degrees current lags voltage at tap value current.

** Voltages taken with Rectox type voltmeter.

INSTANTANEOUS UNITS

Ampere Volt Amperes* PGF. Angle
Unit Range Minimum Setting (ldg)
IIT 20-80 0.4 40
IT 10-40 1.1 40

* At 5 amperes 60 Hertz

The burden of the timer and atxiliary transformer
at 5 amperes 60 Hertz is as f@llowsyfor IT range of
10 to 40

0.7 VA at 80° lag.
0.6 VA at 65°lag.

IT contact open
IT contact close

SETTINGS

The settings are, made to obtain an operating
characterigtic gimilar to that indicated by the ex-
ample curve'of Fig43.

CO Unit

The overcurrent unit settings can be defined
eitheryby tap setting and time dial position or by tap
setting and a specific time of operation at some cur-
rent, multiple of the tap setting (e.g. 4 tap setting,
2 time dial position or 4 tap setting, 6.0 seconds at
4°times tap value current).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus cir-
cuit breaker time is recommended between the relay
being set and the relays with which coordination 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 respond
to multiples of tap value currents in accordance with
the various typical time-current curves.

CAUTION Since the tap block connector screw
carriers operating current, be sure that the screw is
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 contact
provides a contact follow. Where instantaneous cir-
cuit breaker reclosing will be initiated upon the
closure of the CO contact, this contact follow must
be eliminated 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. With this change and the contact
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mounting screw tightened, the stationary contact will
rest solidly against its backstop.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw.

Indicating Instantaneous Trip (IIT)

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 IIT unit.

Instantaneous Trip Unit (IT)

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 IT unit.

Synchronous Timer (T)

The operating time of the timer is controlled by a
molded insulating block, on which the stationary con-
tacts are mounted, which is adjustable around a semi-
circular calibrated guide. The maximum time setting
of the timer is three seconds.

INSTALLATION

The relays should be mounted on gswitehboard
panels of their equivalent in a location freefrom dirt,
moisture, excessive vibration andyjheatsy, Mount the
relay vertically by means of the mounting stud for the
type F'T projection case or byfmeans of the four
mounting holes on the flange for'the semi-flush type
FT case. Either the stud or the mounting screws may
be utilized for grounding the #elay. The electrical
connections may be made ‘directly to the terminals by
means of screws for steel panel mounting or to be
terminal stud furnished¢with4the relay for thick panel
mounting. The terminalystud may be easily removed
or inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

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

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation

of this relay have been made at the factory. Upon
receipt of the relay no customer adjustments, other
than those covered under “SETTINGS” should, be
required.

Acceptance Check

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

CO Unit
1. Contact

a) By turning the time dial§ move the moving
contacts untilgthey deflect the stationary
contact to agpositien where the stationary
contact is resting against its backstop.
The index ‘mark located on the movement
framef#should coincide with the ‘“O’’ mark
on,the’time/dial.

b) For “telays indentified with a “‘T’’, lo-
cated at’ lower left of stationary contact
block,) the index mark on the movement
frame will coincide with the ‘*O’’ mark on
tile time dial when the stationary contact
has moved through approximately one-half
of its normal deflection. Therefore, with
the stationary contact resting against the
backstop, the index mark is offset to the
right of the ‘O’ 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. Minimum Trip Current - Set the time dial to
position 6. Alternately apply tap value current plus
3% and tap value current minus 3%. The moving con-
tact 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 - Table I shows the time curve
calibration points. With the time dial set to the in-
dicated position, apply the currents specified by
Table I and measure the operating time of the relay.
The operating times should equal those of Table I
plus or minus 5 percent.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffic-
ient d-c current through the trip circuit to close the
contacts of the ICS. This value of current should be
not greater than the particular ICS tap setting being
used. The operation indicator target should -drop
freely.
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1.L. 41-106C

The contact gap should be approximately .047~
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.

Indicating Instantaneous Trip Unit (IIT)

The core screw which is adjustable from the top
of the trip unit determines tne pickup value. The
trip unit has a nominal ratio of adjustment of 1 to 4
and an accuracy within the limits of 10%.

The making of the contacts and target indication
should occur at approximately the same instant.
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 IIT. The

operation indicator target should drop freely.

Instantaneous Trip Unit (IT)

The core screw which is adjustable frém the top
of the trip unit determines the pick up value. The
trip unit has a nominal ratio of adjustment of 1 to 4
and an accuracy within the limits of 10%.

Synchronous Timer (T)

When checking the synchronous timer, complete
the transformer circuit by a jumper around the con-
tacts of the IT unity, Té€st the motor at 10 amperes
(or the current 4indicatéd by the minimum possible
setting of themIT “umit) through the current circuit
which includes the auxiliary transformer primary.
This is the minimum current at which the timer will
run in synchronism.

TABLE™
TIME CURVE CALIBRATIQN DATA - 60 HERTZ

PERMANENT MAGNET ADJUSTMENT

ELECTROMAGNET PLUGS

TIME CURRENT OPERATING CURRENT OPERATING
DIAL (MULTIPLES OF TIME (MULTIPLES OF TIME
POSITION TAP VALUE) SECONDS TAP VALUE) SECONDS
6 2 37.8 10 14.3

Routine Maintenance

All relays should be inspected ‘andfchecked peri-
odically to assure proper operatiomy Generally a vi-
sual inspection should call’ attention to any notice-

able changes. A minimum ‘Suggested check on the
relay system is to clégse the contacts manually to
assure that the breakerptrips and the target drops.
Then release the céontacts and observe that the reset

is smooth and4positive.

All contactsy should be periodically cleaned. A

contact burniSher #182A836H01 is recommended for
this purpose.“@Thé use of abrasive material for clean-

ing contacts is not recommended, because of the

danger of embedding small particles in the face of

thegsoft silver and thus impairing the contact.

CALIBRATION

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 *Acceptance Check”)

CO Unit

1. Contacts

a) By turning the time dial, move the moving
contacts until they deflect the stationary
contact to a position where the stationary
contact is resting against its backstop.
The index mark located on the mocvement
frame should coincide with the *O*’
mark on the time dial.

b) For relays identified with a ‘‘T’’, located
at lower left of stationary contact block,
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 nor-
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mal deflection. Therefore, with the sta-
tionary contact resting against the back-
stop, the index mark is offset to the right
of the ‘O’ 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. 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 “O”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the minimum tap setting, the
time dial to position 6.

Adjust the control spring tension so that the mov-
ing contact will leave the backstop at tap value cur-
rent +1.0% and will return to the backstop at tap
value current —1.0%.

3. Time Curve Calibration - Install the permanent
magnet.

Apply the indicated current per Table I for perman4
ent magnet adjustment and measure the operating time.
Adjust the permanent magnet keeper until the operat-
ing time corresponds to the value of Table I.

Apply the indicated current per Table I for the
electromagnet plug adjustment and measure the oper-
ating time. Adjust the proper plug until thejyoperating
time corresponds to the value in Table I. (Withdrawing
the left-hand plug, front view, increases theyoperating
time and withdrawing the right-hand plug;, front view,
decreases the operating time.) In adjusting the plugs,
one plug should be screwed in completely and the
other plug run in or out until thé proper operating time
has been obtained.

Recheck the permanentfmagnet adjustment. If the
operating time for thisycalibration point has changed,

readjust the permanent magnet and then recheck the
plug adjustment.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffic-
ient d-c current through the trip circuit to close the
contacts of the ICS. This value of cufrent,should not
be greater than the particular IGS, tapfsetting being
used. The operation indicator target “should drop
freely.

Indicating Instantaneous Trip Unit IIT

The core screw musStybe adjusted to the value of
pick-up current desired.

The nameplaté data will furnish the actual current
range that may'be obtained from the IIT.

Instantaneous Trip Unit (IT)

The core screw must be adjusted to the value of
pick-up“eurrent desired.

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

Synchronous Timer (T)

Complete the transformer circuit by a jumper around
the contacts of the IT unit. Energize the timer trans-
former primary with 10 amperes and note the time of
operation of the timer with a setting of 150 cydles.
The operating time should be within 5% of indicated
value.

RENEWAL PARTS

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

Ry
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Fig. 4. Outine and Drilling for the Type CO-4 Relay in the Type FT21 Case.













INSTALLATION

Westinghouse  I.L. 41-106B
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CO-4 STEP-TIME OVERCURRENT RELAY

CAUTION Before putting protective 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. Operate the relay to check
the settings and electrical connections.

APPLICATION

The type CO-4 relay is used in applications that
require a step-type current vs time characteristics.
A typical application is as an overcurrent relay that
is to coordinate with Westinghouse type DB circuit
breaker or circuit breaker with similar tripping
characteristics.

CONSTRUCTION AND OPERATION

The type CO-4 relay consists of an evercufrent
unit (CO-5), an indicating contactor switch (I€S), ‘@n
indicating instantaneous trip (IIT) mountedyon“the
left hand pedestal, an instantaneous trip (IT) and a
timer (T).

Electromagnet

The electromagnet of thesovercurrent unit has a
main tapped coil located on thejcenter leg of an “E”
type laminated structure that produces a flux which
divides and returns throughithe outer legs. A shading
coil causes the flux through the left leg to lag the
main pole flux. The\out-of-phase fluxes thus pro-
duced in the air gapycause a contact closing torque.

Indicating Contaétor Switch Unit (ICS)

The d-c¢ indieating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is at-
tached to the magnetic core upon energizing of
the, switch. When the switch closes the moving
contactsobridge two stationary contacts, complet-
ing®athe trip circuit. Also during this opera-
tion two fingers on the armature deflect a spring

SUPERSEDES I.L. 41-106A

*Denotes change from superseded issve.

located on the front of thelswiteh, which allows the
operation indicator target to drép.

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

Indicating lastantaneous Trip Unit (IIT)

Theypinstantaneous trip unit is a small a-c oper-
ated clapper. type device. A magnetic armature, to
whieh, leaf-spring mounted contacts are attached, is
attraeted to the magnetic core upon energization of
theyswitéch. When the switch closes, the moving con-
tacts“bridge two stationary contacts completing 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.

The IIT contacts are connected in the trip circuit
to trip instantaneously.

Instantaneous Trip Unit (IT)

The instantaneous trip unit is a small a-c oper-
ated clapper type device. A magnetic armature, to
which leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization of
the switch. When the switch closes, the moving
contacts bridge two stationary contacts completing
the timer circuit.

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

The IT contacts are connected in series with a
timer motor to allow an adjustable time delay after
the IT picks-up.

Synchronous Timer (T)

The timer is a small synchronous motor which
operates from the current circuit through a saturating

EFFECTIVE SEPTEMBER 1961
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Fig. 1. Internal Schematic of the Type CO-4 Relay in the
Type FT21 Case.

transformer, and drives a moving contact arm through
a gear train. The contact on the moving arm is a
cylindrical silver sleeve, loosely fitted on the mov-
ing arm. In making contact, this sleeve strikes two
vertically projecting stationary butt contacts to
bridge the gap between them. The loose fit of the
sleeve permits a positive alignment in bridging these
contacts, and, therefore, correct contact action, is
not greatly dependent on their adjustment. The
stationary contacts are mounted on a molded insula-
ting block which is adjustable around a semicircular
calibrated guide. The maximum time setting of ‘the
timer is three seconds.

The synchronous motor has a floating roter which
is in mesh with the gear train only when, energized.
The rotor falls out instantly when the,motor is de-
energized, allowing a spring to reset ¢he moving arm.

CHARACTERISTICS

The typical current ranges“6f the units of the type
CO-4 relay are as follows:

CO-5 Long time“overcurrent unit 4 to 12 amperes

with taps at 4-5-6-7-8-10 and 12 amperes. The tap
value is the minimum current required to just#close
the relay contacts.

IIT instantaneous unit has an adjustable range of
20 to 80 amperes.

IT instantaneous unit has an adjistable range of
10 to 40 amperes.

Current range of timer 10 to 190 amperes.

The typical operating curves of the CO-5 unit are
shown by Fig. 2.

The typical band curves, of the overall operating
characteristic of the typenCO-4 relay are shown by
figure 3.

Trip Circuit

Alb,tripping ‘contacts are connected in parallel
which allowswtripping by the CO-5 long time unit,
IT plus, timeydelay or IIT instantaneously, depending
on the relative unit settings and current magnitude.

Theymain contacts will safely close 30 amperes
at{250”volts d-c and the seal-in contacts of the in-
dicating contactor switch will safely carry this cur-
rent long enough to trip a circuit breaker.

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

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

Trip Circuit Constants

Contactor Switch -

0.2 ampere tap — 6.5 ohms dc resistance
2.0 ampere tap — 0.15 ohms dc resistance
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ENERGY REQUIREMENTS

CO-5 LONG TIME UNIT

VOLT AMPERES**

CONTINUOUS ONE SECOND POWER AT AT 3TIMES AT 10 TIMES AT 20 TIMES
AMPERE RATING RATING* FACTOR TAP VALUE TAP VALUE _TAP VALUE TAP VALUE
RANGE TAP  (AMPERES) (AMPERES) ANGLE ¢ CURRENT CURRENT CURRENT CURRENT
4 16 460 65 4.00 224 126 376
(6] 18.8 460 63 4.15 23.7 143 450
(6 19.3 460 61 4.32 25.3 162 531
4/12 7 20.8 460 59 * 4.35 26.4 183 611
(8 22.5 460 56 4.40 27.8 204 699
(10 25 460 53 4.60 30.1 247 880
=12 28 460 47 4.92 35.6 288 1056

* Thermal capacities for short times other than one second may be calculated onythe basis of time being inversely proportional

square of the current.
¢ Degrees current lags voltage at tap value current.

** Voltages taken with Rectox type voltmeter.

INSTANTANEOUS UNITS

Ampere Volt Amperes* P.F. Angle
Unit Range Minimum Setting (lag)
T 20-80 0.4 40
IT 10-40 1.1 40

* At 5 amperes 60 cycles

The burden of the timer_and “auxiliary trans-
former at 5 amperes 60 cycles is a$ follows for IT
range of 10 to 40

0.7 VA at 80° lag.
0.6 VA at 65° lag.

IT contact open
IT contact close

SETTINGS

The settings are, made to obtain an operating
characteriStic 4similar to that indicated by the ex-
ample curve of Figl 3.

CO Unit

The overcurrent unit settings can be defined
eitherhby tap setting and time dial position or by tap
settingand a specific time of operation at some cur-
rentimultiple of the tap setting (e.g. 4 tap setting,
2 time dial position or 4 tap setting, 6.0 seconds at
4"times tap value current).

To provide selective circuit breaker operation, a
minimum coordinating time of 0.3 seconds plus cir-
cuit breaker time is recommended between the relay
being set and the relays with which coordination 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 respond
to multiples of tap value currents in accordance with
the various typical time-current curves.

CAUTION Since the tap block connector screw
carriers operating current, be sure that the screw is
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 contact
provides a contact follow. Where instantaneous cir-
cuit breaker reclosing will be initiated upon the
closure of the CO contact, this contact follow must
be eliminated 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. With this change and the contact
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mounting screw tightened, the stationary contact will
rest solidly against its backstop.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw.

Indicating Instantaneous Trip (MT)

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 IIT unit.

Instantaneous Trip Unit (IT)

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

The nameplatedata will furnish the actual current
range that may be obtained from the IT unit.

Synchronous Timer (T)

The operating time of the timer is controlled by a
molded insulating block, on which the stationary con#
tacts are mounted, which is adjustable around a semi-<
circular calibrated guide. The maximum time setting
of the timer is three seconds.

INSTALLATION

The relays should be mounted on gswitehboard
panels of their equivalent in a location(free“from dirt,
moisture, excessive vibration andyheaty, Mount the
relay vertically by means of the motinting stud for the
type FT projection case or by means of the four
mounting holes on the flange forithe semi-flush type
FT case. Either the stud or ghe’mounting screws may
be utilized for grounding the srelay. The electrical
connections may be made “directly to the terminals by
means of screws for steel panel mounting or to be
terminal stud furnished/withfthe 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 detdail information on the FT case refer to
I.L. 41-076:

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation

of this relay have been made at the factory. Upon
receipt of the relay no customer adjustments, ,©ther
than those covered under “SETTINGS” should be
required.

Acceptance Check

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

CO Unit
* 1. Contact

a) By turning the time diald{ move the moving
contacts untilpthey ‘deflect the stationary
contact to agpositien where the stationary
contact is resting against its backstop.
The index“mark located on the movement
framefshowld coincide with the ‘‘O’’ mark
on, the’ time dial.

b) FerWwelays indentified with a ‘‘T’’, lo-
cated at lower left of stationary contact
blo€k; the index mark on the movement
frame will coincide with the ‘‘O’’ mark on
thie time dial when the stationary contact
has moved through approximately one-half
of its normal deflection. Therefore, with
the stationary contact resting against the
backstop, the index mark is offset to the
right of the ““O’’ 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. Minimum Trip Current - Set the time dial to
position 6. Alternately apply tap value current plus
3% and tap value current minus 3%. The moving con-
tact 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 - Table I shows the time curve
calibration points. With the time dial set to the in-
dicated position, apply the currents specified by
Table I and measure the operating time of the relay.
The operating times should equal those of Table I
plus or minus 5 percent.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass suffic-
ient d-c current through the trip circuit to close the
contacts of the ICS. This value of current should be
not greater than the particular ICS tap setting being
used. The operation indicator target should -drop
freely.

,‘fmg;_
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The contact gap should be approximately .047”
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving con-
tact should touch both stationary contacts simultan-
eously.

Indicating Instantaneous Trip Unit (IIT)

The core screw which is adjustable from the top
of the trip unit determines the pickup value. The
trip unit has a nominal ratio of adjustment of 1 to 4
and an accuracy within the limits of 10%.

* The making of the contacts and target indication
should occur at approximately the same instant.
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 IIT. The

operation indicator target should drop freel¥.

Instantaneous Trip Unit (IT)

The core screw which is adjustable from the top
of the trip unit determines the pick up value. The
trip unit has a nominal ratio of adjustment of 1 to 4
and an accuracy within the limits of 10%.

Synchronous Timer (T)

When checking the /synchronous timer, complete
the transformer circuit/by/'a jumper around the con-
tacts of the IT unity, Test the motor at 10 amperes
(or the current“indicated by the minimum possible
setting of theWIT “unit) through the current circuit
which includes the auxiliary transformer primary.
This is 4he minimum current at which the timer will
run in synchronism.

TABLE™
TIME CURVE CALIBRATION,DATA - 60 CYCLES

PERMANENT MAGNET ADJUSTMENT

ELECTROMAGNET PLUGS

TIME CURRENT OPERATING CURRENT OPERATING
DIAL (MULTIPLES OF TIME (MULTIPLES OF TIME
POSITION TAP VALUE) SECONDS TAP VALUE) SECONDS
6 2 37.8 10 14.3
Routine Maintenance the adjustments disturbed. This procedure should
* All relays should be inspeCted afd checked peri- not be used until it is apparent that the relay is not

odically to assure proper operatiomr Generally a vi-
sual inspection should call attention to-any notice-
able changes. A minimum Suggested check on the
relay system is to close the contacts manually to
assure that the breakergtrips and the target drops.
Then release the ¢ontacts and observe that the reset
is smooth and“positive.

All contacts should be periodically cleaned. A
contact burnisher/#182A836H01 is recommended for
this purpose. “Fhe use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding small particles in the face of
thé)soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs or

in proper working order. (See *Acceptance Check”)

* 1. Contacts

a) By turning the time dial, move the moving
contacts until they deflect the stationary
contact to a position where the stationary
contact is resting against its backstop.
The index mark located on the movement
frame should coincide with the O’
mark on the time dial.

b) For relays identified with a ‘“T?*’, located
at lower left of stationary contact block,
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 nor-
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mal deflection. Therefore, with the sta-
tionary contact resting against the back-
stop, the index mark is offset to the right
of the ‘“O”" 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. 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 “O”, wind up the spiral
spring by means of the spring adjuster until approxi-
mately 6-3/4 convolutions show.

Set the relay on the minimum tap setting, the
time dial to position 6.

Adjust the control spring tension so that the mov-
ing contact will leave the backstop at tap value cur-
rent +1.0% and will return to the backstop at tap
value current —1.0%.

3. Time Curve Calibration - Install the permanent
magnet.

Applythe indicated current per Table I for perman-
ent magnet adjustment and measure the operating time?
Adjust the permanent magnet keeper until the opefat-
ing time corresponds to the value of Table I.

Apply the indicated current per Table I for ¢he
electromagnet plug adjustment and measure the oper-
ating time. Adjust the proper plug until #he “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 operating time.) In'‘adjusting the plugs,
one plug should be screwedgin9eompletely and the
other plug run in or out until thefproper operating time
has been obtained.

Recheck the permanént magnet adjustment. If the
operating time for this“ealibration point has changed,

readjust the permanent magnet and then recheck the
plug adjustment.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass $uffic-
ient d-c current through the trip circuit to close the
contacts of the ICS. This valuegof currént should not
be greater than the particular ICShtapasetting being
used. The operation indicater<target should drop
freely.

Indicating Instantaneous Trip Unit IIT

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 IIT.

InstantaneousyTrip Unit (IT)

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 IT unit.

Synchronous Timer (T)

Complete the transformer circuit by a jumper around
the contacts of the IT unit. Energize the timer trans-
former primary with 10 amperes and note the time of
operation of the timer with a setting of 150 cydles.
The operating time should be within 5% of indicated
value.

RENEWAL PARTS

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