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INSTALLATION 
Westinghouse LL 41-776. 1B 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KC-4 OVER CURRENT RELAY 

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

APPLICATION 

The type KC-4 is a non-directional current or 

fault detector which 
_
operates for all phase and ground 

faults to supervise the tripping of other relays. It is 

well suited to breaker-failure relaying for indicating 

the presence or lack of current flow in the circuit 

breaker. The relay can be applied where the phase 

units are to be operated indefinitely in the picked up 

position well below full load. Alternatively, where 

the relay is to be used as a fault detector (pickup 

above full load) the 98o/c or betterdropout ratio of the 
phase units is advantageous. 

Breaker-failure relaying offers advantages over 

remote back-up protection. It is faster and more sen­
sitive than remote back-up methods. In addition, it is 
selective. whereas remote back-up protection is 
frequently non-selective. Fig. 2 shows some fault 
conditions where breaker-failure relaying could im­
prove the quality of back-up protection. Note that the 
generating-station high-voltage bus uses a breaker­
and-a-half arrangement. Lines interconnect the station 
to systems 81, 82, and 83. 

If there is no malfunctioning, fault L will be 

cleared by line relays tripping breakers 5, 6, and 9. 
However, assume that the breaker-6 mechanism sticks 

so that current flow through breaker 6 is not inter­

rupted. Now back-up protection must function. If re­

mote backup is relied upon, time-delay relays must 

trip remote breakers 7 and 8. In addition, the local 

generator feed through breaker 6 must be interrupted 
by tripping breaker 4. However, if breaker-failure 

SUPERSEDES I.L. 41-776.1A 
*Denotes change from superseded issue. 

protection is installed, the fault is cleared by trip­

ping breaker 3. Note that this provided selective 

tripping, since as much of the system as possible 
was left intact. If breakers 4, 7, and 8 must trip, the 

local generator is lost and unnecessary separation 
of the generating station from power systems 8 

1 
and 

8 2 results. Also, the tapped load is interrupted un­
necessarily instead of being left tied to system 8 . 

2 

Remote backup, in addition to not being selective, 
may not be sensitive enough because of the relatively 

small proportion of the total fault current following 

in any one line. For example, in Fig. 2 there may be 

very little current flow in breakers 7 and 8 for fault 

L because of the large current contribution by the 

local machines at the generating station. Thus, it 

may be diffiC11lt or impossible at breakers 7 and 8 to 

detect adjacent line faults without depending upon 

sequential tripping. If the generator feed is interrupted 

for fault L, such as by tripping breaker 4, the current 

through breakers 7 and 8 may increase sufficiently 

for the relays to operate and trip breakers 7 and 8. 
However, the system is by now cut to pieces, and 

because of the long time delay in clearing the fault, 

the remainder of the system may be unstable. 

Although breaker-failure protection offers many 

advantages, remote backup cannot be completely 

eliminated. For example, assume that breaker 3 fails 

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 the 

fault. Breaker-failure protection trips breaker 3, but 

breaker 8 still feeds the fault. Although breaker­

failure protection does not complete the job in these 

examples, it does expeditiously trip the local breaker, 

making it easier for the remote relays to detect the 

fault. 
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TYPE K C-4 R EL A Y-----------------------------------------------------------------------

2 

ai .. 0 lJ 

...: 

.. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y PE K C -4 R E L A Y  ------------------------------- I.L. 41-776.1 B 

GENERATING STATION 

1 

LINE BUS PROTECTIOII 
ZOME 

Fig. 2. Sample System to Show A dvantages of Breaker-Failure Protection. 

CONSTRUCTION 

The type KC-4 relays consists of two phase 

instantaneous overcurrent units, (I and I ), one 

one ground instantaneous unit (lo), add an indicating 
contactor switch (ICS). The principal component 

parts of the relay and their location are shown in 

Figures 1 and 3. 

Phase and Gro und Instantaneous Over c urrent Units 
( 11' 13, 10) 

Each instantaneous overcurrent unit consists 

of an induction cylinder unit, capacitor, varistor, and 
a transformer. The components are connected such 
that a contact closing torque is produced when the 
current exceeds a specified value. 

Induction Cylinder Unit 

Mechanically, the cylinder unit is composed of 

four basic components: a diecast aluminum frame, 
an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for 

the magnetic core. The magnetic core which houses 

the lower pin bearing is secured to the frame by a 

locking nut. The bearing can be replaced, if nec­

essary, without having to remove the magnetic core 

from the frame. 

The electromagnet has two pairs of coils. The 
coils of each pair are mounted diametrically opposite 

one another, and a capacitor is connected in series 

with one pair of coils. In addition, there are two 

locating pins. The locating pins are used to accu­
rately position the lower pin bearing, which is 

threaded into the bridge. The electromagnet is 

secured to the frame by four mounting screws. 

The moving element assembly consists of a 
spiral spring , contact carrying member, and an alu­

minum 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 bearings, the bridge is used for mount­
ing the adjustable stationary contact housing. The 
stationary 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 ;:;pring. 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. 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE KC-4RELAY -------------------------------------------------------------------------

Transformer 

The transformer is a saturating type consisting 

of a tapped primary winding and a secondary winding, 

A varistor is connected across the secondary wind­

ing to reduce the voltage peaks applied to the in­
duction cylinder unit and phase shifting capacitor, 

Indicating Contactor Switch Unit (ICS,) 

The indicating- contactor switch is a small d-e 

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 

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 valve of the switch, 

OPERATION 

Instantaneous Overcurrent Unit 

Operation of the instantaneous overcurrent unit 

occurs when the primary current of the transformer 

exceeds a value as marked on the tap plate, Upon 

application of current to the transformer, a voltage 

is induced in the secondary winding, This voltage 
is impressed upon the parallel connected pairs of 
cylinder unit coils, The capacitor connected in 

series with one pair of coils shifts the current flowing 
in these coils in reference to the current flowing in 
the other pair of coils, As a result, the air gap 
fluxes of the cylinder unit are out of phase and a 

contact closing torque is produced, 

The primary of the transformer is tapped and 

brought out to a tap connector block for ease in 

changing the pickup current of the relay, The use of 

a tapped transformer provides approximately the same 

energy level at a given multiple of pickup current for 

any tap setting, resulting in one time curve through­

out the range of the relay, 

General Operation Of Scheme 

When the proper breaker successfully inter­

rupts the fault current the KC-4 relay quickly disables 
the breaker-failure timing circuit. In addition, where 
the line relays trip two breakers such as on a ring 

4 

TWO lit SERIES 
FOR 250 V.D.C 

INDICATING 
CDitTACTOR 
SWITCH 

IISTAIITAIIEOUS 
OYER CURREIIT 

(MID!>LE CYL.UNtT) 

.IIST.lltT.lltEDUS 
OVER CURRENT 

{UhlER CYL UNIT) 

CHASSIS OPERATED 
SHOtTIIIG SWITCH 

II'EOHAIIDLE 
TEST SWITCH 

CUIIREIT TEST 
JACK 

TERMIIIti 

L-----------------------�1�8&640! 
Fig. 3. Internal Schematic ofthe K C -4 Relay in the F T-41 

Case. 

bus, the KC-4 selects which of the two breakers has 

failed, When the phase overcurrent units 1j and 13 
are set above load-current level, the KC-4 also func­
tions as a fault detector to prevent undesired tripping 
by test personneL The following paragraphs describe 
KC-4 operation in more detail for different system 

bus connections, 

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, 4 shows how this is accomplished, Unless 
something fails either the primary of 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-e 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 . Contacts 

of these two auxiliaries start the breaker-failure 
timer 62 , through the KC-4 contacts. If the line 

breaker fails to clear the fault, KC-4 contacts remains 

closed. The contact of timer 6 2  closes, energiz­
ing the bus lock-out relay 86B through 62X or 62Y 

and KC-4 contacts. Relay 86B then trips all the 
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TYPE K C-4RELAY
----------------------------------------------------------------------

breakers on the bus. 

The TRB-1 rectifier in the primary - protection 
circuits of Fig. 4 blocks the flow of red-light super­
vision current through the 62X coil. 

An MG-6 relay performs the 62X function in Fig. 

4 .  Actually a n  S G will suffice unless a directional­

comparison blocking system provides the primary 

protection. With this system two MG-6 contacts seal 

around the RRG and RRP contacts. (Refer to drawing 

540D542 for the details of this arrangement.) 

Breaker-and-a-Half Arrangement 
Typical trip and control circuits for breaker­

failure back-up protection for the breaker-and-a-half 

bus arrangement are shown in Fig. 5. The trip cir­
circuits for line A and bus L are shown. Similar cir­
cuits would exist for breaker 3, line B and bus R. 

cuits would exist for breaker 3 ,  line B and bus R. 

Protection against breaker 2 failure for line A faults 

and breaker 1 failure for line A or bus L faults is 

discussed below. All other breaker failure fault com­

binations are equivalent to one of these three 

combinations. For example, protection against a 

breaker 3 failure for bus R faults is similar fo the 
protection against a breaker 1 failure for bus L faults. 

Assuming a failure of breaker 2 for a fault 

on line A, the breaker-failure timer 62 associated 

with breaker 2 is energized by 62X or 62Y from 

line A. Since the KC-4 current detector 50-2 which 
is supplied by breaker 2 current does not 

drop out, 62 of breaker 2 operates 86LN of 
breaker 2.  One 86L N contact trips bre ake r 3. 
Another 86LN contact stops the transmission of a 
blocking signal on line B, allowing the remote pilot 
relays to trip the remote line B breaker, if they de­

tect the fault. Thus, the fault on line A is now 

cleared. Another 86LN contact blocks high-speed re­
closing of breaker 3. Note that the timer is associa­

ted with the middle breaker, which is the breaker 

that has failed. The timer causes tripping of both 

outside breakers, which is the same approach used 

for ring bus protection, to be described later. 

An essential function, the selection of the faulty 

breaker, is performed by the KC-4. Relays 62X and 

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-4 performs this 

job. 

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 

6 

detector 50-1 selects the faulty breaker. Note that 

the line A part of the bus L timer circuit in Fig. 5 

is the same as that used with the single bus/ single 

breaker arrangement in Fig. 4 

If breaker 1 fails for a fault on bus L it is de­

sirable to trip breaker 2 and stop the transmission 
of blocking carrier on line A. This is accomplished 

.by the 86Z device which is energized through 62ZL, 
50-1 and 62L contacts and a six ohm resistor, as 

shown in Fig. 5. One 86Z contact trips breaker 2. 

Other 86Z contacts stop blocking carrier on line A 
and block reclosing of breaker 2. The six ohm re­
sistor and the 86Z coil are both low impedance 

compared to the 62L circuit resistance. Therefore, 

the 86Z coil will not affect the 62L timing, and the 
62L timing circuit current will not be enough to pick­

up the 86Z device. The six ohm circuit maintains 

approximately half-voltage on the 62L device after 

the timing is completed. The purpose of this seem­

ingly involved circuitry is to permit a single current 

detector, device 50-1, to supervise 62L timing, 

86BL tripping and 86Z tripping. 

Ring Bus Arrangement 

The circuits for the ring bus are shown in Fig. 6 

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 2 for a fault on line 
B. Line-B relay 62X or 62Y is operated and energizes 
breaker-2 timer. Since current detector 50 for breaker 
2 remains energized by the breaker-2 current, 62 

operates to energize relay 86LN. Relay 86LN trips 

breakers 1 and 3 , blocks reclosing on breakers 1 ,2,  
and 3,  and stops carrier on lines A and B. The trip­

ping of breaker 3 .and the stopping of carrier of line 

B is unnecessary, since it is assumed that the pro­

tective relays have already accomplished these 

results. Although unnecessary, these functions do no 

harm and simplify the circuitry by permitting the 
86LN relay to trip breakers and stop carrier symmetri­

cally, without regard to whether the fault is on line 
A or line B. 

The purpose of stopping carrier on line A is to 

remove carrier blocking to permit remote carrier relay 

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. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



, 
�-
!" 
..... 
3" "t> 
� 
;;· Q.. 
Ill )( .. "' 
3 
2.. 
..... n :r-"' 3 
3:. n 
0 ..... .. :r-"' 
..... '< "t> "' 
� () 
.I.. 
� 
Ill 
� Q ,... "' ... 
, 
!!. 
f I "' 
-c ... 0 it !! a· ::. 
0 ..... 
Q 
Ill 
� Q ,... 
� 
)> ::. 
� 
)> 
� 
!!.. I� ..... 
Ill 
c: 
!" 

0 
...... V1 

NEG. 
125V.D.C. 

BKR -I TRIPPING LINE A RELAYING 

BKR. 
I 

BUS L CLEARING 

62 I6

L

2Z 
L 

BKR.-2 TRIPPING 

BKR . 
2 

86 
z 

86...r:::--- TRIP 
LN!:._ BKR.-3 

86..c-- BLOCK RECL • 

LN-c.___ BKR.-1 
86....c:-- BLOCK RECL. 
LNL..____ BKR.-2 
8 6...r:-- BLOCK RECL. 

Lrn:....._ BKR.-3 
BS...r:-- LINE A 
LNT..__.. CARRIER STO 
8 6...c-LINE B 
LNL..._ CARRIER STOP 

BUS 
R 

DEVICE 

BKR.-2 FAILURE DETECTION 

DESCRIPTION 

62 
y 

NO. REQ"D. 

-1 
-< "0 m 
,.. 
() 
1.. 
;o m 
I > -< 

:-
! 
... 
.:., � :... 
OJ 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE KC-4RELAY----------------------------------�-----------------------------------

CHARACTERISTICS 

Phase & Ground overcurrent Units are available 

in the following current ranges: 

Range � 
0.5  - 2 Amps. 0.5  0 . 75 1 .0 1 . 25 1 .5 2 

1 - 4 1 . 0  1 . 5  2 . 0 2 . 5  3 . 0  4 . 0  
2 - 8 2 3 4 5 6 8 

The tap value is the minimum current required 

to just close the overcurrent relay contacts. For 

pickup settings in between taps refer to the section 

under adjustments. The pickup and dropout time 

curves for the phase overcurrent units is shown in 

Fig. 7. 

Trip Circuit 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­

cating 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-e resistance 

2 . 0  amp. tap 0 .15 ohms d-e resistance 

E N E RG Y  REQU IREM E N T S  

PHASE & GROUND OVERCURRENT UNIT - 60 CYCtES 

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

.5  .37 39  24  4 6  

. 75 .38 36 13 37 
1 .39 35 8 . 5  34 

.5-2 1 . 25 . 41 34 6 .0 32 
1 . 5  .43 32 4 . 6  31 
2 .45 30 2 . 9  28 

1 .41 36 9 . 0  3 6  
1 . 5  . 44 32 5 .0  32  
2 . 4 7  30 3 0 29 

1-4 2 . 5  .50 28 2 .1 27 
3 . 53 2 6  1 . 5  26 
4 .59 24 0 . 93 24 

2 1 . 1  4 9  6 .5 48 
3 1 . 2  43 3 . 3  4 2  

2-8 4 1 . 3  3 8  2 . 1  3 7  
5 1 . 4  35 1 . 4  35 
6 1 . 5  33 1 . 1  33 
8 1 . 8  29 0 . 7  2 9  

Current Ratings 

Rating of the Overcurrent Units (Phase & Ground) 

Continuous Rating One Second Rating 

Range (Amperes) (Amperes) 

. 5-2 5 100 

1-4 8 140 

2-8 8 140 
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TYPE KC-4 RELAY 
--
------------------------------------

SETTINGS 

Phase & Ground Overcurrent Unit 

The pickup current s etting is mad e by means of 
the connector screw located on the tap p late .  By 
placing the connector screw in the desired tap, the 
relay w il l  just close its contacts at the tap v alue 
current. 

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

In order to avoid opening the current transformer 
circuits when ch anging taps under load ,  connect the 
s pare tap screw in the d e s ired tap position before 
removing the other tap screw from the original tap 
position .  

Indicating Contactor Switch (ICS.) 

Connect the lead located in front of the tap block 
to the desired s etting by means of the connecting 
screw .  When the relay energizes a 125-or 250-volt 
d-e type WL relay s witch or e quivale nt ,  use the 0 . 2 
ampere tap; for 4 8-volt d-e applications s et in 2 tap 
and use WL coil Slt304C 209G01. 

INSTALLATION 

The relays should be mounted on switchbo ard 
panel s  or their equivalent in a location free from 
dirt , moisture , excessiv e  vibration , and heat. Mount 
the relay v ertically by means of the four mounting 
holes on the flange for s e mi-flush mounting or by 
means of the re ar mo unting stud or studs for projec­
tion mo unting. Either a mounting stud or the mounting 
screws may be utilized for grounding the relay . The 
e lectrical connections may be made directly to the 
terminals by means of screws for stee l  panel mount­
ing or the terminal stud s furnished with the relay for 
thick panel mounting . The terminal studs may b e  
e asily removed o r  inserted b y  locking two nuts o n  
the stud and then turning the proper nut with a wrench . 

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

ADJUSTMENTS AND MA INTENANCE 

The proper adjustments to insure correct opera­
tion of this relay have been made at the factory. Upon 
receipt of the relay, no customer adj ustments, other 
than thos e  covered u nd er "SETTINGS," s hould be 
required.  

10 

Acceptance Check 

The following check is recommend ed to insure 
that the re lay is in proper working order: 

P hase & Group Overcurrent Unit 

1. Contact G ap- The gap between the station­
ary and moving contacts with the relay in the de­
energized position s hould be approximately .020 . "  

2 .  Minimum Trip Current - The pick-up of the 
overcurre nt unit can be check ed by ins erting the tap 
screw in the desired tap hole and applying rated tap 
value current .  The contact s hould close within ±5% 
of tap value curre nt. 

Indicating Contactor Switch (ICS) 

Close the phase or ground relay contacts and 
pass sufficient d-e current through the trip circuit to 
close the contacts of the res. This value of current 
should not be greater than the particular res tap s et­
ting being used.  The indicator target should drop 
freely.  

The contact gap should be approximately .04 7 "  
b etween the bridging moving contact and the adjust­
able stationary contacts . The bridging moving contact 
s hould touch b oth stationary contacts simultaneously.  

Routine Maintenance 

All relays should be inspected periodically and 
the operation should be checked at l e ast once every 
year or at s uch other time intervals as may be dictated 
by experience to be s uitable to the p articular appli­
cation.  

All contacts should b e  p eriodically cle aned . "A 
contact burnisher Slt182A836H01 is recommended for 
this purpos e .  The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­
ger of e mbedding small particles in the face of the 
s oft silver and thus i mp airing the contact. 

Calibration 

use the following proced ure for calibrating the 
relay if the relay has been taken apart for repairs or 
the adjustments have been disturb ed . This procedure 
should not be used unl e s s  it is apparent that the re­
lay i s  not in proper working order. (Se e  "Acceptance 
Check"). 
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TYPE KC-4 RELAY __________________________________ I.L. 41-776.16 
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* Fig. 7 Maximum Pick-Up one/ Drop-Out Time Curves for 

the Phase one/ Ground Overcurrent Unit 

Phase & Ground overcurrent Unit 

The moving contact asse mbly has b e en factory 
adjusted for low contact bounce performance and 
s hould not be changed.  

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

1. The upper pin bearing s hould b e  scre wed 
down until there is approximat ely 1/64 " cle arance 
between it and the top of s haft bearing. The upper 
pin bearing s hould then b e  s ecurely locked in position 
with the lock nut . The lower bearing po sition is fixed 
and cannot be adjusted.  

2. The cont act gap adjustment for the overcur­
rent unit is made with the moving contact in t he reset 
position,  e . e . ,  against t he right s ide of t he bridge . 

Advance the stationary contact until the cont act s 
just close. Then b ack off the stationary cont act 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 t he stationary 
cont act is positio n .  

3 .  The sensitivity adjustment i s  made by v ary­
ing t he tension of the spiral spring attached to the 
moving element assembly. The spring is adjusted by 
placing a screwdriver of 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 

undersid e of the bridge and i s  held in place by a 
spring type clamp that does not have to be loosened 
prior to making the nece ssary adjustment s .  

Insert t h e  tap screw i n  t he minimum value t ap 
setting and adjust t he spring s uch that t he contacts 
will close when energized with t he required curre nt . 
The pick up of the overcurrent unit with t he t ap screw 

in any other t ap should be within ±5% of t ap value . 

If adjustment of pick-up current in between t ap 
settings is desire d ,  insert the tap screw in the next 
lowest tap setting and adjust the spring as de scrib ed . 
It should be noted that t his adjustment results in a 
s lightly different time characteristic curve and burde n .  

Indicating Contactor Switch (ICS.) 

Close the main relay cont acts and pass sufficient 
d-e current t hrough t he trip circuit to close the con­
tacts of the ICS. This v al ue of current s hould b e  not 
greater than the particular res t ap setting being used.  
The operation indicator t arget should drop fre ely.  

The contact gap should be approximately .047" 

between the bridging moving contact and the adjust­
able stationary cont act s .  The bridging moving contact 
should touch both stationary cont acts simultaneously.  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However ,  interchangeable parts can be 
furnis hed t o  the customers who are e quipped for d oing 

repair work . When ordering part s ,  always give the 
complete nameplat e  data .  
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INSTALLATION 
Westinghouse I.L. 41-776.1C 

• OPERATION • MAINTENANCE 

INSTRUCT IONS 
TYPE KC-4 OVERCURRENT RELAY 

CAUTION Before putting relays into se1"'Jice, remove 
all blocking which may have been inserted for the 
pwpose of securing the parts during shipment, make 
sure that all moving parts operate freely, inspect the 
contacts to see that they are clean and close properly, 
and operate the relay to check the settings and elec­
trical connections. 

APPLICATION 

The type KC-4 is a non-directional current or 

fault detector which operates for all phase and ground 

faults to supervise the tripping of other relays. It is 

well suited to breaker-failure relaying for indicating 

the presence or lack of current flow in the circuit 

breaker. The relay can be applied where the phase 
units are to be operated indefinitely in the picked up 

position well below full load. Alternatively, where 

the relay is to be used as a fault detector (pickup 

above full load) the 98% or betterdropout ratio of the 
phase units is advantageous. 

Breaker-failure relaying offers advantages over 

remote back-up protection. It is faster and more sen­

sitive than remote back-up methods. In addition, it is 
selective. whereas remote back-up protection is 
frequently non-selective. Fig. 2 shows some fault 
conditions where breaker-failure relaying could im­

prove the quality of back-up protection. Note that the 

generating-station high-voltage bus uses a breaker­

and-a-half arrangement. Lines interconnect the station 
to systems s1, s2, and s3. 

If there is no malfunctioning, fault L will be 

cleared by line relays tripping breakers 5, 6, and 9. 

However, assume that the breaker-6 mechanism sticks 

so that current flow through breaker 6 is not inter­

rupted. Now back-up protection must function. If re­

mote backup is relied upon, time-delay relays must 

trip remote breakers 7 and 8. In addition, the local 

generator feed through breaker 6 must be interrupted 
by tripping breaker 4. However, if breaker-failure 

SUPERSEDES I.L. 41-776. 1 B 
*Denotes change from superseded issue. 

protection is installed, the fault is cleared by trip­

ping breaker 3. Note that this provided selective 

tripping, since as much of the system as possible 
was left intact. If breakers 4, 7, and 8 must trip, the 
local generator is lost and unnecessary separation 
of the generating station from power systems S 1 and 

s 2 results. Also, the tapped load is interrupted un­
necessarily instead of being left tied to system S . 2 

Remote backup, in addition to not being selective, 
may not be sensitive enough because of the relatively 

small proportion of the total fault current following 

in any one line. For example, in Fig. 2 there may be 

very little current flow in breakers 7 and 8 for fault 

L because of the large current contribution by the 

local machines at the generating station. Thus, it 

may be diffic11lt or impossible at breakers 7 and 8 to 

detect adjacent line faults without depending upon 

sequential tripping. If the generator feed is interrupted 

for fault L, such as by tripping breaker 4 , the current 

through breakers 7 and 8 may increase sufficiently 

for the relays to operate and trip breakers 7 and 8.  
However, the system is by now cut to pieces, and 

because of the long time delay in clearing the fault, 

the remainder of the system may be unstable. 

Although breaker-failure protection offers many 

advantages, remote backup cannot be completely 

eliminated. For example, assume that breaker 3 fails 

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 the 

fault. Breaker-failure protection trips breaker 3, but 

breaker 8 still feeds the fault. Although breaker­

failure protection does not complete the job in these 

examples, it does expeditiously trip the local breaker, 

making it easier for the remote relays to detect the 

fault. 
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T Y P E  K C -4 R E L A Y  ----------------------------- I.L. 41-776.1C 

GENERATING STATION 

1 

GH >--------' I 
PRO�T�ON7 
ZONE 

LINE 

+L--9-, 

BUS PROTECTIOII 
ZOME 

Fig. 2. Sample System to Show A dvantages of Breaker-Failure Protection. 

CONSTRUCTION 

The type KC-4 relays consists of two phase 

instantaneous overcurrent units, (I1 and I
3 

), one 

one ground instantaneous unit (la), and an indicating 
contactor switch (ICS). The principal component 

parts of the relay and their location are shown in 
Figures 1 and 3. 

Phase and Ground Instantaneous Overc urrent Units 

(11' 13, 10) 
Each instantaneous overcurrent unit consists 

of an induction cylinder unit, capacitor, varistor, and 
a transformer. The components are connected such 
that a contact closing torque is produced when the 

current exceeds a specified value. 

Induction Cylinder Unit 

Mechanically, the cylinder unit is composed of 

four basic components: a diecast aluminum frame, 
an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for 

the magnetic core. The magnetic core which houses 

the lower pin bearing is secured to the frame by a 

locking nuL The bearing can be replaced, if nec­

essary, without having to remove the magnetic core 

from the frame. 

The electromagnet has two pairs of coils. The 
coils of each pair are mounted diametrically opposite 
one another, and a capacitor is connected in series 

with one pair of coils. In addition, there are two 

locating pins. The locating pins are used to accu­

rately position the lower pin bearing, which is 
threaded into the bridge. The electromagnet is 
secured to the frame by four mounting screws. 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an alu­

minum 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 bearings, the bridge is used for mount­

ing the adjustable stationary contact housing. The 
stationary 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. 
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TYPE KC-4 RELAY 

Transformer 

The transfonner is a saturating type consisting 

of a tapped primary winding and a secondary winding. 
A varistor is connected across the secondary wind­

ing to reduce the voltage peaks applied to the in­

duction cylinder unit and phase shifting capacitor. 

Indicating Contactor Switch Unit (ICS.) 

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic annature, 

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 

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 valve of the switch. 

OPERATION 

Instantaneous Overcurrent Unit 

Operation of the instantaneous overcurrent unit 

occurs when the primary current of the transfonner 
exceeds a value as marked on the tap plate. Upon 
application of current to the transfonner, a voltage 

is induced in the secondary winding. This voltage 

is impressed upon the parallel connected pairs of 
cylinder unit coils. The capacitor connected in 

series with one pair of coils shifts the current flowing 
in these coils in reference to the current flowing in 
the other pair of coils. As a result, the air gap 

fluxes of the cylinder unit are out of phase and a 

contact closing torque is produced. 

The primary of the transfonner is tapped and 

brought out to a tap connector block for ease in 

changing the pickup current of the relay. The use of 

a tapped transformer provides approximately the same 

energy level at a given multiple of pickup current for 

any tap setting, resulting in one time curve through­

out the range of the relay. 

General Operation Of Scheme 

When the proper breaker successfully inter­

rupts the fault current the KC-4 relay quickly disables 

the breaker-failure timing circuit. In addition, where 
the line relays trip two breakers such as on a ring 

4 

IIOICATIIIO 
COHTACTOit ---T� 
SWITCH 

� IISTAJITANEOUS 
OYER CURRENT (M I DDLE CYL.UN I T ) 

UISTAJTANEOUS 
OYER CUUEIT (LOWER CYL Ulll) 

CHASSIS OPEUTED 
SNOITIIIB SWITCH 

RED H.6.1DlE 

TEST SWITCH 

CUIIEIT TEST 
JACI< 

TEitNIIHJ. 

�------------------------1_8�6401 
Fig. 3. Internal Schematic of the KC-4 Relay in the FT-41 

Case. 
bus, the KC-4 selects which of the two breakers has 

failed. When the phase overcurrent units 11 and 13 
are set above load-current level, the KC-4 also func­
tions as a fault detector to prevent undesired tripping 
by test personnel. The following paragraphs describe 
KC-4 operation in more detail for different system 

bus connections. 

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. 4 shows how this is accomplished. Unless 
something fails either the primary of back-up relays 
initiate tripping of the faulted line breaker. Note that 

the primary and back-up relays connect to separate 

sets of current transfonners and d-e 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. Contacts 

of these two auxiliaries start the breaker-failure 

timer 62, through the KC-4 contacts. If the line 
breaker fails to clear the fault, KC-4 contacts remains 

closed. The contact of timer 62 closes, energiz­

ing the bus lock-out relay 86B through 62X or 62Y 

and KC-4 contacts. Relay 86B then trips all the 

I 
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TYPE K C-4 R E LAY 
----------------------------------------------------------------------

breakers on the bus. 

The TRB- 1 rectifier in the primary - protection 
circuits of Fig . 4 blocks the flow of red-light super­
vision current through the 62X coil. 

An MG-6 relay performs the 62X function in Fig . 

4 .  Actually an S G will suffice unless a directional­

comparison bloc king system provides the primary 
protection. With this system two MG-6 contacts seal 

around the RRG and RRP contacts. (Refer to drawing 

540D542 for the details of this arrangement. ) 

Breaker-and-a-Half  Arrangement 
* Typical trip and control circuits for breaker­

failure back-up protection for the breaker-and-a-half 

bus arrangement are shown in Fig. 5 .  The trip cir­

cuits for line A and bus L are shown. Similar cir­

cuits would exist for breaker 3, line B and bus R. 

P rotection against breaker 2 failure for line A faults 

and breaker 1 failure for line A or bus L faults is 

discussed below. All other breaker failure fault com­

binations are equivalent to one of these three com­

binations. For example, protection against a breaker 

3 failure for bus R faults is similar to the protection 

against a breaker 1 failure for bus L faults. 

Assuming a failure of breaker 2 for a fault 

on line A, the breaker-failure timer 62 associated 

with breaker 2 is energized by 62X or 62Y from 

line A. Since the KC-4 current detector 50-2 which 
is supplied by breaker 2 current does not 

drop out, 6 2  of breaker 2 o perates 8 6 L N  of 
breaker 2 .  One 8 6 L N  contact trips breaker 3 .  
Another 86LN contact stops the transmission of a 
blocking signal on line B ,  allowing the remote pilot 
relays to trip the remote line B breaker, if they de­

tect the fault. Thus, the fault on line A is now 
cleared. Another 86LN contact blocks high-speed re­
closing of breaker 3. Note that the timer is associa­

ted with the middle breaker, which is the breaker 

that has failed. The timer causes tripping of both 

outside breakers , which is the same approach used 

for ring bus protection, to be desc ribed later. 

An essential functi on , the selection of the faulty 

breaker, is performed by the KC-4 . Relays 62X and 

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 5 0-2 KC-4 performs this 

j ob. 

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 

6 

detector 50-1 selects the faulty breaker. Note that 

the line A part of the bus L timer circuit in Fig . 5 

is the same as that used with the single bus/single 

breaker arrangement in Fig. 4 

If breaker 1 fails for a fault on bus L it is de­

sirable to trip breaker 2 and stop the transmission 
of blocking carrier on line A. This is accomplished 

by the 86Z device which is energized through 6 2Z L ,  

5 0 - 1  and 6 2 L  contacts and a six ohm resistor, as 

shown in Fig. 5 .  One 86Z contact trips breaker 2 .  

Other 8 6 Z  contacts stop blocking carrier o n  line A 
and block reclosing of breaker 2. The six ohm re­

sistor and the 86Z coil are both low impedance 

compared to the 6 2L circuit resistance. Therefore, 

the 86Z coil will not affect the 6 2L timing , and the 
62L timing circuit current will not be enough to pick­

up the 86Z device. The six ohm circuit maintains 
approximately half-voltage on the 6 2L device after 
the timing is completed. The purpose of this seem­

ingly involved circuitry is to permit a single current 

detector, device 50-1 , to supervise 62L timing, 

86BL tripping and 86Z tripping . 

Ring Bus Arrangement 

The circuits for the ring bus are shown in Fig . 6 

with trip and c ontrol 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 2 for a fault on line 
B. Line-B relay 62X or 62Y is operated and energizes 
breaker-2 timer. Since current detector 50 for breaker 
2 remains energized by the breaker-2 current , 6 2  

operates t o  energize relay 8 6 L N .  Relay 8 6 L N  trips 
breakers 1 and 3 ,  blocks reclosing on breakers 1 , 2, 

and 3 ,  and stops carrier on lines A and B .  The trip­

ping of breaker 3 and the stopping of carrier of line 

B is unnecessary, since it is assumed that the pro­

tective relays have already accomplished these 

results. Although unnecessary, these functions do no 

harm and simplify the circuitry by permitting the 
86LN relay to trip breakers and stop carrier symmetri­

cally, without regard to whether the fault is on line 
A or line B .  

The purpose of stopping carrier o n  line A is to 

remove carrier blocking to permit remote carrier relay 
relay tripping . Otherwise , line A c ontinues to feed 

the fault through breaker 2 until a back-up relay 

operates or until the fault burns clear. 
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TYPE KC-4RELAY----------------------------------------------------------------------

CHARACTERISTICS 

Phase & Ground overcurrent Units are available 

in the following current ranges: 

Range � 
0 . 5 - 2 Amps. 0 . 5  0 . 75 1 . 0  1 . 25 1 . 5 2 

1 - 4 1 . 0  1 . 5 2 . 0  2 . 5  3 . 0  4 . 0  
2 - 8 2 3 4 5 6 8 

The tap value is the minimum current required 

to just close the overcurrent relay contacts. For 

pickup settings in between taps refer to the section 

under adjustments. The pickup and dr opout t ime 

curves for the phase overcurrent units is shown in 

Fig. 7. 

Trip Circuit 

The main contaCts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts of the indi­

cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contact or 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 screv.: connection. 

Trip Circuit Constants 

Indicating C ontactor Switch -

0 . 2  amp. tap 6 . 5  ohms d-e resistance 
2 . 0  amp. tap 0 . 1 5 ohms d-e resistance 

E N E RGY REQU IREM E N T S  

PHASE & GROUND OVERCURRENT UNIT - 60 CYCLES 

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

. 5  . 3 7  3 9  24 46 

. 75 . 3 8  3 6  1 3  3 7  

1 . 3 9  3 5  8 . 5  3 4  
. 5-2 1 . 25 . 4 1  3 4  6 . 0  3 2  

1 . 5 . 4 3  3 2  4 . 6  3 1  
2 .45 3 0  2 . 9  2 8  

1 . 4 1  3 6  9 . 0  3 6  
1 . 5 .44 32 5 . 0  3 2  
2 . 4 7  3 0  3 . 0 29 

1 -4 2 . 5  . 5 0  2 8  2 . 1 27 
3 . 5 3  2 6  1 . 5 26 
4 . 5 9  24 0 . 93 24 

2 1 . 1  4 9  6 . 5  48 

3 1 . 2 43 3 . 3  4 2  

2-8 4 1 . 3 3 8  2 . 1  3 7  
5 1 . 4 3 5  1 . 4 3 5  

6 1 . 5 3 3  1 . 1  33 

8 1 . 8  29 0 . 7  29 
Current Ratin9s 

Rating of the Overcurrent Units (Phase & Ground) 

Continuous Rating One Second Rating 
Range (Amperes) (Amperes) 

. 5-2 5 1 00 

1 -4 8 140 

2-8 8 1 4 0  
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TYPE KC-4RELAY 
--
----------------------------------------------------------------------

SETTINGS 

Pho s e  & Ground Overcurrent Unit 

The pickup current s etting is made by means of 
the connector screw located on the tap p late .  By 
placing the connector screw in the desired tap . the 
relay will just close its contacts at the tap v alue 
current. 

C AUT I 0 N Since the tap block connector screw carries 
operating cwrent, be swe that the-screw is tumed 
tighto 

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 Contoctor Switch ( I CS . )  

Connect the lead located i n  front o f  the tap b lock 
to the desired s etting by means of the connecting 
screw .  When the relay energizes a 125-or 250-volt 
d-e type WL re lay s witch or e quivalent .  use the 0. 2 
ampere tap; for 4 8-volt d-e applications s et in 2 tap 
and use WL coil Stt304C 209G01. 

INSTALLATION 

The re lays should be mounted on switchboard 
panel s  or their equivalent in a location free from 
dirt. moistur e ,  excessive vibration , and heat .  Mount 
the relay vertically by means of the four mounting 
holes on the flange for s e mi-flush mounting or by 
means of the rear mo unting stud or studs for projec­
tion mounting. Either a mounting stud or the mounting 
screws may be utilized for grounding the relay. The 
e lectrical connections may be made directly to the 
terminals by means of screws for ste e l  panel mount­
ing or the terminal stud s furnis hed with the relay for 
thick panel mounting . The terminal studs may b e  

e asily removed o r  inserted by locking two nuts o n  
the stud and then turning t h e  proper nut w ith a wrench. 

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

ADJUSTMENTS AND MA INTENANCE 

The proper adj ustments to insure correct opera­
tion of this relay hav e been made at the factory. Upon 
receipt of the relay. no customer adj ustments, other 
than tho s e  covered u nd er "SETTINGS," s hould be 
required .  

10 

Acce ptance Check 

The following check is recommend ed to insure 

that the re lay is in proper w orking order: 

Phase & Group overcurrent Unit 

1 .  Contact G ap- The gap b etwe en the station­
ary and moving contacts with the relay in the de­
energized position s hould be approximately . 020 . "  

2 .  Minimum Trip Current - T h e  pick-up o f  the 
overcurrent unit can be checked by ins erting the tap 
screw in the d esired tap hole and applying rated tap 
value curre nt .  The contact should close within ±5% 
of tap value current. 

Indicating Contactor Switch (ICS) 

Clos e the phase or ground relay contacts and 
pass sufficient d-e current through the trip circuit to 
close the contacts of the ICS. This value of current 
should not be greater than the p articular ICS tap s et­
ting being used . The indicator target s hould drop 
freely.  

The contact gap should b e  approximately . 047" 
b etween the bridging moving contact and the adjust­
able stationary contacts .  The bridging moving contact 
should touch both stationary contacts simultaneously. 

Routine Maintenance 

All relays s hould be inspected periodically and 
the operation should be checked at le ast once every 
ye ar or at s uch other time intervals as may be dictated 
by experience to be suitable to the p articular appli­
cation. 

All contacts should b e  p eriodically cleaned . A 
contact burnisher Stt182A836H01 is recommended for 
this purpos e .  The use of abrasive material for cle an­
ing contacts is not recommended , because of the d an­
ger of e mbedding s mall particles in the face of the 
s oft silver and thus impairing the contact. 

Calib ration 

use the foll owing proced ure for calibrating the 
relay if the relay has been taken apart for repairs or 
the adj ustme nts have been disturb ed . This procedure 
should not be used unle s s  it is apparent that the re­
lay i s  not in proper working order. (See "Acceptance 
C heck " ) . 
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TYPE KC-4RELAY --
-------------------------------------------------------------

J .L.  41·776.1C 
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MULTI PLES OF TAP VALUE CURRENT 

629A576 
Fig. 7 Maximum Pick-Up and Drop-Out Time Curves for 

the Phase and Ground Overcurrent Unit  

Phase & Ground overcurrent Unit 

The moving contact ass e mbly has been factory 
adjusted for low contact b ounce p erformance and 
s hould not be changed . 

The set screw in the stationary contact has been 
shop adjusted for optimum follow and thi s adj ustment 
should not be disturbed.  

1. The upper pin bearing should b e  screwed 
down until there is approximately 1/64 " cle arance 
between it and the top of shaft bearing . The upper 
pin bearing s hould then be s ecurely locked in position 
with the lock nut . The lower bearing position is fix ed 
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 s ide of the bridge . 
Advance the stationary contact until the cont acts 
just clo s e .  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 is p osition. 

3.  The sensitivity adjustment is made by v ary­
ing the tension of the spiral spring attached to the 
moving element asse mbly. The spring is adju sted by 
placing a screwdriver of similar tool into one of the 

notches located on the periphery of the s pring 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 nece ssary adjustme nts .  

Insert the tap screw i n  the minimum v alue tap 

setting and adjust the spring s uch that the contacts 
will close when e nergized with the required current. 
The pick up of the overcurrent unit with the tap screw 

in any other tap s hould be within ±5% of tap value . 

If adjustment of pick-up current in b etw een tap 
settings is desired, insert the tap screw in the next 
lowest tap setting and adjust the spring as de scrib ed .  
It should be noted that this adjustment re sults in  a 
slightly different time characteristic curve and burde n .  

Indicating C ontactor Switch (ICS . )  

Close the main relay contacts and pass sufficient 
d-e current through the trip circuit to close the con­
tacts of the res. This v alue of current s hould be not 
greater than the particular res tap setting being used.  
The operation indicator target should drop fre ely.  

The contact gap should be approximately .04 7 "  
between the bridging moving contact and the adjust­
able stationary contacts .  The bridging moving contact 
s hould touch both stationary contacts simultaneously. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory .  However. interchangeable parts can be 
furnished to the customers who are e quipped for d oing 

repair work . When ordering p arts, always give the 
complete nameplate data. 
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TYPE KC-4 R ELAY
-----------------------------------------------------------------
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INSTALLATION 
Westinghouse t .L. 4 1 -776.1F 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KC-4 OVERCURRENT RELAY 

CAUTI ON Before putting relays into service, remove 
all blocking uhich may have been inserted for the 
pwpose of securing the parts during shipment, make 
sure that all moving parts operate freely, inspect the 
contacts to see that they are clean and close properly, 
and operate the relay to check the settings and elec­
trical connections. 

APPLICATION 
-!< Th e type KC-4 is a non-directional current o r  

fault detector which operates for all phase and 
groun d faults to supervise the tripping of other re­
lays . It i s  well suited to breaker-failure relaying for 
indicating the presence or lack o f  current flow in 
the circuit breaker .  The relay can be applied where 
the ph as e  unit s are to be operat ed indefinitely in 
the picked up position, s et w ell b elow full load. 
Alternatively , where the relay i s  to b e  u sed as a 
fault det ector ( pickup above full load) the 9 8% or  
better dropout ratio of the phase and ground units 
is advantageou s .  

Break er-failure relaying o ffers advantages over 
remote back-up protection. It is faster and more s en­
sitive than remote b ack-up m ethods.  In addition, it i s  
selective,  whereas remot e  back-up protection i s  
frequently non-selective. Fig. 2 show s  som e fault 
conditions where breaker-failure relaying could im­
pro v e  the quality of back-up protedion. Note that the 
generating-station high-voltage bus uses  a break er­
and-a-half arrangement. Lin e s  interconnect the station 
to system s s1, s2, and s3. 

If there is no m alfunctioning, fault L will b e  

cleared b y  lin e relay s  tripping break ers 5 ,  6 ,  and 9 .  

However, assume that the breaker- 6  mechanism stick s 

so that current flo w  through breaker 6 i s  not inter­
rupted. Now back-up protection mu st function. If re­
mote backup is relied upon, time-delay relay s  must 
trip remote breakers 7 and 8 .  In addition, the local 
generator feed through breaker 6 mu st be interrupted 
by tripping breaker 4. However, if breaker-failure 

S UPERSEDES I. L.  4 1 - 776. 1 E  
*Denotes changes from s uperseded iss ue . 

protection i s  installed, the fault i s  cleared by trip­
ping break er 3. Note that this p rovided selective 
tripping, since as much o f  the system as possible 
was l eft intact If breakers 4 ,  7, and 8 must trip,  the 
local generator is l o st and unn eces s ary s ep aration 
of the generating station from p ower sy stem s S 1 and 

s2 r e sults . Also , the tappe d  load i s  interrupted un­
nece ssarily instead of being l eft tied to system S . 2 

Remote backup, in addition to not being selective,  
may not b e  sensitive enough becau s e  o f  the relatively 

small proportion of the total fault current following 
in any one line. For example, in Fig. 2 there m ay be 

very littl e current flo w  in break ers 7 and 8 for fault 

L becau s e  of the large current contribution by the 

local m achines at the generating station. Thus ,  it 
may be diffic11lt or imp o ssibl e at breakers 7 and 8 to 

detect adjacent line fault s  without dep·ending upon 

s e quential tripping. If the generator feed is interrupted 
for fault L, such as by tripping breaker 4 ,  the current 
through break ers 7 and 8 may increase suffici ently 
for the relay s  to operate and trip breakers 7 and 8 .  

However, the system i s  by now cut to p i eces ,  and 
becau s e  of the long time delay in clearing the fault , 
the remainder of the system m ay be unstable. 

Although break er-failure protection offers many 

advantages ,  remote b ackup cannot be completely 
eliminated. For e xample ,  assume that breaker 3 fail s 
for bus-fault B in Fig. 2. Breaker-failure protection 
will promptly trip bre aker 2, but the fault is still fed 
by breaker 8 .  Likewise, if break er 2 fail s with a line 

fault at M, a remote break er mu st trip to cle ar the 

fault Break er-failure protection tri p s  breaker 3 ,  but 

break er 8 still feeds the fault Although breaker­

failure protection do e s  not complete the job in these 

e xamples,  i t  doe s  e xp editiously trip the local break er, 

making it e asi er for the remote relays to detect the 

fault 
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T Y P E  K C-4 R E LAY----------------------------------------------------------------------

-1< Single Bus /Single Breaker Arrangem ent 

Unl e s s  somethin g fails ,  current flow in the 
b re aker  should cease shortly after the trip circuit is 
energized . The time interval between these two 
occurr ences will be the break er-interrupting tim e .  If 
this interruption does not occur,  breaker-failure re­
laying will initiate the  tripping of other break ers.  
Fig s .  4 and 5 show how t his i s  accomplish ed.  Unless 
s ome thin g fails ,  eith er the  primary or back-up re­
lay s  initiate tripping of the faulted l ine breaker.  
Nate that the p ri m ary and back-up relays c onnect to 
separate s ets of c urrent transformers and d-e sup­
plies.  This w ay a failure in one or the other circuits 
will not disable all of the p rotection . 

When the prim ary prot ection operat e s ,  it energizes 
6 2 X ;  the back-up protection energizes 62Y.  Contacts 
o f these two auxiliaries start the breaker- fai lure 
timer 62, through the KC/4 contact s .  If the lin e 
breaker  fail s to clear the fault ,  KC-4 contacts remain 
closed. The c on tact of timer 62 clos es,  energiz­
ing the bus l ock-out relay 86B through 62X or 62Y 
and KC-4 contacts . Re lay 8 6B then trip s all  the 
b reak ers on the  bus.  

The TRB-2 rectifier in the primary - protection 
circuits of Fi gs.  4 an d 5 blocks the flow of  red­
light supervis ion current t hrough the 62X coil . 

An MG-6 relay pe rforms the 62X function in Figs.  
4 and 5.  Actually an SG wi ll suffice unles s a direc­
tional-comp arison b locking system provides the 
p rimary protection . With this system two MG-6 con­
tacts seal around the RRG and RRP contact s .  ( Refer 
to  drawing 540D542 for the details of t hi s  arrange­
m en t . )  

Breaker-and-a-Ha l f  Arrangement 
Typical trip and c ontrol circuits for breaker­

failure back-up protection for the breaker-and-a-ha lf 
bus arrangement are s hown in Figs . 6 & 7. Th e trip 
circuits for line A and bus L are shown. Similar cir­
cuits would e xi st fo r break er 3, line B and bus R. 

Protection agai nst break er 2. failure for line A faults 
and break er 1 failure for line A o r  bus L faults is 
discussed b elow. All other break er failure fault com­
binations are e quival ent to one of the s e  three com­
binatio ns. For e xampl e ,  protection against a break er 
3 failure for bus R faults i s  similar to the protection 
against a breaker 1 failure for bus L faults. 

Refer to Fig.  6.  Assuming a failure of break e r  2 
for a fault on line A, the br eak er- fai lure tim er 62 as­
s ociated with breaker 2 is energized by 62X or 62Y 
from lin e A. Since the KC-4 current detector 50-2 

6 

* 

* 

which is supplied by breaker 2 current does not 
drop out , 62 of breaker 2 operates 8 6LN of 
b r e a k e r  2 .  O n e  8 6 L N  c o ntact  trips b r e a k e r  3 .  
Another 86LN cont act stops the transmis sion of a 
blo cking signal on line B ,  allowing the remote pilot 
relays to trip the remote line B break e r ,  if t hey de­
tect the fault . Thus ,  the fault on line A is now 
cleared. Another 86LN contact blocks high- sp eed re­
closing of breaker 3 . Note that the timer is associa­
ted with the middle breaker ,  which is the breaker 
that has failed. The timer caus e s  tripping of  both 
out side breakers ,  which is the s ame approach used 
for ring bus protection , to be described later .  

An e sse ntial functi on ,  the sel ection of the faulty 
breaker ,  is performed by the KC-4 . Relays 6 2X and 
and 62Y indicat e  that the fault has not been cle ared , 
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 5 0- 2  KC-4 performs this 
job.  

If breaker 1 fails for a fault on line A,  bus L is 
c leare d .  This is accom plished by the bus L break e r­
failure timer which is energized by the  line A relay ;  
detector 50- 1 s elects t h e  faulty break e r .  Note that 
the line A part of the bus L timer circ uit in Fig. 6 
is the s am e  as that used with the sin gle bus/singl e 
break er arrangem ent in Figs.  4 and 5 .  

If breaker 1 fails for a fault o n  bus L it  i s  de­
sirable to trip breaker 2 and stop the transmis sion 
of blocking carrier on line A. This is accomplished 
by the 86Z device which i s  energized through 62ZL , 
50- 1 and 62L contacts and a six ohm resistor , as 
shown in Fig .  5 .  One 86Z cont act trips breaker 2 .  
Other 86Z contacts stop blocking carrier o n  line A 
and block reclosing of breaker 2 .  The six ohm re­
sistor and the 86Z coil are both low i mpedanc e 
compared to the 62L circuit resistanc e .  Therefor e ,  
the 8 6 Z  coil will not affe ct t h e  6 2L timing , and the 
62L timing circuit  current will not be enough to pick­
up the 86Z devic e .  The six ohm circuit  mai ntains 
approxi mately half-voltage on the 62L device after 
the timing is completed. The purpo se of this seem­
ingly involved circuitry is to permit a single current 
detector , device 50- 1 ,  to supervi se 62L timi ng,  
86BL tripping and 86Z tripping .  

In Fig.  7, a s eparate timer  is associated with 
each br eaker and the need for multiple control p aths 
i s  elimi nated . 62ZL initiat e s  breaker fai lure opera­
tion directly along with 62X and 62Y.  

Note that , for  bus faults with a failed breaker ,  
the bus  lockout aux .  86BL i s  re-tripped by t h e  86Z 
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TYPE KC-4 RELA Y------------------------------------'I�.L:..:·�4!..!1.:..:-7:.!7..:::.6·:..!1.!:-F 

contact ;  t his is unn ec essary but not detrem ental and 
permits s impl est circuitry . Similarly, a line A fault 
with break er 1 fai lure will initiat e redundant tripping 
of breaker 2 and trans fer-tripp in g of lin e  A.  

R ing Bus Ar range ment 

The circuits for the ring bus are shown in Fig. 8 
with trip and c ontrol circuits o utlin ed for breaker 2 ,  
toget her with line-B primary and back-up protection 
circuits . As wit h t he breaker- and-a-half Schem e ,  the 
primary protection uses tripping re ctifier s ,  and the 
backup uses an auxiliary relay t o  trip two bre aker s .  
As before , t h e  62X and 62Y relays ar e operated by 
t he primary and b ack-up relays , respectively . 

-Jc Ass um e a failure of breaker 2 for a fault on line 
B.Line-B relay 62X or 62Y is operated and energizes 
breaker-2 timer. Sin ce current detector 50 for breaker  
2 remains energized by the breaker- 2  current .  6 2  
operates to  energize relay 86BF-Relay 86BF trips 
breakers 1 and 3, blocks re clos ing on breakers 1 ,  2 ,  
and 3 ,  and stops carrier o n  lines A and B. T h e  trip­
ping of breaker 3 and the stopping of carrier of line 
B is unn eces sary, since it is assumed that the pro­
tective relays have already accomplished these 
result s .  Although unnecessary, these functions do 
no h arm and simplify the circuitry by pe rmitting the  
8 6BF relay to trip b re akers and stop c arrier symme­
trically, without regard to w hether the fault is on 
line A or line B. 

Th e p urpose of stopping carrier on line A i s  to 
remov e carrier blocking to p e rmit remote carri er 
relay tripping .  Otherwi s e ,  line A c on tinues to fe ed 
the fault through break er 2 until a b ack-up relay 
operates or until the fault burns clear. 

Add itional Contacts 
Fig s .  4 through 8 s how how an AR auxiliary 

re lay may be connected to provide additional c on­
tacts .  In each case,  the AR will operat e when b oth 
the KC-4 contacts and the 62X, Y, or Z contacts 
clo se . The 10-watt AR coil (80 rna @ 125 Vdc) will 
not pick up the ICS unit in the KC- 4 ,  but m ay hold 
the ICS picked 'up unl e s s  its coil current is inter­
rupted by the 86B contact as shown. 

Note that on e of the TRB- 2 zener diode s in Figs . 
4 and 6 is des ignated as n ec e s s ary only if the AR 
relay is used.  

Fi g. 9 illustrates how Fi gs . 4 through 8 may be 

m odified so that the AR relay will be ope rated bY 

-jC 

the KC- 4 overcurrent unit c ontacts directly. If this 
is done, it is ess ential that the KC- 4 relay be s e t  
w ell ab ove load c urrent ;  otherwise, the overc urrent 
unit contacts may be dam aged by rep eated k eying of 
the AR relay coil c urrent. 

CHARACTER ISTICS 

Phase & Ground Overcurrent Unit s are available 
in the following current range s :  

R ange Taps 

0 . 5  - 2 Amps.  0 . 5  0 . 75 1 . 0  1 .  25 1 . 5  2 
1 - 4 1 . 0  1 . 5 2 . 0  2 . 5  3 . 0  4 . 0  
2 - 8 2 3 4 5 6 8 

The tap value is the minimum current required 

to just close the overcurrent r elay contacts .  For 
pickup settings in between taps refer to the s ection 
under adjustment s .  The pickup and dropout time 

curves for the phase ove rcurrent units is shown in 
Fi g. 1 0 .  

Trip Circuit 

The main cont acts will s afely close 30 amperes 
at 250 volts d-e and the seal-in cont acts of the indi­
cating contactor swit ch will safely carry t his current 
long enough to trip a circuit bre aker . 

The indicating contactor switch has two taps 
t hat provide a pickup setting of 0 .  2 or 2 amperes. To 
c hange taps re quires connecting of lead located in 
front of t he tap block to the desired s etting by m eans 
of a screw connection. 

Trip Circuit Constants 

Indicating Cont actor Switch -
0 . 2  amp . tap 6 . 5  ohms d-e resistanc e 
2 .  0 amp . tap 0 . 1 5 ohms d-e resistance 

SETTINGS 

Phase & Ground Overcurrent Unit 

The pickup current s etting is made by means of 
the connector screw located on the tap plat e .  By 

placing t he connector screw in t he de sired tap ,  the  
relay will j ust close i ts  contacts at  the tap v alue 
current . 

CAU T I ON Since the tap block connector screw carries 
operating c1JJ'rent, be S1JJ'e that the-screw is tumed 
tighto 
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TYPE KC-4 RELAY--------------------------------------

* EN ERGY REQUIREMENTS 

PHASE & GROUND OVERCURRENT UNIT - 60 CYCLES 

Ampere VA at 
P . F. Angle 

VA at 
P . F .  Angle Range Tap T ap Value 5 amp s 

. 5  . 37 39 24 46 

. 7 5  . 18 36 1 3  3 7  

. 5- 2  1 . 39 35 8 . 5  34 
1 .  25 . 4 1  3 4  6 . 0  3 2  
1 . 5  . 4 1  32 4 . 6  3 1  
2 . 4 5  3 0  2 . 9  28 

1 . 4 1  3 6  9 . 0  36 
1 . 5  . 4 4  3 2  5 . 0  32 

1-4 
2 . 47 3 0  3 . 0  29 
2 . 5  . 50 28 2 . 1 27 
3 . 53 26 1 . 5 26 
4 .59 24 0 . 93 24 

2 1 . 1 4 9  6 . 5  48 
3 1 . 2  4 3  3 . 3  4 2  

2-8 4 1 . 3  38 2 . 1 37 
5 1 . 4  3 5  1 . 4  3 5  
6 1 . 5 33 1 . 1  3 3  
8 1 . 8 29 0 . 7  29 

4 1 . 5  5 1  2 . 4  5 1  
6 1 . 7 45 1 . 2  4 5  

4 - 1 6  8 1 . 8  4 0  0 . 7  40 
9 1 . 9  38 0 . 6  38 

1 2  2 . 2 3 4  0 . 37 3 4  
16 2 . 5  3 0  0 . 24 3 1  

Current Rat ings  
RATING O F  T H E  OVERCURRENT UNITS ( PHASE & GROUND) 

RANGE CONTINUOUS RA TING ONE SECOND RATING 

. 5- 2  
1-4 
2-8 
4- 1 6  

I n  or der t o  avoid op ening t he current t ransformer 
circuits when changing t aps under load ,  connect the 
spare t ap screw in t he de sired tap position befor e  
removing t he other tap screw frojll the original tap 
position.  

I n d i c a t i n g  C o n t o c t or S w i t c h  ( I C S . )  

Connect the lead located in front of t he tap block 
to t he de sired setting by means of the connecting 
scre w .  When the relay energizes a 125-or 25 0-volt 
d-e type WL re lay switch or e quivalent , use t he 0 . 2  
ampere tap;  for 48-volt d-e applications set i n  2 tap 
and use WL coil SII304C209G0 1 .  

INSTALLATION 

The re lays should be mounted on switchboard 
panels or their equivalent in a loc ation free from 

8 

( Amperes) ( Amperes) 
5 
8 
8 

1 0  

1 0 0  
1 40 
1 4 0  
200 

dir t ,  moistur e ,  excessive vibration,  and heat . Mount 
the relay vertic ally by means of t he four mounting 

holes on t he flange for semi-flush mounting or by 
means of t he r e ar mo unting stud or st uds for projec­
tion mounting . Either a mounting stud or t he mounting 
screws may be utilized for grounding t he r e lay. The 
electrical connections may be made dire ctly t o  the 
terminals by means of screws for steel  panel  m ount­
ing or the terminal studs fur nished with t he r e lay for 
t hick  panel mounting . The terminal studs may b e  
e asily removed o r  inserted b y  locking two nuts on 
t he stud and then turning the proper nut  with a wrench.  

For detailed information,  refer to  I .  L .  4 1 -076.  
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T Y P E  KC-4 R E L A Y -----------------------------------------------------------------------I ._L_. _4_1 -�7-76�·�1�F 

BKR -I TRIPPING LINE A RELAYING 

.868 

. L 

"· 

4 

BUS L CLEARING BKR.-2 TRIPPING BKA•2 FAILURE DETECTION 

�0 KC - 4  CURRENT 
6 2  D - 5  TIMER 

62X M G  OR SO 

86 B l LOCKOUT AUX. 86BF WL LOCKOUT AUX. 
878 BUS OIFF. 

Z M G -
W L  LOCKOU AUX. 

2 9 3 8 0 0 5  
* Fig. 6 Simplified External Schematic  of the KC-4 Relay for Breaker Failure Protect ion of a Breaker- and- a- Half Bus - One 

Timer Per  Bus 

BKR - I  TRIPPING LINE A RELAYING BUS L CLEARING BKR.- 2 TRIPPING !lllll• l  FAILURE OETEC TION 

52 

.. 
z 

ll.,.e-- TRI,. 
BFT...... IN(IIl.-3 

ll__c-- ILOCK "fCL. 

I FL.._ IKit-1 
e&r- 8l.OCK lt(Q.. 
BFL...- .u.-z 
ats....c--- ILOCK IUCL. 

lf' L...-- eKit.-3 
os_r- L•N£ " 
IF T...._ c...-:R Sf 
II� LIN( I IFL._ CAIIIIElO I 

• t •  
BKR. 2 DfVICI DUCIItiPTIOM 

TRB-2 ZENER TRIPPING UNI 
50 KC-4 CURRENT 

- 5  IME 

X II 0 

6 X 
86BF WL LOCI<OU AUX. u 01 

AUX. 

1 /  
I I BAY 

2 /  AY 

7 1 9 8 3 9 4  
* Fig. 7 Simpl ified External Schematic of  the K C-4 Relay for Breaker Failure P rotection of a Break er-and- a- Half Bus - One 

Tim er Per Breaker 
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, 
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62 Tf>-S IIEAIU FAI LUIE TIMEt 1/111. 

621 SG TIMU AUX. 1/LIIE 
62Y SG TIMER lUI. 1/liiE .... Ill IIEAIU FAILUIE LOCIOUT 1 / 111 . 

9• TI-t AUX. TII,IIG IELAY 1/LIIE 
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MEAl Cl*T.lCT IF USED W i lli IC 
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* Fig. 8 Simplified External Schemat i c  of  the K C-4 Relay for Breaker Failure P rotection of  a Rin g  Bus 
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T Y P E  K C -4 R E L A Y  ---------------------------------...!I�.L:.:-..!4!..!1�-7:.!_7_!!:6·:..!1.!:..F 

NOTE: 
THIS CONNECTION 

MAY ONLY BE USED 
WHEN II/I3/IO 
ARE SET WELL 
ABOVE LOAD 
C U R RENT 

AR CONTACT REPLACES I t/I 3/IO CONTACTSIN 

BREAKER FAILURE BUS 

CLEARING CIRCUIT 

TYPICAL BREAKER FAILURE SCHEME SHOWING 
KC-4 RELAY DIRECTLY OPERATING AR AUXILLARY 

3 4 9 0 A0 9  
-l< 

Fig. 9 Di rect Operation of  AR Relay by KC-4 O vercurrent 
Contacts 

ADJ USTMENTS AND MA INTENANCE 

The proper adj ustments to insure correct opera­
tion of this relay have been made at the factory. Upon 
rece ipt of the relay, no customer adjustment s ,  other 
than those covered under "SETTINGS, " should be 
required.  

A c c e pt a n c e  C h e c k  

The following check i s  recommended to i nsure 
that the r e lay is in  proper working order :  

Phase & Group overcurrent Unit 

1. Contact Gap - T he g ap between the station­
ary and moving contacts with the relay in the de­
energized position should be approximately . 0 20 . "  

2 .  Minimum Trip Current - The pick-up of the 
overcurrent unit can be checked b y  ins erting the tap 
screw in the de sired tap hole and applying rated tap 
value current . The contact should c lose w ithin ±5% 
of t ap value current .  

Indic ating Contactor Switch (ICS) 

Close the phase or ground relay contacts and 
pass sufficient d-e current through the trip circ uit to 

c lose the contacts of the ICS. This value of curre nt 
should not be greater than the particular ICS t ap set­
ting being used . T he indicat or target should drop 
freely . 

60 

50 

/ irYROPOOT TO 9!1 '11. C F P� 

� V� l  I J_..--- P I C K U P  I )lRF, TO 80 '11. OF PIC 

� 
J....-- vDR�ou I Tol o .. �F J 

t-Z ......... t---+-- -

"' 0 4 0  z 0 (.) "' "' 
::; .J 3 0  
:::E 
'"' 
"' 
:::E 20 ;::: 

KUP 

KUP 

KUP 

1 0  

O 
0 2 4 6 8 1 0  12 1 4  16 18 20 

M U LT I P L E S  OF T A P  VA L U E  C U R R E N T  

6 2 9 A 5 7 6  
-l< Fig. 10. M aximum P i ck-Up and Drop-Out Time Curves fo r 

the Phase and G ro und Overcurrent Units 

The cont act gap should be approximately . 047" 
between the bridging moving cont act and the adjust­
able stat ionary contact s .  The bridging moving cont act 
should touch both stat ionary contacts simultaneously. 

R o u t i n e  M a i n t e n a n c e  

All relays should be inspected periodically and 
the operation should be c hecked at le ast once every 
year or at such other time intervals as may be dictated 
by experience t o  be suitable to the p articular appli­
cation.  

All cont acts should b e  periodically cle aned . A 
contact burnisher S# l 82A836H01 is recommended for 
t his purpose . The use of abrasive material for clean­
ing contacts is not recommended,  because of the dan­
ger of embedding small particles in the face of the 
s oft silver and t hus impairing t he c ontact . 

C al ibrat i on 

Use the following procedure for calibrating the 
relay if the relay has been t aken apart for repair s or 

t he adj ustments have been di sturb ed . This pr ocedure 
s hould not be used unless it i s  apparent that the re­
lay i s  not in  prop er working order. (See " Acceptanc e 
Check " ) . 
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T Y P E  K C-4 R E LAY 

I ISJAITAIIEOUS 
OY!R CUUUT 

( U��U CYL.UW I T )  

INl[RNAL SCHEIIIATIC 

U ISTAITAIIIEOUS 
OYER CUtREll 

( M I DDL! CYL.U. I T )  

OPEII'ATI O" 
I IWICATOR 

8 6 2 A 6 1 2  
* Fig. 1 1  K C-4 Relay lnstantaneous- O vercurren t Contacts to 

Separate Terminals in FT-4 1 Case. 

Phase & Ground overcurrent Unit 

The moving contact ass embly has been factory 
adj usted for low cont act bounce performance and 
should not be changed . 

The set screw in the stationary cont act has b e e n  
shop adj usted for opt i mum follow and t h i s  adj ustment 
should not be d isturb e d .  

1 .  T h e  upper p i n  b e aring should b e  screwed 
down until there is  approximately 1 /64 " clearance 
between it and the top of shaft bearing . The upper 
pin bearing should then be sec urely l ocked in posit ion 
with the lock nut . The lower b e aring position is  fixed 
and c annot be adjusted.  

2 .  The contact g ap adj ustment for the overcur­
rent unit is  made with the moving contact in t he re set 
position , e . e . ,  against t he right side of t he bridge . 
Advance the stationary cont act until the cont act s 
j ust close . Then back off the stationary contact 2/3 
of one turn for a gap of approximately . 0 20 . "  The 
clamp hold ing t he stationary cont�ct housing need 
not be loosened for the adj ustment since t he clamp 
utilizes a spring-type action in holding t he stat ionary 
contact is posit ion .  

3 .  The sensit ivity adj ustment i s  made by vary­

ing the tension of t he spiral spring attac hed to t he 

moving element assembly.  The spring is adjusted by 
placing a screwdriver of similar tool into one of the 

notches located on the per iphery of the s pring adjuster 

and rotating it . The spring adj uster is located on the 

und erside of t he bridge and is held in place b y  a 
spring type clamp t hat does not have t o  be loosened 

prior to  making the neces sary adjustment s .  

12  

INSTANTANEOJS 
OVER Cl.fmENT 

( UPPER CYL.LNIT) 

TWO IN SERIES 

Fc:Jf 250 \/. 0. C. 

INDICATING 
CONTACTOfL 
SWITCH 

INSTANTANEOUS 
C7YER CURRENT 

(MIDOLE C't'l. UNIT) 

INSTANTANEOUS 
OVER Cl.R£NT ( LC1M[R C'!'L LNIT) 

CHASSIS OPERATED 
SHI:FTING S\IIITCH 

REO HANCt.E 

TEST SWITCH 

CLRRENT TEST 
JACI< 
TERMINAL 

8 6 2 A 9 9 7 
-!< Fig. 12 KC-R el ay ln stantaneous- O vercurrent Series m ak e  

Contacts i n  FT- 4 1  Case. 

Insert t he t ap screw in the minimum value t ap 
setting and adjust t he spring s uch t hat t he cont acts 
will close when e nergized wit h t he r e quired c urrent . 
The pick up of the overcurrent unit with t he t ap screw 
in any other t ap should be within ±5% of t ap valu e .  

I f  adj ustment o f  pick-up c urrent i n  between t ap 
settings is des ired , insert t he tap screw i n  the next 
lowest tap setting and adj ust the spring as de scrib ed . 
It should be noted t hat this adjustment results in a 
slightly d ifferent time c haract eristic curve and burden.  

Indicat ing Contactor Switch (ICS . )  

Close the main relay cont acts and pass sufficient 
d-e current through t he trip circuit to close the c on­
tacts of the res. This v al ue of curr ent s hould be not 
greater t han t he particul ar res t ap setting being used .  
The operation i ndicat or target should drop fre ely .  

The contact gap should be approximately . 04  7 "  
between the bridging moving contact and the adjust­
able stat ionary cont ac t s .  The bridging moving cont act 
should touch both stationary c ontacts simult an eously.  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However , interchangeable parts can be 
furnished t o  the customers who are equipped for  doing 

repair work . When ordering part s ,  always give the 
co mplete nameplate data. 
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T Y P E  K C-4 R E L A Y  ------------------------------------------------------------��-�L�-�41�-�77�6�.1F 

32 I I I 
r----1r---· ,-,..... 

I �Tr I.- 6.!._ ·1 

. f-

TEII41 MAL AND 
MOUIIT I IIG BETA I LS 

• 1 80-32 SCREW 

! D I A .  10  HOLES 
II OR CUT OUT 

9 
i6 

C'?( :r 
Ill 

-b. 
---It� ' - I �58� 

- ,.  
en 

'AIIEL CUTOUT & Dlt i LL I IIG 
FOR SEMI FLUSH MTG. 

,AIIEL Dlt l lL I IG OR CUTOUT FOil 
PIO.IECTIOII MTG. 

( FIOMT VIEW) 

-l< Fig. 13.  KC-4 Relay in FT-4 1 Case. 

I i" D IA. " HOLES FOil 
• 190-32 MTB. SCI!EW!I 

t•· 

5 7 - 0- 7 9 0 4 
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WESTI NGHOU SE I.L. 41 -776.1 K 

I N S T A L L A TI O N  • OPE R A T I O N  • M A I N T E N A N C E 

I NSTRUCTIONS 
TYPE KC-4 OVERC U RR E NT RELAY 

CAUTION: Before putting relays into service, 
remove all biocking 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. 

APPLICATION 

The type KC-4 is a non-directional current or 
fault detector which operates for all  phase and 
ground faults to supervise the tripping of other 
relays. It is particularly suited for breaker-failure 
relaying schemes, in which it indicates the presence 
or lack of current flow in the protected circuit 
breaker. The relay can be applied where the phase 
units are to be operated indefinitely in the picked 
up position, set well below full load. Alternatively, 
where the relay is to be used as a fault detector 
(pickup above full load) the 98% or better dropout 
ratio of the phase and ground units is advan­
tageous. 

Specific breaker failure schemes using the 
KC-4 relay, with detailed explanations, are given 
in the OPERATION section. 

CONSTRUCTION 

The type KC-4 relay consists of two phase 
instantaneous overcurrent units, (I A and I c), one 
ground instantaneous unit Oo), and an indicating 
contactor switch (ICS). The principal component 
parts of the relay and their location are shown in 
Figure l .  

PHASE AND G RO U N D  INSTANTANEOUS 

OVERC U RRENT U N ITS 

(lA, Ic, Io) 

Each instantaneous overcurrent unit consists 
of an induction cylinder unit, capacitor, varistor, 
and a transformer. The components are connected 
such that a contact closing torque is produced 
when the current exceeds a specified value. 

IN DUCTION CYLINDER U N IT 

Mechanically, the cylinder unit is composed of 
four basic components: a diecast aluminum frame, 
an electromagnet, a moving element assembly, 
and a molded bridge. 

The frame serves as the mounting structure 
for the magnetic core. The magnetic core which 
houses the lower pin bearing is secured to the 
frame by a locking nut. The bearing can be re­
placed, if necessary, without having to remove 
the magnetic core from the frame. 

The electromagnet has two pairs of coils .  The 
coils of each pair are mounted diametrically oppo­
site one another, and a capacitor is connected in 
series with one pair of coils . In addition, there are 
two locating pins.  The 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. 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub 

A ll possible contingencies which may arise during installation, operation, or maintenance. and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment,  the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41 -776.1 J,  dated December 1 977 
0 Denotes change since previous Issue. 
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Fig. 2. External Connections for the KC-4 Relay - Breaker Failure Protection of a Single Bus/Single Breaker A t 
- One Timer per Bus. 

rrangemen 

has been initiated . They energize the T D-5 
breaker-failure timer (62) through the KC-4 (50) 
contacts, which have a lready closed in response 
to the same fault which operated the line relays .  
I f  the breaker interrupts fault  current as expected, 
the KC-4 drops out and the T D-5 timer is de­
energized before it times out; no further action 
is taken. But if  current flow continues beyond the 
expected time limit, the T D-5 delay expires and 
the output (T R) contact of the T D-5 energizes 
the 62A auxiliary relay for contact m ultiplication .  
62A contact energizes the 86B lockout auxil iary 
to strip the bus and block reclosing. 

Note that, in figure 2 ,  each breaker has its own 
line protection relays, B F I  auxil iary and KC-4 
current detector; but that all of these funnel into a 
single T D-5. timer. This is done for ecom ony since 
the same tripping device, 86B,  is  energized regard­
less of which breaker fai ls .  Targeting of the parti­
cular failed breaker is accomplished by the ICS 
in  the associated KC-4 in conjunction with the 62X 
and 62Y BFI  contacts for that  l ine .  The zener 
blocking diode inside each KC-4, connected to 

4 

terminal 50-2, isolates the m ultiple trip circuits 
of the KC-4 ' s  from one another so that only the 
targ·et of the failed breaker wil l  drop. 

A fter the TD-5 has operated and picked up. 
62A, the 62A contact also energizes the 86BF 
auxil iary relay . Refer to the  primary breaker 
tripping circuit .  If a fault  occurs and the breaker 
operating mechanism is stuck (the most frequent 
type of breaker fai lure), l ine relays energize the 
trip coil with no effect. The breaker fai lure scheme 
will operate the init iate back up tripping, el imin­
ating threats to power system integrity . However, 
de current will continue to flow in the primary 
relay ICS and in the breaker trip coil ,  uninter­
rupted by the stuck 52a contact .  The trip coil, and 
other devices in the tripping path, are only inter­
mittently rated and may disintegrate or ignite 
before operators or repair crews can intervene .  
For  this reason, a normally-closed 8 6 8 F  contact 
is shown in series with the trip circuit, to interrupt 
de current flow. 

A fter the T D-5 has operated, a sneak path may 
be created through the supervising lamp for the 
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T Y P E  K C-4 R E LA Y  ___________________________________________________________ I._L_. 4_1_-7_7_6 . __ 1 K  

86BF coil ,  backwards through the closed 62A con­
tact, through the KC-4 terminals 1 and 2, and 
finally into terminal 9 of the TD-S .  This sneak 
current may prevent the TD-S from dropping out, 
a normally-closed 86BF contact cuts off the TD-S .  

In the primary breaker-tripping circuit, the 
TRB-2 blocking diode prevents red supervising­
light current from flowing in the 62X coil .  

In both the primary and the backup tripping 
circuits, the 62X and 62Y coils are connected to 
follow the protective relay contacts and should 
never be connected in series with S2a contacts. 
Otherwise, BFI is lost when the breaker functions 
mechanically, opening S2a, but fails to interrupt 
current flow . The resistor in parallel with the 94T 
auxiliary dissipates 62S Watts in a 1 2S Vdc control 
scheme. It draws sufficient current to hold an ICS 
in the line backup tripping circuits picked up, and 
may burn if the S2a contact doesn't open. A 86BF 
contact deenergizes the backup circuit to prevent 
this. 

For a bus fault, the 87B relay contact energizes 
the 86B lockout auxiliary to strip the bus and 
block reclosing. The blocking valves T RB-2 
prevent the 87B from energizing the 86BF aux­
iliaries . However, in case of breaker failure during 
a bus fault, the BI:"I auxiliary 62Z relay is picked 
up by 87B.  The closure of contact 62Z provides 
a signal in the breaker failure scheme to energize 
the TD-S timer, then picks up the corresponding 
86BF auxiliary. 86BF contact initiates the transfer 
trip for isolating the faulted bus. 

Figure 2 also shows how BFI seal-in can be 
provided when one timer is used per bus. The TD-S 
relay containing the TX relay cannot be used here. 
A separate 62 Z auxiliary relay is provided for each 
breaker, each with a TRB-2 blocking diode to 
isolate the circuits on multiple breakers from 
one another. 

Figure 3 shows a breaker-failure scheme for 
the same bus arrangement. The key differences 
are that (a) now a separate TD-S timer is dedicated 
to each breaker; and (b) in this scheme BFI  seal-in 
is provided by the TX auxiliary in TD-S .  

The telephone relay coil TX in  parallel with 

the TD-S timer 62 is optionally used to seal-in 62X 
and 62Y contacts. When the KC-4 contacts and 
62X or Y contacts are both closed, both the timer 
circuit and TX are energized; TX seals around 
62X and Y so that only the opening of the KC-4 
contacts can stop the timer. This may be needed 
when 62X and Y are energized by potential­
polarized distance relays. If a close-in fault occurs 
so that the polarizing potential collapses com­
pletely, the distance relay will reset after stored 
energy in the polarizing circuit damps out 
(usually l S to 30 ms). This will cause dropout 
of 62X or Y, even if the breaker has failed and 
the fault remains. The TX contact will keep the 
timer energized for this critical situation, allowing 
the breaker failure scheme to function and strip 
the bus. 

In figure 3 ,  the ICS in the TD-S now provides 
the seal-in and target functions, since a separate 
TD-S is dedicated to each breaker. 

With the KC-4 connected adjacent to the de 
positive supply as shown in figure 3 ,  a SOX auxil­
iary relay can be connected between terminal 2 of 
the KC-4 and de negative. SOX then follows the 
KC-4 and provides contact multiplication. This 
allows the KC-4 to perform other non-breaker­
failure functions. For example, a SOX contact can 
be used to supervise a distance relay trip circuit 
to prevent false-tripping on loss of ac potential 
supply . 

Although using a separate timer for each 
breaker is more costly than the scheme of figure 
2, there are several performance advantages: 

( 1 )  For a fault which begins on one line and sub­
sequently spreads to another (such as can occur 
on a double-circuit tower), the common timer 
in figure 2 will energized by the initial fault. 
However, even if the breaker clears the first 
line affected, the 62X and Y contacts and KC-4 
relay of the second faulted line will keep the 
timer energized. The time delay may expire 
and the bus may be stripped before the second 
breaker clears the fault, even though no 
breaker failed. 

(2) If the breakers on the bus have different 
interrupting times, a common timer must be 
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T Y P E  K C-4 R E LA Y--------------------------------------
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Fig. 3. External Connections for the KC-4 Relay - Breaker Failure Protection of a Single Bus/Single Breaker Arrangement 
with One Timer per Breaker. 

set to accommodate the slowest breaker. Sep­
arate timers provide faster backup clearing 
for fast breakers. 

(3) With separate timers, the bus can be recon­
figured without rewiring the breaker failure 
circuits. 

(4) If BFI seal-in is needed it is easy to obtain 
with separate timers. With a single timer, 
auxiliary relays and blocking diodes must be 
added whose cost mitigates the timer savings. 

B REAK ER-AN D-A-HALF ARRAN GEMENT 

Figure 4 show breaker-failure protection cir­
cuits for a breaker-and-a-half bus arrangement, 
with one timer for each breaker. 

The basic functioning of the scheme of figure 4 
IS the same as for · the single bus-single breaker 
case. 

First, consider the breaker I failure detection 

6 

circuit as an example for a breaker adjacent to a 
bus. Breaker-failure timing is initiated not only 
for faults on line A,  but on bus L as well . Auxiliary 
relay 62Z-L in the Bus-L clearing circuit provides 
B FI to breaker-failure schemes for breakers 1 ,  4,  
and others on bus L whenever a bus fault occurs 
and bus differential relay 878- L  operates. 

For a bus fault on L and a failure of breaker 1 ,  
the timer 62 will energize lockout -switch 86BF 
directly which will in turn cause tripping and re­
close blocking of breaker 2 and transfer tripping 
of breakers at the remote end of line A. The timer 
62 also energizes lockout switch 868-L through a 
TRB-2 blocking diode; this is not detrimental but 
is redundant since 868-L was already tripped by 
the bus relay 8 7 8- L .  

Now consider a fault on  line A and a failure 
of breaker I .  BFI is provided by 62X and Y. The 
timer 62 will energize 86Z and 868-L through 
TRB-2 as just described. In this case, breaker 2 
and remote-breaker tripping were already accom-www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E  K C-4 R ELAY --------------------------------------------------------------------
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868 � ��gc�SING 
L � BKR I 

866 _r---"' ����SING 
L � BKR 4 

BKR.I FAILURE DETECTION BKR. 2 FAILURE D£TECTION 
86BF2 rTRIP 
LeKR.-1 
rTRIP 

L-aKR.-3 
rBLOCK RECL 
LeKR.-1 
rBL.OCKRECL 
L aKR.-2 
r='fci� 
LeKR.-3 
rliNE A 
L��fpNS w 

LUNE B 
Lt��SFEfl 

CLINE A BU TRIP <'T 

CLIN E S  B U  TRIP 
e n  t::----_. 

DEVICE TYPE 
TRB-2 

oo- KC-4 
" 
62 T0-:5 
62X 
62Y 

c�rMER CKT 

DESCRIPTION 
ZENER TRIPPING UNIT 
OVERCURREN�TECTOR 
POWER CIRCUIT BREAKER 
BREAKER FAILURE TIMER W/TX 
B. F. INITIATE AUX.-PRI 
B F INITIATE AUX.-BACKUP 
B.F. IN�TIATE AUX.-BUS 
BUS DIFF. LOCKOUTAUX 
B. F. LOCKOUT AUX. 
BUS OIFF. RELAY 
TRIPPING AUX 

& '"HIGH-THRESHOLD TYPE{4MS PICKUP} 

NO. REQ'O 
3/BA'I'+I 
1 /BKR. 
3/BAY 
1/BKR. 
II LINE 
!/LINE 
IIBUS 
1/Bus 
1/BKR 
JIB US 

OWG NO 
187A696 
18BA640 

3515AI7 
3500A85 
3500A85 
35QOA85 

!/LINE �OOA88 

AA :WITH SUPERVISING LIGHT, USE EITHER 868 CONTACT OR TRB-2 
t =g��T��NA� ZF��E�E�����0riF ���HAND 62Y CONTACTS. 

1428Cl8 
Sub 5 

Fig. 4. External Connections for the KC-4 Relay - Breaker Failure Protection of a Breaker-and-a-Half Bus Arrangement - One Timer 
per Breaker. 

plished by line relays, so these actions are re­
dundant. However, the blocking of reclosing for 
breaker 2, and reclose blocking at the remote 
terminal via the transfer-trip signal, are now 
provided. Also, 868-L now strips bus L to isolate 
the failed breaker 1 .  

Now, refer to the breaker 2 failure detection 
circuit. BFI is provided by 62X and Y contacts for 
lines A and B, since a fault on either initiates 
tripping of breaker 2. If breaker 2 fails and the 
timer 62 delay expires, lockout switch 86BF is 
energized. Contacts of 86BF trip breakers 1 and 3, 
block reclosing on all 3 breakers, and transfer-trip 
lines A and B. Some of these actions are redund­
ant-for example, a line A fault does not require 
re-tripping of breaker 1 .  But none of these re­
dundant actions are detrimental. Remember that 
transfer-tripping of the remote end of the faulted 
line isn't really redundant since it performs the 
important additional function of blocking re­
closing at the remote terminal. 

The TX relay is shown providing optional seal-

in of BFI contacts as described for the single-bus 
single-breaker case above. 

As mentioned before, on breaker failure 
protection, a separate timer for each breaker has 
an advantage over a common timer per bus, and 
also most of the breaker-and-a-half bus arrange­
ments are applied to the rather high voltage 
system. Therefore, it is recommended that a 
separate timer be applied for each breaker for 
the breaker-and-a-half bus arrangement. 

RING BUS ARRANGEMENT 

Figure 5 shows the line and breaker-failure 
protection circuits for a ring bus. The symmetry 
of the bus permits a simple circuit for the latter 
function . Using breaker 2 as an example, BFI  is 
provided by 62X and 62Y contacts from lines A 
and B, since a fault on either line initiates breaker 
2 tripping. If the time delay expires, the lockout 
switch 86BF trips adjacent breakers 1 and 3 ;  
blocks reclosing of  breakers 1 ,  2 ,  and 3 ;  and 
transfer-trips both line A and line B. As in the 
breaker-and-a-half scheme, redundant actions are 
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T Y P E  K C-4 R E LA Y----------------------------------------------------------------�--

allowed since they cause no difficulties and result 
in the simplest scheme. Recall that the transfer­
tripping of the faulted line isn't really redundant 
since it provides the critical reclose-blocking 
function at the far terminal, as in the previous 
cases. 

S ETTING THE KC-4 FOR BREAKER 

FAI LURE P ROTECTION 

In all of these schemes, the KC-4 phase-unit 
pickup should be set above maximum load but 
below minimum fault current levels. The residual 
current unit should be set below the minimum 
ground fault current. If  the largest load exceeds 
the minimum fault current, the KC-4 must be set 
below the minimum fault, and the user must ac­
cept a slight reduction in security. At times of 
heavy load, the KC-4 contacts are closed even 
though no fault is present. 

In the past, 52a contacts have occasionally 
been connected in parallel with the KC-4 to allow 
timer starting for light faults below the KC-4 set­
ting. This practice is not recommended, since the 
52a is closed whenever the line is in service and the 
security benefits of KC-4 supervision are com­
pletely lost. Also, breaker-failure protection is 
incomplete since opening of the 52a contact after 
relay operation doesn't show that fault current was 
actually interrupted -it only shows that the trip 
mechanism cycled. A lower KC-4 setting is a 
better alternative. 

Sometimes, a transformer connected to one 
side of the protected breaker can present a parti­
cular setting problem. Light-current faults may 
occur inside the transformer for which the KC-4 
relay won't pick up. Thus, no breaker-failure pro­
tection is provided when differential or sudden­
pressure relays initiate tripping. To remedy this, 
connect a 52a contact in series with an 86T contact 
from the breaker-failure de positive supply to ter­
minal 9 of the TD-5 timer 62 (86T is a contact of 
the lockout switch associated with the transformer 
differential relay). Repeat this connection for each 
breaker which is adjacent to the transformer. 

The 86T contact supervision insures that 
security is not reduced by the added connection. 
If a transformer fault results in 86T tripping, the 

8 

timer is energized and is stopped only when 52a 
opens. This won't happen if the breaker is stuck, 
and backup tripping is initiated . The only com­
bination of circumstances for which this connec­
tion doesn't help is a l ight transformer fault, and 
a breaker which opens but doesn't interrupt. 
Many utilities consider this unlikely and provide 
no further protection aganist it. The only alter­
native is to replace 52a with a separate low-set 
current detector, which can energize the timer 
only when 86T closes. 

CHARACTERISTICS 

Phase & Ground 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 2 

1 -4 1 .0 1 . 5 2.0 2 .5  3 .0 4.0 
2-8 2 3 4 5 6 8 
4- 1 6  4 6 8 9 1 2  1 6  

1 0-40 1 0  1 5  20 24 30 40 
20-80 20 30 40 48 60 80 

The tap value is the minimum current required 
to just close the overcurrent relay contacts. For 
pickup settings in between taps refer to the section 
under adjustments. The pickup and dropout time 
curves for the overcurrent units shown in Fig. 6.  

TRIP C I RC U IT 

The main contacts will safely close 30 amperes 
at 250 volts de and the seal-in contacts of the 
indicating 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 C I RCUIT CONSTANTS 

Indicating Contactor Switch -
0.2 amp. tap 6.5 ohms d-e resistance 
2.0 amp. tap 0 . 1 5  ohms de resistance 
1 .0 amp. tap (when supplied) 0 . 1  ohm de www . 
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I.L. 41 -776.1 K  
T Y P E  K C- 4 R E L A Y--------------------------------------------------------------------

SETTINGS 
PHASE & GROUND OVERC U RRENT U N IT 

The pickup current setting is made by means 
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. 

CAUTIO N: Since the tap block connector screw 
carries operating currrent, be sure that the screw 
is turned tight. 

In order to avoid opening the current trans­
former 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 . 

I NDICATIN G  CONTACTOR SWITC H (ICS) 

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 1 25-or 
250-volt de type WL relay switch or equivalent, 
use the 0.2 ampere tap; for 48-volt de applications 
set in 2 tap and use WL coil S#304C209G0 1 .  

I NSTALLATION 
The relays should be mounted on switch­

board panels or their equivalent in a location 
free from dirt, moisture, excessive vibration and 
heat. Mount the relay vertically by means of the 
rear mounting stud or studs for the type FT pro­
jection case or by means of the four mounting 
holes on the flange for the semi-flush type Ft 
case. Either the stud or the mounting screws may 
be utilized for grounding the relay. External 
toothed washers are provided for use in the 
locations shown on the outline and drilling plan 
to facilitate making a good electrical connection 
between the relay case, its mounting screws or 
studs, and the relay panel. Ground wires and 
affixed to the mounting screws or studs as required 
for poorly grounded or insulating panels. Other 
electrical connections may be made directly to the 
terminals by means of screws for steel panel 
mounting or to the terminal stud furnished with 
the relay for thick panel mounting. The terminal 
stud may be easily removed or inserted by locking 

two nuts on the stud and then turning the proper 
nut with a wrench. 

For detail information on the FT case refer to 
I . L. 4 1 -076. 

ADJ U STMENTS AND MAI NTENANC E  

The proper adjustments to  insure correct 
operation of this relay have been made at the 
factory. Upon receipt of the relay, no customer 
adjustments, other than those covered under 
"SETTINGS," should be required. 

ACCEPTANCE C H EC K  

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

Phase & Ground Overcurrent Unit 
1 .  Contact Gap - The gap between the 

stationary and moving contacts with the relay in 
the deenergized 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. 

Indicating Contactor Switch (ICS) 
Close the phase or ground relay contacts and 

pass sufficient d-e 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 setting being used. The indicator target 
should drop freely. 

The contact gap should be approximately 
.047" between the bridging moving contact and 
the adjustable stationary contacts. The bridging 
moving contact should touch both stationary con­
tacts simultaneously. 

ROUTI N E  MAINTENANCE 

All relays should be inspected periodically and 
the operation should be checked at least once 
every year or at such other time intervals as may 
be dictated by experience to be suitable to the 
particular application. 
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DEV. NO TYPE FUNCT I O N  

TRB-2 ZENER T R I P P I NG U N I T  

5 0  KC 4 OVERCURRENT DETECTOR 

52 POWER C I R CU I T  BREAKER 

6'2 T D- 5  BREAKER FAI LURE T I M E R  

62X A R .t. B K R. FAI L. I N I T I ATING AUX. 

62Y A R  A BKR. FA I L . I NI T I ATING AUX . 
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OR T R B - 2  BLOCKING ZENER BUT NOT BOTH. f = OPTIONAL FOR SEAL- I N  OF 62X A N D 62Y CONTACTS 

Fig. 5. External Connections for the KC-4 Relay - Breaker Failure Protection of a Ring Bus. 
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1 88 A 6 4 0  
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3500A85 

3500A85 

3500A8B 

NO. REQ'D 

1 / LI N E  

1 /BKR. 

I/ LINE 

1 / BKR. 

I /  L I N E  

1 / LINE 

1 / B KR. 
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I .L. 41-776.1 K 
T Y P E K C -4 R E LA Y  --------------------------------------------------------

ENERGY REQUIREMENTS - 60 Hz 

PHASE & G ROUND OVERC U RRENT U N IT - 60 Hz 

t t  
AMP ERE RANGE TAP VA AT TAP VALUE 

.5 . 37  

.75  . 38  
1 .39 

.5-2 1 .25 .4 1 
1 . 5 .43 
2 .45 

1 .4 1 
1 . 5  .44 
2 .47 

1-4 2 .5  .50 
3 .53 
4 .59 

2 1 . 1  
3 1 .2 
4 1 . 3 

2-8 5 1 .4 
6 1 .5 
8 1 .8 

4 1 . 5 
6 1 .7 

4- 1 6  8 1 .8 
9 1 .9 
1 2  2.2 
1 6  2 .5  

10  1 .7 
1 5  2.4 
20 3 . 1  

10-40 24 3 .6 
30 4.2 
40 4 .9 

20 6.6 
30 9 . 3  

20-80 40 1 2  
48 1 3 .5  
60 1 5 .9  
80 1 9 .2 

t t Voltages taken with Rectox type voltmeter. 
13 Degrees current lags voltage. 

" t t  
P.F. ANGLE VA AT S AMPS. 

39 24 
36 1 3  
35 8.5 
34 6 .0 
32 4.6 
30 2.9 

36 9 .0 
32 5 .0 
30 3 .0 
28 2 . 1  
26 1 .5 
24 0.93 

49 6 .5  
43  3 . 3  
38 2 . 1  
3 5  1 .4 
33  1 . 1  
29 0.7 

5 1  2.4 
45 1 .2 
40 0.7 
38 0.6 
34 0.37 
30 0 .24 

28 0.43 
2 1  0.27 
1 6  0 .20 
1 .5 0 . 1 5  
1 2  0 . 1 1  
1 1  0.08 

3 1  0.40 
24 0.25 
20 0. 1 8  
1 8  0. 1 4  
1 6  0 . 1 0  
1 5  0.07 

" 
P.F. ANGLE 

46 
37 
34 
32 
3 1  
28 

36 
32 
29 
27 
26 
24 

48 
42 
37 
35  
33  
29 

5 1  
45 
40 
38 
34 
3 1  

28 
2 1  
1 7  
1 5  
1 3  
1 2  

3 1  
24 
20 
1 8  
1 6  
1 5  
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T Y P E  K C - 4 R E L A Y-----------------------------------------------------------------------

1 2  

KC-4 50Hz B U RDEN DATA 

t t CJ 
AMPERE RANGE TAP VA AT TAP VALUE P.F. ANGLE 

.5  .35  

.75  .36 
I . 3 7  

.5-2 1 .25 .39 
1 . 5 .4 1 
2 .43 

I . 35  
1 . 5 . 3 8  
2 .4 1 

1 -4 2 . 5  .44 
3 .47 
4 .53  

2 1 .04 
3 1 . 1  
4 1 .2 

2-8 5 1 . 3 
6 1 .4 
8 1 . 7  

4 1 .26 
6 1 .5 

4- 1 6  8 1 .6 
9 1 .7 
1 2  2.0 
1 6  2.2 

1 0  1 .9 
1 5 3 . 6  
20 5 .8 

1 0-40 24 7 . 8  
3 0  1 0 . 5  
40 1 7 . 5  

t t Voltages taken with Rectox type voltmeter. 
(J Degrees current lags voltage. 

C URRENT RATINGS (50 & 60 Hz) 

36 
3 3  
32  
3 1  

29 
27 

3 5  
3 1  
29 
27 
25 
23 

45 
4 1  
36 
3 3  
3 1  
27 

43 
40 
37  
34 
3 1  
28 

39 
36 
34 
3 1  
29 
27 

t t  CJ 
VA AT S AMPS. P.F. ANGLE 

24 34 
1 3  32 

8 .0 3 1  
5 . 5  3 0  

4 .5  28  
2 .8  26  

8 . 8  36 
4.8 30 
2 .8 28 
2.0 27 
1 .4 25  

.92  23 

6.2 45 
3 .2 4 1  
2 .0 36 
1 .2 3 3  
1 .0 3 1  
0.6 27 

2 . 1  42 
0.9 40 

. 5  37  

.4  34 
.35 3 1  
.20 28 

.45 39 

.40 36 

.3 5  34 

.30 3 1  

.27 29 

.25 27 

RATING OF THE OVER C URRENT U NITS (P HASE & GROUND) 

Range Continuous Rating (Amperes) One Second Rating (Amperes) t 
0.5-2 5 1 00 

1 -4 8 1 40 
2-8 8 1 40 
4- 1 6  1 0  200 

1 0-40 1 0  200 
20-80 1 0  200 

t Thermal capacities for short times other than one second may be calculated on the basis of time being inversely proportional to the 
square of the current. www . 
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I.L. 41 -776.1 K 
T Y P E KC-4 R E LAY--------------------------------------------------------------------

All contacts should be periodically cleaned. A 
contact burnisher S#1 82A836H01 is recom­
mended for this purpose. The use of abrasive 
material for cleaning contacts is not recommend­
ed, because of the danger 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 re­
pairs or the adjustments have been disturbed. This 
procedure should not be used unless it is apparent 
that the relay is not in proper working order. 
(See "Acceptance Check") .  

Phase & Ground Overcurrent U nit 

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 
pin bearing should then be securely locked in posi­
tion with the lock nut .  The lower bearing position 
is fixed and cannot be adjusted. 

2. The contact gap adjustment for the over­
current unit is made with the moving contact in 
the reset position, (aganist the right side of the 
bridge.) Advance the stationary contact until the 
contacts 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 is 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 of 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 ad­
justments. 

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 cur­
rent. 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 next 
lowest tap setting and adjust the spring as des­
cribed. It should be noted that this adjustment 
results in a slightly different time characteristic 
curve and burden. 

Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass suffi­
cient de 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. 

The contact gap should be approximately 
.04 7" between the bridging moving contact and 
the adjustable stationary contacts. The bridging 
moving contact should touch both stationary con­
tacts simultaneously . 

RENEWAL PARTS 
Repair work can be done most satisfactorily 

at the factory. H owever, interchangeable parts can 
be furnished to the customers who are equipped 
for doing repair work.  When ordering parts, 
always give the complete nameplate data. 
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T Y P E  KC-4 R E LA ¥--------------------------------------

60 

50 

V> 0 z 0 u w V> 
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1 0  

2 4 6 8 1 0  12 1 4  1 6  1 8  20 

MULTI P L E S OF  TAP  VAL UE  CURRE N"7 

6 2 9 A 5 7 6  
Fig. 6. Maximum Pick-Up and Drop-Out Time Curves for 

the Phase and Ground Overcurrent Units 

Fig. 8. 

1 4  

8 6 2 A 6 1 2  
Internal Schematic of the KC-4 Relay with Operation 

Indicator and Contacts to separate terminals in 
F T- 4 1  case. 

IHSUNTANEOUS 

(lVEII CURRENT -....._____ 
(UPPlR CYL.UMt f )  

INDICATIMQ 
COHUCTOR - - ­

SII'ITCH 

J NS I J.N fAI\EOIJ.I 

O't'ER �IJRREU (lol l  ODli C1L.U� ·r) 

f,i � IAiHAII(OUS 

OVt I CURIItlf: {u .... tli CYL I..A • T ,  

188A64o 

Fig. 7. Internal Schematic of the KC-4 Relay in the FT- 4 1  
Case. 

INDICATING 
CONTACTO 
SWITCH 

INSTANTANEOUS 
OVER CURRENT 

(MIDDLE CYL. UNIT) 

INSTAN TANEOUS 
OVER CURRENT 

( L OWERCYL UNIT) 

CHASSlS OPERATED 
SHOHING SWrTCH 

RED HANDLE 

TEST SWITCH 

CLRRENT TEST 

JACK 

TERMINAL 

S U B . 2 
8 6 2 A9 9 7  

Fig. 9. Internal Schema tic of the KC-4 Relay with Series 
Make Contacts in FT-4 1 Case. 
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INSTANTANEOUS rm:it CURUMT 
(UPPER CYL. U II I T )  

INSHNT,AIIEOUS 
OYER CURRENT 

(M IDDLE CYL .UM tT )  

H�STANTANEOUS OYER CURRENT 
( LOWER CYL UN IT )  

CHA$ 3 1 5  OPERATED 
.-- SHORT ING SWITCH 

- RED !U.NOLE 
.TEST SWITCM 
CVRREM·T TEST 
JACK. 
TEI!ItHU,l 

S U B . 2 
8 7 6A4 6 6  

Fig. 1 0. Internal Schematic of the KC-4 Relay with one side of 
Contacts to Separate Terminals in FT- 4 1  Case. 

!--6.063;] ,154.oo> I 

)IISTANTANEGUS_ 
OVEil: CURIIENT 

( U PPER CYL. U H I T )  

TWO I N  S E� I  ES 
FOR 25Ci w.o.c.-

IMOICATING 
CDIHACTOR --­
SII'ITCH 

I .L. 41-776.1 K 

H I SUNT.l.NEOUS 
OYER CURREMT 

(MI DOL£ m.UOIT) 

UtSTliiUIIEOUS 
OVER CUJUIENT 

(LOWER CYL UNIT) 

CH.I.$51 S OPERATED 
SHOrTING SWHCH 

RED H.UCDLE 

TEST SWITCH 

CUftiEif TEST 
J4U 
TERMINAL 

S U B . 2 
8 37 A 3 3 9  

Fig. 1 1 .  Internal Schematic o f  the KC-4 Relay with Normally 
Closed Contacts in FT-4 1 Case. 

5 7 - D - 7 9 0 4  
Fig. 12. Outline and Drilling Plan for the KC-4 Relay in FT- 4 1  

Case. 
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY - I N STR U M E NT D I V I S I O N  C O R A L  S P R I N G S ,  F L. 
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