INSTALLATION

Westinghouse I.L. 41-93TA
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE KO-1 RELAY

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

APPLICATION

The type KO-1 high speed overcurrent relay is used to
start the transmission of a carrier blocking signal or to trip a
breaker for a ground fault in which the direction of power
flow is not involved.

CONSTRUCTION AND OPERATION

The type KO-1 relay consists of a high speed overcurrent
unit and an indicating contactor switch.

OVERCURRENT UNIT

The overcurrent unit is a product induction cylinderitype
unit. The time phase relationship of the two difgapffluxes
necessary for the development of torque is achieved by,means
of a capacitor connected in series with one pair, of “pole
windings.

Mechanically, the overcurrent unitfis composed of four
basic components: a die-cast daluminum frame, an elec-
tromagnet, a moving element assemblyyand@ molded bridge.

The frame serves as the@lmounting structure for the
magnetic core. The magnetiesgore'which houses the lower pin
bearing is secured to the frame b¥ya locking nut. The bearing
can be replaced, if necessarygwithout having to remove the
magnetic core from fthe frame.

The electromagnethas two pairs of coils. The coils of each
pair are mounted diametrically opposite one another. In addi-
tion, there aretwo lgcating pins. The locating pins are used to
accurately position the lower pin bearing, which is mounted
on the frame, with respect to the upper pin bearing, which is
threaded into the bridge. The electromagnet is secured to the
frame by four mounting screws.

The moving element assembly consists of a spiral spring,
Gontact carrying member, and an aluminum cylinder
assembled to a molded hub which holds the shaft. The shaft
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has removable top and bottomyjew€l'bearings. The shaft rides
between the bottom pif bgaring?and the upper pin bearing
with the cylinder rotating in Jan air gap formed by the elec-
tromagnet and the ‘magnetaCore.

The bridgeqis secured to the electromagnet and frame by
two mounting screws. In addition to holding the upper pin
bearing, the“bridge is used for mounting the adjustable
stationdry caomtact housing. The stationary contact housing is
held in“pgsition by a spring type clamp. The spring adjuster is
located,on“the underside of the bridge and is attached to the
moving contact arm by a spiral spring. The spring adjuster is
also*held in place by a spring type clamp.

When the current in the overcurrent unit exceeds the pick-
up value, the normally closed contacts open, allowing positive
potential to be applied to the carrier transmitter. The moving
contact will also close to energize the trip circuit.

A transformer and varistor assembly is used in conjunc-
tion with the overcurrent unit. The transformer is of the
saturating type which limits the energy to the overcurrent unit
and reduces the burden on the operating CT.

The primary of the transformer is tapped and brought out
to a tap connector block for ease in changing the pick-up
current of the relay. The use of a tapped transformer provides
approximately the same energy level at a given multiple of
pick-up current for any tap setting, resulting in one time curve
throughout the range of the relay.

Across the secondary is connected a non-linear resistor
known as a varistor. The effect of the varistor is to reduce the
voltage peaks applied to the overcurrent unit and phase shift-
ing capacitor.

All possible contingencies which may arise during
installation, operation, or maintenance, and all
details and variations of this equipment do not
purport to be covered by these instructions. 1f
further 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.
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TYPE KO-1 RELAY

INDICATING CONTACTORSWITCHUNIT (ICS)

The indicating contactor switch is a small dc operated
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 con-
tacts, completing 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 target is reset from the outside of the case
by a push rod located at the bottom of the cover.

The front spring, in addition to holding the target,

provides restraint for the armature and thus controls the
pickup value of the switch.

CHARACTERISTICS

The relays are available in the following current ranges:

Range Taps

0.5-2 amps 0.5 0.75 1.0 1.25 1.5 2

| -4 1.0 1.5 2.0 2.5 3.0 4.0
2-8 2 3 4 S 6 8
4-16 4 6 g 9 12 16
10-40 10 15 20 24 30 40

The tap value is the minimum current required to just
close the overcurrent relay contacts. For pick-up settings m
between taps refer to the section under adjustments.

CONTACTS

The moving contact assembly in the overcurrentunit has
been factory adjusted for low contact bounce performance
and should not be disturbed.

TRIP CIRCUIT

The main contacts will safely close 30 amperes at 250
volts dc and the seal-in contacts ofgthe Tdicating contactor
switch will safely carry this current lofig@nough to trip a cir-
cuit breaker.

The indicating cofitactof” switch has a pickup of ap-
proximately 1 ampere.

SETTINGS

OVERCURRENT UNIT (1)

The onlygsetting required is the pickup current setting
which issmade, by means of the connector screw located on the
tap plateBy placing the connector screw in the desired tap,
the relay Wil just close its contacts at the tap value current.

CAUTION: Since the tap block connector screw carries
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 tap screw In
the desired tap position before removing the other tap screw
from the original tap position.

INSTALLATION

The relays should be mounted on switehboard panels or
their equivalent in a location free fromhdirt;?moisture, ex-
cessive vibration, and heat. Mount)the relay vertically by
means of the four mounting holes‘an theMflange for semi-flush
mounting or by means of the gear mouating stud or studs for
projection mounting. Eithegaymounting stud or the mounting
screws may be utilized fortgrounding the relay. The electrical
connections may be made digectly to the terminals by means
of screws for steel panel“mounting or to the terminal studs
furnished withfthe reldy for thick panel mounting. The ter-
minal studs mayybeteasily removed or inserted by locking two
nuts on ghe,studQand“then turning the proper nut with a
wrench,

ADJUSTMENTS AND MAINTENANCE

Theproper adjustments to insure correct operation of this
rélay Rayve been made at the factory. Upon receipt of the relay
no fustomer adjustments, other than those covered under
“SEPTING", should be required.

ACCEPTANCE CHECK

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

OVERCURRENT UNIT (1)

I. Contact Gap — The gap between the stationary and
moving contacts with the relay in the de-energized position
should be approximately .020".

The pickup of the overcurrent unit can be checked by
inserting the tap screw in the desired tapholeand applying
rated tap value current. The contact should close within
+ 5% of tap value current.

INDICATING CONTACTOR SWITCH (ICS)

Close the main relay contacts and pass sufficient dc
current through the trip circuit to close the contacts of the
ICS. This value of current should be between | and 1.2
amperes. The indicator target should drop freely.

The contact gap should be approximately 5/64™ between
the bridging moving contact and the adjustable stationary
contacts. The bridging moving contact should touch both
stationary contacts simultaneously.
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I.L. 41-931A

ROUTINE MAINTENANCE

All relays should be inspected periodically and the
operation should be checked at least once every year or at
such other time intervals as may be dictated by experience to
be suitable to the particular application.

All contacts should be periodically cleaned. A contact
burnisher SEI82A836HO! 1s recommended for this purpose.
The use of abrasive material for cleaning contacts 1s not
recommended because of the danger of embedding small par-
ticles in the face of the soft silver and thus impairing the con-
tact.

CALIBRATION

Uisc the following procedure for calibrating the relay if the
relay has been taken apart for repairs or the adjustments have
been disturbed. This procedure should not be used unless it is
apparent that the relay is not in proper working order. (See
“Acceptance Check™).

OVERCURRENT UNIT (I)

I. The upper pin bearing should be screwed down until
there is approximately 1/64 clearance between it and the
top of shaft bearing. The upper pin bearing should then be
seeurely locked in position with the lock nut. The lower
bearing position is fixed and cannot be adjusteds

2. The contact gap adjustment for the overeurrentunit is
made with the moving contact in the reset peésitioni.e.,
against the right side of the bridge. Advancethe right,hand
stationary contact until the contacts make. Fhentadvance
the stationary contact an additional eme-half tdrn.

Now move in the left-hand statiofiary“Gont@ct until it just
touches the moving contact. Then baek of the stationary
contact 2/3 of one turn foMagontaet gap of approximately
0207,

The clamp holding the stationapy contact housing need not
be lousened for thefadjiistment since the clamp utilizes a
spring-type astiongintholding the stationary contact in
position.

With theptap screwdin the desired tap hole, pass rated ac
through thedgelay terminals.

The sensitivity adjustiment is made by varyingfthe'tension
of the spiral spring attached to the moving element
assembly. The spring is adjusted by placiftg™a screwdriver
or similar tool into one of the notches, located on the
periphery of the spring adjuster and rotating#~ The spring
adjuster is located on the underside of the bridge and is
held in place by a spring type clamp thagdoes not have to
be lousened prior to makingthe necessary adjustments.

Adjust the spring untilfthe contaéts just open. With this
adjustment, the pick-.up, offthe relay for any other tap
setting should be withind4#S% of tap value.

I scttings in betweemgaps are desired, place the tap screw in
the next lower tap hole and adjust the spring until the con-
tacts just @pempat the desired pick-up current.

INDICATINGICONTACTOR SWITCH (ICS)

Adjustthe/contact gap for approximately S/64™ (—1/64™,
+0),

Close the main relay contacts and check to see that the
relidy, picks up and the target drops between | and 1.2 amperes
de.

To increase the pickup current remove the molded cover
and bend the springs out or away from the cover. To decrease
the pickup current bend the springs in toward the cover.

RENEWAL PARTS

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

RATINGS OF OVERCURRENT UNIT

Continuous One Second
Range

Rating Amps Rating Amps
S5-2 S 100
-4 N X) 140
2-% 8 O 140
4-16 100 200
10-40 109 200



TYPE KO-1 RELAY

INTERNAL SCHEMATIC
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© Fig. 1. Internal Schematic
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Q Fig. 2. Typical Time Curve of the Type KO-1 — N.C. Contacts
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RANGE

AMPS TAPS
5
5
-2 1
1.25
S
2
1
1.5
-4 2
2.5
3
4
2
3
2-% 4
S
6
8
4
6
4-16 8
9
2

ENERGY REQUIREMENTS

VOLT-AMPERES
TAP VALUE
CURRENT

POWERFACTOR

ANGLE 0°

BURDEN DATA OF OPERATING CURRENT CIRCUIT - 60 HERTZ

VOLT-AMPERES P
AT5 AMPERE

24
13
8.5

08

ERFACTOR
LE@°

46
37
34
32
31
2%

36
32
29
27
26

24

48
42
37
35

33
29

51
45
40
38
34
31

28
21
17
15
13

12

L 4

184A003

Fig. 4. Burden Data
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Fig. 5. Outline & Drilling (Type FT-21 Case)
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