
INSTRUCTIONS 

PHASE DIRECTIONAL 

OVERCURRENT RELAYS 

TYPES 

JBC51M 
JBC51M(-)Y1A 

JBC51P 
JBC52M 
JBC52P 
JBC53M 
JBC53P 
JBC54M 
JBC77M 
JBC77P 
JBC78M 

GENERAL f) ELECTRIC 

GEK-49848C 
www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



GEK-49848A 

CONTENTS 

DES CRI PT ION . . . . . . . • . . . . . . . . . . . . • . . • . . .  3 
AP P L I CAT I ON • • • • • • • • • • • • • • • • • • • • • • • • • • •  4 
RAT INGS . • • • • • • . • . . . . . • . . • • . . . . . • • • • • . •  6 
T I ME OV ERCURRENT UN I T  . . . . . . . . • . . . . . . •  6 
I NSTANTANEOUS OV ERCURRENT UN IT  

( D I RE CT I ONALLY CONTROLLED )  • . . • . . . • • .  ? 
D I RE CT I ONAL UNI T  . . . . . . • . • . • • • . . . • . . • . 7 
INSTANTANEOUS UNI T  ( NON-D I RE CT I ONALLY 
CONTROLLED )  • . . . . . • . . • . . . . . . . . . . . . . . .  ? 

TARGET AND S EAL- IN  UNI TS . . . . . . . . . . • . .  7 
TELEPHONE RELAY AUXI LIARY UN I T  . . . • • . .  8 
CONTACTS . . . • • • • • • . • . • • • • • • . . . . . . • . • . .  8 

OPERAT ING CHARACTE RI STI CS . . . . . . . . . . . . .  8 
P I C KU P . • . • • • • • • • • • • • • • • • • • • • • . • . • • • • •  8 
RESET • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  9 
OPERAT ING T I ME . . . . . . . . . . . . . • • . . • • . . . . 9 
BURDENS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  9 

CONSTRUCT I ON . . . . . . . . • . . . . . . . . . . . . . . . . .  1 1  
D I RE CT I ONAL UNI T  . . . . . . . . • . . . . . • . . . . • •  1 1  
T I ME OV ERCURRENT UNI T  . . . • . . . . • • . . . . . .  1 2  
TARGET AND S EAL- I N  UN I TS • • • . . . . . . . • . .  1 2  
I NSTANTANEOUS OV ERCURRENT UNI T  

( D I RE CT I ONALLY CONTROLLED )  • • . . . • • • . .  1 3  
I NSTANTANEOUS UNI T  ( NON-D I RE CT I ONALLY 
CONTROLLED )  . . . . . . . • . . . . . • . . • . . . . . . . .  1 3  

TELEPHONE RELAY AUXI LIARY UNIT . . . • • . .  1 3  
RE CE IV ING, HANDLING AND S TORAGE . . . . • . .  1 4  
ACCEPTANCE TESTS . . . . . . . . . . . . . • . • . • • . • .  1 4  
V I S UAL INSP ECT I ON . . . . . . . . • . . . . . . . • . . .  14  
ME CHANI CAL INS P E CT I ON . . • . . • . • . . . • . . • .  1 5  
DRAWOUT RELAYS, GENERAL . . . . . . . . . . . . . .  1 6  
POWE R REQU I REMENTS, GENE RAL . . . . . . . . . .  1 6  
TARGET AND S EAL- I N  UN I TS . . . . . . . . . . . . .  1 6  
T I ME OV ERCURRENT UN I T  . . . . . . . . . . . . . . . .  1 7  
DI RE CTI ONAL UN I T  . . . . . . . . . . . . . . . • . . • . .  1 9  
I NSTANTANEOUS OV ERCURRENT UN IT  

( D I RE CTI ONALLY CONTROLLED)  . . . • . . . . . .  19 

2 

INSTANTANEOUS UN IT  ( NON- D I RE CT I ONALLY 
CONTROLLED )  • • . . . . • . . . • . . . . • • . . . • • .  1 9  

I NSTALLAT I ON • . . . . . • . . • . . . . . . . . • . . . . .  20 
L 0 CAT I ON • • • • • • • • • • • • • • • • • • • • • • • • • • •  2 0 
MOUNT ING • • • • • • • • • • • • • • • • • • . • • . • • • • •  20 
CONNECT I ONS • • • • • • • • • • • • • • • • • • • • • • • •  20 
I NS P E CT I ONS . • . • . • . . . . . . . . • . . • . • • • . .  20 

OPERAT I ON • . . • . • . • . . . . • . . • . . . • • . • . . • •  20 
TARGET AND S EAL- I N  UN I TS • . . . . . • • . • .  20 
T I ME OV ERCURRENT UNI T  . . . . • • . . . . . • . • 21 
D I RE CT I ONAL UN I T  . • • • . • • . • • . • • . . • . • •  21  
I NSTANTANEOUS OV ERCURRENT UN I T  

( D I RE CT I ONALLY CONTROLLED )  . . . . . . . .  2 1  
INSTANTANEOUS UN I T  
( NON-D I RE CT I ONALLY CONTROLLED )  . . . .  2 1  

P ERI OD I C CHE CKS AND ROUT INE 
MAINTENANCE • . . . . • . . . • . . . . . . . . . . • . . .  21 
TARGET AND S EAL- I N  UNI TS . . . • • . • . . . .  21  
T I ME OV ERCURRENT UNI T  . . • . . . . • . • . . . •  2 1  
D I RECT I ONAL UN I T  . . . . . . • . . . . • . . . . . . •  22 
INSTANTANEOUS OV ERCURRENT UN I T  
( D I RE CT I ONALLY CONTROLLED )  . . • • • • . .  22 

I NSTANTANEOUS UNI T  
( NON-D I RE CT I ONALLY CONTROLLED )  • . . •  22 

S E RV I CING  • . • . . . . • . . . . • • . • . • • . • . • • . . .  22 
TARGET AND S EAL- I N  UNI T  • . • . • . . • • . . •  22 
T I ME OV ERCURRENT UN I T  . . . • . . . • . • . . • .  22 
D I R E CT I ONAL UNI T  . . . . . . . • . . . • . . . . . . •  23 
INSTANTANEOUS OV ERCURRENT UNI T  

( D I RE CT I ONALLY CONTROLLED )  • • . • • • . .  2 5  
I NSTANTANEOUS UNI T  
( NON-D I RE CT I ONALLY CONTROLLE D )  . . . •  2 6  

CONTACT CLEANING . . . . . . . . . . . . . . • . . . .  2 7  
RENEWAL PARTS . . • . . . . . . . . . . . • . . . . . . . . 2 7  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49848A 

PHASE DIRECTIONAL OVERCURRENT RELAYS 

TYPES 

JBC51M 
JBC51M(-)Y1A 

JBC51P 
JBC52M 
JBC52P 
JBC53M 
JBC53P 
JBC54M 
JBC77M 
JBC77P 
JBC78M 

DESCRIPTION 

The Type JBC relays are phase directional overcurrent relays that are used 
primarily for the protection of feeders and transmission lines. They are available 
with inverse, very inverse, or extremely inverse time characteristics. 

All the JBC relays contain a time overcurrent unit of the induction disk type, 
an instantaneous overcurrent cup type unit, and an instantaneous directional cup 
type unit. The directional unit is quadrature polarized, and it directionally 
controls the operation of both the time overcurrent disk unit and the instantaneous 
cup unit. 

Those relays having the designation Y1A following the model number also contain 
a Hi-Seismic instantaneous unit of hinged armature contruction. This unit is non­
directional and has a self-contained hand reset target that will show whenever the 
unit has operated. 

Two target seal-in units are provided in each of the relays. The operating 
coil of each of these units respectively is connected in series with the contacts of 
the time overcurrent unit and the instantaneous overcurrent unit. The contacts of 
each seal-in unit respectively are connected in parallel with the contacts of the 
time overcurrent unit and the instantaneous overcurrent unit to provide protection 
for them and the associated control spring. 

All the JBC relays are mounted in standard L2 size drawout cases, the outline 
and panel drilling dimensions for which are shown in Fig. 27. Internal connections 
for the relays are shown in Figs. 5 thru 9 .  Typical external connections are shown 
by Figs. 10 and 11. 

These instructions do not purport to cover all details or variations in equipment nor provide for every 
possible contingency to be met in connection with installation, operation or maintenance. Should further 

information be desired or should particular problems arise which are not covered sufficiently for the 
purchaser's purposes, the matter should be referred to the General Electric Company. 

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA 
standards; but no such assurance is given with respect to local codes and ordinances because they vary 
greatly. 
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GEK-49848A 

Tabl e I bel ow l i s ts the v ari o us model s and ran ges that a re a va i l abl e. 

TABLE 1 

EXTENDE D RANGE JB C RELAYS 

-

H i - P i cku p Range 
Rel ay Ti me Sei smi c  I n t. 
Model Characteri st i c U n i t H i - Sei smi c T i me I ns t. C u p  Conn. 

�B C5 1 M ( - ) A  I nvers e No - 2 - 1 6  1 0-80 F i g. 5 
PB C5 1 M ( - ) Y lt I nverse Yes 6 - 1 50 2 - 1 6  2 - 1 6 '  1 0 -80 Fi g. 6 
PB C5 1 P ( - ) A *"' I nverse  No  - 2 - 1 6  2 - 1 6  F i g. 7 
�B C52M ( - ) A  I nvers e No - 2 - 1 6  1 0-80 F i g. 7a �B C52 P ( - ) A *"' I n verse  No  - 2 - 1 6  2 - 1 6  F i g. 7b 
PB C5 3M ( - ) A  V ery I nv. No - 1. 5 - 1 2  1 0-80 F i g. 5 
PB C5 3 P ( - ) A *" V ery I nv. No - 1. 5 - 1 2  2 - 1 6  F i g. 7 
B C54M ( - ) A  V ery I nv. No - 1.5- 12 1 0-80 F i g. 7a 

PB C7 7M ( - ) A  Extremel y I nv. No - 1. 5 - 12  1 0-80 F i g. 8 
pB C77 P ( - ) A** Extremel y I nv. No - 1. 5 - 12 2 - 1 6  F i g. 9 
pB C78M ( - )A  Extremel y I nv. No - 1. 5 - 12 1 0 -80 F i g. 9a 

**Al so conta1ns D C  o perated aux1l 1ary un1t. 

APPLI CAT I ON 

Th e Type JBC rel ays are ph ase di recti o nal o vercurrent rel ays that a re used 
pr i mar i l y  as  pha s e  faul t detectors i n  tran smi ss i on l i ne or  feeder protecti ve 
rel ayi ng  sch emes. 

Each rel ay contai ns a ti me o vercurrent u n i t and an i nstantaneous o vercurrent 
un i t that are both torque co ntrol l ed by the i ns ta ntaneo us di rect ional u n i t. The 
di recti onal un i t  i s  quadrature pol ari zed; i .e., the 11a11 pha s e  rel ay u s es 11a11 pha s e  
c urrent and "b-e" vol ta ge, etc. The angl e of ma x i mum torque of the di recti onal  un i t 
i s  a pprox i matel y 45 degrees; i .e., max i mum torque wi 11 occur  for rel ay current 
l aggi ng the u n i ty power factor  pos i t ion  by 45 degrees, o r  con ve rs el y, l eadi ng the 
quadrature vol tage by 45 degrees. 

It i s  somet i mes the pract i ce to use two JB C type pha s e  rel ays and a di recti onal 
gro und rel ay such as the IBCG to i mpl ement the protecti ve rel ayi ng scheme. Where 
s uch  practi ce i s  fol l owed, the pha s e  from whi ch the pha s e  rel ay i s  el i mi nated mus t 
be the s ame througho ut the sys tem; otherwi se  protecti on mi ght not be pro v ided fo r 
al l faul t conti ngenci es. 

The di fferences between the var i ous model s co vered by thi s i nstruct i on book a re 
s hown i n  Tabl e 1.  I n ve rse ti me rel ays s ho ul d  be used on  systems where the fa ul t 
cu rrent fl owi ng through a g i ven rel ay i s  i n fl uenced l argel y by the sys tem generati ng 
ca pa ci ty at the ti me of the fa ul t. Very i n verse ti me and extremel y i n verse ti me 
rel ays s ho ul d be u sed i n  cases where the faul t current magn i tude i s  de pendent ma i nl y  
u pon  the l o cati on of the fa ul t i n  rel ati on  to the rel ay, and o nl y  sl i ghtl y  o r  not at 
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GEK-49848A 

al l u pon  the system generati ng s etu p. The reason for th i s i s  that rel ays must be 
set to be s el ecti ve wi th maxi mum faul t current fl owi ng. For faul t currents bel ow 
th i s val ue, the o perati ng ti me becomes greater as the c urrent i s  decreased. I f  
there i s  a wi de range i n  generati ng ca pac i ty, together  wi th va r i ati on i n  s hort­
ci rc ui t c urrent wi th fa ul t pos i ti on,  the o perati ng ti me wi th mi ni mum fa ul t c urrent 
may be exceed i ngl y l ong  w i th very i nverse  t i me rel ays and e ven l onger wi th extremel y 
i n ve rse ti me rel ays. For such  cases,  the i n ve rse ti me rel ay i s  more a p pl i cabl e. 

The cho i ce between very i nverse and e xtremel y i nvers e t i me rel ays i s  more 
l i mi ted than between th em and the i n ve rse ti me rel ay, as they are more nea rl y  al i ke 
i n  the i r t i me- current character i s t i c curves.  For grad i ng wi th fus es the extremel y 
i n ve rse ti me rel ay s ho ul d be c hosen, as the ti me-c urre nt c urves more nearl y  match 
the fus e curve. Another advantage of the extremel y i nvers e rel ay i s  that i t  i s  
better s u i ted than both the i n ve rse and very i n ve rse rel ays for pi cki ng u p  col d 
l oad. For any g i ven col d l oad p i cku p ca pabi l i ty, the re s ul ti ng s ett i ngs wi l l  
pro v i  de faster protecti on at h i gh fa ul t c urrents wi th the e xtremel y i n verse rel ay 
than w i th the l es s  i nvers e rel ays. 

The o perati ng t i me o f  the ti me o ve rcurrent u n i t for any gi ven val ue o f  current 
and  ta p setti ng i s  dete rmi ned by the ti me d i al setti ng. Th i s o perati ng ti me i s  
i nversel y proport i onal to the current magn i tude a s  i l l ustrated by the ti me curves i n  
Fi gs. 1 3, 1 4  and 1 5. Note that the c urrent v al ues on  these c urves are gi ven as 
mul ti pl es of the ta p s etti ng. That i s, for a g i ven t i me d i al sett i ng, t he t i me wi l l  
be the same for 80 amperes on the ei ght ampere ta p as for 5 0  amperes on  the fi ve 
ampere tap, s i nce i n  both  cases, the current i s  ten t i mes tap s etti ng. 

I f  s el ecti ve acti on of  two or  more rel ays i s  requi red, dete rmi ne the ma xi mum 
pos s i bl e s hort- ci rcu i t current o f  the l i ne and then choo s e  a t i me val ue for each 
rel ay that di ffers s uffi c i e n tl y  to ens ure the pro per sequence i n  the o perat i on  of 
t he s everal c i rcu i t  breakers. Al l owance mus t  be made for the t i me i nvol ved i n  
o pen i ng each breaker after the rel ay conta cts cl ose. 

The JB C5 1 P, 5 3 P  and  77 P rel ays contai n a D C  o perated a u xi l i ary u n i t. These  
rel ays are  d es i gned s peci fi c al l y  for those a p pl i cat i ons  where the  i nstantaneo us cup  
un i t  must be s et to p i ck up  bel ow max i mum ful l 1 oad current. C are must  be taken i n  
these a p pl i cati o ns to be s ure that the l oad c urrent fl ows away  from the d i rect i on  
tha t  wi l l  o perate the d i rect i onal  un i t. The D C  auxi l i ary u n i t  prevents a s neak 
c i rc u i t  that mi ght otherwi se res ul t i n  seal i ng i n  the i ns ta ntaneous cup u n i t, wh i c h  
coul d p i ck u p  momentari l y  dur i ng a current reversal fol l owi ng the  c l ear i ng o f  an  
e xternal fa ul t. 

The i nstantaneous c u p  u n i t i s  torque control l ed by t he d i recti onal u n i t. When 
i t  i s  used for di rect tri p pi ng, i t  wi l l  o nl y  be necessary when d ete rmi ni ng a setti ng 
to cons i der the maxi mum current that the i nstantaneous u n i t wi l l  s ee for a faul t at  
the remote te rmi na l . The i ns ta ntaneous cup  u n i t has l ow tra n s i ent o verrea-ch. I t  
s hou l d be s et wi th a margi n o f  a t  l ea st  ten percent above the maxi mum current for a 
remote fa ul t negl ecti ng  tra ns i ent o verreach. 

The VIA rel ays contai n a H i -Se i smi c i nstantaneous  o vercurrent un i t. Thi s un i t  
may be set hi gh to pro v i de d i rect tri p pi ng for heavy i nternal fa ul ts. I n  
determi n i ng the s etti ng for thi s u n i t when i t  i s  used for d i rect tri ppi ng, i t  wi l l  
be necessary to co ns i der the ma xi mum external fa ul t fo r fa ul ts at each end of the 
l i ne beca use  the un i t  i s  no n -di recti onal . The un i t s ho ul d be s et wi th a s u i tabl e 
margi n abo ve the ma xi mum e xtern al fa ul t taki n g  i nto account the effe cts of tra n s i ent  
o verreach as  i l l ustrated i n  F i g. 18. 
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The red jumper l eads between studs 1 8  and 1 9; 1 9  and 2 0  are l ocated i ns i de the 
ca s e  on the c radl e bl ock and may be re moved to pro v i de external torque control o f  
the ti me o verc urrent un i t ( TOC )  and the i ns tantaneous o verc urrent un i t ( I OC ) ,  
res pecti vel y .  I f  external torque control o f  e i ther or  both  u n i ts i s  requ i red, 
remove the red jumper l ead assoc i ated wi th the u n i t ( s ) to be control l ed, a nd connect 
the externa l  contro l contacts between the a ppro pr i ate s t uds . Note tha t  t he u n i ts 
wi l l  s t i l l  be torque control l ed by the di recti o nal u n i t i n  addi t ion  to the external 
contro l . 

RAT INGS 

Rati ngs o f  the o perat i ng c urrent c i rcu i ts o f  the TOC ( t i me o ve rcurrent ), 
di recti o nal l y  control l ed I O C  ( i nsta ntaneo us o vercurrent ) and the di recti o n al u n i ts 
a re s hown i ndi v i dua l l y . However, s i nce a l l o perat i ng cu rrent c i rcu i ts a re normal l y  
connected i n  se ri es, the o pe rati ng coi l rati n gs of  al l three un i ts s ho ul d  be 
con s i de red i n  determi n i ng the rat i ng o f  the enti re o perati ng c i rcu i t .  

TI ME OVERCUR RENT UN IT  

The one s econd rat i ng o f  the TOC un i ts, rel ay termi na l s 2 a nd  4, a re a l l 260 
amperes . The a v a i l abl e ta ps a nd the conti n uo us rati ngs are s hown i n  Tabl es 2, 3 and 
4 .  Note that s e pa rate tabl es a re g i ven for the JB C5 1, JB C53 and JB C77 model s .  

TABLE 2 

CONTINUOUS RATING OF  I NV ERSE T IME OV ERCURRENT UN IT  

2 . 0  - 1 6 . 0 AMP RANGE JB C5 1 
rrAP 2 . 0  2 . 5  3 . 0  4 . 0  5 . 0  6 . 0  7 . 0  8 . 0  1 0 . 0  1 2 . 0  1 6  
RATING 8 . 0  9 . 0  1 0 . 0  1 2 . 0  1 4 . 0  1 5 . 0  1 6 . 0  1 7 . 5  20 . 0  20 . 0  20 . 0  

TAB LE 3 

CONTINUOUS RATING OF V ERY I NV ERSE T IME OV ERCURRENT UNI T  

1 .  5 - 12 . 0  AMP RANGE JB C5 3 
rrAP 1 . 5  2 . 0  2 . 5  3 . 0  4 . 0  5 . 0  6 . 0  7 . 0 8 . 0  1 0 . 0  1 2 . 0  
!RAT ING 1 0  1 1 . 5  1 3 . 0  14 . 5  1 7 . 0  1 9 . 0  21 . 0  23 . 0  23 . 5  2 7 . 5  30 . 5  

TABLE 4 

CONTINUOUS RATING OF EXTREMELY I NV ERSE T IME OV ERCURRENT UN IT  

1 . 5  - 12 . 0  AMP RANGE JBC77 
!TAP 1 . 5  2 . 0  2 . 5  3 . 0  4 . 0  5 . 0 6 . 0  7 . 0 8 . 0  1 0 . 0  1 2 . (  
RAT ING 9 . 5  1 0 . 5  1 1 . 5  1 2 . 5  14 . 0  1 5 . 5  1 7 . 0  1 8 . 0  1 9 . 0  20 . 0  20 . (  
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I NSTANTANEOUS OVERCURRENT UN I T  ( D I RE CTI ONALLY CONTROLLED ) 

Ranges and rati n gs of  the I O C  u n i ts, rel ay te rmi n al s 2 and  3, are s hown i n  
Tabl e 5. The o perat i ng co i l s ha ve dual  rati ngs obtai ned by s er i es or  paral l el 
connecti o ns. 

TABLE 5 

CONT INUOUS AND ONE S E COND RATINGS OF D I R ECT I ONALLY CONTROLLED I OC UNIT 

Total P i cku p Con t i nuous One Second 
Range Connecti on s Range Rati ng Rati ng 
( Amps ) ( Amps ) ( Amps ) ( Amps ) 
2 - 1 6  Ser i es 2 -8 5.0 200 

Paral l el 4 - 1 6  6.5 2 60 
1 0 -80 Ser i es 1 0-40 9.0 220 

Paral l el 20-80 1 5.0 2 60 

D I R E CTI ONAL UNIT  

The d i rect i onal  un i t o perati ng co i l ,  rel ay termi nal s 5 a nd  6, has  a s i x  ampere 
con ti n uo us ra ti ng and a 200  ampere one second rati ng. The potenti al pol a ri zi ng 
c i rcu i t, termi nal s 7 and 8, i s  conti nuous l y rated. 

I NSTANTANEOUS UN I T  ( NON DI RE CTI ONALLY CONTROLLED) 

The i nstantaneo us u n i t co i l i s  ta p ped for o perat i on  on ei ther one of two ranges 
( H  or L). Sel ecti on of the h i gh or  l ow range i s  determi ned by the pos i ti on of l eads 
T and  E at te rmi na l  1 5. See Tabl e 6 and the a p pl i cabl e i nternal connect i ons 
referenced i n  Tabl e 1. For the H ran ge, connect 1 ead T to termi nal 1 5  and 1 ead E to 
the auxi l i ary te rmi n al that i s  mounted on  te rmi n al 1 5. For range L, reverse l ea d s  T 
and E. 

TABLE 6 

CONTINUOUS AND ONE S E COND RAT INGS OF NON-D I RE CTI ONALLY CONTROLLED I O C  UNIT 

One 
I nstantaneo us Range ** Cont i nuous Second 
U n i t ( Amps ) Range Rat i ng Rati ng 

( Amps ) ( Amps ) ( Amps ) 
6 - 1 50 L 6 - 30 1 0.2 2 60 

H 30 - 150 1 9.6 
** The range 1s a ppro x1mate, wh1ch mean s  that 6 -30, 30 - 1 50 may be 6 -28, 28- 150. 

There wi l l  al ways be at l east  one ampere overl a p  between the ma xi mum L setti ng 
and the mi n i mum H setti ng. Whenever  pos s i bl e, a l ways s el ect the h i gher range, 
s i nce i t  h as the hi gher conti n uo us ra ti ng. 

TARGET AND SEAL- I N  UNITS 

The rati ng and  i mpedance o f  the s ea l - i n  u n i t for the 0.2 and 2 ampere ta ps a re 
gi ven i n  Tabl e 7 .  The ta p setti ng used wi l l  de pend on the c urrent drawn by the tri p 
co i  1 • 
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The 0. 2 ampere ta p i s  for use wi th tri p c o i l s whi ch o perate on  c urrents ran gi ng  
from  0. 2 up  to 2. 0 amperes, a t  the mi n i mum control vol tage. I f  th i s ta p i s  us ed 
wi th tri p co i l s requ i ri ng  more than two amperes, there i s  a pos s i bi l i ty that the 
res i stance of seven ohms wi l l  red uce the current to so l ow a va l ue that the breaker  
wi l l  not  be tri p ped. 

The two ampere tap  s hou l d be u s ed wi th tri p co i l s  tha t  take two amperes o r  more 
at mi n i mum control vol tage, pro vi ded the c urrent does not e xceed 3 0  amperes at the 
maxi mum control vol tage. I f  the tri ppi ng current exceeds  30 ampere s, the 
connecti ons  s ho ul d be arranged so that the i nducti on  u n i t conta cts wi l l  o perate an  
a ux i l i ary rel ay whi ch i n  turn energi zes the tri p co i l  o r  co i l s. On s uch  an  
a p pl i cat i on, i t  may be necessary to  connect a l oad i ng res i s to r  i n  paral l el wi th the 
a u xi l i ary rel ay co i l  to a l l ow eno ugh current to o perate the target s ea l - i n  u n i t. 

D C  RES IS TANCE + 1 0% ( OHMS )  

TABLE 7 

SEAL- I N  UNI T  RAT INGS 

M IN. OPERAT ING {AMP ERES ) + 0 -25% 
CARR Y CONT. ( AMPERES ) 
CARR Y 30 AMPS FOR (SEC. ) 
CARR Y 10 AMPS FOR ( SEC. ) 
60 HZ  I MP EDANCE ( OHMS )  

TELEPHONE RELAY AUX IL IARY UNIT 

TAP 
0. 2 2. 0 
7. 0 0. 1 3  
0.2 2. 0 
0. 3 3. 0 
0. 03 4. 0 
0. 2 5  30. 0 
52. 0 0. 53  

The D C  o perated aux i l i ary u n i ts on  model s JB C5 1 P, JB C53 P  and  JB C77 P a re rated 
1 2 5  o r  48 vol t s  DC. 

CONTACTS 

The current- cl os i ng rati ng o f  the i nduct i on u n i t contacts i s  30 ampere s for 
vol tages not e xceed i ng 25 0 vol ts. Thei r c urrent-carryi ng rati n g  i s  l i mi ted by the 
tap  rat i ng o f  the s ea l - i n  un i t. 

OP ERAT ING CHARACTERISTI CS 
P I C KUP 

At the maxi mum torque a ngl e, the d i recti ona l  un i t  w i l l  p i ck u p  at one percent 
of  rated vol tage wi th two ampe res c urrent. 

P i cku p o f  the TOC un i ts i s  defi ned a s  the cu rrent requ i red to c l ose  the 
conta cts from the 0. 5 ti me d i al  pos i ti on. The pi ckup val ue i s  wi t h i n  fi ve percent  
o f ta p v a 1 ue  • 

The p i cku p o f  the d i recti onal l y  contro l l ed I OC un i t  can be adjusted o ver  an  
ei ght- to-one ran ge as i n d i cated i n  Tabl e 5. 
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RESET (TI ME OVERCURRENT UN IT)  

I nvers e time overcu rrent units reset at  90 percent of the m1n1mum picku p 
c urrent, very inverse time u nits at  80  percent and extremel y in ve rse time units at 
85 percent. 

When the rel ay is de - energized, the time required for the disk to compl etel y 
res et to the n umber 1 0  time dial position is a p proximatel y six seconds for inve rse 
time rel ays and 60 s econds for both very inverse- time and extremel y inverse- time 
rel ays. 

OPERAT ING T I ME 

The time curve for the directiona l  unit is s hown in Fig. 12.  

The time c urves of the TOC u nits a re s hown in Figs. 1 3, 1 4  and 1 5, 
res pectivel y, for invers e- time, very inverse- time and extremel y invers e- time rel ays . 
For the s ame o pera ting conditions,  the rel ay wil l o perate re peatedl y  within one o r  
two per cent o f  the s ame time. 

The time cu rves for the directional l y  contro l l ed I O C  units a re s hown in Fig. 
1 6. 

The time- current cha racteristic o f  the H i-Seismic non-directiona l l y  contro l l ed 
IOC  u nit is s hown by Fig. 1 7  and  its 'tra n sient  o verreach characte ris tic is s hown by 
Fig. 1 8. 

BURDENS 

The potential circuit burden o f  the directional unit at  60 cycl es and rated 
vol ts is ten vol t- amperes at 0. 8 9  power fa ctor. Tabl e 8 gives the c urrent circ uit 
burden o f  the directional unit. Tabl e 9 gives the to tal bu rden o f  the TOC unit pl us 
the directional l y  control l ed u nit. Tabl e 10 gives the burden of the non­
directional l y  control l ed I OC unit. 

I MP ED. 
( OHMS )  
0. 46 

TABLE 8 

D I RE CTI ONAL UNIT  CURRENT CI R CU IT 
B URDENS AT 60 CYCLES AND 5 AMP ERES 

V OLT- POWE R  
AMP ERES FACTOR 
12. 0 0. 52 

9 

WATTS 

6.24 
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TABLE 9 

BURDENS OF OV ERCURRENT UN ITS ( TIME AND I NSTANTANEOUS ) AT 60 CYCLES 

Ran ge Burdens  At M i n .  P i ckup  
M i n .  Ta p o f  TOC U n i t 

Burden Ohms  (Z) 
T ime  
Charac­
ter i st i c 

TOC I OC 
I OC U n i t 
Connecti ons 

U n i t U n i t 

I nverse  2-16 

V ery 1.5-
I nvers e 12 

2-16 Seri es 2-8 
Paral l el 4-16 

R Jx **Z +VA P F  
0.61 2.01 2.10 8.4 0.29 
0.42 1.54 1.60 6.4 0.26 

10-80 Ser i es 10-40 0.45 1.58 1.65 6.6 0.27 
Paral l el 20-80 0.38 1.45 1.50 6.0 0.25 

2-16 S er i es 2-8 0.47 1.10 1.20 2.7 0.39 
Paral l el 4-16 0.28 0.63 0.69 1.6 0.41 

10-80 Ser i es 10-40 0.31 0.67 0.74 1.7 0.42 
Paral l el 20-80 0.24 0.54 0.59 1.3 0.41 

3 
T imes 
M i n . PU 

1.27 
0.76 

0.81 
0. 67 
1.20 
0.69 

0. 74 
0.59 

2-16 S er i es 2-8 0.33 0.72 0.79 1.8 0.42 0.79 
1. 5-

Extremel y 12 
I nvers e 

Paral l el 4-16 0.13 0.25 0.28 0.6 0.46 0.28 

10-80 Seri es 10-40 0.16 0.29 0.33 0.7 0.49 0.33 
Paral l el 20-80 0.10 0.16 0.19 0.4 0.53 0.19 

10 
T i mes 
M i n . PU 

0.85 
0.43 

+VA 
At 5 
Amps 
53 
40 

0.48 41 
0.34 38 
0.53 30 
0.47 17 

0. 52 19 
0. 38 15 

0.70 20 
0.28 7 

0.33 8 
0.19 5 

** The i m pedance val ues  g i ven are tho s e  for the mi n i mum tap  o f  each rel ay.  The 
i m pedance for other ta ps, at pi ckup current ( ta p rati n g ) , var i es i nvers el y 
a pprox i matel y a s  the square o f  the current rati n g .  Exampl e: for the very 
i n ve rse rel a ys, 1.5/12 amperes, wi th  i m pedance of  the 1.5 ampere ta p of  1.20 
o hms, the i mpeda n ce o f  the three - am pere tap, a t  three ampe res, i s  a ppro x imatel y 
(1.5/3)2 x 1.20 = 0.3 o hms . 

+ Some compan i es 1 i st rel ay burdens onl y a s  the vol t- ampere i n put to o perate at  
m i n i mum pi ckup . Th i s col umn i s  i n cl uded so a di rect com pa ri son  c a n  be made . 
I t  s houl d not be used i n  cal cul ati ng  vol t- ampere burden s  i n  a CT secondary 
ci rcui t, s i n ce the burden at  fi ve amperes i s  used  for t hi s purpose. 

* Cal cul ated from burden at  m i ni mum pi ckup. 

TABLE 10 

B URDEN OF NON-D I RE CT I ONALLY CONTROLLED I NSTANTANEOUS UNI T  

Burdens  a t  M i n .  Burden O hms  (Z) 
M i n .  P i ckup (Ohms ) T imes P i ckup  

I ns t . U n i t Hz Ran ge Ran ge P i ckup 

( Amps ) ( Amps ) ( Amps ) R Jx z 3 10 20 

L 6-30 6 0.110 0.078 0.135 0. 095 0.081 0. 079 
6-150 60 H 30-150 30 o. 022 0.005 0. 023 0. 022 0. 022 0.022 
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CONSTRUCT I ON 

The JBC rel ays con s i st  of  a di recti o nal uni t, a TOC ( ti me o vercurrent )  uni t, a 
cup type I OC (i ns tantaneous o vercurrent )  un i t  and two tar get s ea l - i n  un i ts mounted 
i n  a l arge doubl e-ended drawout ( L2 )  case . A DC o perated auxi l i ary tel e phone rel ay 
un i t  and an  add i ti onal I OC un i t  ( h i nged armature type ) are added to certai n model s 
as s hown by aste ri sk notes i n  Ta bl e 1.  

The d i recti onal un i t  i s  mounted at  t he bottom o f  the case, the TOC un i t  i n  the 
m i d dl e, and  the cup type IOC  uni t i n  the top .  

D I RE CT I ONAL UNIT  

The d i recti onal un i t  i s  o f  the i nducti on- cyl i nder constructi on wi th a l am i nated 
s tator  hav i ng  ei ght pol es projecti n g  i nward and arran ged symmetri c al l y  around a 
stati onary central core . The cupl i ke a l umi num i nduct i on rotor i s  free to o perate i n  
the annul ar a i r ga p between the pol es and  the core . The pol es are fi tted 
a l ternatel y wi th current o perat i ng  co i l s  and potent i al  pol ar i zi ng  co i l s . 

The pri n ci pl e  by wh i c h  torque i s  devel o ped  i s  the s ame as that of a n  i nducti on  
d i sk rel ay wi th a watt-metri c el ement, a l though, i n  arran gement of  parts, the un i t 
i s  more l i ke a s pl i t- phase i nducti on moto r .  The i nducti o n-cyl i nder co nstructi o n  
pro v i de s  h i gher torque and l ower rotor i nert i a than the i nduct i on-di sk construct i on, 
resul ti n g  i n  a faster and more sens i ti ve rel ay . 

LOW GRADI ENT CONTACT 

The d i recti onal un i t  contacts ( l eft front ) ,  wh i ch control t he t ime 
o vercurrent uni t are s hown i n  Fi g .  1 9. They are of the 1 ow gra di ent type 
s pec i  al l y  constructed to m i n im i ze the e ffects o f  v i brati on . Bot h the 
stati onary and  mo vi ng  co ntact brushes are made of 1 ow gra di ent mate ri al wh i ch, 
when subjected to v i brat i on, tend to fol l ow one another, hence, t hey re s i st 
contact se parati on . 

The contact d i al ( A) s upports the s tati onary contact brus h ( B )  on  whi ch i s  
mounted a co n i c al co ntact t i p ( C ) . The mo vi ng  contact a rm ( D )  supports the 
movi ng contact brus h ( E) on  whi ch i s  mounted a button contact t i p ( F) .  The end 
of  the movi ng  contact brus h bears a ga i nst t he i nner  face o f  the mov i ng contact 
brush reta i ner (G) . Si m i l arl y, the. end of the s tati on ary contact brush bea rs 
a ga i nst the i nner  face o f  the s tati onary contact brus h retai ner (H). The 
s ta ti onary conta ct support ( K ) and the co ntact d i al are ass em bl ed to gether by 
means  o f  a mount i ng  s crew ( L) a nd  two l ocknuts ( M ) .  

BARREL CONTACT 

The d i recti onal un i t  contacts ( r i ght rear ), whi ch control the 
i nstantaneous o vercurrent uni t, a re s hown i n  Fi g .  2 0 .  They are s peci al l y  
constructed to suppress bounc i ng . The stati onary contact ( G )  i s  mounted o n  a 
fl at  s pi ral s pri ng  ( F) backed up by a th i n di a phra gm ( C ) . These are both 
mounted i n  a s l i gh tl y i ncl i ned tube ( A) . A stai nl ess  steel ba l l (B)  i s  pl aced 
i n  the tube befo re the d i a phra gm i s  a s sembl ed . When the mo v i n g  co ntact hi ts 
the s tati onary contact, the energy o f  the former i s  i mparted to the 1 atter and 
thence to the bal l ,  wh i c h  i s  free to rol l up the i n cl i ned tube . Thus, the 
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mov i n g contact comes to rest wi th substant i al l y  no rebound or v i brat i on . To 
cha n ge the s tat i onary contact mount i ng  spr i ng, remove the contact barrel and  
s l eeve as a compl ete un i t  a fter l oosen i n g  the  screw at  the front o f  the  contact 
bl ock . Unscrew the cap ( E ) . The contact and i ts fl at  spi ral moun t i ng  spr i n g  
may then be  removed . 

T IME OV ERCURRENT UN IT  

The i nverse t i me and  very i nverse t i me overcurrent un i ts cons i s t o f  a tapped 
current opera t i n g  co i l  wound on a U-ma gnet i ron  structure . The tapped operat i n g  
co i l  i s  connected t o  taps o n  the tap bl ock . The U-magnet conta i ns wound s ha d i n g 
co i l s  wh i ch a re connected i n  ser i es wi th  a d i recti onal  un i t  contact . When power 
fl ow i s  i n  such  a d i rect i on as to cl ose  the d i rect i onal  un i t  contacts, the s ha d i n g 
co i l s act to produce a spl i t-phase fi el d wh i ch, i n  turn devel ops torque on  the 
operat i n g  d i sk . On model s equi pped w i th an auxi l i ary tel ephone rel ay, t he tel ephone 
rel ay i s  control l ed by a contact of  the d i recti onal  rel ay . When the d i recti onal  
un i t  contact cl oses, the tel ephone rel ay c l oses  a contact i n  the TOC s had i n g co i l  
c i rcui t and al l ows torque to be produced by the TOC un i t  d i sk .  

The extremel y i nverse t i me overcurrent un i t  i s  o f  the wattmetri c type s i mi l ar 
to that used i n  watthour meters except a s  fol l ows: the upper port i on o f  the i ro n  
structure h a s  two concentr i c wi nd i n gs on  the m i ddl e l eg o f  the magn et i c  c i rcui t .  
One o f  these i s  a tapped current w i n d i n g  connected to taps o n  the tap bl ock; the 
other i s  a fl oat i n g w i nd i n g  whi ch  i s  connected i n  seri es w i th the d i rect i onal  un i t  
contacts, a res i s tor, a capac i tor  and two co i l s  on  the l ower l e gs o f  the ma gneti c 
c i rcui t .  When power fl ow i s  i n  such  a d i rect i on as  to c l ose  a d i rect i onal  un i t  
contact, the un i t  devel ops torque on  the operat i n g  d i sk .  On model s equi pped wi th a 
tel ephone rel ay, a contact o f  the tel ephone rel ay control s the s had i n g co i l  c i rcui t 
i n  the s ame manner descri bed for the i nverse and very i nverse t i me uni ts . 

The d i sk s ha ft carr i es the mov i n g contact wh i ch compl etes the tri p c i rcui t when 
i t  touches the stati onary contact or  contacts . The s haft i s  restra i ned by a spi ral 
spr i n g  to g i ve the proper contact-c l os i ng  current, and i ts moti on i s  retarded by a 
permanent ma gnet act i n g  on the d i sk  to produce the des i red t ime characteri s t i c .  The 
var i a bl e retard i n g  force resul t i n g  from the grad i ent  of the spi ral spr i n g  i s  
compensated by the spiral s hape o f  the i nduct i on d i sk, w h i c h  resul ts  i n  an  i ncreased 
d r i v i n g force a s  the spr i n g  w i nds up . 

Wi th the except i on o f  rel ays equi pped w i th an aux i l i ary tel ephone rel ay, the 
torque control c i rcui ts of  both the t i me overcurrent and i ns ta ntaneous overcurrent 
un i ts a re w i red to term i nal s on the rel ay contact bl ock . The se  term i nal s are 
s horted to gether by i nternal l y  connected red jumper l eads  when the rel ays l eave  the 
factory ( see F i gs .  5 to 9 i nc l us i ve ) .  I f  external torque control i s  des i red, these 
jumper l eads  s houl d be remo ved . On  rel ays equi pped wi th aux i l i ary tel ephone rel ays, 
onl y the i ns tantaneous overcurrent un i t  torque control c i rcui t i s  wi red to term i na l s 
on  the rel ay contact bl ock . 

TARGET AND S EAL- I N  UN I TS 

With the except i on o f  the JBC51M ( - ) Y 1A rel ay, the s eal - i n  un i ts for both  the 
t ime-overcurrent and  i n stantaneous-overcurrent  contacts are mounted on  the m i ddl e 
un i t .  On the J BC51M ( - ) Y 1A, the r i ght seal - i n  un i t  i s  repl aced by the non­
d i recti ona l l y  contro l l ed IOC un i t  and  the sea l - i n  un i t  i s  moved to the l eft s i de o f  
the d i rect i onal  un i t .  
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The 1 eft sea  1- i n un i t  o perates i n  conjuncti on  wi th the t ime-overcurrent un i t  
contacts and i s  l a bel ed 11 T11

• I ts co i l  i s  i n  ser i es and i ts contacts i n  pa ral l el 
wi th the ma i n  contacts o f  the t i me-overcurrent un i t  so that when the ma i n  contacts 
cl ose, the seal - i n  un i t  wi l l  p i ck up and seal i n  around  the ma i n  contact. 

The ri ght seal - i n  un i t, l a bel ed 11 I 11 o perates i n  conjunct i on  wi th the 
i ns tantaneous overcurrent un i t. I ts co i l  i s  i n  ser i es wi th the i ns tantaneous un i t  
contact and a contact of  the d i recti onal  un i t, and i ts contacts are connected to 
seal - i n  around these two contacts when the un i t  o perates; on rel ays equi pped w i th 
an auxi l i ary tel e phone rel ay, the contacts a l so  sea l - i n  around  a contact of  the 
tel e phone rel ay. 

Both seal - i n  un i ts are equi pped w i th targets wh i ch are ra i sed i nto v i ew when 
the un i t  o perates. 

These targets l atch and rema i n  exposed unt i l  manua l l y  rel eased by means of  the 
button project i n g  bel ow the l ower- l eft corner of the cover. 

INSTANTANEOUS OVERCURRENT UN IT  {D I RECT I ONALLY CONTROLLED ) 

The i nsta ntaneous overcurrent un i t  i s  s i m i l ar i n  constructi on to the 
d i rect i onal  un i t  descri bed a bove, d i ffer i ng  on l y i n  co i l  turns  and connect i ons.  The 
four corner co i l s  con s i st  of  two wi n d i n gs, an  i nner  w i n d i n g  con s i s t i n g  of  a l a rge 
number of  turns of  fi ne w i re, and  an outer w i nd i ng  ha v i n g a few turn s  of  heavy wi re. 
The outer wi nd i ngs  of the corner co i l s  are connected e i ther i n  ser i es or i n  paral l el 
wi th the s i de co i l s  by tap  l i nks prov i ded o n  the rel ay; these ser i es or paral l el 
combi nat i ons  are connected i n  seri es wi th the o perat i n g  co i l  o f  the TOC un i t. The 
i nner w i nd i n gs of the corner co i l s are al l connected i n  ser i es, and i n  turn are 
connected i n  seri es wi th a ca pac i tor and a contact of  the d i recti onal  un i t. Thi s 
c i rcui t thus control s the torque of  the i ns tantaneous overcurrent un i t. When the 
d i recti on a 1 un i t  contacts are o pen, the i n stantaneous overcurrent un i t  wi l l  devel o p  
n o  torque. When the d i rect i onal un i t  contacts are c l osed, the i ns tantaneous 
overcurrent un i t  w i l l  devel o p  torque i n  pro porti on to the square of the current. 

The i ns tantaneous overcurrent un i t  devel o ps o perat i n g  torque i n  a d i rect i on 
o p pos i te to that of  the d i recti onal  un i t. Thi s makes the rel ay l es s  susce pti bl e  to 
the effects of s hock. 

INSTANTANEOUS UNIT (NON-DIRECTIONALLY CONTROLLED) 
Thi s roc un i t  i s  a sma l l h i n ged a rmature type i ns tantaneous el ement and i s  

mounted on the r i ght s i de o f  the TOC un i t. The roc el ement o perates over a 25-to­
one total ran ge o bta i ned by us i n g  a ta pped co i l  wh i ch has a fi ve- to-one l ow ran ge 
and a fi ve- to-one h i gh range; th i s combi nat i on prov i des the 25-to-one total ran ge. 
When the current reaches a predetermi ned val ue, the i nstantaneous el ement operates 
c l os i n g i ts contact c i rcui t and ra i s i n g i ts target i nto v i ew. The target l atches i n  
the exposed pos i t i on unt i l  i t  i s  rel eased. The same button that rel eases the target 
seal - i n  un i t  al so rel eases the target of the i ns tantaneous un i t. 

TELEPHONE RELAY AUX I L IARY UN IT  

The aux i l i ary tel e phone rel ay un i t, when used, i s  mounted beh i nd the 
d i recti onal un i t. 
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Fi g .  2 1  s hows a typi cal  tel e phone rel ay type auxi l i a ry un i t  used i n  JBC rel ays 
to contro l  the t i me overcurrent un i t . Th i s  un i t  i ns erts add i ti onal  res i s tance i n  
i ts o perat i n g  co i l  c i rcui t a s  i t  p i cks up by o pen i n g  i ts norma l l y  c l osed contact 
whi ch i s  acros s a ser i es res i stor  ( s ee R4 i n  F i gs . 7 and  9 ) . Th i s  a l l ows fas t  
pi ckup a n d  d ro pout wi th a conti nuousl y  rated aux i l i ary c i rcui t .  

RECE I V ING, HANDLING AND STORAGE 

These rel ays, when not i nc l uded as part of a control panel , w i l l  be s h i p ped i n  
carton s  des i gned to protect them a ga i n s t  damage . I mmed i atel y upon  rece i pt o f  a 
rel ay, exam i n e  i t  for any damage susta i ned i n  tran s i t .  I f  i njury or  dama ge 
resul t i n g  from rough handl i n g i s  ev i dent, fi l e  a damage c l a i m  at  once w i th the 
trans porta ti on company and promptl y noti fy the nearest General  E l ectri c Sa l es 
O ffi ce . 

Reasonabl e ca re s houl d be exerc i sed i n  un packi ng  the rel ay i n  order that none 
of the parts are i njured or  the adjustments d i sturbed . 

I f  the rel ays are not to be i ns ta l l ed i mmed i atel y, they s houl d be s tored i n  
the i r or i gi nal  cartons i n  a pl ace that i s  free from mo i s ture, dust and  metal l i c 
c h i ps .  Fore i gn matter col l ected on the outs i de o f  the ca se  may f i nd  i ts way i ns i de 
when the cover i s  removed a nd cause troubl e i n  the o perat i o n  o f  the rel ay .  

ACCEPTANCE TESTS 

I mmed i atel y upon rece i pt o f  the rel ay an  i ns pect ion  and  acce ptance test s houl d 
be made to ensure that no damage ha s been susta i ned i n  s h i pment and that the rel ay 
cal i brati ons  have not been d i sturbed . I f  the exami nat i on  or  test i nd i cates that 
readjus tment i s  necessary, refer to the secti on on S ERV I C ING . 

These tests may be performed as  part o f  the i nstal l a t i o n  or  acce ptance tests a t  
the d i s cret i on of  the user . 

S i nce mos t o perat i n g  compan i es use d i fferent procedures for acce ptance and 
i nstal l at i on  tests, the fol l ow i ng secti on  i nc l udes a l l appl i ca bl e  tests that may be 
performed on  these rel ays. 

V I S UAL I NSPECT I ON 

C heck the namepl ate s tampi ng  to make sure that the model number and rati n g  o f  
t h e  rel ay a gree wi th the requi s i t i on . 

Remove the rel ay from i ts ca s e  and check that there a re no broken or  cracked 
mol ded parts or other s i gns of phys i cal  dama ge and that a l l screws are t i ght . C heck 
that the s horti n g  bars  are i n  the proper l ocat i on ( s )  as s hown by the i nternal 
connecti ons  d i a gram, Fi gs .  5 to 9 i nc l us i ve, and that the ma i n  brush i s  pro perl y 
formed to contact the s hort i n g  bar .  
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MECHANI CAL I NSPECT I ON 

Top Un i t  (roc) 

GEK-49848A 

1 .  The rotat i n g  s ha ft end pl ay s houl d be 0 . 015-0 . 020 i nch . 
2 .  The contact ga p s houl d be 0 . 075-0 . 085 i nch . 
3 .  There s houl d be no noti cea bl e fri cti on  i n  the rotat i n g  structure . 
4 .  Wi th the rel ay wel l l evel ed and i n  i ts upr i ght pos i t i on, the contact s houl d 

be o pen and rest i n g  aga i n st  the backstop . 

M i ddl e Un i t  ( TOC ) 

1 .  The d i sk s ha ft end pl ay s houl d be 0 . 005-0 . 015 i nch . 
2 .  The d i sk s houl d be centered i n  the a i r  ga ps of  both the el ectromagnet and 

dra g  ma gnet . 
3 .  Both a i r ga ps s houl d be free of  fore i gn matter . 
4 .  The d i sk s houl d rotate freel y and s houl d return by i tsel f to the reset 

pos i ti on . 
5 .  The mov i n g contact s houl d just touch the s tat i onary contact when the t i me 

d i al i s  at  the zero t i me d i al pos i t i on . 

Bottom Un i t  ( D IR)  

1 .  The rotat i ng  s ha ft end pl ay s houl d be 0 . 015-0 . 020 i nch . 
2 .  The contact ga p s houl d be 0 . 015- 0 . 025 i nch  on the l ow grad i en t  front 

contact . 
3 .  The front  contact s houl d cl ose  a pprox imatel y 0 . 005 to 0 . 01 0  i nch  before the 

rear  contacts . 

Target and Seal - i n  U n i ts/ I n stantaneous Un i t  

1 .  The armature and contacts s houl d move freel y when o perated by hand . 
2 .  Both contacts s houl d make at  a pproxi matel y the same t i me . 
3 .  The target s houl d l atch i nto v i ew just as  the contacts make and s houl d 

unl atch when the target rel ease button i s  o perated . 
4 .  The contacts s houl d have a pproxi matel y 0 . 030 i nch  w i pe .  

Tel ephone Rel ay Aux i l i ary Un i t  

1 .  Wi th the rel ay de-energi zed, each normal l y  o pen contact s houl d have a ga p 
of  0 . 010- 0 . 015 i nc h . 

2 .  The wi pe on each normal l y  c l osed contact s houl d be a pproxi matel y 0 . 005 
i nch . Th i s  can be o bserved by defl ecti n g  the stati onary contact member 
towards the frame . 

3 .  The wi pe on  each normal l y  o pen contact s houl d be a pproxi matel y 0 . 005 i nch . 
Th i s  can be checked by i nsert i n g  a 0 . 005 i nc h  s h i m  between the armature and 
the pol e p i ece and  o perati n g the armature by hand . The normal l y  o pen 
contacts s houl d make before the res i dual pi n s tr ikes the s h i m .  
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GEK-49848A 

DRAWOUT RELAYS, GENERAL 

S i nce a l l drawout rel ays i n  s erv i ce o perate i n  the i r cases, i t  i s  recommended 
that they be tested i n  thei r cases or  an equi val ent steel case. I n  th i s way, any 
ma gnet i c  effects of the encl osure wi l l  be accuratel y dupl i cated dur i n g  testi n g. A 
rel ay may be tested wi thout remo v i n g  i t  from the panel by us i n g  1 2XLA1 3A test pl ugs. 
Th i s pl ug makes connect i ons  onl y wi th the rel ay and does not d i s turb any s horti n g  
ba rs i n  t he  case. The 1 2XLA12A test pl ug may al so be used. Al though th i s t e st  pl ug 
a l l ows greater test i n g  fl ex i b i l i ty, i t  requi res CT s ho rt i ng  jumpers and  the exerc i se  
of  greater care, s i n ce connect ions  a re made  to  both the rel ay and  the external 
c i rcui try. 

POWER REQU I REMENTS, GENERAL 

Al l al ternat i n g  current o perated dev i ces  are a ffected by frequency. S i nce non­
s i nuso i dal  wavefo rms can be anal yzed as  a fundamental frequency pl us harmo n i cs o f  
the fundamental frequency, i t  fol l ows that al ternat i n g  current dev i ces ( rel ays ) w i l l  
be a ffected by the a ppl i ed wavefo rm. 

Therefore, i n  order to test a l ternat i n g current rel ays pro perl y i t  i s  essent i al  
to use a s i ne wave o f  current and/or vol ta ge. The puri ty o f  the s i ne wave ( i .e., 
i ts freedom from harmon i cs )  cannot be expressed as  a fi n i te number for any 
parti cul a r  rel ay; however, any rel ay us i n g  tuned c i rcui ts, RL o r  RC  networks, or  
saturat i n g  el ectromagnets ( such as  t i me overcurrent rel ays ) i s  a ffected by non­
s i nuso i dal  wave forms. 

TARGET AND S EAL- I N  UNITS 

The target and sea l - i n  un i t  has an o perati ng  co i l  ta pped at  0.2 and  2.0 
amperes. 

When used wi th tri p co i l s  o perat i n g  on  currents ran gi n g  from 0.2 to 2.0 amperes 
at  the m i n i mum control vol ta ge, the target and sea  1- i n  ta p screw s houl d be set i n  
the 0.2 ampere ta p. When the tri p co i l  current ran ges from two to 30 amperes at  the 
m i n i mum control vol ta ge, the ta p s crew s houl d be pl aced i n  the 2.0 ampere tap. 

The s ea l - i n  tap  screw i s  the screw hol d i n g  the r i ght- hand stat i onary contact of  
the  seal - i n  un i t. To change the  ta p sett i n g, fi rst remove the connect i n g  pl ug. 
Then take a screw from the l eft- hand stati onary contact and pl ace i t  i n  the des i red 
ta p. Next, remove the screw from the other ta p and pl ace i t  back i n  the l eft- hand 
contact. Th i s  procedure i s  necessary to prevent  the r i ght- hand stati onary contact 
from gett i n g  out of adjustment. Ta p screws s houl d never be l eft i n  both ta ps a t  the 
same ti me. 

P i ckup and D ropout Tests 

1. 

2. 
3. 
4. 

5. 

Connect rel ay s tuds 1 and 1 1  or 1 and  12 ( see i nternal connect i ons d i a gram ) 
to a DC source, ammeter and l oad box so that the current can be control l ed 
over a range o f  0.1 to 2.0 amperes. 
C l ose or jumper the contact ( s )  that paral l el the seal - i n  un i t  contact. 
I ncrea se  the current s l owl y unt i l  the seal - i n  un i t  p i cks up. See Ta bl e 1 1. 
Open the paral l el contact c i rcui t of  s tep 2; the seal - i n  un i t  s houl d rema i n  
i n  the p i cked up pos i ti on. 
Decrea se  the current s l owl y unt i l  the seal - i n  un i t  drops out. See Tabl e 
1 1. 
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GEK-49848A 

TABLE 1 1  

TARGET AND S EAL- IN  UN I T  OPERATING CURRENTS 
TAP PI CKUP DROPOUT 

CURRENT CURRENT 
0 . 2  0 . 1 15-0 . 1 95 0 . 05 OR MORE 
2 . 0  1 . 15 - 1 .  95 0 . 50 OR MORE 

TIME  OVERCURRENT UN IT  

Rotate the  t i me d i al s l owl y and check by means o f  a l am p  that  the  contacts just 
c l ose  at  the zero t i me d i al s ett i n g .  

Where the contacts just cl ose  can be adjusted by runn i n g the s tat i onary contact 
brus h i n  or out by means  of i ts a djust i n g  screw . Th i s  screw s houl d be hel d securel y 
i n  i ts support . 

Wi th the contacts just cl os i n g a t  No . 0 t i me setti n g, there s houl d be 
suffi c i ent  ga p between the stati onary contact brush and i ts metal backi n g  stri p to 
ensure a pproximatel y 1/32 i nch wi pe . 

Current Setti n g  

The m i n i mum current at  wh i ch  the t i me overcurrent un i t  wi l l  c l ose  i ts contacts 
i s  determi ned by the pos i ti on of  the pl ug i n  the ta p bl ock . The ta p pl ate on th i s 
bl ock i s  marked i n  amperes, a s  s hown i n  Tabl es 2, 3 and  4 .  

When the ta p sett i n g  i s  c han ged wi th the rel ay i n  serv i ce, the fol l owi n g  
procedure must be fol l owed: ( 1 )  remove the connect i n g  pl ug; th i s de-energi zes  the 
rel ay and s horts the current tra n sformer secondary wi nd i n g .  ( 2 )  remove the ta p 
screw and pl ace i t  i n  the ta p marked for the des i red p i ckup current .  ( 3 )  repl ace 
the connect i n g  pl ug . 

The mi n i mum current requi red to rotate the d i sk s l owl y and  to cl ose  the 
contacts s houl d be wi th i n fi ve  percent of the val ue marked on  the ta p pl ate for any 
ta p sett i n g  and t i me d i a l pos i t i on .  I f  th i s adjustment has been d i s turbed, i t  can 
be restored by means  of  the s pr i n g  adjust i n g  r i n g . The r i n g  can be turned by 
i nsert i ng  a screw dr i ver bl ade i n  the notches around the edge . By turn i n g the r i n g, 
the o perat i ng  current  of  the un i t  can be brought i nto a greement wi th the ta p sett i n g  
empl oyed. Thi s adjustment a l so permi ts any des i red sett i ng  t o  be obta i ned 
i ntermed i atel y between the a va i l a bl e ta p setti n gs . 

P i ckup adjustment by means of  the control s pr i n g  a ppl i es to the JB C51 and  JBC53 
rel ays . A d i fferent procedure a ppl i es to the JBC7 7 rel ays . For the JB C77' rel ays, 
the p i ckup of the un i t  for any current ta p sett i n g  i s  adjusted by means of the 
var i a bl e res i stor  i n  the phase- s h i ft i n g  c i rcui t .  Th i s  adjustment al so perm i ts any 
des i red sett i n g  i ntermed i atel y between the va r i ous ta p sett i ngs  to be o bta i ned . The 
control s pri ng  i s  prewound a pprox imatel y 660 degrees wi th the contacts just c l osed . 
Further adjustment of  thi s sett i ng  i s  sel dom requi red; i f  i t  i s  requi red, because o f  
i n suffi c i ent ran ge of the va ri a bl e res i s tor, i t  s houl d never be necessary to wi nd  up 
the control s pr i n g  adjuster more than 30 degrees ( o ne notch ) or  unw i nd i t  more than 
90 de grees ( t hree notches ) from the factory setti n g .  
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GEK-49848A 

INSTALLATION 

LOCAT I ON 

The l ocat i on s houl d be cl ean and d ry, free from dust and exces s i ve v i brat i on 
and wel l l i ghted to fac i l i tate i nspecti on and test i n g . 

MOUNT ING 

The rel ay s houl d be mounted on  a vert i ca l  surface . The outl i ne and  pan el 
d r i l l i n g d i a gram i s  s hown i n  F i g .  27 . 

CONNECT I ONS ·� 
The i nternal connecti on d i agrams for the var i ous rel ays are s hown i n  F i gs . 5 to 

9 .  Typi cal  wi ri n g  d i a grams are s hown by F i gs .  1 0  and 1 1 .  S i n ce phase  sequence i s  
i mportant for the correct operat i on o f  Type JBC rel ays,  the rotat i on spec i f i ed i n  
F i gs . 1 0  and 1 1  must be ad hered to . Un l e s s  mounted on a s teel pan el wh i c h  
adequatel y grounds  the rel ay ca s e, i t  i s  recommended that  the ca s e  be grounded 
through a mounti n g  stud or  screw wi th  a conductor not l es s  than #12  B&S ga ge copper 
wi re or  i ts equi val ent .  

Term i nal  1 2  of  JBC51,  JB C53, JB C77 rel ays s houl d be co nnected to the negat i ve 
s i de of  the DC  bus . 

INSP ECT I ON 

At the t i me of  i ns ta l l at i on, t he rel ay  s houl d be i nspected for tarni s hed � 
contacts, 1 oose s crews, or  other i mperfect i on s . I f  any troubl e i s  found, i t  s houl d " ·' 

be corrected i n  the manner descri bed i n  t he secti on on  S E RV I CING . 

CAUTI ON 

Every c i rcui t i n  the drawout ca s e  has an aux i l i ary brus h .  I t  i s  espec i a l l y  
i mportant o n  current c i rcui ts and other c i rcui ts wi th s horti n g  ba rs that the 
auxiliary brus h be bent  high enough to en ga ge the connect i n g  pl ug or  tes t pl ug 
before the ma i n  brus hes do . Th i s w i l l  prevent CT secondary c i rcui ts from bei n g  
opened . Refer t o  F i g .  22 . 

OPERATION 

Before the rel ay i s  put i nto serv i ce, i t  s houl d be gi ven a c heck to determ i n e  
that factory adjus tments ha ve n o t  been d i s turbed . The t i me d i a l  wi l l  b e  s e t  at  zero � 
before the rel ay l eaves the factory .  I f  the s etti n g  has not been c han ged, i t  w i l l  
be necessary to cha n ge th i s  setti n g  i n  order to open the t i me overcurren t un i t  
co ntacts . The fol l owi n g  tests are suggested: 

TARGET AND S EAL- I N  UNITS 

1 .  Make sure that the tap s crew i s  i n  the des i red tap . 
2 .  Perform pi ckup and  d ropout tests as  outl i ned i n  the ACCEPTANCE TEST secti on . 
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GEK-49848A 

T IME OVERCURRENT UN I T  

'""' 1 .  S et the ta p screw on the de s i red ta p .  U s i n g  the tes t c i rcui t i n  F i g .  23, 
a p pl y  a pprox imatel y twi ce ta p val ue current unt i l  the contacts just  cl ose . 
Reduce the current unti  1 the 1 i ght i n  s er i es wi th the contacts begi ns  to 
fl i cker . Th i s  va l ue o f  current s houl d be wi th i n fi ve percent of  ta p val ue . 

2 .  Check the o perat i n g  t i me at s ome mul ti pl e  of  ta p val ue .  Thi s mul ti pl e o f  
ta p val ue may be fi ve  t i mes ta p rati n g  or  t h e  maxi mum faul t current for 
wh i ch the rel ay must coord i nate . The val ue used i s  l eft to the d i screti on 
of  the user . 

D I RECTI ONAL UN I T  

Check d i rect i onal un i t  pol a r i ty; see ACCEPTANCE TESTS . 

INSTANTANEOUS OVERCURRENT UN I T  ( D I RECTI ONALLY CONTROLLED ) 
C heck pi ckup s etti n g; see ACCEPTANCE TESTS . 

INSTANTANEOUS UN I T  ( NON- D I RECT I ONALLY CONTROLLED ) 
1 .  Sel ect the des i red ran ge by maki ng  the pro per  connect i ons  at  the rear of  

the rel ay ( see i nternal connecti ons  d i a gram ) . Whenever pos s i bl e, a l ways 
s el ect the h i gher ran ge s i nce i t  ha s a h i gher cont i nuous rat i n g .  

2 .  Set the i ns tantaneous un i t  to p i ck u p  at  the des i red current l evel . See 
the ACCEPTANCE TESTS secti on .  

PER IOD I C  CHECKS AND ROUT INE MAINTENANCE 

In v i ew of  the vi tal rol e of protecti ve rel ays i n  the o perat i o n  of  a power  
sys tem i t  i s  i mportant that  a per i od i c  test pro gram be fol l owed . I t  i s  recogni zed 
that the i nterval between per i o d i c  c hecks w i l l  vary depen d i n g  upon env i ronment, type 
o f  rel ay and  the user•s exper i ence w i th per i od i c  testi n g .  Unt i l  the user ha s 
accumul ated enough experi ence  to sel ect the test i nterval bes t  sui ted to h i s 
i nd i v i dual requi rements, i t  i s  sugges ted that the po i nts l i s ted bel ow be checked at  
an  i nterval o f  from one to  two yea rs . 

These tests are i ntended to make sure that the rel ays have not dev i ated from 
the i r or i ginal settings . If deviat i o ns are encountered, the rel ay  must be retested  
and  servi ced a s  descri bed i n  th i s  manua l . 

TARGET AND S EAL- IN  UN I TS 

1 .  C heck that the un i t  pi cks up at  the va l ues  s hown i n  Ta bl e 1 1 . 
2 .  C heck that the un i t  drops out at  25 percent or more o f  ta p val ue .  

T IME OVERCURRENT UN I T  

1 .  Perform p i ckup test as  descr i bed i n  the INSTALLATI ON sect i on for the tap  i n  
s erv i ce .  

2 .  Perform the t i me tests as descr i bed i n  the INSTALLATION sect i on . 
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GEK- 49848A 

Contact  Adjustments 

To fac i l i tate adjustment of contac ts, remove the red jumper l ead ( s )  from 
termi na l s s hown i n  the a pp l i ca bl e  i n te rna l  connect i o n s  d i a gram and use a neon 
i nd i ca t i n g  l amp  i n  s e r i e s  w i th a n  AC vo l tage supp ly  acro s s  termi na l s 19 a nd 20 a�d, 
i f  a pp l i cab l e, 18  a nd 1 9  to s i gn i fy a l l contact c l o sures . Refer to F i g .  1 9  a nd F1g . 
20 for i dent i f i cat i on o f  l ow gra d i en t  and barre l  contact parts res pec t i v eJy a nd 
proceed a s  fol l ows: 

Loo sen s l i ghtl y the l ocknut wh i c h  secure s the backstop screw ( l ocated at  the 
r i ght  fro n t  corner o f  the un i t )  to i ts suppo rt . Unwi nd  the backstop screw so that 
the mov i ng contact a rm i s  permi tted to sw i n g freel y .  Adjust the ten s i on of each l ow 
gra d i en t  contac t brush so that o ne- to-two grams of  pressure a re requi red at  the 
contact t i p i n  order to cause the end of the brush to s epara te from the i nner  face  
o f  i ts respect i ve  brush reta i ne r .  Adjust the  s pi ral s pr i n g  unt i l the mov i ng contact 
a rm i s  in  a neutral pos i t i on, i . e . , w i th the a rm po i nt i n g  d i rect ly  forward . Loosen 
the l ocknut wh i ch secures the l ow gra d i ent s tat i onary con tact moun t i n g  screw to the 
sta t i onary contact support . Wi nd the mount i ng  screw i nward unt i l  the l ow gra d i en t  
s tat i onary a nd mov i ng contact members jus t  begi n to touc h . U nw i nd the mount i ng  
screw unti l  the  stati onary contact brush i s  verti ca l , w i th the stat i ona ry contact 
brush reta i ner down . Then t i ghten the l ocknut wh i ch s ecures the mount i n g  sc rew to 
the stat i onary contact support . 

Loosen s l i ghtl y the screw wh i ch secures the barrel contact to i ts support . 
Th i s  sc rew s houl d be on l y l oose  enough to a l l ow the barrel to rota te i n  i ts s l eeve, 
but not so l oose  a s  to a l l ow the s l eeve to move w i th i n  the support . Wi nd  the 
backstop screw in unti l the l ow grad i ent  mov i ng and  s tat i on a ry contact members just  
begi n to  touch . Wi nd the barrel contact i n  unt i l the barrel contacts jus t  begi n to 
touc h . Unwi nd  the barrel contact 1/4 turn . T i ghten the screw wh i c h  s ecures the 
barre l  contact to i ts support . U nwi nd the backsto p screw 2 3 turn . T i ghten the 
l ocknut screw wh i c h  s ecures the backstop sc rew to i ts support . F i na l l y, adjust the 
ten s i on on the l ow grad i en t  s ta t i onary contact brush such  that, when the l ow 
gra d i ent  contacts a re made a nd ful l y  w i ped i n, there i s  a pproxi ma tel y an  equal 
defl ec ti on on each brush .  

adjustments are 

Torgue Adjustment  

The d i rect i onal  un i t  i s  prov i ded w i th a notched core  wh i ch i s  used  to m i n i m i ze 
the torque produced on  the rotor by current a l one i n  the o perat i n g  c o i l s  w i th the 
pol a r i zi ng c i rcui ts  de-energi zed . Th i s  adjustmen t i s  made at the fac tory a nd may be �� 
checked a s  fol l ows: 

F i rst, s hort out the potent i a l  pol a r i z i n g  c i rcui t .  Adjust the control s pr i ng  
so that the mov i n g contact structure i s  bal anced between the sta t i onary contact and 
the s to p .  Th i s  can  be done by l oosen i ng the hexagona l - head l ocki n g screw, wh i ch 
c l amps the s pr i n g  adjus ti n g  r i n g  i n  pos i t i on, and turn i n g the r i n g  to the l eft unt i l  
the  bal ance po i nt i s  reached . 

Energ i ze the o pera t i n g  c i rcui t w i th 30 amperes  a nd check that the contact  a rm 
does not move . The core shoul d be turn ed i n  sma l l steps unt i l a po i nt i s  reached 

" "'-. where there i s  no "b i as" torque from current  a l one . The core can  be turned by 1 
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GEK-49848A 

l oosen i n g the l a rge hexagonal  nut on the bottom o f  the un i t  and turn i n g  the core by 
means  o f  the s l otted bea r i n g  s crew . Th i s  screw s houl d be hel d secure l y i n  pos i t i on 
when the nut i s  ret i ghtened . 

Kee p i n  mi nd that currents  o f  these ma gn i tudes w i l l  cause the co i l s  to overheat 
i f  l e ft on too l on g .  Therefo re, l eave the test current on on l y for short i n terval s 
a nd a l l ow suffi c i ent t i me between tests for the co i l s  to cool . 

After the torque adjustment has been made, the s pi ral s pr i n g  s houl d be set to 
have barel y enough ten s i on to sw i n g the mov i ng contac t a rm aga i nst  the sto p  screw 
when the un i t  i s  de-energi zed . Suffi c i ent ten s i on w i l l  be o bta i ned i f  the adjus t i n g  
r i n g  i s  rotated a bout one- hal f i nch from t h e  neutra l pos i t i on i n  the 
coun tercl ockw i se d i rect i on, as mea sured on the peri phery of the r i n g .  

Cl utch Adjustment 

The connec t i on s  s hown i n  F i g .  24 for the  pol a r i ty check can  a l so be used i n  
maki n g  the c l utch adjustment .  The 5 0  ohm fi xed res i s tor  s houl d be re pl aced w i th a n  
adjusta bl e re s i s tor  c apa bl e o f  prov i d i n g the current  ra nge 1 i s ted i n  Tabl e 1 3  for 
the rel ay type and rat i ng i n  quest i on . A sc rew, project i ng from the s i de of the 
mov i n g contact a rm, control s the c 1 utch pre s sure, a nd consequen tl y, the curren t 
v a l ue wh i c h  w i l l  cause the c l utc h to s l i p . Wi th rated frequency a nd at  rated vol ts, 
the c l utch s houl d be set to s l i p  wi th i n the l i m i ts l i s ted i n  Ta bl e 1 3 . In a l l 
cases, the current i s  i n  phase w i th the vol tage . 

TABLE 1 3  

D I R ECT IONAL UN I T  CLUTCH ADJ USTMENT 

rroc S UDDENLY APPLI ED CURRENT S UDDENLY APPLI ED C URRENT 
WN I T  RATING CLUTCH MUST NOT SLI P (AMPS ) CLUTCH MUST SLI P ( AMPS ) 

1 .5/12 9 1 1  

2/1 6 9 1 1  
Note that too frequent or  too l ong  a ppl i c at i on o f  these curren ts wi l l  overheat the 
�0 i l  s .  

I NSTANTANEOUS OVERCURRENT UNI T  ( D I RECTIONALLY CONTROLLED) 

Bea r i ngs 

The s ect i on Beari ngs, und er SERV I CING, D I R ECTI ONAL UN I T, a l so  a ppl i es to the 
bea r i n gs of the i n stantaneous overcurrent uni t .  

Cup and Stator  

The  sec t i on Cup and Stato r  under  D I R ECT I ONAL UN I T, a l so a ppl i es to the cup and 
sta tor  of the i n stantaneous overcurrent un i t .  
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GEK-49848A 

Contact Adjustments 

The contact ga p may be adjusted by l oosen i n g s l i ght l y the s crew at  the front of  
the  contact support . The  s crew s houl d be  on l y l oose enough to  a l l ow the  contact 
barrel to rotate i n  i ts s l eeve . 

The backstop s crew fas tened w i th a 1 ocknut s houl d hol d the mov i n g contact arm 
i n  a neutral pos i t i on, i . e . , wi th  the a rm poi nti n g  d i rectl y forward . Then, by 
rotati ng the barrel , a dvance the s tat i onary contact unt i l  i t  just touches  the mov i ng 
contact . Next, back i t  away 2/3 turn to o bta i n  a pprox imatel y 0 . 020  i nc h  ga p .  Last, 
t i ghten the s crew whi ch secures the barrel . 

The mov i ng contact may be removed by 1 oosen i n g  the s crew whi ch s ecures i t  to 
the contact a rm and  s l i d i ng i t  from under the s crew head . 

C l utch Adjustment 

The c l utch o n  the i ns tantaneous overcurrent un i t  can be adjusted by means of  
the s crew l ocated o n  the r i ght- hand s i de of  the mov i ng contact a rm .  I f  the l ocknut 
i s  l oo sened and the s crew turned i n, the current at  whi ch  the c l utch w i l l  s l i p  w i l l  
be i ncreased . 

P l ace the tap  pl ugs i n  the l ower range taps ( seri es ) .  Hol d the d i rect i onal  
un i t  contacts cl osed . 

Adjust the c l utch so  tha t  the current at  whi ch  the cup just s tarts to s l i p  
fal l s  wi th i n the l i m i ts l i s ted i n  Tabl e 1 4 .  

TABLE 1 4  

D I RECT I ONALLY CONTROLLED I OC UN IT  CLUTCH ADJUSTMENT 

PI CKUP RANGE SUDDENLY APPLI ED  CURRENT SUDDENLY APPLI ED  CURRENT 
CLUTCH MUST NOT S LI P  ( AMPS ) CLUTCH MUST  S LI P  ( AMPS ) 

2-8 12 15 
1 0-40 44 58 

�ote that too frequent  or too l ong  a ppl i cat i on  of  these currents wi l l  overheat 
!the co i l s .  

INSTANTANEOUS UN I T  (NON-D I RECTI ONALLY CONTROLLED) 

1 .  Both contacts s houl d cl ose  at  the s ame t i me .  

2 .  The backi ng  s tri p s houl d be so  formed that the forked end ( front ) bears 
a ga i n st  the mol ded stri p under the a rmature . 

3 .  W i th  the armature aga i n st  the pol e p i ece, the c ross  member of  the "T" 
s pr i n g  s houl d be i n  a hor i zo ntal pl ane and there s houl d be at  l ease  1/64 
i nch wi pe on the contacts . C heck th i s by i nsert i n g  a 0 . 01 0  i nc h  feel er 
gage between t he front  hal f of  the s ha ded pol e w i th  the a rmature hel d 
c l osed . The contacts s houl d c l ose  w i th the feel er gage i n  pl ace . 
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GEK-49848A 

CONTACT CLEANING 

For cl ean i n g f i ne s i l ver contacts, a fl exi bl e burn i s h i n g  tool s houl d be used . 
Th i s  cons i s ts of  a fl ex i bl e stri p o f  metal wi th an etched roughened surface, 
resembl i n g i n  effect  a superfi ne fi l e .  The pol i s hi n g  act i on i s  so del i cate that no 
scratches are l eft, yet corroded materi al  w i l l  be removed ra p i d l y and thoroughl y .  
The fl exi bi l i ty o f  the tool ensures c l ean i ng  the actua l po i nts o f  contact . 

Fi ne  s i l ver contacts s houl d not be cl eaned wi th kn i ves, f i l es or  a bras i ve pa per 
or cl oth . Kn i ves or fi l es may l eave scratches wh i ch i ncrease a rc i n g  and  
deteri orat i o n  o f  the contacts . Abra s i ve pa per or c l oth may l eave  m i nute part i cl es 
o f  i nsul at i n g  a bra s i ve mater i al i n  the contacts, thus preventi n g  contact c l os i n g .  

The burn i s h i n g  tool descri bed a bove can be o bta i ned from the factory . 

RENEWAL PARTS 

I t  i s  recommended that suffi c i ent quanti ti es of renewal pa rts be carri ed i n  
s tock to ena bl e the prompt repl acement o f  any that are worn, broken, o r  damaged . 

When orderi n g  renewal pa rts, address the nearest Sal es Offi ce of the General 
E l ectri c Company, s pec i fy quant i ty requi red, name of part wanted, and gi ve compl ete 
name pl ate data . I f  pos s i bl e, gi ve the General El ectri c Com pany requi s i t i on number 
on  wh i ch the rel ay was furn i s hed . Refer to Renewal Pa rts Publ i cat i on GEF-4086 . 
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F i g .  1 ( 804346 6 )  
F i g .  2 ( 8043467 ) 
F i g .  3 .. .. {8043468 ) 
F i g .  4 ( 8043469 ) 
F i g .  5 ( 0257A6174 )  

F i g .  6 ( 0257A6 189- 1 )  
F i g .  7 ( 0257A6190 )  

F i g .  7a ( 0275A3820 )  
Fi g .  7 b  ( 0275A4443 )  
Fi g .  8 ( 0257A6 1 93 )  
F i g .  9 ( 0257A6194 )  
Fi g .  9a ( 0275A4439 )  
Fi g .  1 0  ( 04 18A0932- 1 )  

F i g .  1 1  ( 0418A0963 ) 

F i g .  1 2  ( K- 6154284- 2 )  

F i g .  1 3  ( 0888B0269- 3 )  

F i g .  14 ( 0888B0270-3 )  

F i g .  15 ( 0888B0274-5 )  

Fi g .  1 6  ( 0285A666 3 )  

F i g .  1 7  ( 0208A8695- 1 )  

F i g .  18  ( 0208A8694- 2 )  

F i g .  1 9  ( 8023399 a nd 
8027689 ) 

Fi g .  20 ( K- 6077 069- 4 )  

F i g .  2 1  ( 80 12 106 )  

F i g .  2 2  ( 8025039 ) 

F i g .  23  ( 0178A9036 ) 

Fi g .  24 ( 0377A0195- 2 )  

F i g .  25 ( 0418A0970 )  

F i g .  2 6  ( 0178A9035 ) 

F i g .  27  (K- 6209276- 3 )  

GEK-49848A 

LI ST OF I LLUSTRAT I ONS 

Type JBC51M ( - ) Y 1A  Rel ay i n  Case ( Front  V i ew )  
Type JBC51M ( - ) Y1A  Rel ay Removed from Case ( Front V i ew )  
Type JBC51M ( - ) Y 1A  Rel ay Removed from C a s e  ( Rear V i ew )  
Type JBC77M Rel ay Removed from Case  ( Rear V i ew )  
I nternal Connecti ons  for JBC51M a n d  JBC53M Rel ays ( Front 
V i ew )  
I nternal Connect i ons  for JBC51M ( - ) Y 1A  Rel ay ( Front V i ew )  
I nternal Connect i ons  for JBC5 1 P  a nd JBC53P Rel ays ( Fron t  
V i ew )  
I n ternal Connect i ons  for JBC52M a nd JBC54M 
I nterna l  Connect i ons for JBC52P 
I nternal Connect i ons  for JBC77M Rel ay ( Fron t  V i ew )  
I nterna l  Conn ect i ons  for JBC7 7 P  Rel ay ( Front V i ew )  
I nterna l  Connect i ons for JBC78M 
Externa l  Connecti ons for Three S i n gl e Phase Type JBC  Rel ays 
for D i recti ona l  Phase Faul t Protect i on of a S i n gl e  
Transmi s s i on L i ne 
External Connect i ons  for Three S i ngl e Phase Type JBC  Rel ays 
w i th  Aux i l i a ry Tel ephone Type Rel ays for D i rect i ona l  Phase 
Faul t Protect i on o f  a S i ngl e Transmi s s i on L i ne 
D i rect i onal  Un i t  T ime-current  Characte r i s t i c  for Vol tage 
Appl i ed i n  Phase  wi th  Current 
Ti me-current  Character i st i c o f  I nverse T i me Overcurrent  
Un i t  
T ime-current  Characteri s t i c o f  Very I nverse T i me 
Overcurren t  U n i t  
T ime-current  C haracte r i s t i c  o f  Extremel y I nverse  T i me 
Overcurren t  Un i t  
Repre sentati ve T i me-current  Character i s t i c o f  D i rec t i ona l l y  
Control l ed I n stantaneous Overcurren t Un i t  
T ime-current  Characteri s t i c  o f  the H i - Se i smi c I nstantaneous 
Un i t  
Tra ns i en t  Overreach Character i st i c s  of  the H i - Se i smi c 
I n stantaneous Un i t  
Low Gra d i ent Contact Assembl y for the D i rect i onal  
U n i t  
Barrel Contact Assembl y for the D i recti onal  a nd the 
I n stantaneous Ov ercurrent  U n i ts 
Typ ica l  Tel ephone Rel ay Type Aux i l i a ry Un i t  Used i n  JBC  
Rel ays 
Cros s  Sec t i on o f  Drawout Case S howi n g  Pos i t i on o f  Aux i l i ary 
Brush 
Test  Connect i on s  for Checki ng  P i ckup and Operat i n g  T i me of  
the T i me Overcurrent Un i t  
Test Connec t i on s  for C hecki ng  Pol a r i ty of the External 
W i r i n g  of the D i rect i ona l  U n i t 
Test Connec t i on s  for Checki ng  Pol ar i ty of  the D i rect i onal  
Un i t  I nterna l  Wi r i n g  
Tes t  Connec t i on s  for Checki n g  P i ckup o f  D i rect i onal l y  
Contro l l ed IOC  Un i t  
Outl i ne a nd Panel  Dr i l l i ng D i mens i on s  for JBC  Rel ays 
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F i g .  1 ( 8043466 ) Type JBC51M ( - ) Y 1A  Rel ay i n  Case  ( Front V i ew )  

29  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49848A 

Fi g .  2 ( 8043467 ) Type JBC51M ( - ) Y 1A  Rel ay Removed from Case  ( Front V i ew )  
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Fi g .  3 ( 8043468 ) Type JB C51M ( - ) Y IA  Rel ay Removed from Case  ( Rear V i ew )  
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,.. 

F i g .  4 ( 8043469)  Type JBC77M Rel ay Removed from Case  ( Rear V i ew )  
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F i g .  5 ( 0257A6 1 74 ) I n te rnal  Connect i ons for JBC51M a nd JB C53M Rel ays ( Fron t  V i ew )  
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Fi g .  6 ( 0257A6 189- l )  I nternal Connect i on s  for JBC51M ( - ) Y 1A  Rel ay ( Front V i ew )  
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F i g .  7 ( 0257A6 1 90 )  I nternal Connect i ons  for JBC5 1 P  and JBC53P  Rel ays ( Front  V i ew )  
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I I  1 3  R E D 

I 
1 2  

I * �* 
J U M P E R  
LEA DS 

l *  * 

WOU N D  
S HADING 
COI L S  

SI S I  

roc-[oc S I.  ro c 

C2 
0 

OPER 

C l  

TO C 

2 4 

IOC • I N STANTA N EOUS OVERCU R RENT U N I T  lTOP) 
TO C =T I M E  OV E RCU RRE NT U N I T  (M I D O LE ) 

0= D I R E CT I O NAL UN I T  (BO T TOM) 
S I. : SEAL- I N  U N IT 

7 

(2 

roc 
c ,  

P 2  0 
R l  P I  

P O T. 
P O L. c3 

I 
* =- SHORT F I N G E R  

F i g .  7a ( 0275A3820 )  I nternal Connecti ons  for JBC52M and  JB C54M 
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1 4  
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I OC• I HSTANT OV ERCU R R E NT U N IT (TOP) 
TOC&T\ M E  OV ER C U R RENT U N IT (M IDD LE ) * - S HORT F I N G E P. 

D • D I RECTI O N AL U N I T  (BO T TO M )  
S I = S EAL-I N U N  I T  

X • AUXI L I A RY RE L AY 
Fi g .  7 b  ( 0275A4443 ) I nternal Connect i ons  for JBC52P  
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C 2  C 3  

* = S H O R T F rN G E R  

F i g .  8 (0257A6193- l )  I nternal Connecti ons for JBC77M Re l ay ( Front V i ew) 
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F i g .  9 ( 0257A6 1 94 )  I n te rna l Connect i ons  for JBC77P  Rel ay ( Front V i ew )  
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F i g . 9 a  (027 5A4439- 1 )  I nternal Connect i ons for JBC78M 
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A-C BUS --------�------------------------------------��--------- 1 
----�--�----------------------------�------_,----------- 2 
--�-+--�--------------------�------+-------+---------- 3 

52 

3 2 1 
N OT E :  RELAY 
OPERATES r=-oR 
�:"AU LTS I N  
D I RECT I ON O F  ARROW . 

TR I P BU S 

7 8 

J: 1 3 

( + )------�-----------------------------------

52 
TC 

t 
S I M I LAR C I RCU I TS FOR 

OTH ER TWO R ELAY S  

1 t ! 

(- ) ------�---------------------------------
6 7 - PHASE D I RECT I ONAL OVERCU RRENT RELAY 

TOC - T I ME OVERCU RREN T U N I T  D OC - D I R EC T I ONAL UN I T  OPERAT I NG CO I L  
I OC - I N STAN TAN EOUS OV ERCU RREN T UN I T  D PC - D I RECT I ON A L  UN I T  PO LAR I Z I NG CO I L  

D - D I R ECT I O N A L  UN I T  S l  - SEAL- I N  W I TH TARGET 

52 - POWER C I RCU I T  BREAK ER 
TC - TR I P  CO I L  I a - AUX I L I A RY SW I TCH , C LOSED 

WHEN BREAK E R  I S  CLOSED 

Fi g .  10 ( 0418A0932- 1 )  External Connecti ons for Three S i n gl e Pha s e  Type JB C Rel ays 
for D i rect i onal Pha s e  Fa ul t P rotecti on of a S i n gl e  

Transmi s s i on L i ne 

41 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49848A 

_A_-C�B�U_S 
__ �------------------------------------�---------- 1 
----�--�----------------------------�------+---------- 2 

--.--+--4---------------------�-----4------�---------- 3 

52 

3 2 1 
NOTE: 
RELAY OPERATES 
FOR FAU LTS I N 
D l  RECT I ON O F  
ARROW . 

X1 

67-1 H1 T6C 
X1 67-1 

:t 
TOC 

67-1 
oc 1 3 

7 

( + )------------���TR�I�P�B�US�-----------------

15 

67-1 
-D-

67-1 
X 

� 1 �------------�------�---
S I  67-1 

� 
TC 

S l  

S I M I LAR C I RCU I TS 
FOR OTH E R  TWO 

RELAYS 

1 t 1 

67 - PHASE D I RECT I ONAL OVERCURRENT RELAY 
TOC - T I ME OVERCURRENT UN I T  O C  - D l  R ECT I ONAL UN I T  OPERAT I NG CO I L  
I OC - I NSTANTAN EOU S  OV ERCURRENT UN I T  PC - D I RECT I ONAL UN I T  POLAR I Z I NG CO I L  

D - D I RECT I ONAL UN I T  S l  - SEAL- I N  W I TH TARGET 
X - AUX I L I ARY FOR D I RECT I ONAL UN I T  

52 - POWER C I RCU I T  BREAK ER 
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WHEN BREAKER I S  CLOSED 

Fi g .  1 1  ( 04 18A0963 ) Exte rnal Connect i ons  for Three S i ngl e Phase Type JBC  Rel ays 
w i th Aux i l i a ry Tel ephone Type Rel ays for D i rect i onal  Phase  Fau l t 

Protect i on of  a S i ngl e Tran smi s s i on L i ne 

42 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



"' 
0 
z 0 u 

• 0 6  

. 0 5  

. 0 4 

� . O J 
z 

..... 
"' 
..... .  0 2  

. 0 1  

\ 

I 
· - -�-----

\ 
'� 

� 
-

GEK-49848A 

I 
R A T I N G --

I--· 4 -16 A M P S  -
1 20 V O L T S  

6 0  C Y C L E S 

1--- / ' · 0 V O L T S  

"' 

/
2 5  V O L TS 

""- u o  V O L T S  

1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  

AM P ER E S  

F i g .  12  ( K-6154284-2 )  D i rect i onal  Un i t  T ime-current C ha racter i s t i c for Vol ta ge 
Appl i ed i n  Pha se  wi th Current 
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Fi g .  1 3  ( 088880269-3 )  T ime- current C ha racter i st i c o f  I nverse T i me Overcurrent U n i t 
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Control l ed I ns tantaneous Ove rcurren t  Un i t  
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K ---
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B - S tati onary Contact B ru s h  
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F - Bu tton C o n t a c t  T i p  
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----- 8 
-..,.._--- c 

K - Stati onary Con tact Supp ort 

L - Mo un t i ng S crew 

M - Locknuts  

F i g .  19 ( 8023399 and 8027689 ) Low Grad i ent Contact Assembl y for the D i rect i onal  U n i t 
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G - C O N TA C T  

D · SPA C E R 
E - CA P 

c 0 E 

F- F LA T  S P I R A L  S P R I N G  

F i g .  20 ( K- 6077069-4 )  Barrel Contact Assembl y for the D i rect i onal and the 
I ns ta ntaneous Overcurrent  Un i ts 
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A RMATURE 
OPfRATI NG ARM 
RES I DUAL SCREW 
LOC KNUT 
POLE P IECE 

Fi g .  21 ( 8012106 )  Typi cal Tel e phone Rel ay Type Aux i l i ary U n i t U sed i n  JBC Rel ays 
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F i g .  22 ( 802503 9 )  C ross  Sect i on o f  D rawout Case  S how i ng  Pos i ti on o f  Aux i l i ary Brus h 

53  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



p/ 

2 0 . 3 1 2  

5 1 6MM 

lr o'-

1 / 4 DR I L L 
6 HULES 
6 MMD1 

0, . 78 1  1
1 9BMM ! 

1 5 . 56T I 
395MM

2 T I 
' 

. 2 1 8  ___ j 
5Mt-1 

6 . 62 5  -
1 68MM 

("l """' 

G L A S S  

"Q 

GEK-49848 

P A N E L  LOCAT I ON 
SEM I - F L U S H  SURFACE 

1-
M T G . MTG ..:.j 

I 

<6 ) 1 0-32 X 3 /8 
MTG . S C R E W S  

1-

1 . 1 25
-

_ I 
2 9M M  I 

I - - - �- - -
1 

{_ 
I - 't- -�- - -

C U TbUT 
I 

I 
'?9 . 93 7 

1 252MM l j_  
-q> 

I 1 9 . 8 75 
I 

5 0 4MM - - - ;- - - u 
� 2 . 84 3  

· 1 7 2 M M  

5 . 68 7  

1 4 4MM 

I . 2�1 8  ' I � 5MM I 

PANEL 

. 7 1 8  
1 8MM 

P A N E L  D� I L L I NG 

3 / 4  DR I L L 
2 0  HOLES 
1 9MM 

FOR S E M I - F L U S H  MOUNT I NG 
FRONT V I E \J 

( 4 )  5 / 1 6- 1 8  STUDS � 
FOR SURFACE MTG . \ttl 

1 9 1 7 1 5 1 3 1 1  
0 0 0 0 0  

0 0 0 0 0  
1 9 . 87 5  

2 0 1 8  1 6  1 4  1 2  

5 04 MM 
STUD 

NUMBE R I NG 

9 7 5 3 1 
0 0 0 0 0  

0 0 0 0 0  
1 0  8 6 4 2 

B A C K  V I E\J 

P A NE L  D R I LL I NG 
FOR SURFAC£ MOUNT I NG 

FRONT V I E W 

T Y P I CAL D I M . 

5 / 1 6 - 1 8  S T U D  
� 

3 . 0 ..,.._ I 76MM 

I NC H E S  
MM 

V I E\J SHOW I NG AS SEMBLY OF HARDWARE 
FOR SURFACE MTG . ON STEEL PAN E L S  

* F i g. 27  ( K-6209276 [ 5 ] )  Out l i ne and Pane l Dri l l i ng Di mensi ons for J B C  Re l ays 

* I nd i cates rev i s i on 
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