Westinghouse 1.L. 41-776.
»INSTALLATION e OPERATION ¢ MAINTENA

INSTRUCTIO

TYPE KC-2 HIGH SPEED
OVERCURRENT RELAY

CAUTION: Before putting relays into service, re- threaded into the brld\ electromagnet is
move all blocking which may have been inserted for secured to the frame mounting screws.
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, The moving element y consists of a spiral
inspect the contacts to see that they are clean and spring, contact c ember, and an aluminum
close properly, and operate the relay to check the cylinder molded hub which holds
settings and electrical connections. the Shaft as removable top and bottom
jewel bearl e shaft rides between the bottom
pin beari the upper pin bearing with the

APPLICATION

in an air gap formed by the electro-
he magnetic core.

The type KC-2 high speed overcurrent relay is used
as a current fault detector. As an example, it may
be used as a fault detector for KD-4'distance relays.

is secured to the electromagnet and frame
mounting screws. In addition to holding the
1In bearing, the bridge is used for mounting
CONSTRUCTION AND OPERATION e adjustable stationary contact housing. The
st@ionary contact housing is held in position by a

ring 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.

inder With the noarmally open contacts closed, the elec-

The type KC-2 relay consists of two high
overcurrent cylinder units and an indicati -
tactor switch.

Overcurrent Unit ()

The overcurrent unit is a product induct

type *unit. The time phase relation e two trical connection is made through the stationary
air gap fluxes necessary for @h ment of contact housing clamp, to the moving contact,
torque is achieved by means o I connect- through the spiral spring out to the spring adjuster
ed in series with one pair ofp & gs. clamp.

Mechanically, the overcu is composed of A transformer and varistor assembly is used in
four basic components: die-J@st aluminum frame, conjunction with the overcurrent unit. The trans-
an electromagnet, ment assembly, and former is of the saturating type which limits the
a molded bridge. energy to the overcurrent unit and reduces the

@ burden on the operating CT.

The frame s
magnetic c
lower pin bea

es a. e mounting structure for the
gnetic core which houses the The primary of the transformer is tapped and brought
isgfecuredto the frame by a locking out a tap connector block for ease in changing the

nut. The bearin®can be replaced, if necessary, pick-up current of the relay. The ‘use of a tapped
without having to remove the magnetic core from transformer provides approximately the same energy
the frame. @ level at a given multiple of pick-up current for any
tap setting, resulting in one time curve throughout

T tromagnet has two pairs of coils. The coils the range of the relay.

air are mounted diametrically opposite one

In addition, there are two locating pins. Across the secondary is connected a non-linear
locating pins are used to accurately position resistor known as a varistor. The effect of the
he” lower pinbearing, which is mounted on the frame, varistor is to reduce the voltage peaks applied to

ith respect to the upper pin bearing, which is the overcurrent unit and phase shifting capacitor.

SUPERSEDES 1.L. 41-776.2 EFFECTIVE SEPTEMBER 1972



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

Indicating Contactor Switch Unit (ICS)

The indicating contactor switch is a small d-c
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 contacts, 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

Therelay is available inthe following currentranges:

Range Taps

0.5 - 2 amps 0.5 0.75 1.0

1-4 1.0 1.5 2.0 2.5

4 -16 4 6 8 9 12
10 - 40 10 15 20 24

The tap value is the minimum current

adjustments.

Contacts

The moving contact e the overcurrent
unit has been fac#fry pusted for low contact

bounce performan a shotld not be disturbed.

Trip Circuit

The main contacts will safely close 30 amperes at

250 volts d-c and %e seal-in contacts of the in-
dicating coWgactor switch will safely carry this
current 1 gh to trip a circuit breaker.

icating contactor switch has 2 taps that
pick-up setting of 0.2 or 2 amperes. To
taps requires connecting the lead located

in front of the tap block to the desired setting

means of a screw connection. O

L 4

SETTINGS

Overcurrent Unit (1)

The only setting required i

setting which is made by means
screw located on the tap
connector screw in the desi

ckMp current
connector
placing the
the relay will

just close its contacts a cW®p value current.

CAUTION: Since th a ck connector screw
carries er current, be sure that
the scre turned tight.

In order t

circuits wh ging taps under load, connect
the s w in the desired tap position
befor the other tap screw from the ori-
ginal

INSTALLATION

elays should be mounted on switchboard panels
in a location free from dirt,

relay vertically by means of the four mounting holes
on the flange for semi-flush mounting or by means
of the rear mounting stud or studs for projection
mounting. Either a mounting stud or the mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the
terminals by means of screws for steel panel mount-
ing or to the terminal studs furnished with the relay
for thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a
wrench.

. .
: : : 3.0 4.0 or their equivalent
9.3 9 3 4 5 6 8 \ moisture, excessive vibration, and heat. Mount the

ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct operation
of this relay have been made at the factory. Upon
receipt of the relay, no customer adjustment, 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 order.



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

overcurrent Unit (1) — Contact Gap — The gap be-
tween the stationary and moving contact with the
relay in the de-energized position should be approxi-
mately .020°".

The pickup of the overcurrent unit can be checked

by inserting the tap screw in the desired tap hole
and 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 d-c current through
the trip circuit to close the contacts of the ICS.

This value of current should not be greater than

the particular ICS setting being used. The indicator
target should drop freely.

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 simul-
taneously.

ROUTINE MAINTENANCE

All relays should be inspected periodica @
operation should be checked at least ORge

year or at such other time intervals
dictated by experience to be suitablegto

icular application.

All contacts should be periodically@ cleaned. A
contact burnisher 8#182A8$ 0 Iis gfecommended
a

for this purpose. The use o ive material for

cleaning contacts is n mernded because of
the danager of embeddi m particles in the
face of the soft silver h pairing the contact.

Use the folloV @Are for calibrating the relay

when take apa or repairs or the adjustments
igfurbed. This procedure should not be
apparent that the relay is not in
der. (See ‘“Acceptance Check”’).

Calibration

Overcurre&Unit (O]

1. he upper pin bearing should be screwed down
il there is approximately 1/64’" clearance
etween it and the top of shaft bearing. The
upper pin bhearing should then be securely
locked in position with the lock nut. The lower
bearing position is fixed and cannot be adjusted.

2. The contact gap adjustment for t rent
unit is made with the moving contd€t in §he reset
position, 1i.e., against the right of the

bridge.

Move in the left-hand stationary 3ontact until it
just touches the moving_contact. Then back off
the stationary contactf@of of one turn for a
contact gap of appr 7020°°.

The clamp holdi ationary contact need
not be loosene adjustment since the

clamp utilizedgpa g-type action in holding
the station compgct in position.

With the in the desired tap hole, pass
rated a;@ cu t through the relay terminals.
Wity adjustment is made by varying

of the spiral spring attached to the
ement assembly. The spring is adjusted
ing a screwdriver or similar tool into one
he notches located on the periphery of the
ring adjuster and rotating it. The spring ad-
juster is located on the underside of the bridge
and is held in place by a spring type clamp that
does not have to be loosened prior to making
that necessary adjustments.

Adjust the spring until the contacts close. With
this adjustment, the pick-up of the relay for any
other tap setting should be within #5% of tap
value.

If settings in between taps are desired, place
the tap screw in the next lower tap hole and
adjust the spring until the contacts just close
at the desired pick-up current.

Indicating Contactor Switch (ICS)

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 simul-
taneously.

Close the main relay contacts and pass sufficient
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.

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



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

RATINGS OF OVERCURRENT UNIT O

Continuous One Second O
Range Rating Amps Rating Amps
R S

5 -2 5 100 @

14 8 140 %

2 -8 8 140 \

4 — 16 10 200 @

10 - 40 10 200

INTERNAL SCHEMATIC

INSTANTANEOUS
OVERCURRENT L
(UPPER CYL.UNIT)

VARISTOR T

SATURATING ——__
TRANSFORMER

INSTANTANEOUS

OVERCURRENT
LT (LOWER CYL UNIT)

— VARISTOR

V

SATURATING

L~ TRANSFORMER
]

e

——— RED HANDLE

CURRENT TEST
JACK

CHASSIS OPERATED
SHORTING SWITCH

.

TEST SWITCH

2 4 FRONT VIEW

837A454

Fig. 1 Internal Schematic
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TYPE KC-2 HIGH

SPEED OVERCURRENT RELAY

ENERGY REQUIREMENTS

BURDEN OATA OF OPERATING CURRENT CIRCUIT — & HERTZ

OO

s VA e "M | ST MRS | T
) 37 39 24 46
.15 .38 36 13
P 1 39 35 34
1.25 41 34 32
1.5 .43 32 31
2 45 30 28
1 41 36 .0 36
1.5 44 32 5.0 32
14 2 47 0 3.0 29
2.5 .50 2.1 27
3 .53 2 1.5 26
4 .99 0.93 24
2 1.1 49 6.5 48
3 1.2 43 3.3 42
>_8 4 1.3 38 2.1 31
5 1 35 1.4 35
33 1.1 33
29 0.7 29
51 2.4 51
45 1.2 45
4_16 40 0.7 40
38 0.6 38
34 0.37 34
30 0.24 31
0 1.7 28 .43 28
15 2.4 N 21 .27 21
10 - ’ 20 3.1 16 .20 17
24 3.6 15 15 15
30 4:2 12 11 13
40 4.9 11 .08 12

Fig. 3 Burden Data

184A093
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Westinghouse |.L. 41-776.
INSTALLATION e OPERATION e MAINTEN

INSTRUCTION

TYPE KC-2 HIGH SPEEDQ
OVERCURRENT RELAY .

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

NOTE: These Instructions apply to 50 and 60
Hz. Relays.

APPLICATION

may be used as a fault detector for KD-10
relays.

CONSTRUCTION AND OPE
The type KC-2 relay consgts two 1gh speed
overcurrent cylinder units an \ ating con-
tactor switch.

OVERCURRENT UNl
The overcurrent u product induction
cylinder type unit. e phase relationship of
the two air g essary for the develop-
i ed by means of a capacitor
h one pair of pole windings.

the overcurrent unit is com-
posed of four basic components: a die-cast
aluminum fgame, an electromagnet, a moving ele-

meri§ assembly, and a molded bridge.
e frame serves as the mounting structure for
he Magnetic core. The magnetic core which

houses the lower pi is secured to the
frame by a locking n t earing can be replac-

, if necessary, having to remove the
magnetlc core

frame.
The ele et has two pairs of coils. The
coils of are mounted diametrically op-
posite ther. In addition, there are two
The locating pms are used to ac-
sition the lower pin bearing, which is
on the frame, with respect to the upper

aring, which is threaded into the bridge. The
omagnet is secured to the frame by four

%ounting SCTews.

The type KC-2 high speed overcurrent relay i
used as a current fault detector. As an example
e

The moving element assembly consists of a
spiral spring, contact carrying member, and an
aluminum cylinder assembled to a molded hub
which holds the shaft. The shaft has removable
top and bottom jewel bearings. The shaft rides
between the bottom pin bearing and the upper pin
bearing with the cylinder rotating in an air gap
formed by the electromagnet and the magnetic
core.

The bridge is 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 stationary contact
housing. The stationary contact housing is held in
position by a spring type clamp. The spring ad-
juster 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.

With the normally open contacts closed, the
electrical connection is made through the
stationary contact housing clamp, to the moving
contact, through the spiral spring out to the spring
adjuster clamp.

UPERSEDES |I.L. 41-776.2C, dated Nov. 1974

Denotes change from superseded Issue

EFFECTIVE JANUARY 1977



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

A transformer and varistor assembly is used in
conjunction 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 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 shifting capacitor.

INDICATING CONTACTOR SWITCH UNIT
(ICS)

The indicating contactor switch is a small dc
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 co

tacts, completing the trip circuit. Also during tfi
operation two fingers on the armature deflec

spring located on the front of the switch, wifi
allows the operation indicator target to dr
target is reset from the outside of the cdse bya
push rod located at the bottom of tfh

The front spring, in additio t% the
target, provides restraint for th re and

thus controls the pickup value gfvth itch.

CHARACTE
The relay is availablgi ollolwing current
ranges:

Range Taps

0.5-2amps 0.5. 0.75 1.0 125 15 2
1-4 1.0 1.5 20 25 3.0 4.0
2-8 2 3 4 5 6 8
4 4 6 8 9 12 16

1 10 15 20 24 30 40

pick-up settings in between taps refer to the
tion under adjustments.

The tap value is the minimum current requireO .
to just close the overcurrent relay contacts. 6
ec-

CONTACTS .

The moving contact assembl e over-

current unit has been factory adjust@@®toglow con-
tact bounce performance and not be dis-

turbed.

The main contact Qy close 30 amperes
at 250 volts dc and«he s€@k-in contacts of the in-
dicating contact will safely carry this

current lon en% trip a circuit breaker.

TRIP CIRC ONSTANT
icati ntactor Switch (ICS)

Indi
'&re rating: 0.1 ohms dc resistance
2 &

mpere rating: 0.2 tap — 6.5 ohms
2 tap — 0.15 ohms

SETTINGS

TRIP CIRCUIT

0.

OVERCURRENT UNIT (I)

The only setting required is the pickup current
setting which is made by means of the connector
screw located on the tap plate. By placing the con-
nector screw in the desired tap, the relay will just
close its contacts at the tap value current.

CAUTION: Since the tap block connector screw
carried 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.

INDICATING CONTACTOR SWITCH (ICS)

No setting is required for relays with a 1.0
ampere unit. For relays with a 0.2/2.0 ampere un-
it, connect the lead located in front of the tap
block to the desired setting by means of the con-
necting screw. When the relay energizes a 125- or



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

250-volt dc type WL relay switch, or equivalent,
use the 0.2 ampere tap; for 48-volt dc applications
set the unit in a tap 2 and use a Type WL relay
with a S#304C209GO01 coil, or equivalent.

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 semi-flush moun-
ting or by means of the rear mounting stud or
studs for projection mounting. Either a mounting
stud or the mounting screws may be utilized for
grounding the relay. The electrical connections
may be made directly to the terminals by means of
screws for steel panel mounting or to the terminal
studs furnished with the relay for thick panel
mounting. The terminal studs may be easily
removed or inserted by locking two nuts on the
stud and then turning the proper nut with a
wrench.

operation of this relay have been ma fac-
tory. Upon receipt of the relay, u er ad-
justment, other than thqse \govefed under

“SETTINGS”, should be re :
ACCEPTANCE cusc\

The following checifis regommended to insure
that the relay is in pr orking order.

OVERCURRKI ()]
Cont p The gap between the

mgfing contact with the relay in
osition should be approximately

he pi&up of the overcurrent unit can be

d by interting the tap screw in the desired

a and applying rated tap value current. The

comtact should close within +5% of tap value
rrent.

IL. 41 D

ADJUSTMENTS & MAINTEN
The proper adjustments to in ect

© INDICATING CONTACTOR SWITC )

Close the main relay contacts gnd pass suf-
ficient dc current through the trip cifeyitgto close
the contacts of the ICS. This value of current
should be not less than 1.0 ampere nor greater
than 1.2 amperes for the 1 ampée ICS. The
current should not be gredteggthan the particular
ICS tap setting being e 0.2-2.0 ampere
ICS. The operation jadicBtgr target should drop
freely. %

uld be approximately

mpere unit and 0.070” for

etween the bridging moving

djustable stationary contacts.

oving contact should touch both
acts simultaneously.

UTINE MAINTENANCE

The contact
0.047” for the §2/2!
the 1.0 amp

elays should be inspected periodically and
peration should be checked at least once

e
@y year or at such other time intervals as may

e dictated by experience to be suitable to the par-
ticular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836HO01 is recommend-
ed for this purpose. The use of abrasive material
for cleaning contacts is not recommended because
of the danger of embedding small particles in the
face of the soft silver and thus impairing the con-
tact.

CALIBRATION

Use the following procedure for calibrating the
relay when taken apart for repairs or the ad-
justments have been disturbed. This procedure
should not be used unless it is apparent that the
relay is not in proper working order. (See “Accep-
tance Check”).

OVERCURRENT UNIT (I)

1. The upper pin bearing should be screwed down
until there is approximately 1/64” clearance
between it and the top of shaft bearing. The up-
per pin bearing should then be securely locked
in position with the lock nut. The lower bearing
position is fixed and cannot be adjusted.



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

2. The contact gap adjustment for the overcurrent
unit is made with the moving contact in the
reset position, i.e., against the right side of the
bridge.

Move in the left-hand stationary contact until
it just touches the moving contact. Then back
off the stationary contact of 2/3 of one turn for
a contact gap of approximately .020”.

The clamp holding the stationary contact need
not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding
the stationary contact in position.

With the tap screw in the desired tap hole, pass
rated ac current through the relay terminals.

The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the
moving element assembly. The spring is ad-
justed by placing a screwdriver or similar tool
into one of the notches located on the periphery
of the spring adjuster and rotating it. The spr-
ing adjuster is located on the underside of the
bridge and is held in place by a spring type
clamp that does not have to be loosened prior
to making the necessary adjustments.

Adjust the spring until the contacts close®
With this adjustment, the pick-up of the rel

for any other tap setting should be within +§%,
of tap value.

&

S

If settings in between taps are desired, place theO

tap screw in the next lower tap hole and adj

the spring until the contacts just close at@
desired pick-up current.

© INDICATING CONTACTOR SWITCH (IC.S)

Close the main relay contacts ass suf-
ficient dc current through the tgi @o close
the contacts of the ICS. Thi&‘ current
should be not less than 1.0 ewor greater
than 1.2 amperes for the 1 e ICS. The

current should not be grea the particular
ICS tap setting being usédfor ffie 0.2-2.0 ampere

ICS. The operation i toPtarget should drop
freely.

The contactf{g ould be approximately
0.047” for t mpere unit and 0.070” for

it between the bridging moving
idpi
static{

adjustable stationary contacts.
oving contact should touch both
acts simultaneously.
@ RENEWAL PARTS
Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can
e furnished to the customers who are equipped

for doing repair work. When ordering parts,
always give the complete nameplate data:

OF OVERCURRENT UNIT

50 & 60 Hz
Continuous One Second
Rating Amps Rating Amps
5 100
8 140
2-8 8 140
¢ 4-16 10 200
10 — 40 10 200




TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

50 50,
2 |
ICS It I3

50, 50
3 |
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21 @ 21
Fig. 1. External Connection ol‘CDQ Supervising the Distance Phase Relay.
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Fig. 2. Internal Schematic of KC-2 with Tapped ICS. Shorting

Switch in Term 3 Position added to Relay Styles having
a suffix letter “A”.

Fig. 3. Internal Schematic of KC-2 Relay with 1 Amp ICS Unit.
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TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

l.L. 41

ENERGY REGUIREMENTS

BURDEN DATA OF OPERATING CURRENT CIRCUIT

OO

KC-2 50 HZ
VA AT VAAT
AMPERERANGE | TaP | _ o000 PF ANGLE samps | BFANGLE
5 35 36 34
75 36 33 32
1 37 3 3]
5-2
1.25 39 31 30
15 41 29 45 28
2 43 28 26
1 35 8.8 34
1.5 38 438 30
2 41 28 28
1-4
25 44 2.0 27
3 47 25 14 25
4 53 23 92 23
) 45 6.2 45
3 41 32 41
4 36 2.0 36
2-8
5 3 33 12 33
6 1.4 31 1.0 3]
S
8 1.7 27 0.6 27
1.26 43 2.1 42
1.5 40 0.9 40
1.6 37 5 37
4-16
9 1.7 34 4 34
\ 12 2.0 31 35 3]
16 22 28 20 28
10 1.9 39 45 39
15 3.6 36 40 36
¢ 20 5.8 34 35 34
10 - 40
2% 78 31 30 31
30 10.5 29 27 29
40 17.5 27 25 27

Fig. 5. Burden Data

D



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

S

ENERGY REQUIREMENTS
BURDEN DATA OF OPERATING CURRENT CIRCUIT
60 HERTZ
VOLT-AMPERES |POWERFACTOR|VOLT AMPERES|POWER FACTOR
RANGE AMPS | TAPS TAP VALUE CURRENT| ANGLE ¢ ° AT 5 AMPERES ANGLE® °

5 37 39 24 6
5 .38 36 13 37
1 .39 35 8.5 34

5-2
1.25 41 34 6.0 32
1.5 43 32 31
2 45 30 28
1 41 36 36
1.5 44 32 32
2 47 30 29

1-4
2.5 .50 28 27
3 53 2 26
4 .59 0.93 24
2 1.1 6.5 48
3 1.2 43 33 42
4 1.3 38 2.1 37

2-8
5 1.4 35 1.4 35
6 1.5 33 1.1 33
8 29 0.7 29
4 51 24 51
6 45 1.2 45
8 40 0.7 40

4 -16
9 38 0.6 38
34 0.37 34
30 0.24 31
28 43 28
15 24 21 27 21
20’ 3.1 16 .20 17
10 -

24 3.6 15 15 15
30 4.2 12 A1 13
40 4.9 11 .08 12

Fig. 6. Burden Data
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INSTALLATION

Westinghouse I.L. 41-776.2E
OPERATION ¢ MAINTENANCE

INSTRUCTIO

TYPE KC-2 HIGH SPEED
OVERCURRENT RELAY

L 4

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

NOTE: These Instructions apply to S0 and 60
Hz. Relays.

O APPLICATION
The type KC-2 relay is a two unit high speed
overcurrent level detector. As an example, it may
be used as a fault detector for KD-10 distance
relays. It may be operated continuously picked
up, if the application requires, without experi
encing excessive wear.

CONSTRUCTION AND OPERA
The type KC-2 relay consists of twa%hi ed
overcurrent cylinder units and an indi7t con-

tactor switch.
OVERCURRENT UNIT (1)

The overcurrent unit is & n@induction
cylinder type unit. The time &3 ationship of
the two air gap fluxes n for the develop-
ment of torque is achieve s of a capacitor

connected in series withfone of pole windings.

current unit is com-
omponents: a die-cast
tromagnet, a moving ele-

Mechanically,

encies which may arise during
installation, ation, or maintenance, and all
details and variations of this equipment do not
purport to_be covered by these instructions. If
Jugther information is desired by purchaser re-
(ng his particular installation, operation or
nance of his equipment, the local West-
ouse Electric Corporation representative
should be contacted.

©oDenotes change from superseded Issue

UPERSEDES I.L. 41-776.2D, dated Jan. 1977

ment assembly, and aN@ldge.

The frame serves agf*fhe Mounting structure for
the magnetic core. T agnetic core which
houses the lower pediring is secured to the
frame by a lockifag nutf¥'he bearing can be replac-

ed, if necess out having to remove the
magnetic cogg from the frame.
The gle agnet has two pairs of coils. The

f'e air are mounted diametrically op-

nother. In addition, there are two
pins. The locating pins are used to ac-
position the lower pin bearing, which is
d on the frame, with respect to the upper

QE earing, which is threaded into the bridge. The

ctromagnet is secured to the frame by four
ounting screws. -

The moving element assembly consists of a
spiral spring, contact carrying member, and an
aluminum cylinder assembled to a molded hub
which holds the shaft. The shaft has removable
top and bottom jewel bearings. The shaft rides
between the bottom pin bearing and the upper pin
bearing with the cylinder rotating in an air gdp
formed by the electromagnet and the magnetic
core.

The bridge is 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 stationary contact
housing. The stationary contact housing is held in
position by a spring type clamp. The spring ad-
juster 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.

With the normally open contacts closed, the
electrical connection is made through the
stationary contact housing clamp, to the moving
contact, through the spiral spring out to the spring
adjuster clamp.

EFFECTIVE MAY 1978




TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

A transformer and varistor assembly is used in
conjunction 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 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 shifting capacitor.

INDICATING CONTACTOR SWITCH UNIT
(1CSs)

The indicating contactor switch is a small dc
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 co

tacts, completing the trip circuit. Also during
operation two fingers on the armature deflect,a
hig
)

spring located on the front of the switch,
allows the operation indicator target to dr
target is reset from the outside of the cﬁ? a
push rod located at the bottom of t

The front spring, in additi t@g the
target, provides restraint for Nure and
thus controls the pickup valu t itch.

CHARACT

The relay is avajlaBlg.i ollolwing current
ranges:
Range Taps

0.5-2amps 0.5. 075 10 125 15 2
1-4 1.0 1.5 20 25 30 4.0
2-8 2 3 4 5 6 8
4 4 6 8 9 12 16

N 10 15 20 24 30 40

The tap value is the minimum current requireO e ;

to just close the overcurrent relay contacts. g88r
pick-up settings in between taps refer to thef§sec-
tion under adjustments.

CONTACTS 4

The moving contact assembl e over-
current unit has been factory a fofflow con-
tact bounce performance an not be dis-
turbed.

TRIP CIRCUIT

The main contactgg ly close 30 amperes
at 250 volts dc andaghe se€dl-in contacts of the in-
dicating contac h will safely carry this

current lo ev@ trip a circuit breaker.
TRIP C ONSTANT
I& ntactor Switch (ICS)

re rating: 0.1 ohms dc resistance

0. &mpere rating: 0.2 tap — 6.5 ohms

2 tap — 0.15 ohms
SETTINGS

OVERCURRENT UNIT (l)

The only setting required is the pickup current
setting which is made by means of the connector
screw located on the tap plate. By placing the con-
nector screw in the desired tap, the relay will just
close its contacts at the tap value current.

CAUTION: Since the tap block connector screw
carried 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.

INDICATING CONTACTOR SWITCH (ICS)

No setting is required for relays with a 1.0
ampere unit. For relays with a 0.2/2.0 ampere un-
it, connect the lead located in front of the tap
block to the desired setting by means of the con-
necting screw. When the relay energizes a 125- or

S



TYPE KC-2 HIGH SPEED OVERCURRENT RELAY

250-volt dc type WL relay switch, or equivalent,
use the 0.2 ampere tap; for 48-volt dc applications
set the unit in a tap 2 and use a Type WL relay
with a S#304C209GO01 coil, or equivalent.

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 semi-flush moun-
ting or by means of the rear mounting stud or
studs for projection mounting. Either a mounting
stud or the mounting screws may be utilized for
grounding the relay. The electrical connections
may be made directly to the terminals by means of
screws for steel panel mounting or to the terminal
studs furnished with the relay for thick panel
mounting. The terminal studs may be easily
removed or inserted by locking two nuts on the

stud and then turning the proper nut with a&

o

wrench.

ADJUSTMENTS & MAINTE

The proper adjustments to inN ect
operation of this relay have been tHe fac-
tory. Upon receipt of the relay, mer ad-

justment, other than thoseff coyered under

“SETTINGS”, should be?m\

ACCEPTANCE CHBKSU‘
The following chegimis mended to insure
that the relay is in pgoperjworking order.

OVERCUR EN@T ()
Contgft — The gap between the
station ing contact with the relay in

the de-en®igizedfposition should be approximately
.020”.

The pickup of the overcurrent unit can be

checked by interting the tap screw in the desired

le and applying rated tap value current. The

tact should close within +5% of tap value
current.

Close the main relay contact
ficient dc current through the trip @i
the contacts of the ICS. This val
should be not less than 1.0 ampere nor greater
than 1.2 amperes for the 1 amfere ICS. The

current should not be grg@ter than the particular
ICS tap setting bei u%thc 0.2-2.0 ampere
ICS. The operatior‘li\ target should drop
freely.

The contac ould be approximately
0.047” for th% ampere unit and 0.070” for

the 1.0 amper@wnif) between the bridging moving

contact a adjustable stationary contacts.
The bri moving contact should touch both

statio% acts simultaneously.
UTINE MAINTENANCE
relays should be inspected periodically and
they operation should be checked at least once
ry year or at such other time intervals as may

be dictated by experience to be suitable to the par-
ticular application.

All contacts should be periodically cleaned. A
contact burnisher S#182A836HO01 is recommend-
ed for this purpose. The use of abrasive material
for cleaning contacts is not recommended because
of the danger of embedding small particles in the
face of the soft silver and thus impairing the con-
tact.

CALIBRATION

Use the following procedure for calibrating the
relay when taken apart for repairs or the ad-
justments have been disturbed. This procedure
should not be used unless it is apparent that the
relay is not in proper working order. (See *‘Accep-
tance Check™).

OVERCURRENT UNIT (1)

1. The upper pin bearing should be screwed down
until there is approximately 1/64” clearance
between it and the top of shaft bearing. The up-
per pin bearing should then be securely locked
in position with the lock nut. The lower bearing
position is fixed and cannot be adjusted.
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2. The contact gap adjustment for the overcurrent
unit is made with the moving contact in the
reset position, i.e., against the right side of the
bridge.

Move in the left-hand stationary contact until
it just touches the moving contact. Then back
off the stationary contact of 2/3 of one turn for
a contact gap of approximately .020”.

The clamp holding the stationary contact need
not be loosened for the adjustment since the
clamp utilizes a spring-type action in holding
the stationary contact in position.

With the tap screw in the desired tap hole, pass
rated ac current through the relay terminals.

The sensitivity adjustment is made by varying
the tension of the spiral spring attached to the
moving element assembly. The spring is ad-
justed by placing a screwdriver or similar tool
into one of the notches located on the periphery
of the spring adjuster and rotating it. The spr-
ing adjuster is located on the underside of the
bridge and is held in place by a spring type

clamp that does not have to be loosened prior
to making the necessary adjustments. Q

Adjust the spring until the contacts clo
With this adjustment, the pick-up of the reli\
0,

for any other tap setting should be within

of tap value.
L 4 \< ,

If settings in between taps are desired, place thaO -,
e

tap screw in the next lower tap hole and adj

the spring until the contacts just close at@
desired pick-up current.

INDICATING CONTACTOR SWITCH (ICS)

Close the main relay contacts pass.suf-
ficient dc current through the trip €1 to close
the contacts of the ICS. Thiseglu current
should be not less than 1.0 or greater
than 1.2 amperes for the @e ICS. The
current should not be gre the particular
ICS tap setting being used forfphe 0.2-2.0 ampere

ICS. The operation i arget should drop
freely.

ould be approximaiely
ampere unit and 0.070” for

The contactf’g
0.047” for

the 1.0 amp etween the bridging moving
contacts djustable stationary contacts.
The ving contact should touch both
statio, acts simultaneously.

RENEWAL PARTS

epair work can be done most satisfactorily at

the factory. However, interchangeable parts can

e furnished to the customers who are equipped
for doing repair work. When ordering parts,
always give the complete nameplate data.:

&&S OF OVERCURRENT UNIT

50 & 60 Hz

Continuous One Second
Rating Amps Rating Amps

100

140

140

10 200

10 200

J
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Fig. 1. External Connection of - lay?for Supervising the Distance Phase Relay.
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£ Fig. 2. Internal Schematic of KC-2 with Tapped ICS.

© Fig. 3. Internal Schematic of KC-2 Relay with 1 Amp ICS Unit.
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INTERNAL SCHEMATIC
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TYPE KC-2 HIGH SPEED OVERCURRENT RELAY I.L. 41g8.2F

ENERGY REQUIREMENTS O
BURDEN DATA OF OPERATING CURRENT CIRCUIT
KC-2 50 HZ
VA AT VA AT
AMPERE RANGE | TAP TAP VALUE PF ANGLE samps. | &FANGLE

5 35 36 24 34
75 36 33 1 32
1 37 3 \ 31

5-2
1.25 39 31 . 30
1.5 41 29 45 28
2 43 27 2.8 26
1 35 8.8 34
1.5 38 1 48 30
2 41 2.8 28

1-4
2.5 44 27 2.0 27
3 47 25 1.4 25
4 53 23 92 23
2 45 6.2 45
3 41 32 41
4 . 36 2.0 36

2-8
5 3 33 1.2 33
6 1.4 31 1.0 31
& 1.7 27 0.6 27
1.26 43 2.1 42
1.5 40 0.9 40
1.6 37 5 37

4-16
9 1.7 34 4 34
\ 12 2.0 31 35 31
16 22 28 20 28
10 1.9 39 45 39
15 36 36 40 36
¢ 20 5.8 34 35 34
10 - 40

2 7.8 31 30 31
30 10.5 29 27 29
40 17.5 27 25 27

Fig. 5. Burden Data
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ENERGY REQUIREMENTS
BURDEN DATA OF OPERATING CURRENT CIRCUIT
60 HERTZ
VOLT-AMPERES |POWER FACTORVOLT AMPERES|POWER FACTOR
RANGE AMPS|TAPS| 1 Ap VALUE CURRENT| ANGLE ¢° |AT5AMPERES| ANGLE °
5 37 39 24
75 38 36 13
1 39 35 8.5 34
5-2
1.25 41 34 6.0 32
15 43 32 46 31
2 45 30 28
1 41 36 36
1.5 44 32 32
2 47 30 3.0 29
1-4
25 50 28 2.1 27
3 53 26 L5 26
4 59 0.93 24
2 .1 6.5 48
3 1.2 43 33 42
4 1.3 38 2.1 37
2-8
5 35 1.4 35
6 33 L1 33
8 29 0.7 29
2 51 24 51
6 45 1.2 45
8 40 0.7 40
a-16
9 38 0.6 38
12 34 0.37 34
! 30 0.24 31
10 1.7 28 43 28
15 2.4 21 27 21
20 @ 3.1 16 20 17
10 - 40
24 3.6 15 15 15
30 4.2 12 11 13
40 4.9 T 08 12

Fig. 6. Burden Data
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LL. 41-@
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S

O Fig. 7. Maximum Pickup and Dropout Time Curves for the
Phase and Ground Overcurrent Unit.
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© Fig. 8. Outline and Drilling (FT-31 Case,.
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