Westinghouse 1.L. 41.77
INSTALLATION e OPERATION ¢ MAINTEN

INSTRUCTIO

TYPE KC-3 CURRENT DETECTOR RERAY

CAUTION Before putting relays into service, remove generating-station

e h- ge bus uses a breaker-

all blocking which may have- been inserted for the and-a-half arrangementSkines interconnect the station
purpose of securing the parts during shipment, make to systems Sy, So,
sure that all moving parts operate [reely, inspect the
contactsto see that theyare clean and close properly, If there no malfunctioning, fault L will be
and operate the relay to check the settings and elec- cleared b ays tripping breakers 5, 6, and 9.
trical connections. Howgver that the breaker-6 mechanism sticks
flow through breaker 6 is not inter-
APPLICATION back-up protection must function. If re-

The type KC-3 is a non-directipnal current or ip ote breakers 7 and 8. In addition, the local
fault detector which operates for all phase and ground or feed through breaker 6 must be interrupted
faults to supervise the tripping of other relays. It is % ripping breaker 4. :However, if breaker-failure
well suited to breaker-failure relaying for indicatin tection is installed, the fault is cleared by trip-
the presence or lack of current flow in the circu ing breaker 3. (Note that this provided selective

breaker. The relay can be applied where t M@se tripping, since as much of the system as possible
units are to be operated indefinitely in the up was left intact. If breakers 4, 7, and 8 must trip, the
position well below full load. Alternati , Wbere local generator is lost and unnecessary separation
the relay is to be used as a fault detector¥gicRup of the generating station from power systems 8; and

above full load) the 98% or better dropo i the S, results. "Also, the tapped load is interrupted un-
phase units is advantageous. necessarily instead of being left tied to system So.

These instructions apply fér tw@relay varieties, Remote backup, in addition tonot being selective,
as shown in the internal schemajd gs. 3 and 4. may not be sensitive enough because of the relatively
The two differ only in the, terdginal connections. small proportion of the total fault current following
The relays connected per m suffice in most in any one line. For example, in Fig. 2 there may be
cases. Use the relay per Bi. re the ICS-2 con- very little current flow in breakers 7 and 8 for fault
tact is needed for an extdinal Sgal-in. Note, however, L because of the large current contribution by the
that the circuits associ ifh terminals 10, 11 and local machines at the generating station. Thus, it
14 of Fig. 4 should sed where more than one may be difficult or impossible at breakers 7 and 8 to
KC-3 relay co t common breaker-failure detect adjacent line faults without depending upon
timing circuif/Othe™jise all of the KC-3 targets con- sequential tripping. If the generator feed is interrupted
nected to i mi circuit may operate on a for fault L, such as by tripping breaker 4, the current
breaker-fail perg@¥ion. through breakers 7 and 8 may increase sufficiently

for the relays to operate and trip breakers 7 and 8.

Breaker-failure relaying offers advantages over However, the system is by now cut to pieces, and
remote back-w protection. It is faster and more sen- because of the long time delay in clearing the fault,
sitiv@than remote back-up methods. In addition, it is the remainder of the system may be unstable.

whereas remote back-up protection is
non-selective. Fig. 2 shows some fault Although breaker-failure protection offers many
ns where breaker-failure relaying could im- advantages, remote backup cannot be completely
ve the quality of back-up protection. Note that the eliminated. For example, assume that breaker 3 fails
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TYPE KC-3 RELAY

1.L. 4

GENERATING STATION

xX=

LINE PROTECTION
ZONE

Fig. 2. Sample System to Show Advan;

for bus-fault B in Fig. 2. Breaker-failure protection
will promptly trip breaker 2, but the fault is still fed
by breaker 8. Likewise, if breaker 2 fails with a li

fault at M, a remote breaker must trip to clear the
fault. Breaker-failure protection trips brea ut
breaker 8 still feeds the fault. Althou er-
failure protection does not complete the ese
examples, it does expeditiously trip theloc er,

the

e
making it easier for the remote relays e
fault.

CONSTRU G| c()

Phase Overcurrent Unit (1, & \
The phase overcurre is an induction-
cylinder unit. The time-ghase tionship of the two

air gap fluxes necessary th@ development of torque
is achieved by me capacitor connected in
windings.

series with one@
Mechagfical overcurrent unit is composed

, t
pagfents: a die-cast aluminum frame,
moving element assembly, and a

an electroma,
molded bridge.

The frzﬂ)e serves as the mounting -structure for
the netic core. The magnetic core which houses
t r pin bearing is secured to the frame by a

g nut. The bearing can be replaced, if neces-
ary, without having to remove the magnetic core from
frame.

o ré@ker- Failure Protection.

e electromagnet has two pairs of coils. The

coils of each pair are mounted diametrically opposite

e another. In addition, there are two locating pins.

he locating pins are used to accurately position

the lower pin bearing, which is threaded into the

bridge. The electromagnet is secured to the frame
by four mounting screws.

Themoving element assembly consists of a spirdl
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 corntact housing. The sta-
tionary contact housing is held in position 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.

With the contact closed, the electrical connec-
tion is made through the stationary contact housing
clamp, to the moving contact, through the spiral
spring out to the spring adjuster clamp.



TYPE KC-3 RELAY
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Fig. 3. Internal Schematic of the Type KC-3 Relay in
FT42 Case. (For S#290B243 A — Series).

When the current in the overcurrent unit exceeds
the pick-up value the contacts close to energize the

auxiliary relay (X).

conjunction with the overcurrent unit. The transfo
is of the saturating type -which limits the en
the overcurrent unit and reduces the burdenf{on
operating CT.

The primary of the transform i ped and
brought out toatap connector block & chang-
ing the pick-up current of the re use of a
tapped transformer provides appro%imatdly the same
energy level at a given multi ck-up current

for any tap setting, regulti nWPone time curve
throughout the range of

A transformer and varistor assembly is used\
662}

Across the se nnected a non-linear
resistor known as a va he effect of the varis-
tor is to reduce the voltagepeaks applied to the over-
current unit and phase shifting capacitor.

Ground Ov t Unit (|°)

Th overcurrent unit is a small a-c oper-
ated r ‘type device. A magnetic armature, to

which ring mounted contacts are attached, is

Fig. 4. ematic of the Type KC-3 Relay in FT42
ase th ICS-2 Contact to Separate Terminal.
t to the magnetic core upon energization of

e switch. When the switch closes, the moving con-
acts bridge two stationary contacts completing the
xiliary relay (X) circuit.

A core screw accessible from the top of the
switch provides the adjustable pickup range. A cali-
brated scale is located to the rear of the core screw.

Auxiliary Unit (X)

The auxiliary relay is a multicontact telephone
type of relay having a single coil. Four normally open
contacts and one normally closed contact (all of
which are electrically isolated) are brought out to
the relay terminals. Two normally open contacts
operate indicating contactor switches for identifica-
tion of circuit operation.

Indicating Contactor Switch Unit (ICS-1 and 1CS-2)

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 fin-
gers on the armature deflect a spring located on the

e,
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TYPE KC-3 RELAY

front of the switch, which allows the operation indi-
cator target to drop. The target is reset from the out-
side of the case by a push rod located at the bottom
of the cover.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus con-
trols the pickup value of the switch.

OPERATION

General

When any one of the overcurrent units (I, Iqor
Io) operates, it energizes the X unit. When used for
breaker-failure relaying, one or more of the X-unit
contacts supervise the breaker-failure timing circuits
to prevent other breakers from being unnecessarily
tripped. When the proper breaker successfully inter-
rupts the fault current the KC-3 relay quickly disables
the breaker-failure timing circuit. In addition, where
the line relays trip two breakers such as on a ring
bus, the KC-3 selects which of the two breakers has
failed. When the phase overcurrent units I; and Ig
are set above load-current level, the KC-3 also func-
tions as a fault detector to prevent undesired tripping

by test personnel. The following paragraphs describe 1

KC-3 operation in more detail for different syste
bus connections.

Single Bus/Single Breaker Arrangement

Unless something fails, current flow i
breaker should cease shortly after the trip dircui
energized. The time interval betwedh  tlege tWo

t1 If

occurrences will be the breaker-interru \ .

this interruption does not occur, bre -fail¥re re-
laying will initiate the tripping M reakers.
Fig. 5 shows how this is ac 1i . Unless
something fails either the prinar§ or back-up relays

initiate tripping of the faulted i er. Note that
the primary and back-up rel c@hnect to separate

sets of current transfqr c supplies. This
or th her circuits will not

way a failure in o
disable all of the

When the primary prot€ction operates it energizes
62X; the back-up protection energizes 62Y. Contacts
of these two auxilfaries start the breaker-failure
timer 62, thrQugh the KC-3 contact 50X. If the line

breaker f clear the fault, contact 50X remains

closed contact of timer 62 closes, energiz-

ing th us Yock-out relay 86B through 62X or 62Y

and ontacts. Relay 86B then trips all the
on the bus.

The TRB-1 rectifier in the primary — protectj
circuits of Fig. 5 blocks the flow of red-light er-
vision current through the 62X coil. If the KC-3 p e
overcurrent units are set above load current, a 50
contact may be inserted in series with the 62X coil
to block the red-light currents. Then, the TRﬁl is
not needed.

An MG-6 relay performs the n in Fig.
5. Actually an SG will suffice e a directional-
S

comparison blocking system @pr the primary

protection. With this systemat 6 contacts seal
around the RRG and RRP con S. (Refer to drawing
540D542 for the details o js @rrangement.)

N

Breaker-and-a-Half A&;geam
Typical trip# audacontrol circuits for breaker-

failure bac on for the breaker-and-a-half
bus arrange

uming a failure of breaker 2 for a fault on
the breaker-failure timer 62 associated with
reaker 1 is energized by 62X or 62Y from line B.
Since the KC-3 current detector 50-2 which is sup-
lied by breaker-2 current does not drop out, 62 of
breaker 1 operates to trip breaker 1. When 62-ICS is
operated by breaker-1 trip current, 86LN is energized.
One 86LN contact stops the transmission of a block-
ing signal on line A, allowing the remote pilot relays
to trip the remote line-A breaker, if they detect the
fault. Thus, the fault on line B is now cleared. An-
other 86LN contact blocks high-speed reclosing of
breaker 1. Other 86L N contacts energize the breaker-
1 and breaker-2 trip-coil circuits to provide for a trip-
free operation should either breaker be prematurely
closed in.

An essential function, the selection of the faulty
breaker, is performed by the KC-3. Relays 62X and
62Y indicate that the fault has not been cleared, but
they are unable to define for a line-A fault whether
breaker 1 or breaker 2 is still feeding current to the
fault. The 50-1 or 50-2 KC-3 performs this job.

Now, if breaker 1 fails for a fault on line A, bus
L is cleared. This is accomplished by the bus L
breaker-failure timer which is energized by the line-A
relay 62X or 62Y contact. When 62 operates, 86B is
energized to dump bus L. For this sequence, the cur-
rent detector 50-1 selects the faulty breaker.

o

AR,
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TYPE KC-3 RELAY

Note that the bus L timer circuit in Fig. 6 is the
same as that used with the single bus/single breaker
arrangement in Fig. 5. IAn identical timer circuit (not
shown) is associated with bus R in Fig. 6. There are
also timers for each bay (e.g., associated with
breakers 1 and 3). These trip the appropriate outside
breaker for a middle breaker failure. These timer cir-
cuits are associated with the breaker to be tripped.
This same approach is used for ring buses, as will
now be explained.

Ring Bus Arrangement

The circuits for the ring bus are shown in Fig. 7
with trip and control circuits outlined for breaker 2,
together with line-B primary and back-up protection
circuits. ‘As with the breaker-and-a-half scheme, the
primary protection uses tripping rectifiers, and the
backup uses an auxiliary relay to trip two breakers.
As before, the 62X and 62Y relays are operated by
the primary and back-up relays, respectively.

Assume a failure of breaker 1 for a fault on line
D. Line-D relay 62X or 62Y is operated and energizes
breaker-2 timer. Since KC-3 50-1 remains energized
by the breaker-1 current, 62 operates to trip breaker
2. The ICS unit of relay 62 also operates to energize
relay 86LN during breaker-2 .tripping. Relay 86L
blocks breaker-2 reclosing and sets up the breaker-
trip circuit to provide a trip-free operation if t
breaker is closed in prematurely.

Now assume that breaker 3 fails for affault
line C. Again, breaker 2 should be trippﬁ k gy- 2
timer is energized through 50-3 and line %r 62Y
contact. Relay 62X or 62Y indicatgs ine-C¥fault,

and 50-3X selects breaker 3 as
times out to trip breaker 2 and als

ty. WRelay 62
en ze 86LN.

Relay 86LN cannot ime which -carrier
blocking signal should b :@ since a breaker-
2 trip occurs when eigfifer b er 1 or 3 fails. There-
fore, relay 5 is us njun€tion with relay 86LN
to stop carrier on line B when breaker 2
trips. Relay 5 is energ by the primary relays. If
breaker 1 fails for a fault on line D, relay 5 of line D
is energized, settingyup the line-A carrier stop cir-
cuit so that@qwhen relay 86LN is operated in the
breaker-2 thi cuit, carrier blocking will be removed
rmit remote carrier relay tripping.
A continues to feed the fault through
brea ntil a back-up relay operates or until the
fa, nsS¥lear.

CHARACTERISTICS O
The Phase Overcurrent Units are availabkg

the following current ranges:

Range

Taps ¢
0.5-2Amps. 0.5 0.75 1 @1.5 2
1-4 1.0 1.5 2. 2. 3.0 4.0
2-8 2 3 6 8
The tap value is the mi
to just close the overc nt
pickup settings in be taps refer to the section
under adjustments. e pICkup and dropout time
curves for the ph vempurrent units and telephone
relay is sh %8. The Ground Overcurrent
e 0.5 - 2 or 1to 4 ampere
tting is continuously adjustable

he pickup and dropout time of the
ent unit and telephone relay is shown

um current required
elay contacts. For

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

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

Trip Circuit Constants

Indicating Contactor Switch —
0.2 amp. tap 6.5 ohms d-c resistance
2.0 amp. tap 0.15 ohms d-c resistance

Auxiliary Relay (X)

With rated voltage applied, the contact closing
time upon energization and the contact opening time
upon de-energization is approximately 5 milliseconds.

The rectifiers S#508C320H 14 320P silicon recti-
fiers have a peak inverse voltage rating of 700 volts
d-c.
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TYPE KC-3 RELAY

ENERGY REQUIREMENTS

PHASE OVERCURRENT UNIT (I; & I3) — 60 CYCLES

Ampere VA at VA at
Range Tap Tap Value P.F. Angle 5 Amps. P.F. Angle

.5 .37 39 24 46
) .38 36 13
1 .39 35 8.5 34

.5-2 1.25 .41 34 6.0
1.5 .43 32 4.6
2 .45 30 2.9
1 .41 36 9.0

1.5 .44 32 5.0 32
2 .47 30 3.0 29
1-4 2.5 .50 28 2. 217
3 53 26 1 26
4 59 24 24
2 1.1 49 48
3 1.2 43 . 42
2-8 4 1.3 38 Ay 37
5 1.4 35 1.4 35
6 1.5 33 1.1 33
8 1.8 0.7 29

GROUND OVERCURR IT (1) — 60 CYCLES
Ampere VA at VA at VA at
Range Min. Pic ax. Pickup 5 Amps.

0.5-2 4.5 32 215
O -

1-4 L 2 53

R&&Ehase Overcurrent Unit (I{ & I3)

Current Ratings

ontinuous Rating One Second Rating
R (Amperes) (Amperes)
\% 5 100
8 140
2-8 8 140

Rating of Ground Overcurrent Unit

L 4
One Second Rating
Ampere Range (Amperes)
0.5-2 18

1-4 36



TYPE KC-3 REL AY

SETTINGS

Phase Overcurrent Unit (|~| & 13)

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

CAUTION Since the tap block connector screwcarries
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.

Ground Overcurrent Unit (Io)

The core screw must be adjusted to the value of
pickup current desired.

Auxiliary Relay (X)

With the 125/250 volt relays the tapped
in series with the auxiliary relay (X) is shi@p f

the factory for operation on 125 volts d F 250
volt operation move the lead connection froNp
position to the full resistance connecti

sistor in the 48 volt relay is not tapped.

Indicating Cantactor Switch (IC

Connect thelead located ingro he tap block
to the desired setting by of The connecting
screw. When the relay en% 125-or 250-volt
d-c type WL relay switc e alent, use the 0.2

ampere tap; for 48-volt applications set in 2 tap
and use WL coil S#30 .

ATION

f

showd be mounted on switchboard
valent in a location free from
dirt, moisture, eX€essive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on thepflange for semi-flush mounting or by
of the rear mounting stud or studs for projec-
ting. Either a mounting stud or the mounting
may be utilized for grounding the relay. The
ectffcal connections may be made directly to the
inals by means of screws for steel panel mount-

ing or the terminal studs furnished with the relay for

thick panel mounting. The terminal stud be
easily removed or inserted by lockin o) S on
thestud and then turning the proper nut With rench.

For detailed information, refer to I.L.. 41-076.

@
ADJUSTMENTS AND%MNTENANCE
togig#Sure correct opera-

The proper adjustme
tion of this relay have e at the factory. Upon

receipt of the relay, fho, mer adjustments, other
than those covere n ‘SETTINGS,’’ should be
required.

Acceptance ec
The 0 check is recommended to insure

that the gel in proper working order:

ase Overcurrent Unit (I & I3)

ontact Gap — The gap between the station-
Ty d moving contacts with the relay in the de-
[5 ized position should be approximately .020.”°

2. Minimum Trip Current — The pick-up 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.

Ground Overcurrent Unit (IO)

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 contact gap should be approximately 5/64"’
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving contact
should touch both stationary contacts simultaneously.

Indicating Contactor Switch (ICS-1 and ICS-2)

Close the auxiliary telephone 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 tap set-
ting 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 contact
should touch both stationary contacts simultaneously.

n
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Fig. 8. Maximum Pick-Up and Drop-Out Time. Curves for
the Phase Overcurrent Unit Plus Auxiliary Unit.

Auxiliary Relay (X)

Block one of the phase overcurrent cylindergdr
contacts closed and apply rated d-c voltage t& @
proper relay terminals. Observe that all of 0
mally open contacts close and all the napmallg cloSed

contacts open. \
Routine Maintenance \$
All relays should be inspec periddically and
the operation should be checked lea8t once every
a

year or at such other time inte ay be dictated

by experience to be sui bl@ particular appli-
cation.

All contacts be feriodically cleaned. A
contact burnisher S#l1 HO1 is recommended for
this purpose. The use of dbrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding snﬂll particles in the face of the
soft silver an@§thus impairing the contact.

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

(¢ [ ] [ ] 0 12 14 16
\ TIPLES OF PICKUP SETTING
s 184A992

(1o,

SO

40

30

T

| Picfup

TIME IN MILLISECONDS

20 2 7

18 20

g. ximum Pick-Up and Drop-Out Time. Curves for
he Ground Overcurrent Unit Plus Auxiliary Unit.

he adjustments have been distrubed. This procedure
should not be used unless it is apparent that the re-
lay is not in proper working order. (See ‘‘Acceptance
Check’’).

Phase Overcurrent Unit (I & I3)

The moving contact assembly has been factory
adjusted for low contact bounce performance and
should not be changed.

The set screw in the stationary contact has been
shop adjusted for optimum follow and this adjustment
should not be disturbed.

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 upper
pinbearing should thenbe securely locked in position
with the lock nut. The lower bearing position is fixed
and cannot be adjusted.

2. The contact gap adjustment for the overcur-
rent unit is made with the moving contact in the reset

position, e.e., against the right side of the bridge.

Advance the stationary contact until the contacts
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just close. Then back off the stationary contact 2/3
of one turn for a gap of approximately .020.’" The
clamp holding the stationary contact housing need
not be loosened for the adjustment since the clamp
utilizes a spring-type action in holding the stationary
contact in position.

3. The sensitivity adjustment is made by vary-
ing the tension of the spiral spring attached to the
moving element assembly. The spring is adjusted by
placing a screwdriver or similar tool into one of the
notches located on the periphery of the spring adjuster
and rotating it. The spring 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.

Insert the tap screw in the minimum value tap
setting and adjust the spring such that the contacts
will close when energized with the required current.
The pick up of the overcurrent unit with the tap screw
in any other tap should be within +5% of tap value.

If adjustment of pick-up current in between tap
settings is desired, insert the tap screw in the ne

lowest tap setting and adjust the spring as desgiibe®.
It should be noted that this adjustment res a
slightly different time characteristic curve al en.

Ground Overcurrent Unit \

The core screw which is adjustabl@f e top
of the trip unit determines the picku he trip
unit has a nominal ratio of adjust t o1 to 4 and
an accuracy within the limits of

The contact gap shou roximately 5/64"°
between the bridging movi t and the adjust-
able stationary contacts.@'he bgidging moving contact

should touch both station cofftacts simultaneously.

itch (ICS-1 and ICS-2)

contacts and pass sufficient

d-c current through the trip circuit to clo
tacts of the ICS. This value of current Should be not
greater than the particularICS tap setti eige used.
The operation indicator target should drop freely.

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

be approximately .047"’
between tine bridegin, contact and the adjust-
able stationary cont e bridging moving contact
should touch bot ati@ary contacts simultaneously.

‘The contact gap [0

AMiliary Relay (X)

Blo linder unit contact closed. Apply
d see that all the normally open con-
means of a neon lamp. Also see that
y closed contacts make a good contact
oil de-energized by noting some deflection
contacts. With the relay de-energized check
t that a good contact is made across the resis-
or in series with the coil by measuring approximately
ro resistance at the resistor terminals.

The contact gap should be approximately .020"’.
The armature rest may be adjusted slightly to achieve
this, but care should be exercised so as not to affect
the normally closed contacts.

The armature residual screw may be adjusted to
vary contact follow of the normally open contacts but
the residual gap should not be less than .002".

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 givethe com-
plete nameplate data.

13
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Westinghouse 1.L. 41-774
INSTALLATION e OPERATION o MAIYNTEN

INSTRUCTILIO

TYPE KC-3 CURRENT DETECTOR RELAY

CAUTION :Before putting relays into service, remove generating-station hig ge bus uses a breaker-
all blocking which may have’been inserted for the and-a-half arrangeme s interconnect the station
purpose of securing the parts during shipment, make to systems S, Sfyand

sure that all moving parts operate [reely, inspect the
contacts to see that theyare clean and close properly, alfunctioning, fault L will be
and operate the relay to check the settings and elec- i lays tripping breakers 5, 6, and 9.
trical connections. hat the breaker-6 mechanism sticks

APPLICATION

The type KC-3 is a non-directipnal current or
fault detector which operates for all phase and ground e
by

faults to supervise the tripping of other relays. It is

back-up protection must function. If re-
is relied upon, time-delay relays must
e breakers 7 and 8. In addition, the local
r feed through breaker 6 must be interrupted
pping breaker 4. However, if breaker-failure

well suited to breaker-failure relaying for indicatin otection is installed, the fault is cleared by trip-
the presence or lack of current flow in the circ ing breaker 3. (Note that this provided selective
breaker. The relay can be applied where t ase tripping, since as much of the system as possible
units are to be operated indefinitely in the up was left intact. If breakers 4, 7, and 8 must trip, the
position well below full load. Alternatigel¥ ere local generator is lost and unnecessary separation

the relay is to be used as a fault detec p p of the generating station from power systems $; and
above full load) the 98% or better dropo io the Sq results. Also, the tapped load is interrupted un-
phase units is advantageous. necessarily instead of being left tied to system So.
These instructions apply fgr t reldy varieties, Remote backup, in addition to not being selective,

as shown in the internal schemati #€s. 3 and 4. may not be sensitive enough because of the relatively
The two differ only in the te m connections. small proportion of the total fault current following
The relays connected per Wi ill suffice in most in any one line. For example, in Fig. 2 there may be
cases. Use the relay per Fi re the ICS-2 con- very little current flow in breakers 7 and 8 for fault
tact is needed for an extdfnal geal-in. Note, however, L because of the large current contribution by the
that the circuits associat igh terminals 10, 11 and local machines at the generating station. Thus, it
14 of Fig. 4 should used where more than one may be difficult or impossible at breakers 7 and 8 to
KC-3 relay c ec o) common breaker-failure detect adjacent line faults without depending upon
timing circui t 1 11 of the KC-3 targets con- sequential tripping. If the generator feed is interrupted
nected to iming® circuit may operate on a for fault L, such as by tripping breaker 4, the current
breaker-far on. through breakers 7 and 8 may increase sufficiently
for the relays to operate and trip breakers 7 and 8.

Breaker-failure relaying offers advantages over However, the system is by now cut to pieces, and
remote back-up protection. It is faster and more sen- because of the long time delay in clearing the fault,

sitive than r&note back-up methods. In addition, it is the remainder of the system may be unstable.
ve, whereas remote back-up protection is

fr non-selective. Fig. 2 shows some fault Although breaker-failure protection offers many
jons where breaker-failure relaying could im- advantages, remote backup cannot be completely

ove the quality of back-up protection. Note that the eliminated. For example, assume that breaker 3 fails
UPERSEDES I.L. 41-776B EFFECTIVE DECEMBER 1966

*Denotes change from superseded issue
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Fig. 1. Type KC-3 Relay Without Case.
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GENERATING STATION

oS
Co

ot

— _

LINE PROTECTION /

ZONE

Fig. 2. Sample System to Show Advantages of8r

for bus-fault B in Fig. 2. Breaker-failure protection
will promptly trip breaker 2, but the fault is still fed
by breaker 8. Likewise, if breaker 2 fails with a line
fault at M, a remote breaker must trip to clear t

failure protection does not complete the jgb
examples, it does expeditiously trip the loc ed
making it easier for the remote relays t t the

fault.
CONSTRUCT] o()
Phase Overcurrent Unit (|-| & | \
The phase overcurren nitYYs an induction-
cylinder unit. The time-p T onship of the two

air gap fluxes necessary thefdevelopment of torque
is achieved by mea pacitor connected in
series with one pair windings.

overcurrent unit is composed
s: a die-cast aluminum frame,
oving element assembly, and a

molded bridge.

The frame serves as the mounting -structure for
netic core. The magnetic core which houses
r pin bearing is secured to the frame by a
g nut. The bearing can be replaced, if neces-
SSithout having to remove the magnetic core from
frame.

the
th

ar

PROTECT ION
ZONE

#{Q =G

r- Failure Protection.

electromagnet has two pairs of coils. The

coi f each pair.are mounted diametrically opposite

another. In addition, there are two locating pins.

he locating pins are used to accurately position

the lower pin bearing, which is threaded into the

bridge. The electromagnet is secured to the frame
by four mounting screws.

Themoving element assembly consists of a spirdl
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 c¢ylinder
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 sta-
tionary contacthousingis held in position 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.

With the contact closed, the electrical connec-
tion is made through the stationary contact housing
clamp, to the moving contact, through the spiral
spring ouf to the spring adjuster clamp.
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INTERNAL SCHEMATIC.

Q
43V.0.C.-600 0 O E THO Ik SERIES
1261.0.¢.-9000 0 FOR 250 ¥.D.C.
um.n.c-w\
02w
- 1500
MIILIARY T
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1800 "]
INSTANTAREMOS
IRSTANTANEQYS — | —OVERCURRENT UNIT
QVERCURRENT UNMT {LOWER CYUINOER YHT)
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CURBENT TEST JacK
~ TENUBAL

188A153

* Fig. 3. Internal Schematic of the Type KC-3 Relay in
FT42 Case. (For S#290B243A — Series).

When the current in the overcurrent unit exceeds
the pick-up value the contacts close to energize the
auxiliary relay (X).

A transformer and varistor assembly is used\

conjunction with the overcurrent unit. The transfg
is of the saturating type which limits the energ
the overcurrent unit and reduces the burde
operating CT. L 4

The primary of the transformer @ and
brought out toatap connector blocl:%‘ chang-
ing the pick-up current of the r A use of a
tapped transformer provides appl@ly the same
energy level at a given multj ck-up current

for any tap setting, result 1§ one time curve
throughout the range of,th

isgconnected a non-linear
he effect of the varis-
peaks applied to the over-
current unit and phase shifting capacitor.

Across the se

L 4
Ground Ov nt Unit (|°)
Th d overcurrent unit is a small a-c oper-
ated cl ype device. A magnetic armature, to
whic pring mounted contacts are attached, is

attracted to the magnetic core upon energization —,
the switch. When the switch closes, the moving co
tacts bridge two stationary contacts completi h
auxiliary relay (X) circuit.

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

brated scale is located to the rear o COre SCrew.

Auxiliary Unit (X)

The auxiliary relay is a #flu
type of relay having a single c®i
contacts and one normally
which are electrically
the relay terminals,
operate indicating c@fitact
tion of circuit op jo

ntact telephone
ur normally open
contact (all of
are brought out to
mally open contacts
switches for identifica-

pring mounted contacts are attached,
is attffac the magnetic core upon energization
of th witch. When the switch closes, the moving

s Wridge two stationary contacts, completing

circuit. Also during this operation two fin- -~

ge n the armature deflect a spring located on the
front of the switch, which allows the operation indi-
cator target to drop. The target is reset from the out-
side of the case by a push rod located at the bottom
of the cover.

The front spring, in addition to holding the tar-
get, provides restraint for the armature and thus con-
trols the pickup value of the switch.

OPERATION

General

When any one of the overcurrent units (Il, 13 or
I operates, it energizes the X unit. When used for
breaker-failure relaying, one or more of the X-unit
contacts supervise the breaker-failure timing circuits
to prevent other breakers from being unnecessarily
tripped. When the proper breaker successfully inter-
rupts the fault current the KC-3 relay quickly disables
the breaker-failure timing circuit. In addition, where
the line relays trip two breakers such as on a ring
bus, the KC-3 selects which of the two breakers has
failed. When the phase overcurrent units Il and Ig
are set above load-current level, the KC-3 also func-
tions as a fault detector to prevent undesired tripping
by test personnel. The following paragraphs describe o
KC-3 operation in more detail for different system
bus connections.
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* Fig. nal Schematic of the KC.3 Relay for Breaker-Failure Protection of a Single Bus/Single Breaker Arrangement.
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Single Bus/Single Breaker Arrangement

Unless something fails, current flow in the
breaker should cease shortly after the trip circuit is
energized. The time interval between these two
occurrences will be the breaker-interrupting time. If
this interruption does not occur, breaker-failure re-
laying will initiate the tripping of other breakers.
Fig. 5 shows how this is accomplished. Unless
something fails either the prinary or back-up relays
initiate tripping of the faulted line breaker. Note that
the primary and back-up relays connect to separate
sets of current transformers and d-c supplies. This
way a failure in one or the other circuits will not
disable all of the protection.

When the primary protection operates it energizes
62X; the back-up protection energizes 62Y. Clontacts
of these two auxiliaries start the breaker-failure
timer 62, through the KC-3 contact 50X. If the line
breaker fails to clear the faylt, contact 50X remains
closed. The SG contact of timer 62 closes, energiz-
ing the bus lock-out relay 86B through 62X or 62Y
and 50X contacts. Relay 86B then trips all the
breakers on the bus.

The TRB-1 rectifier in the primary — protection
circuits of Fig. 5 blocks the flow of red-light super-
vision current through the 62X coil. If the KC-3 phase
overcurrent units are set above load current, a 50
contact may be inserted in series with the 62X il
to block the red-light currents. Then, the TRB—\

not needed.

An MG-6 relay performs the 62X functiog @
5. Actually an SG will suffice unless‘q di@al_
comparison blocking system provides iflary
protection. With this system two MG-&AXS seal

around the RRG and RRP contacts! e o drawing
540D542 for the details of this arr

Breaker-and-a-Half Arrangement

Typical trip and cont ifeuits for breaker-
failure back-up protecti 0 breaker-and-a-half
bus arrangement ar hogn Fig. 6. The trip cir-
cuits are shown f and breaker 2 and the
line-A protection. ircuits would exist for
breaker 3 and line B. Protection against a breaker-1

or breaker-2 failure for line-A faults is included.

L 4

Assumi a failure of breaker 2 for a fault on
line B, t ker-failure timer 62 associated with
breake energized by 62X or 62Y from line B.
Since -3 current detector 50-2 which is sup-
plie eaker-2 current does not drop out, §2 of

breaker 1 operates to trip breaker 1. ‘When 62-ICS i
operated by breaker-1 trip current, 86LN is energize
One 86LN contact stops the transmission of a bfock-
ing signal on line A, allowing the remote pilot r&lays
to trip the remote line-A breaker, if they detect
fault. Thus, the fault on line B is now cleared. An-
other 86LN contact blocks high-speed reclosi@pg of
breaker 1. Other 86LN contacts energjige the breaker-
1 and breaker-2 trip-coil circuits o p%or a trip-
b

free operation should either brea ematurely

closed in.
d é ion of the faulty

. Relays 62X and
lot been cleared, but

2 line-A fault whether
1 feeding current to the
3 performs this job.

An essential function, the
breaker, is performed by the
62Y indicate that the fau
they are unable to d
breaker 1 or breaker4@is s
fault. The 50-1 or

ails for a fault on line A, bus

L is cleared is accomplished by the bus L
breake er which is energized by the line-A
relay contact. When 62 operates, 86B is
energ mp bus L. For this sequence, the cur-
rent 0-1 selects the faulty breaker.

hat the bus L timer circuit in Fig. 6 is the

that used with the single bus/single breaker
arr ement in Fig. 5. An identical timer circuit (not
shown) is associated with bus R in Fig. 6. There are
also timers for each bay (e.g., associated with
reakers 1 and 3). These trip the appropriate outside
breaker for a middle breaker failure. These timer cir-
cuits are associated with the breaker to be tripped.
This same approach is used for ring buses, as will
now be explained.

Ring Bus Arrangement

The circuits for the ring bus are shown in Fig. 7
with trip and control circuits outlined for breaker 2,
together with line-B primary and back-up protection
circuits. As with the breaker-and-a-half scheme, the
primary protection uses tripping rectifiers, and the
backup uses an auxiliary relay to trip two breakers.
As before, the 62X and 62Y relays are operated by
the primary and back-up relays, respectively.

Assume a failure of breaker 1 for a fault on line
D. Line-D relay 62X or 62Y is operated and energizes
breaker-2 timer. Since KC-3 50-1 remains energized
by the breaker-1 current, 62 operates to trip breaker
2. The ICS unit of relay 62 also operates to energize
relay 86LN during breaker-2 tripping. Relay 86LN
blocks breaker-2 reclosing and sets up the breaker-2
trip circuit to provide a trip-free operation if this
breaker is closed in prematurely.
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* Fig. jmplified External Schematic of the Type KC-3 for Breaker-Failure Protection of a Breaker-and-a-Half Bus.
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Now assume that breaker 3 fails for a fault on
line C. Again, breaker 2 should be tripped. Breaker-2
timer is energized through 50-3 and line-C 62X or 62Y
contact. Relay 62X or 62Y indicates a line-C fault,
and 50-3X selects breaker 3 as faulty. Relay 62
times out to trip breaker 2 and also to energize 86LN.

Relay 86LN cannot determine which carrier
blocking signal should be interrupted, since a breaker-
2 trip occurs when either breaker 1 or 3 fails. There-
fore, relay 5 is used in conjunction with relay 86LN
to stop carrier on line A or line B when breaker 2
trips. Relay 5 is energized by the primary relays. If
breaker 1 fails for a fault on line D, relay 5 of line D
is energized, setting up the line-A carrier stop cir-
cuit so that when relay 86LN is operated in the
breaker-2 trip circuit, carrier blocking will be removed
from line A to permit remote carrier relay tripping.
Otherwise, line A continues to feed the fault through
breaker 2 until a back-up relay operates or until the
fault burns clear.

CHARACTERISTICS

The Phase Overcurrent Units are available in
the following current ranges:

Range Taps
0.5 - 2 Amps. 0.5 0.75 1.0 1.25 1.5

1-4 1.0 1.5 2.0 25 3.0 0
2-8 2 3 4 5 6 8

to iust close the overcurrent relay conta
pickup settings in between taps refer # thé
under adjustments. The pickup and
curves for the phase overcurrent units
relay is shown in Fig. 8. The G d

t time of the
e relay is shown

Unit is available in the 0.5 - 2 4 ampere-
range. The pickup setting is con@ly adjustable

over the range. The pickup
ground overcurrent unit and
in Fig. 9.

Trip Circuit

The main contac safely close 30 amperes
at 250 volts d-c and the Seal-in contacts of the indi-
cating contactor switch will safely carry this current
long enough to trip adkircuit breaker.

quires connecting of lead located in
tap block to the desired setting by means

Trip Circuit Constants

Indicating Contactor Switch —
0.2 amp. tap 6.5 ohms d-c resistance
2.0 amp. tap 0.15 ohms d-c resistance

OO ~

Auxiliary Relay (X) @
With rated voltage applied, the ct closing

time upon energization and the t op@ning time

upon de-energization is approximate iseconds.

The rectifiers S#SOBCBZOP@ silicon recti-
fiers have a peak inverse vo ing of 700 volts
d-c.

S S

(N & 13)

Phase Overcurre

setting is made by means of
w located on the tap plate. By
ector screw in the desired tap, the
ose its contacts at the tap value

Since the tap block connector screw carries
e current, be sure that the screw is turned -~

In order to avoid opening the current transformer
ircuits 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.

Ground Overcurrent Unit (|°)

The core screw must be adjusted to the value of
pickup current desired.

Indicating Contactor Switch (ICS-1 and 1CS-2)

Connect thelead located in front of the tap block
to the desired setting by means of the connecting
screw. When the relay energizes a 125-or 250-volt
d-c type WL relay switch or equivalent, use the 0.2
ampere tap; for 48-volt d-c applications set in 2 tap
and use WL coil S#304C209G01.

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 mounting or by
means of the rear mounting stud or studs for projec-

e
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0 8 STATIC TRIPPING UNIT 1/LINE
FaaN FaaN 'y L0 P 5 $G CARRIER STOP RELAY L/LINE
=t R L e ae Ly e +50 KC-3 CURRENT DETECTOR /s,
62 T0-3 BREAKER FAILURE TINER 1/ekR.
62X MG TIMER AUX. t/LINE
L 621 $6 TINER AuX. 1/LINE
! ] W6-8 EEEASEA FAILVRE LOCRONT 1se,
i [0 TR-1 ASE. TRIPPIRG RELAY 1/LINE

+: WHEN DEVICE 50 IS SET NEAR OR UNDER LOAD
CURRENT FLOW THE FAULT DETECTOR CONTACTS
SHOULD BE SUPERVISED WITH A 62X AND 62Y CONTACT
WHEN THIS IS DONE 62Y WILL HAVE TO BE AN MG-6

* Q.
. 6 Simplified External Schematic of the Type KC-3 for Breaker-Failure Protection of a Ring Bus.
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TYPE KC-3 RELAY

ENERGY REQUIREMENTS O

PHASE OVERCURRENT UNIT (I{ & I3) — 60 CYCLES ‘ ’
Ampere VA at VA at
Range Tap Tap Value P.F. Angle 5 Amps. P.F. Angle ¢

5 .37 39 24 46
.75 .38 36 13 3 %
1 .39 35 8.5 3\
5-2 1.25 41 34 6.0
1.5 .43 32 4.6 1
2 .45 30 2.9 2
.41 36 9.0 Q
32 5.0

1
1.5 .44
2 .47 30 3.0 29
1-4 2.5 .50 28 2.1 27
3 .93 26 .
4 .59 24 3
2 1.1 49
3 1.2 43
2-8 4 1.3 38
5 1.4 35
6 1.5 33
8 1.8 2
GROUND OVERCURRE IT — 60 CYCLES
Ampere VA at VA at 'VA at
Range Min. Picku X. Pickup 5 Amps.
0.5-2 4.5 32 215
1-4 S 5 32 53
Current Ratings
R &bimg hase Overcurrent Unit (I1 & I3)
Oontinuous Rating One Second Rating
Ra (Amperes) (Amperes)
\ 8 140
-8 8 140
Rating of Ground Overcurrent Unit
L 4 .
One Second Rating
Ampere Range (Amperes)
0.5-2 18 i,

1-4 36



TYPE KC-3 RELAY

tion 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 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.

For detailed information, refer to I.L. 41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion 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 order:

Phase Overcurrent Unit (I; & I3)

1. Contact Gap — The gap between the stati
ary and moving contacts with the relay i
energized position should be approximat 0.’

2. Minimum Trip Current — The pi p the
overcurrent unit can be checked by insgai e tap
screw in the desired tap hole and appfyi

value current. The contact should S
of tap value current.
L 4

Ground Overcurre

The core screw whic a table from the top

of the trip unit determin h i®kup value. The trip
unit has a nominal rati@ of justment of 1 to 4 and
an accuracy withint i

The cont gaplshagtld be approximately 5/64"

between thgfbrid moving contact and the adjust-
able stat onta€ts. The bridging moving contact
should to ationary contacts simultaneously.

Indicating Contactor Switch (ICS-1 and ICS-2)

Close e auxiliary telephone relay contacts and

pasSysufficient d-c current through the trip circuit to

e contacts of the ICS. This value of current

1d not be greater than the particular ICS tap set-

ting" being used. The indicator target should drop
eely.

The contact gap should be approxim @ 047"
between the bridging moving contact e _afljust-
able stationary contacts. The bridgingfmovigg contact
should touch both stationary contacts neously.

Auxiliary Relay (X)

ercurrent cylinder unit
d-c voltage to the
hat all of the nor-
all the normally closed

Block one of the phase
contacts closed and appl@r
proper relay terminals. T,
mally open contacts c
contacts open.

Routine Maintenanc

All rela be inspected periodically and
the operati sh be checked at least once every
year or at_su ther time intervals as may be dictated
by expgri t0 be suitable to the particular appli-

C .

1 Contacts should be periodically cleaned. A
burnisher S#182A836H01 is recommended for
thiS@urpose. The use of abrasive material for clean-
1M@Pcontacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
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
the adjustments have been distrubed. This procedure
should not be used unless it is apparent that the re-
lay is not in proper working order. (See ‘‘Acceptance
Check”’).

Phase Overcurrent Unit (11 & I3)

The moving contact assembly has been factory
adjusted for low contact bounce performance and
should not be changed.

The set screw in the stationary contact has been
shop adjusted for optimum follow and this adjustment
should not be disturbed.

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 upper
pinbearing 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 the overcur-
rent unit is made with the moving contact in the reset

n
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60
5
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MULTIPLES OF TAP VALUE GURRENT
184A991
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30—
\ LPIGIUP

IN MILLISECONDS

20

TIME

% Fig. 7 Maximum Pick-Up and Drop-Out Time. Curves for
the Phase Overcurrent Unit Plus Auxiliary Unit.

position, e.e., against the right side of the bri
Advance the stationary contact until the conta

)

just close. Then back off the stationary contact
of one turn for a gap of approximately .020.”’
clamp holding the stationary contact housjng

not be loosened for the adjustment sifee t clainp
utilizes a spring-type action in holding \onary
contact in position.

x by vary-

g atBached to the
moving element assembly. T 1 s adjusted by
placing a screwdriver or sim@l into one of the
notches located on the per he spring adjuster
and rotating it. The gpring a ter is located on the
underside of the andgis held in place by a

spring type clamp thal ot have to be loosened
prior to making the necesSery adjustments.

3. The sensitivity adjustme
ing the tension of the spiral sp

Insert the tap sétew in the minimum value tap
setting and a@just the spring such that the contacts

will close nergized with the required current.
The pi the overcurrent unit with the tap screw
in an p should be within +5% of tap value.

\ TIPLES OF PICKUP SETTING
& 1844992

* Fif. ximum Pick-Up and Drop-Out Time. Curves for

e Ground Overcurrent Unit Plus Auxiliary Unit.

If adjustment of pick-up current in between tap
ettings is desired, insert the tap screw in the next
lowest tap setting and adjust the spring as described.
It should be noted that this adjustment results in a
slightly different time characteristic curve and burden.

Ground Overcurrent Unit

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 contact gap should be approximately 5/64""
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving contact
should touch both stationary contacts simultaneously.

Indicating Contactor Switch (ICS-1 and ICS-2)

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



TYPE KC-3 RELAY

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.

The contact gap should be approximately .047"’
between the bridging moving contact and the adjust-
able stationary contacts. The bridging moving contact
should touch both stationary contacts simultaneously.

Auxiliary Relay (X)

Block the cylinder unit contact closed. Apply
rated voltage and see that all the normally open con-
tacts close by means of a neon lamp. Also see that
the normally closed contacts make a good contact
with the coil de-energized by noting some deflection
of the contacts. With the relay de-energized check
to see that a goud contact is made across the resis-

L 4

N
S

Q
o
&

L 4

I.L. 4} C
tor inseries with the coil by measuring appr, @ ely
zero resistance at the resistor terminals.

The contact gap should be approxi ely.020".

The armature rest may be adjusted slightly to achieve
this, but care should be exercised so as not to affect
the normally closed contacts. L 4

ay be adjusted to

The armature resid
vary contact follow of the open contacts but
the- residual gap sh 0 e less than .002".

(0)
RE mPARTS

Repair wo done most satisfactorily at
the factory. Wo r, interchangeable parts can be
furnished to customers who are equipped for doing

he

repair wo rdering parts, always give the com-

p @ data.

13
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* Fig. 9 Outline and Drilling Plan for the Type KC-3 Relay in FT-42 Case.











