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GEK-49849 

G ROUND DIR ECTIONAL 

O V ERCURR ENT R ELAYS 

G R O UN D  DIR ECTIO N AL O V E R C U R R ENT R EL A YS 

TYP ES: JBCG51M JBCG52M 
JBCG5 1M (- ) Y 1A 
JBCG5 3 M  JBCG54 M  
JBCG5 3 M (- ) Y lA 
JBCG7 7 M  JBCG7 8M 

D ESCRIPTION 

The Type JBCG relays are groun d  d i rect i onal overcurrent relays that are used 
pr i mar i ly for the protect i on of feeders and transmi ss i on li nes . They are avai lable 
wi th  i nverse, very i nverse, or extremely i nverse  t i me char acteri st i cs .  

All the JBCG relays contai n a t i me overcurrent uni t  of the i nduct i on d i sk type, 
an i nstantaneous overcurrent cup type un i t, and an i nst antaneous d i rect i onal  cup 
type un i t . The d i rect i onal un i t  can be potent i al polar i zed, current polar i zed, or 
both, and i t  d i rect i on ally controls the operat i on of both the t i me overcurrent d i sk  
un i t  and  the i nstantaneous cup uni t .  

Those relays h avi ng the des i gn at i on YlA followi ng the model number also conta i n 
a H i - Se i smi c i nstantaneous un i t  of h i nged  armature construct i o n . Th i s  un i t  i s  non­
d i rect i onal and h as a self-contai ned hand reset t arget that wi ll show whenever the 
uni t  h as operate d .  

Two target sea 1- i n  un i ts are provi ded i n  each o f  the relays. T h e  operat i ng 
coi l of each of these uni ts respect i vely i s  connected i n  ser i es wi th  the cont acts of 
the t i me overcurrent un i t  and the i nstantaneous overcurrent uni t .  The cont acts of 
each seal- i n  un i t  respect i vely are connected i n  parallel wi th the contacts of the 
t i me over current uni t  and the i nstantaneous overcurrent un i t  to pro vi  de protect i on 
for them and the associated control spr i ng .  

All the JBCG relays are mounted i n  standard L2  s i ze drawout cases; the  outli ne  
and  panel dri lli ng d i mens i ons  for  wh i ch are  shown i n  F i g. 25 . I nternal connect i ons  
for the  relays are shown i n  F i g . 5, 6 and  7 .  Typ i cal external connect i ons  are shown 
by F i g . 8 and 9.  The JBCG52, JBCG54 and the JBCG78 are daub 1 e contact re 1 ays of 
the  51, 53 and 77 models . The i nternal connect i on d i agrams are shown i n  F i g . 26 and 
27 . 

These instructions do not purport to cover all details or variations in equipment nor to provide for 

every possible contingency to be met in connection with installation, operation or maintenance. Should 

further information be desired or sho uld 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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Re l ay 
Model 

JBCG51M ( - )A 
JBCG52M ( - )A 

JBCG51M ( - )YlA 

JBCG53M ( - )A 
J BCG54M ( - ) A 

JBCG53M ( - )Y1A 

JBCG77M ( - )A 
JBCG78M ( - )A 

GEK-49849 

TABLE 1 

RANGES AVAILABLE 
EXTENDED RANGE JBCG RELAYS 

H i -
Time Sei smi c P i ckup Range 

Character i st i c  Un i t H i -Sei smi c T i me 

Invers e No - 0 . 5- 4 
2 -16 

Invers e Yes 6-150 0 . 5- 4 
2 -16 

Very Inverse No - 0 . 5- 4 
1 .  5-12 

Very Inverse Yes 6-150 0 . 5- 4 
1 .  5-12 

Extremel y  Inverse No - 0 . 5- 4 
1 .  5-12 

APPLICATION 

Int . 
Ins t .  Cup  Conn . 

2-16 F i g .  5 
10 80 

2-16 F i g .  6 
10 80 

2-16 F i g .  5 
10-80 

2-16 F i g .  6 
10-80 

2-16 F i g .  7 
10-80 

The Type JBCG re l ays are ground d i rect i ona l  overcurrent re l ays that may be used 
as ground f au l t  detectors i n  a transmi s s i on l i ne protect i ve rel ayi n g  scheme . 

Each rel ay contai ns a t i me overcurrent u n i t  and an i nstantaneous o vercurrent 
u n i t, both of whi ch are torque contro l l ed by the i nstantaneous d i rect i ona l  u n i t .  
The d i rect i ona l  u n i t  may be pol ar i zed from a source of potent i a l ,  or current, or 
both.  It is  advantageous to use  dual  po l ar i zat i on because chan g i n g  system 
con d i t i ons  may cause current pol ar i zat i on to be f avored at some t i mes whereas 
vol tage po l ar i zat i o n  mi ght be f avored at others . F i g .  10 i l l ustrates the effect of 
u s i ng  dua l  pol ar i zat i on as compared to pol ar i zat i on from a source of v o l tage or 
current a l one . 

The d i fferences between the var i ous  mode l s  covered by thi s i nstruct i on book are 
shown i n  Tabl e 1.  Inverse t i me rel ays shou l d  be used on  systems where the fau l t  
current f l owi n g  through a g i ven re l ay i s  i nf l uenced l arge l y  by the system generat i ng 
c apac i ty at the t i me of the fau l t .  Very i nverse t i me and extreme l y  i nverse t i me 
re l ays shou l d  be used i n  cases where the fau l t  current magn i tude i s  dependent mai n l y  
upon the l ocat i on of the fau l t  i n  rel at i on t o  the rel ay, and on l y  s l i ght l y  o r  not at 
a l l upo n  the system generat i ng setup. The reason for thi s i s  that re l ays must be 
set to be se l ect i ve wi th max imum fau l t  current f l owi n g .  For f au l t  currents be l ow 
thi s val ue, the operat i ng t i me becomes greater as the current i s  decreased . If 
there i s  a wi de range i n  generat i ng capaci ty, together wi th var i at i on i n  short­
c i rcu i t-current wi th fau l t  pos i t i on,  the operat i ng t i me wi th mi n i mum fau l t  current 
may be exceed i ng l y  l on g  wi th very i nverse t i me re l ays and even l onger wi th extremel y  
i nvers e t i me re l ays . For  such cases, the i nverse t i me rel ay i s  more appl i cabl e .  
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G EK-49849 

The choi ce between  very i nverse  and extremel y  i nverse  t i me re 1 ays i s  more 
1 im i  ted than between them and the i nverse  t ime re 1 ay as they are more near 1 y a 1 i ke 
i n  thei r t ime-current character i st i c  curves . For grad i ng wi th  fuses,  the extremel y  
i nverse t ime re l ay shou l d  be chosen as the t i me-current curves more near l y  match the 
fuse curve . Another advant age of the extreme l y  i nverse  re l ay i s  that i t  i s  better 
s u i ted than both the i nverse  and very i nverse  re l ays for pi ck i ng  up co l d  l oad . For  
any g i ven co l d  l oad pi ckup c apabi l i ty, the resu l t i ng sett i ngs wi l l  provi de  f aster 
protect i on at h i gh f au l t  currents wi th  the extremel y  i nverse  rel ay than wi th the 
l es s  i nverse  re l ays . 

The operat i ng t i me of the t i me overcurrent u n i t  for any g i ven val ue  of current 
and t ap setti ng i s  determ i ned by the t ime d i al sett i ng .  The operat i ng t i me i s  
i nverse l y  proport i ona l  to the current magn i tu de as i l l u str ated by the t i me curves i n  
F i g .  12, 13 and 1 4 .  Note that the current val ues on these curves are g i ven  as 
mu l t i pl es of the tap sett i ng .  That i s, for a g i ven t i me d i a l  s ett i ng, the t i me wi l l  
be the s ame for 80 amperes on the e i ght  ampere t ap as for 50 amperes on the f i ve 
ampere tap, s i nce i n  both cases, the  current i s  ten t imes tap s ett i ng .  

If se l ecti ve act i on of two or more re l ays i s  requ i red,  determ i ne the m ax imum 
pos s i bl e  short-c i rcu i t  current of the 1 i ne and then choose  a t i me val ue for each 
re l ay that d i ffers suff i c i ent l y  to i n sure the proper sequence i n  the operat i on of 
severa l  c i rcu i t  breakers . A l l owance must  be made for the t i me i nvo l ved  i n  open i n g  
each bre aker after t h e  re l ay cont acts c l ose . 

The i nstantaneous cup un i t  i s  torque contro l l ed by the d i rect i on a l  u n i t .  When  
it  is  used for  d i rect tri ppi ng, i t  wi l l  on l y  be necess ary when determ i n i ng a sett i ng  
to con s i der the maximum current that the i n stantaneous u n i t  wi l l  see  for  a f au l t  at 
the remote term i n a l . The i nstantaneous cup u n i t  h as l ow trans i ent  overreach . It 
shou l d  be set wi th a marg i n of at l east ten percent above the max imum current for a 
remote f au l t  neg l ect i ng tran s i ent overre ach . 

The Y1A  re l ays contai n a H i -Sei smi c  i nstantaneous overcurrent u n i t .  Th i s  u n i t 
may be set h i gh to provide  d i rect tr i ppi ng  for heavy i nter n a l  f au l ts . In 
determ i n i ng the sett i n g  for th i s u n i t when i t  i s  used for d i rect tri ppi ng, i t  wi l l  
be necess ary to con s i der the maximum extern al f au l t  for f au l ts at each end  of the 
l i ne because the u n i t i s  non-d i rect i ona l . The u n i t  s hou l d  be set wi th  a s u i tabl e 
margin above the maxi mum external fault taking into account the effects of trans i ent  
overreach as  i l l ustrated i n  F i g .  17 . 

The red jumper l eads between studs 18 and 1 9  and 19 and 20 are l ocated i n s i de 
the c ase on the crad l e  bl ock and may be removed to provi de exter n a l  torque contro l 
of the t i me overcurrent u n i t  (TOC) and the i nstantaneous overcurrent u n i t  ( IOC) 
respect i ve l y .  If externa l  torque control  of e i ther or bot h  u n i ts  i s  requ i red, 
remove the red j umper l ead assoc i ated wi th the u n i t (s )  to be contro l l ed,  and connect 
the extern a 1 control contacts between  the appropr i ate studs . Note that the u n i t s  
wi l l  st i l l  be torque contro l l ed by the d i rect i ona l  u n i t i n  add i t i on t o  the externa l  
contro l . 
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G EK-49849 

RATIN GS 

The JBCG rel ays descri bed i n  thi s i nstruct ion  book are avai l abl e i n  50 and 60 
hertz mode l s .  The TOC (t i me overcurrent ) un i ts have extended (e i ght-to-one ) range 
s im i l ar to the 800 ser i es IAC re l ays . The d i rect i on a l l y  contro l l ed IOC ( i nstantaneous overcurrent ) un i ts  a l so have extended (e i ght-to-one ) range . The non­
d i rect i ona l l y  control l ed IOC u n i ts ,  when used ( see Tabl e 1 ) , have a 2 5-to-one 
extended range . Rat i ngs of the operat i ng current c i rcu i t s  of the TOC u n i ts, the 
d i rect i ona l l y  contro l led  IOC u n i ts and the d i rect i ona l  u n i t s are shown i nd i v i dual l y .  
However, s i nce a l l operat i ng current c i rcu i ts are normal ly  connected i n  ser i es,  the 
operat i ng coi l rat i ngs of a l l three u n i ts shou l d  be cons i dered i n  determi n i ng the 
rat i ng of the ent i re operat i ng c i rcu i t .  

TIME OVERCURRENT UNIT 

The one second rat i ngs of the TOC u n i t s are g i ven i n  Tab 1 e 2 .  The cant i nuous 
rat i ngs for the var i ous t aps of each mode l  and current range are g i ven i n  Tabl es 3, 
4 and 5 .  

TABLE 2 
ONE SECOND RATING OF TOC UNITS 

RELAY RANGE ONE SECOND 
MODEL (AMPS ) RATING (AMPS ) 
JBCG51 0 . 5 - 4 70  
JBCG52 2 - 16 260 

J BCG53  0. 5 - 4 140 
JBCG54 1. 5 - 12 260 

JBCG77 0. 5 - 4 125 
JBCG78 1 . 5  - 12 260 

TABLE 3 
CONTINUOUS RATING OF 0 . 5-4 . 0  AMP TOC UNIT 

0 . 5-4 . 0  AMP RANGE: 
MODEL TAP 0 . 5 0 . 6 0. 7 0 . 8  1 . 0 1 . 2 1 . 5 2 . 0 2 . 5  3 . 0  4 . 0  

JBCG51 1 . 6  1 . 8  2 . 0  2 . 1  2 . 3  2 . 7  3 . 0  3 . 5  4 . 0  4 . 5  5 . 0  
JBCG52 Rat i ng (Amps ) 
JBCG53 4 . 0  4 . 5  5 . 5  5 . 5  6 . 0  7 . 0  7 . 5  9 . 0 10. 0 11. 0  13 . 0  
JBCG54 

JBCG7 7  3 . 5  3 . 7  4 . 0  4 . 5  5 . 0  5 . 5  6 . 0  7 . 0 8 . 0 9 . 0 10. 0  
JBCG78 
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G EK-49849 

TABLE 4 

CONTINUOUS RATING OF 1 . 5- 12. 0 AMP TOC UNIT 

1 5 12 0 A R . - . mp ange: 
MODEL TAP 1 . 5  . 2 . 0  2 . 5  3 . 0  ' 4 . 0  5. 0 6 . 0  7 . 0  8 . 0  10. 0  12. 0  

JBCG53 Rat i ng 10 . 0  11. 5  13 . 0  14 . 5  17 . 0  19 . 0  21. 0  23 . 0  23 . 5  27 . 5  30. 5 JBCG54 

JBCG77 ( Amps ) 9 . 5  10. 5  11 . 5  12. 5 14 . 0  15. 5  17 . 0  18 . 0  19 . 0  20. 0  20. 0  JBCG78 
I 

TABLE 5 

CONTINUOUS RATING OF 2-16 . 0  AMP TOC UNIT 

1 5 12 0 A R . - . mp ange : 
MODEL TAP 2. 0 2 . 5 3 . 0  4 . 0  5 . 0  6 . 0  7 . 0  8 . 0  10. 0  12. 0  16 . 0  

JBCG51 Rat i ng 8 . 0  9 . 0  10. 0  12. 0  14 . 0  15 . 0  16 . 0  17 . 5  20. 0  20. 0  20. 0  JBCG52 ( Amps ) 

INSTANTANEOUS OVERCURRENT UNIT (DIRECTIONALL Y  CONTROLLED ) 
Ranges and rat i ngs  of the IOC u n i ts ,  re l ay term i n a l s  2 and 3 are shown i n  

Tabl e 6 .  The operat i ng coi l s  have dua l  rat i ngs  obtai ned by ser i es or paral l e l  
connect i ons . 

TABLE 6 

CONTINUOUS AND ONE SECOND RATINGS OF DIRECTIONALLY  CONTROLLED IOC UNIT 

TOTAL PICKUP CONTINUOUS ONE SECOND 
RANGE CONNECTIONS RANGE RATING RATING ( AMPS ) (AMPS ) ( AMPS ) (AMPS ) 
2 - 16 Ser i es 2 - 8 5. 0 200 

Paral l e l 4 - 16 6 . 5  260 

10 - 80 Ser i es 10 - 40 9 . 0  220 
Paral l e l 20 - 80 15. 0  260 
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GEK-49849 

DIRECTIONAL UNI T 

The d i rect i ona l  u n i t operat i ng co i l , rel ay termi na l s 5 and 6, h as a s i x  ampere 
cont i nuous rat i ng and a 200 ampere one second  r at i n g .  The current po l ar i z i ng c i rcu i t, 
termi na l s 7 and 8, has  a f i ve ampere cont i nuous rat i ng and a 150 ampere one  second 
rat i ng .  The potent i a l po l ar i z i ng coi l ,  term i n a l s 9 and 10, wi l l  wi t hstand 120 vol t s  
cont i nuous l y  and 360 vo l ts for 6 0  seconds . 

INSTANTANEOUS UNIT {NON-DIRECTIONALLY CONTROLLED ) 

The i nstantaneous u n i t  co i l  i s  t apped for operat i on on  e i ther one of two ranges (H 
or  L) . Se l ect i on of the h i gh or l ow range i s  d etermi ned by the  pos i t i on of l eads T and 
E at term i n a l  1 5 .  See Tabl e 7 and the appl i cabl e i ntern a l  connect i ons referenced i n  
Tabl e 1. For the H range, connect l ead T to term i na l  1 5  and l ead E to the auxi l i ary 
term i na l  that i s  mounted on term i na l  15 . For range L, reverse l eads T and E .  

TABLE 7 

CONTINUOUS AND ONE SECOND RATINGS OF NON-DIRECTIONALLY CONTROLLED IOC UNIT 

** CONTINUOUS ONE SECOND 
INSTANTANEOUS RANGE RATING RATING 

UNIT (AMPS ) RANGE {AMPS) (AMPS )  (AMPS )  

6 - 1 50 L 6 - 30 10 . 2  260 
H 30 - 150  19 . 6  

** The range 1s approx1mate, wh1ch means that 6-30, 30- 1 50 may be 6-28 
28- 1 5 0 .  There wi l l  a l ways be at l east one ampere over l ap between the 
max i mum L sett i ng and the  m i n i mum H sett i ng .  Whenever pos s i bl e, 
a l ways se l ect the h i gher range, s i nce i t  h as the h i gher cont i nuous 
rat i n g .  

TARGET AND SEAL-IN UNITS 

The r at i ng and impedance of  the seal - i n  u n i t for the 0 . 2/0 . 6  and two ampere taps 
are g i ven i n  Tabl e 8 .  The tap sett i ng used wi l l  depend on  the current drawn by t he tr i p  
co i 1 .  

The 0 . 2/0 . 6  ampere tap i s  for use with t r i p  coi l s  wh i ch operate on  currents 
rang i ng from 0 . 2/0 . 6  up to  2 . 0 amperes, at the m i n i mum cont rol  vo l tage . If th i s  tap i s  
u sed wi th  tri p  co i l s requ i r i ng more than two amperes, there i s  a pos s i bi l i ty that the 
res i stance of 8 . 30  ohms wi l l  reduce the current to so l ow a va l ue th at the breaker wi l l  
not be tr i pped .  

The two ampere tap s hou l d  be used w ith  tri p  coi l s  that take two amperes o r  more at 
m i n i mum control  vo l tage, pro v i ded the current does not exceed 30 amperes at the maxi mum 
contro l vo l tage . If the tr i ppi ng  current exceeds 30 amperes , the connect i ons  shou l d  be 
arranged so that the i nduct i on u n i t  cont act s  wi l l  operate an auxi l i ary re l ay wh i ch i n  
turn energi zes the tr i p  co i l  or co i l s .  On such an appl i cat i on,  i t  may be necess ary to 
connect a l oad i ng res i s tor i n  paral l e l wi th the auxi l i ary rel ay coi l to al l ow enough 
current to operate the target seal - i n  un i t .  

8 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



G EK-49849 

TABLE 8 

SEAL-IN UNIT RATINGS 

0. 2 

DC Res i stance +10% 8. 3 
Mi n i mum OperatTng, urn ( + ) 0  ( - ) 40% 0. 2 
Carry up Cont i nuous  (Amps ) 0. 37 
Carry 30 Amps for (Seconds ) 0. 05 
Carry 10 Amps for (Seconds ) 0. 45 
60 Hz uzu (Ohms ) 50 

CONTACTS 

TAP 
2. 0 0. 6 2. 0 

0. 24 0. 78 0. 18 
2. 0 0. 6 2. 0 
2. 3 1. 2 2. 6 
2. 2 0. 5 3. 5 

20 5. 0 30 
0. 6 5  6. 2 0. 6 5  

The current-c l o s i ng  rat i ng o f  the i nduct i on u n i t contacts i s  3 0  amperes for 
vo l t ages not exceed i ng 250 vo l ts . Thei r  current-carryi ng  r at i ng i s  l i m i ted by the 
t ap rat i ng of the seal - i n  u n i t .  

OP ERATIN G CHARACT ERISTICS 

PICKUP 

When potent i al po l ar i zed, the d i rect i ona l  u n i t wi l l  pi ck up at 3. 6 vo l t- amperes 
at the maximum torque ang l e  of 60 degrees l ag (current l ags vo l t age ) . When current 
po l ar i zed, i t  wi l l  pi ck up at approximate l y  0. 5 ampere wi th the operat i ng and 
pol ar i z i ng co i l s  connected i n  ser i es . The performance of the u n i t w i th s imu l taneous 
current and potent i al  po l ar i zat i on i s  typi f i ed i n  F i g .  10. 

The current requ i red to c l ose  the t i me overcurrent u n i t  cont acts wi l l  be wi thi n 
f i ve percent of the t ap s crew sett i n g .  The pi ckup of the d i rect i ona l l y  contro l l ed 
i nstantaneous overcurrent u n i t can be adjusted over an e i ght-to-one range as 
i nd i cated i n  Tabl e 6. 

RESET (TIME OVERCURRENT UNIT) 

Inverse t i me overcurrent u n i ts  reset at 90 percent of the m1 n 1 mum pi ckup 
current, very i nverse  t i me u n i ts at 80 percent,  and extremel y  i nverse t i me u n i ts at 
85 percent . 

When the re l ay i s  de-energi zed, the t i me requ i red for the d i sk to compl ete l y  
reset t o  the n umber 10 t i me d i a l  pos i t i on i s  approxi mate ly  s i x  seconds for i nverse 
t i me rel ays and 60 seconds for very i nverse t i me and extremel y  i nverse-t i me re l ays . 

OPERATING TIME 

The t i me curve for the d i rect i onal  u n i t i s  shown i n  F i g .  11. 

The t i me curves of the TOC u n i ts  are shown i n  F i g .  12, 13 and 14, respect i ve l y  
for i nverse- t i me re l ays, very i nverse-t i me rel ays and extremel y  i nverse- t i me rel ays . 
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For the same operat i ng condi t i ons, the relay w i ll operate repeatedly w i th i n  one or 
two percent of t he same ti me. 

The t i me curves for the di recti onally controlled IOC un i ts are s hown i n  F i g. 
15. 

The t i me-current characteri st i c  of the H i -Se i sm i c  non-directi onally controlled 
IOC un i t  i s  shown by F i g. 16 and i ts trans i ent overreach character i s t i c  i s  s hown by 
F i g. 17. 

BURDENS 

The burden of the potent i al polar i z i ng c i rcui t  at 50 hertz i s: 

VA = 7.04 

P.F. = 0.851 

The capac i t i ve burden of the potent i al polar i z i ng c i rcu i t of t he d i rect i onal 
uni t  at 60 cycles and 120 volts i s  10 volt-amperes at 0.86 power factor. Table 9 
g i ves  the current c i rcui t  burdens of the d i rect i onal uni t. 

Table 10 g i ves the total burden of the t i me overcurrent un i t  plus the 
i nstantaneous overcurrent uni t. Table 11 g i ves the burden of the non-di rect i onally 
controlled i nstantaneous overcurrent un i t. Ordi nar i ly, the potent i al c i rcui t  i s  i n  
the open corner of broken delta potent i al transformers and the current c i rcu i ts are 
i n  the  res i dual c i rcui t s  of current transformers. The burden is, therefore, only 
i mposed for the durati on of the ground fault and need be cons i dered only for t h i s 
bri ef peri od. 

TABLE 9 

DIRECTIONAL UNIT CURRENT CIRCUIT BURDEN AT 50 HERTZ AND FIVE AMPERES 

CIRCUIT 

Operat i ng 

Polar i z i ng 

Z {OHMS} 

0.423 

0.236 

VA 

10.57 

5.90 

P.F. 

0.588 

0.964 

WATTS 

6.22 

5.70 

DIRECTIONAL UNIT CURRENT CIRCUIT BURDEN AT 60 CYCLES AND FIVE AMPERES 

CIRCUIT 

Operati ng 

Polar i z i ng 

Z (OHMS) 

0.46 

0.24 

10 

VA 

12.0 

6.0 

P.F. 

0.52 

0.95 

WATTS 

6.24 

5.7 
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TABLE 10 

BURDENS OF OVERCURRENT UNI TS (TI ME AND I NSTANTANEOUS) 
AT  50 CYCLES 

BURDEN OHMS (Z) 
THREE TEN 

RANGE BURDENS AT M INI MUM P I CKUP TI MES TI ME� 
TOC 
UNI T 

0 . 5-4 

2-16 

roc roc UNI T MI NI MUM TAP OF TOC UNI T M I N .  M IN .  
UNI T CONNECTI ONS R Jx **Z +VA PF P . U .  P . U .  

,2-16 Ser i es 2-8 5 . 84 17 . 25 18 . 21 4 . 5 5  0 . 32C 9 . 29 5 . 6 3  
P ara l l e l 4-16 5 . 65 16 . 88 17 . 80 4 . 45 0.317 8 . 88 4. 17 

10-80 Ser i es 10-40 5 . 68 16 . 91 17 . 83 4 . 46 0 . 318 8 . 91 4 . 20 
P ar al l e l 20-80 5 . 61 16 . 80 17 . 71 4 . 42 0 . 317 8 . 80 4 . 09 

2-16 Ser i es 2-8 0 . 61 1. 61 1 . 7 2  6 . 88 0 . 354 1 . 04 0 . 69 
P ara l l e l 4-16 0 . 42 1 . 23 1 . 299  5 . 19 0 . 323 0 . 617 0 . 35 

10-80 Ser i es 10-40 0 . 45 1 .  26 1 . 34 5 . 35 0 . 336 0 . 660 0 . 39 
P aral l e l 20-80 0 . 38 1. 16 1 .  22 4 . 88 0 .  311 0 . 545 0 . 27 6  

BURDENS O F  OVERCURRENT UNI TS (TI ME AND I NSTANTANEOUS) 
AT 60 CYCLES 

BURDEN OHMS 
(Z) 

THREE TEN 
RANGE BURDENS AT MI NIMUM P I CKUP TI MES TI MES 

TOC I OC roc UNI T MI NI MUM TAP OF TOC UNI T M I N .  M IN .  
UNI T UNI T CONNECTI ONS R J x  **Z +VA PF P . U .  P . U .  

2-16 Seri es 2-8 5 . 84 21. 57 22. 3  5 . 6  0 . 26 11 . 38 6 . 90 
P ar al l e l 4-16 5 . 6 5  21. 10 21. 8  5 . 5 0 . 26 10 . 88 5 . 11 

0 . 5-4 

10-80 Ser i es 10-40 5 . 68 21 . 14 21. 9  5 . 5 0 . 26 10 . 93 5 . 16 
P ara l l e l 20-80 5 . 61 21 . 01 21. 7  5 . 4  0 . 26 10 . 78 5 . 02 

2-16 Ser i es 2-8 0 . 61 2 . 01 2 . 10 8 . 4  0 . 29 1 .  27 0 . 85 
P ar al l e l 4-16 0 . 42 1. 54 1. 60 6 . 4  0 . 26 0 . 76 0 . 43 

2-16 

10-80 Ser i es 10-40 0 . 45 1 . 58 1 . 6 5  6 . 6  0 . 27 0 . 81 0 . 48 
P ara l l e l 20-80 0 . 38 1 . 45 1 . 50 6 . 0  0 . 25 0 . 67 0 . 34 

i 

11 

"IVA 
AT 5 
AMP S 

455 
445 

446 
443 

43 
32. 5 

33 . 5  
30 . 5  

"IVA 
AT 5 
AMPS 

559 
546 

547 
544 

5 3  
40 

41 
38 
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TABLE 10 ( Cont i nued) 

BUR DEN OHMS 
(Z ) 

THREE TEN 
RANGE BURDENS AT MINIMUM P ICKUP TIMES TIME< 

TIME TOC IOC IOC UNIT MINIMUM TAP OF TOC UNIT MIN. MIN. 
CHAR1C UNIT UNIT CONNECTIONS R Jx **Z +VA PF  P . U .  P . U .  

2-16 Ser i es 2-8 1 . 64 4 . 47 4 . 76 1 . 2  0 . 35 4 . 8 3  3 . 43 
P aral l e l 4-16 1 . 45 4 . 00 4 . 25 1 . 1  0 . 34 4 . 31 3 . 01 

0 . 5-4 
10-80 Ser i es 10-40 1 . 48 4 . 04 4 . 31 1 . 1  0 . 34 4 . 36  3 . 06 

VERY P aral l e l  20-80 1 . 41 3 . 91 4 . 15 1 . 0  0 . 34 4 . 21 2 . 92 
INVERSE 

2-16 Seri es 2-8 0 . 47 1 . 10 1 . 20 2. 7 0 . 39 1 . 20 0 . 53 
P aral l e l 4-16 0 . 28 0 . 63 0 . 69  1 . 6  0 . 41 0 . 69 0 . 47 

1 .  5-12 
10-80 Ser i es 10-40 0 . 31 0 . 67 0 . 74 1 . 7  0 . 42 0 . 74 0 . 52 

P ara l l e l  20-80 0 . 24 0 . 54 0 . 59 1. 3 0 . 41 0 . 59 0 . 38 

2-16 Ser i es 2-8 1 . 04 1 . 95 2 . 21 0 . 6  0 . 47 2 . 21 2 . 12 
P aral l e l 4-16 0 . 85 1 . 48 1 . 71 0 . 4  0 . 50 1 . 71 1 . 71 

0 . 5-4 
EX- 10-80 Seri es 10-40 0 . 88 1 . 52 1.  76  0 . 4  0 . 50 1 .  76  1 .  76  

TREMELY P aral l e l 20-80 0 . 81 1 . 39 1 . 61 0 . 4  0 . 50 1 . 61 1 . 61 
INVERSE 

2-16 Ser i es 2-8 0 . 33 0 . 72 0 . 79 1 . 8  0 . 42 0 . 79 0 . 70 
P ara l l e l 4-16 0 . 13 0 . 25 0 . 28 0 . 6  0 . 46 0 . 28 0 . 28 

1 .  5-12 
10-80 Ser i es 10-40 0 . 16 0 . 29 0 . 33 0 . 7  0 . 49 0 . 33 0 . 33 

P ara l l e l  20-80 0 . 10 0 . 16 0 . 19 0 . 4  0 . 53 0 . 19 0 . 19 

**The i mpedance v a l ues gi ven are those for the m i n i mum tap of each re l ay .  
The i mpedance for other taps, at p i ckup current ( t ap rat i ng) , vari es 
i nvers e l y  approxi mate ly  as the square of the current rat i ng .  Exampl e :  
for the very i nverse re l ays , 1 . 5/12 amperes, wi th  i mpedance of the 
1 . 5  ampere t ap of 1 . 20 ohms, the i mpedance of the three ampere t ap, at 
t hree amperes, i s  approx i mate l y  ( 1 . 5/3 ) 2 X 1 . 20 = 0 . 3  ohms . 

+some compan i es l i st  re l ay burdens o n l y  as the vo l t-ampere i nput to 
ope rate at mi n i mum p i ckup .  Th i s  co l umn i s  i nc l uded so a d i rect com­
par i son can be made . It shoul d not be used i n  ca l cul at i ng vo l t-ampere 
burdens i n  a CT secondary c i rcui t, s i nce the burden at f i ve amperes i s  
used for th i s  purpos e .  

"!Ca l cul ated f rom burden at mi n i mum p i ckup . 

12 

"!VA 
AT 5 
AMPS 

119 
106 

108 
104 

30 
17 

19 
15 

55 
43 

44 
40 

20 
7 

8 
5 
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TABLE 11 

B URDEN OF NON-DI RECTIONALLY CONTROLLED I NSTANTANEOUS UNIT 

I N  ST. MI NIMUM BURDEN AT MI NIMUM BURDEN OHMS \Z) 
UNI T RANGE P I CKUP P I CKUP (OHMS) TI MES P I CKUP 
( AMP S )  H Z  RANGE (AMP S )  (AMPS) R Jx z 3 10 20 

6-150 60 L 6-30 6 0.110 0.078 0.135 0.095 0.081 0.079 
H 30-150 30 0.022 0.005 0.023 0.022 0.022 0.022 

CONSTRUCTION 

The JBCG re l ays cons i s t of three mai n un i ts ,  an i nst antaneous overcurrent un i t  
( top ) of the i nduct i on- cup type, a t i me overcurrent uni t  (m i dd l e )  of the i n duct i on­
d i sk  type, and an i nstantaneous power d i rect i on a l  un i t  ( bottom ) of the i nduct i on cup 
type. The d i rect i ona l  un i t  c an be potent i a l and/or current po l ar i zed and, by means 
of i t s  c l os i ng contacts ,  d i rect i on a l l y  cont ro l s the operat i on of both the t i me 
overcurrent un i t  and i nstantaneous overcurrent un i ts.  A l l un i ts are mounted i n  the 
L2 {l arge doub l e-ended ) drawout case. The I OC ( i nstantaneous overcurrent ) un i t  and 
the TOC ( t i me overcurrent ) un i t  each have an  associ ated  target and seal - i n  un i t. 
Mode l s  wi th the Y1A suff i x, as shown by Tab l e  1, have an add i t i on a l  I OC uni t  whi ch 
i s  of the hi nged- armature type. 

D I RECTI ONAL UNI T 

The d i rect i ona l  un i t  i s  of the i nduct i on-cyl i nder con struct i on wi th a l am i n ated 
stator hav i ng e i ght po l es project i ng i nward and arranged symmetr i ca l l y  around a 
stat i on ary central core. The cup l i ke a l um i num i nduct i on rotor i s  free to operate i n  
the annul ar a i r gap between the po l es and the core. The po l es are f i tted 
a l ternate l y  wi th current operat i ng co i l s  and poten t i a l  po l ar i z i ng co i l s. 

The pri n c i p l e  by whi ch torque i s  devel oped i s  the s ame as that of an i nduct i on 
d i sk rel ay wi th a wattmetr i c  e l ement, a l though, i n  arrangement of parts, the uni t  i s  
more l i ke a s p l i t-phase i nduct i on motor. The i nduct i on-cyl i nder construct i on 
prov i des hi gher torque and lower rotor inertia than the i nd uct i on-d i sk construct i on ,  
resul t i ng i n  a faster a nd  more sens i t i ve re l ay. 

Low Grad i ent Contact 

The d i rect i on a l  un i t  contacts ( l eft front ) whi ch contro l the t ime overcurrent 
un i t  are shown i n  F i g. 18. They are of the l ow gradi ent  type, s pec i a l l y  constructed 
to m i n i mi ze the effects of v i brat i on.  Both the stat i on ary and  movi ng contact 
brushes are made of l ow gradi ent mater i a l whi ch, when subjected to v i brat i on, tend 
to fo l l ow one  another, hence, they res i st contact separat i on. 

The contact d i al ( A )  supports the stat i on ary con tact brush ( B )  on whi ch i s  
mounted a con i ca l  cont act t i p  ( C ) .  The mov i ng cont act arm ( D )  supports the mov i ng 
contact brush ( E )  on whi ch  i s  mounted a button contact t i p  (F ) .  The end of the 
mov i ng contact brush bear s  agai nst  the i nn er face of the mov i ng contact brush 
reta i ner (G ) .  S i m i l ar l y, the end of the stat i on ary contact brush bears aga i nst  the 
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i nner face of the stat i onary contact brush ret ai ner ( H ) . The stat i onary contact 
support (K ) and the contact d i al are as sembled together by means of a mount i ng screw 
( L )  and two l ock-nuts  ( M ) .  

Barrel  Contact 

The d i rect i onal un i t  contacts ( r i ght rear ) whi ch control the i n stantaneous 
overcurrent un i t, are shown i n  F i g. 19. They are spec i al l y  constructed to suppres s 
bounci ng. The stat i onary contact ( G )  i s  mounted on a fl at spi ral spr i ng ( F )  backed 
up by a thi n d i aphragm (C ) .  These are both mounted i n  a s l i ght l y  i nc l i ned  tube (A ) .  
A stai n l es s  steel bal l ( B )  i s  p l aced i n  the tube before the d i aphragm i s  as sembl ed. 
When the mov i ng contact hi ts the stat i onary contact, the energy of the former i s  
i mparted to the latter and thence to the bal l ,  whi ch i s  free to rol l up the i nc l i ned 
tube. Thus the mov i ng contact comes to rest wi th substant i al l y  no rebound or 
v i brat i on. To change the stat i onary contact mount i ng spri ng, remove the contact 
barre l and s l eeve as a comp l ete un i t  aft er l oos en i ng the screw at the front of the 
contact bl ock. Un screw the cap ( E ) .  The contact and i ts fl at sp i ral mount i ng 
spr i ng may then be removed. 

TIME OVERCURRENT UNIT 

The i nverse t i me and very i nverse t ime overcurrent un i t s cons i s t of a tapped 
current operat i ng coi 1 wound on a U-magnet i ron structure. The tapped operat i ng 
coi l i s  connected to taps on the tap bl ock. The U-magnet contai ns  wound shad i ng 
coi l s  whi ch are connected i n  ser i es wi th a d i rect i onal un i t  contact. When power 
f l ow i s  i n  such a d i rect i on as to c l ose the d i rect i onal un i t  contacts, the shad i ng 
coi l s  act to produce a sp l i t-phase fi e l d whi ch, i n  turn, devel ops tor que on the 
operat i ng d i sk. 

The extreme l y  i nverse t i me overcurrent un i t  i s  of the wattmetri c type s imi l ar 
to that used i n  watt hour meters except as fo 1 1  ows :  the upper port i on of the i ron 
structure has two concentr i c  wi ndi ngs on the m i dd l e  l eg of the magnet i c  c i rcui t. 
One of these  i s  a tapped current wi nd i ng connected to taps on the tap bl ock; the 
other i s  a fl oat i ng wi nd i ng whi ch i s  connected i n  ser i es wi th the d i rect i onal un i t  
contact s, a res i stor, a capacitor and the two coils on the l ower l egs of the 
magnet i 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 unit devel ops torque on the operat i ng d i sk. 

The d i sk shaft carr i es the mov i ng contact whi ch comp l etes the tr i p  c i rcui t when 
i t  touches the stat i onary cont act or contact s.  The shaft i s  restrai ned by a sp i ral 
s pr i ng to gi ve the proper contact-c l os i ng current, and i ts mot i on i s  retarded by a 
permanent magnet act i ng on the d i sk to produce the des i red t i me character i s t i c. The 
var i abl e retard i ng force resul t i ng from the grad i ent of the sp i ral spr i ng i s  
compensated by the s p i ral shape of the i nduct i on d i sk, whi ch resu lts  i n  an i ncreased 
dr i v i ng force as the spr i ng wi nds up. 

The torque control c i rcui ts of both the t ime overcurrent and i nstantaneous 
overcurrent un i ts are wi red to term i nal s on the rel ay contact bl ock. These 
term i nal s are shorted together by i nternal l y  connected red jumper l eads when the 
rel ays l eave the factory ( see F i g. 5 to  7 i nc l us i ve ) .  If extern al torque control i s  
des i red, these jumper l eads shoul d be removed. 
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TARGET AND SEAL- I N  UNI TS 

The seal - i n  un i ts for both the TOC and I OC contacts of the JBCG51M-52M, JBCG53M-
54M and JBCG77M-78M re l ays are mounted on the I OC m i dd l e un i t .  On  the JBCG51M ( -)YlA 
and JBCG53M ( - ) YlA  re l ays, the r i ght-han d  seal - i n  un i t  i s  rep l aced by the non­
d i rect i onal ly control l ed I OC un i t  and the seal - i n  u n i t  i s  moved  to the l eft  s i de of the 
d i rect i onal  ( l ower ) un i t .  

The l eft seal - i n  un i t  operates i n  conjunct i on wi th the t imer overcurrent un i t  
contacts and i s  l abe l ed 11TI ME . 11 I ts co i l i s  i n  ser i es and i ts confacts i n  para l l e l wi th  
the  mai n contacts of the t ime overcurrent u n i t so that when the mai n  contacts c l ose, 
the seal - i n  un i t  wi l l  p i ck up and seal i n  around  the mai n  contact .  

The r i ght  seal - i n  un i t, l abe l e d  11I NST" operates i n  conjunct i on wi th  the 
i nstantaneous overcurrent un i t . I ts coi l i s  i n  ser i e s  wi th the i nstan taneou s u n i t  
contact and a contact of the d i rect i ona l  u n i t, and i ts contact i s  connected t o  seal  i n  
around these two contacts when the u n i t  operates . 

B oth seal - i n  u n i ts are equ i pped wi th targets wh i ch are ra i sed i nto v i ew when the 
u n i t  operates . These targets l atch and remai n exposed unt i l manual l y  rel eased by means 
of the button projecti ng bel ow the l ower- l eft corner of the cover . 

I NSTANTANEOUS OVERCURRENT UN I T  (D IRECTI ONALLY CONTROLLED) 

The i nstantaneous overcurrent un i t  i s  s im i l ar i n  construct i on to the d i rect i ona l  
u n i t descr i bed  above, d i ffer i ng on ly  i n  coi l turns  and  connect i on s .  The four corner 
coi l s  cons i st of two wi nd i ngs, an i nner wi nd i ng cons i s t i ng of a l arge number of turns 
of f i ne wi re, and an outer wi n d i ng h av i ng a few turns of heavy w ire .  The outer wi n d i ngs 
of the corner coi l s  are connected e i ther i n  ser i es or i n  paral l e l wi th the s i de co i l s  by 
t ap l i nk s prov i ded  on the rel ay; these ser i es or paral l e l  comb i n at i on s  are connected i n  
ser i es wi th the operat i ng coi l of the TOC un i t .  The i n ner wi n d i ngs of the corner coi l s  
are al l connected i n  ser i es, and i n  turn are connected i n  ser i es wi th  a cap ac i tor and a 
contact of the d i rect i on a l  un i t .  Th i s  c i rcu i t  thus  contro l s the torque of the 
i n stantaneous overcurrent un i t . When the d i rect i on a 1 un i t  contacts are open, the 
i nst antaneous overcurrent u n i t  wi l l  deve l op no  torque .  When the d i rect i ona l  u n i t  
contacts are c l osed, the i nstantaneou s overcurrent un i t  wi l l  deve l op torque i n  
proport i on t o  the square of the curren t .  

The i nstantaneou s overcurrent un i t  devel ops  operat i ng torque i n  a d i rect i o n  
oppos i te t o  that of the d i rect i on al un i t .  Th i s  makes t h e  re l ay l es s  su scept i b l e  to the 
effects of shock . 

I NSTANTANEOUS UNIT (NON-D IRECT IONALLY CONTROLLED) 

The I OC un i t  i s  a smal l h i nged armature type i nstantaneous e l ement and i s  mounted 
on the r i ght s i de of the TOC un i t .  The I OC e l ement operates over a 25-to-one total  
r ange obta i ned by us i ng a t apped coi l wh i ch provides a f i ve-to-one l ow r ange and a 
f i ve-to-one h i gh r ange; th i s  comb i nat i on prov i des the 25- to-one tota l  r ange . When the 
current reaches a predetermi ned va l ue, the i nstantaneou s e l ement operates c l os i ng i ts 
contact c i rcui t and r a i s i ng i ts t arget 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  re l eased .  The s ame button that re l eases the target seal - i n  u n i t  
al so rel eases the target of the i n stantaneou s un i t .  
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R EC EI VIN G, HANDLIN G AND STORA G E  

These  relays, when not  i ncluded as  part of  a control pane 1 wi  1 1  be  shi pped i n  
cartons des i gned to protect them ag ai nst damage . Immedi ately upon  rece i pt of a 
relay, exami ne i t  for any damage susta i ned i n  trans i t .  If i nj ury or d amage 
result i ng from rough handli n g  i s  ev i d ent, f i le a damage cla i m  at once wi th the 
transportat i on company and promptly not i fy the nearest Gen eral Electr i c  Apparatus 
S ales Off i ce .  

Reasonable care should be exerc i sed i n  unpack i ng the relay i n  order that none 
of the parts are i nj ured or the adj ustments d i sturbed . 

If the relays are not to be i nstalled i mmed i ately, they should be stored i n  
the i r  ori g i n al cartons i n  a place that i s  free from mo i sture, dust and metalli c 
chi ps . Fore i gn matter collected on the outs i de of the case may f i nd i t s way i ns i de 
when the cover i s  removed, and caus e trouble i n  the oper at i on of the relay . 

ACC E PTANC E T EST S 

I mmed i ately upon rece i pt of the relay an i nspect i on and acceptance test should 
be made to ensure that no damage has been sustai ned i n  shi pment and that the relay 
cali brat i ons  have not been d i sturbed . I f  the exami nat i on or the test i nd i cates that 
readj ustment i s  necess ary, refer to the sect i on on SERVICING. 

These  tests may be performed as part of the i nstallat i on or acceptance tests at 
the d i scret i on of the user . 

S i nce most operat i ng compan i es use d i fferent procedures for acceptance and 
i nstallat i on tests, the followi ng  sect i on i ncludes all appli cable tests that may be 
performed on  these relays . 

VISUAL I NSPECTION 

Check the nameplate stampi ng  to ensure that the model number and rat i ng of the 
relay agree wi th the requi s i t i on .  

Remove the re 1 ay from i t s  case and check that there are no broken or cracked 
molded parts or other s i gns  of phys i cal d amage and that all screws are t i ght . Check 
that the short i ng bars are i n  the proper locat i on ( s )  as shown by the i nternal 
connect i ons d i agrams, F i g .  5 to 7 i n clus i ve, and that the mai n  brush i s  properly 
formed to contact the short i ng bar . 

MECHANI CAL INSPECTION 

Top U n i t  (IOC ) 
1. The rotat i ng shaft end play should be 0.015-0.020 i nch. 
2. The cont act gap should be 0.075-0.080 i nch. 
3. There should be no noti ceable fri ct i on i n  the rot at i ng structure . 
4.  Wi th the relay well leveled and i n  i t s upr i ght pos i t i on,  the contact should be 

open and rest i ng agai nst the backstop . 
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M i dd l e  U n i t  (TOC) 

1. The d i sk  s haft end play shou l d  be 0. 005-0. 015 i nch. 
2. The d i sk s hou l d  be centered i n  the ai r gaps of both the e l ectromagnet and drag 

magnet. 
3. Both ai r gaps  shou l d  be free of forei gn matter. 
4.  The d i sk shou l d  rotate free l y  and shou l d  return by i t sel f to the reset 

pos i t i on. 
5. The mov i ng contact shou l d  just  touch the stat i onary contact when the t i me d i a l  

i s  at the  zero t ime d i a l pos i t i on. 

B ottom Un i t  {D I R) 

1. The rotat i ng shaft end p l ay s hou l d  be 0. 015-0. 020 i nch. 
2. The cont act gap s hou l d  be 0. 015-0. 025 i nch on the l ow grad i ent front contact. 
3. The front cont act shou l d  c l ose approx imate l y  0. 005 to 0. 010 i nch before the 

rear contacts. 

Target and Seal - i n  Un i ts/Instantaneous U n i t  

1. The armature and contacts shou l d  move freel y  when operated by h and. 
2. Both contacts shou l d  make at approx i matel y  the s ame t i me. 
3. The t arget shou l d  l atch i nto v i ew jus t  as the contacts make and shou l d  u n l atch 

when the target re l e ase button i s  operated. 
4 .  The contacts shou l d  h ave approxi matel y  0.020 i nch wi pe. 

DRAWOUT RELAYS, GENERAL 

S i nce al l drawout rel ays i n  servi ce operate i n  thei r cases, i t  i s  recommended 
that they be tested i n  thei r c as es or an equ i va l ent s tee l c ase. In th i s way, any 
m agneti c  effects of the enc l osure wi l l  be accuratel y  dup l i cated dur i ng tes t i ng. A 
re l ay may be tested wi thout remov i ng i t  from the panel  by us i ng two 12XLA13A test 
p l ugs .  Thi s p l ug makes connect i ons  on l y  w i t h  the re l ay and does not d i sturb any 
short i ng bars i n  the c ase.  The 12XLA12A test p l ug may a l so  be used. A l though th i s  
test p l ug al l ows greater test i ng f l exi bi l i ty, i t  requ i res CT short i ng jumpers and 
the exerc i se of greater care, s i nee connect i ons are made to  both the re 1 ay and the 
external circuitry. 

POWER REQUIREMENTS, GENERAL 

A l l a l ternat i ng current operated dev i ces are affected by frequency. S i nce non­
s i n usoi da l  waveforms can be anal yzed as a fundamental  frequency p l us harmon i cs of 
the fundamental frequency, i t  fol l ows that a l ternat i ng current devi ces ( re l ays ) w i l l  
be affected by the app l i ed waveform. 

Therefore, i n  order to proper l y  test a l ternat i ng current rel ays, i t  i s  
essent i al to use a s i ne wave of current and/or vol tage. The pur i ty of the s i ne wave 
( i . e . ,  i ts freedom from h armon i cs )  cannot be expressed as a f i n i te number for any 
part i cu l ar rel ay; however, any re l ay us i ng tuned c i rcu i ts, R-L  or RC networks,  or 
s aturat i ng e l ectromagnets ( su ch as t i me overcurrent rel ays ) i s  affected by non­
s i n usoi da l  waveforms. 
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GEK-49849 

TARGET AND SEAL-IN UNIT 

The target and seal - i n  un i t  has an operat i ng coi l tapped at 0 . 2  and 2 . 0  amperes or 
0 . 6  and 2 . 0  amperes. 

Whe n  used  wi th tr i p  coi l s  operat i ng on currents rangi ng from 0 . 2  to 2 . 0 amperes at 
the m i n imum control vol tage, the target and sea l - i n  tap screw shoul d be set i n  the 0 . 2  
ampere tap. When the tr i p  coi l  current r anges from two to 30 amperes at the m i n i mum 
contro l vo l tage, the t ap screw shoul d be p l aced i n  the 2 . 0 ampere tap. 

The seal - i n  tap screw i s  the screw ho l d i ng  the r i ght-hand stat i onary contact of 
the seal - i n  un i t. To change the tap sett i ng, f i rst remove the connect i ng p l ug. Then 
take  a screw from the l eft-h an d  stat i on ary contact and p l ace i t  i n  the des i red tap. 
Next, remove the screw from the other tap and p l ace i t  back i n  the l eft-han d  contact. 
Th i s  procedure i s  neces sary to prevent the r i ght-han d  stat i onary contact from gett i ng 
out of adjus tment .  Tap screws shoul d never be l eft i n  both taps at the s ame t i me. 

P i ckup and Dropout Test 

1 .  Connect rel ay studs 1 and 1 1  or 1 and 1 2  (see i nternal  connect i ons  d i agram ) to a DC 
source, ammeter and l oad box so that the current can be contro l l ed over a range of 
0 . 1  to 2 . 0  amperes. 

2 .  C l ose or jumper the contact (s ) that paral l e l  the seal - i n  un i t  contact. 
3. Increase the current s l owly unt i l the seal - i n  un i t  p i ck s  up . See Tab l e  1 2 .  
4 .  Open the paral l e l contact c i rcui t of step 2 ;  the seal - i n  un i t  shoul d rema i n  i n  the 

p i cked  up pos i t i on. 
5 .  Decrease the current s l owly unt i l the seal - i n  un i t  drops out. See Tab l e  12 . 

TIME OVERCURRENT UNIT 

TABL E 12  

TARGET AND S EAL - IN UNIT OPERATING CURRENTS 

TAP 

0 . 2  

0 . 6  

2 . 0  

PICKUP 
CURRENT 

0 . 1 1 5  - 0 . 1 95 

0 . 34 5  - 0 . 585  

1 . 15 - 1 . 9 5  

DRO POUT 
CURRENT 

0 . 05 OR MORE 

0 . 1 5  OR MORE 

0 . 50 OR MORE 

Rotate  the t i me d i a l  s l owly and check by means of a l amp that the contacts just 
c l ose at the zero t i me d i a l sett i ng. 

Where the contacts jus t c l ose can be adjus ted by run n i ng  the stat i on ary contact 
brush i n  or out by means of i ts adjust i ng screw. Th i s  screw shoul d be he l d  secur e l y  i n  
i ts support. 
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GEK-49849 

Wi th the contacts just  c l os i ng at No . 0 t i me sett i ng, there shou l d  be suff i c i ent 
gap between the stat i on ary contact brush  and i ts meta 1 back i ng str i p  to ensure 
approx i mate ly  1 /32 i nch wipe . 

Current Setti ng 

The m i n i mum current at whi ch the t i me overcurrent u n i t wi l l  c l ose i ts contacts i s  
determi ned by the pos i t i on of the p l ug i n  the t ap bl ock . The t ap p l ate on thi s bl ock i s  
marked i n  amperes, as shown i n  Tabl es 3, 4 and 5 .  

When the tap sett i ng i s  changed wi th the re l ay i n  servi ce, the fol l owi ng procedure 
must be fo l l owed: ( 1 )  Remove the connect i ng p l ug; thi s de-energ i zes the re l ay and 
shorts the current transformer secondary wi nd i n g .  ( 2 )  Remove the tap screw and p l ace 
i t  i n  the tap marked for the des i red  p i ckup current .  ( 3) Rep l ace the connect i ng p l u g .  

The m i n i mum current requ i red t o  rotate the d i sk s l owly and t o  c l ose the contacts 
s hou l d  be wi thi n f i ve percent of the val u e  marked on the tap p l ate for any t ap sett i ng 
and t i me d i a l pos i t i on .  If  thi s adjustment  has been d i sturbed, i t  can be restored by 
means of the spr i ng adjust i ng  r i ng .  The r i ng can be turned by i nser t i n g  a screw dr i ver 
bl ade i n  the notches around  the edge . By turn i ng the r i n g, the operat i ng current of the 
u n i t can be brought i nto agreement wi th the tap setti ng emp l oyed. Thi s adju stment al so 
permi ts any des i red sett i ng to be obta i ned i ntermed i ate ly  between the avai l abl e tap 
setti ngs . 

P i ckup  adju stment by mean s of the control spr i ng app l i es to the JBCG5 1 and JBCG53 
re l ays . A d i fferent procedure app l i e s  to the JBCG77 re l ays . For the JBCG77 re l ays, 
the p i ckup of the u n i t for any current t ap sett i ng i s  adju sted by means of the var i abl e 
res i stor i n  the phase-shi ft i ng  c i rcu i t .  Thi s adjustmen t  a l so perm i ts any des i red 
sett i ng i ntermedi atel y  between the var i ous t ap sett i ngs  to be obtai ned .  The control 
spr i ng i s  prewoun d  approx imate ly  660 degrees wi th the contacts just  c l ose d .  F urther 
adju stment of thi s sett i n g  i s  sel dom requ i red; if i t  i s  requ i red, because of the 
i n suff i c i ent range of the var i abl e res i s tor, i t  shou l d  never be necessary to w i nd  up 
the control  spr i ng adju ster more than 30 degrees {one  n otch) or unwi n d  i t  more than 90 
degrees ( three notches ) from the factory sett i n g .  

Test connect i ons for mak i ng p i ckup  and t i me checks o n  the t i me over-current u n i t  
are shown i n  F i g .  2 1 . U se a source of 120 vo l ts o r  greater wi th good wave form and 
constant frequency .  Stepdown transformers or phantom l oads shou l d  not be emp l oyed i n  
test i ng i nduct i on rel ays s i nce the i r  use may cause a d i storted wave form. The contact 
i n  the wound  shad i ng coi l c i rcu i t marked D, see i ntern al  connect i on d i agram, mu st  be 
b l ocked c l osed or jumpered for both the p i ckup  test and the t i me tes t .  

T i me Sett i ng 

The sett i ng of the t i me d i a l  determ i nes the l ength of t ime the un i t requ i res to 
c l ose i ts contacts when the current reaches a predeterm i ned va l ue .  The contacts are 
just  c l osed when the d i al  i s  set on zero.  When the d i al i s  set on 10, the d i sk must 
travel the max imum amount  to c l ose the contacts and therefore thi s sett i ng g i ves  the 
max i mum t ime setti n g .  
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GEK-49849 

The primary adjustment for the time of operation of the unit is made by means 
of the time dial. However, further adjustment is obtained by moving the permanent 
magnet along its supporting shelf; moving the magnet toward the disk shaft decreases 
the time, while moving it away increases the time . Be sure the magnet never extends 
out beyond the cutout in the disk . 

Pickup Test 

Use rated frequency for both the pickup and time tests . 

Set the relay at the 0 . 5  time dial position and 2 . 0  ampere tap . Using the test 
connections in Fig . 21, the main unit should close its contacts within plus or minus 
2 . 0  percent of tap value current (1 .96-2 .04 amps) . 

Time Test 

Set the relay at No. 5 time dial setting and the 2 . 0  amp tap. Using the test 
connections in Fig . 21, apply five times tap current (10 .0  amp) to the relay . The 
relay should operate within the limits given in Table 13 . 

TABLE 13 

TOC UNIT OPERATING TIME LIMITS 

RELAY TYPE 

JBCG51 

JBCG53 

JBCG77 

DIRECTIONAL UNIT 

Current Polarization 

a .  Connect per Fig. 22 . 

TIME IN SECONDS 

MIN . MIDPOINT 

1 . 66 1 . 78 

1 . 22 1 . 3 1  

0 .86 0 . 92 

MAX. 

1 .91 

1 . 40 

0 .98 

b .  The unit should close its front contacts within five percent of 0 . 5  
ampere . The clutch should slip between 8-18 amperes . CAUTION: This 
level of current can overheat the coil if applied too frequently or for 
too long a period of time . 

Potential Polarization 

a .  Connect per Fig. 23.  
b.  With V set for five volts at terminals 9 to 10, the unit should close its 

front contacts between 0 . 75- 1 . 75 amperes .  
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I NSTANTANEOUS OVERCURRENT UNI T (D IRECTIONALLY CONTROLLED) 

Pick up Setting 

The pickup of the in stantaneou s overcurrent unit can be adju sted over an 
eight-to- one r ange, as indicated in Tab l e  6, by varying the ten sion of the spiral  
control  spring and  by sel ection of  the appropriate series or  p aral l e l connections .  The 
outside end of this spring is fastened to a post on the adjusting ring above the moving 
contact, an d the ring is in turn c l amped in position by a hex agonal -head l ocking screw. 
If this screw is l oosened, the ring can be s l ipped to vary the spring tension . 

Make test connections as shown for the app l ic ab l e rel ay type by Fig . 24 . I n  
adju sting pickup, the desired pick up current shou l d  be pas s sed  through the coil s and 
the contro l  spring shou l d  be adju sted u ntil the contact ju st c l oses . The adjusting 
ring shou l d  then be l ocked in position and the pickup current rechecked . Note that the 
directional -unit contacts must be hel d  c l osed during this adjustment.  

I NSTANTANEOUS UNIT (NON-DIRECTI ONALLY CONTROLLED) 

Make sure that the instantaneous u nit is in the correct r ange in which it is to 
operate . See the interna l  connections diagr am and Tabl e 7 .  Whenever possibl e, use  the 
higher range since the higher range has a higher continuous ratin g .  

The instantaneous unit has an adju stab l e core l ocated a t  the top of the unit. To 
set the instantaneous unit to a desired pickup, l oosen the l ocknut and adju st the core. 
Turning the core c l ockwise decreases the pickup, tur ning the core counter c l ockwise 
increases the pickup . Bring up the current s l owly until the u nit pick s u p .  It may be 
necessary to repeat this operation, u ntil the desired pickup  val ue  is obtained .  Once 
the desired pickup val ue is reached, tighten the l ocknut.  

CAUT ION: Refer to Tabl e 7 for the contin uous and one second r atings  of the 
instantaneous unit. Do not exceed these r atings when app l ying current to 
the in stantaneous u nit. 

The range of the in stantaneous unit ( see Tab l e  7 )  must be obtained between a core 
position of 1 /8 of a turn of fu l l c l ockwise, and 20 turns  counterc l ockwise from the 
fu l l  c l ockwise positio n .  

INSTALLAT I ON 
LOCATI ON 

The l ocation shou l d  be c l ean and dry, free from dust and exces sive vibration and 
we l l  l ighted to facil itate in spection and testin g .  

MOUNT I NG 

The re l ay shou l d  be mounted on a vertica l  surface . The outl ine and p ane l  dril l ing  
diagram is  shown in Fig .  25 . 
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CONNECTIONS 

The internal connection diagrams for the various relays are shown in Fig. 5 to 
7. Typical wiring diagrams are shown by Fig. 8 and 9. Unless mounted on a steel 
panel which adequately grounds the relay case, it is recommended that the case be 
grounded through a mounting stud or screw with a conductor not less than #12 B&S 
gage copper wire or its equivalent. 

INSPECTION 

At the time of installation, the relay should be inspected for tarnished 
contacts, loose screws, or other imperfections. If any trouble is found, it should 
be corrected in the manner described in the section on SERVICING. 

CAUTION 

Every circuit in the drawout case has an auxiliary brush. It is especially 
important on current circuits and other circuits with shorting bars that the 
auxiliary brush be bent high enough to engage the connecting plug or test plug 
before the main brushes do. This will prevent CT secondary circuits from being 
opened. Refer to Fig. 20 . 

OPERATION 

Before the relay is put into service, it should be given a check to determine 
that factory adjustments have not been disturbed. The time dial will be set at zero 
before the relay leaves the factory. If the setting has not been changed, it will 
be necessary to change this setting in order to open the time overcurrent unit 
contacts. The following tests are suggested: 

TARGET AND SEAL-IN UNIT 

1 .  Make sure that the tap screw is in the desired tap. 
2 .  Perform pickup and dropout tests as outlined in the ACCEPTANCE TESTS 

section. 

TIME OVERCURRENT UNIT 

1 .  Set tap screw on desired tap. Using the test circuit in Fig. 21, apply 
approximately twice tap value current until the contacts just close. 
Reduce the current until the light in series with the contacts begins to 
flicker. This value of current should be within five percent of tap value. 

2 .  Check the operating time at some multiple of tap value. This multiple of 
tap value may be five times tap rating or the maximum fault current for 
which the relay must coordinate. The value used is left to the discretion 
of the user. 

DIRECTIONAL UNIT 

1 .  If current polarized or dual polarized, connect per Fig. 22 . 
2 .  Adjust the control spring for 0 . 5  ampere pickup (front contacts) 
3 .  If potential polarized connect per Fig. 23.  
4.  With voltage set at 5 volts at terminals 9 & 10, adjust the control spring 

so that the unit closes its front contacts at 1 . 4  ±20% Amperes. 
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I NSTANTANEOUS OVERCURRENT UNIT ( D I R ECT IONALLY CONTROLLED) 
Check p i ckup setti ng; see ACCEPTANCE TESTS . 

I NSTANTANEOUS UNIT (NON-D I RECT I ONALLY CONTROLLED ) 
1 .  Sel ect the des i red r ange by mak i ng the proper connect i on s  at the rear of the 

rel ay ( see i nterna l  connect i ons d i agram ) . Whenever poss i bl e  al ways sel ect 
the hi gher range s i nce i t  has a hi gher cont i nuous r at i n g .  

2 .  Set the i nstantaneous un i t t o  p i ck u p  at the des i red current l evel . See the 
ACCEPTANCE TESTS sect i o n .  

P ERIODIC CH ECKS AND ROUTIN E MAINT ENANC E 

I n  vi ew of the vi tal  ro l e  of protect i ve re l ays i n  the oper at i on of a power system, 
i t  i s  important that a per i od i c  test program be fol l owed .  I t  i s  recog n i zed that the 
i nterval between per i od i c checks wi l l  vary depen d i ng upon envi ronment, type of re l ay 
and the user's exper i ence wi th per i od i c  test i n g .  Unt i l the user has accumu l ated enough 
exper i ence to se l ect the test i nterval best  s u i ted to hi s i nd i vi dua l  requ i rements, i t  
i s  suggested that the poi nts  l i sted be l ow be checked  at an i nterval of from one to two 
year s .  

These tests are i ntended to  ensure that the rel ays have not devi ated from thei r 
or i g i na l  sett i ngs . I f  devi at i ons  are encountered, the re l ay must be retested and 
servi ced as descr i bed i n  thi s manua l . 

TARGET AND SEAL- I N  UNIT 

1 .  Check that the u n i t  p i ck s  up at  the val ues shown i n  T abl e 12. 
2. Check that the u n i t  drops out at 25  percent or more of tap val ue .  

T I ME OVERCURRENT UNI T 

1. Perform p i ckup  test as descr i be d  i n  the I NSTALLATI ON sect i on for the t ap i n  
servi ce. 

2 .  Perform the t ime tests as des cri bed i n  the I NSTALLATI ON sect i on .  

D IRECTI ONAL UNI T 

R epeat the port i on  of the i n stal l at i on test for the pol ar i ty condi t i on for whi ch 
the re l ay i s  connected i n  servi ce . 

I NSTANTANEOUS OVERCURRENT UNIT ( D I RECT I ONALLY CONTROLLED ) 
Check that the i nst antaneous u n i t  p i ck s  up at the des i red current l eve l ,  as 

ou t l i ned  i n  the ACCEPTANCE TESTS sect i on .  
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I NSTANTANEOUS UNIT (NON-D IRECTIONALLY CONTROLLED) 

Check that the i nstantaneous u n i t  p i cks  up at the des i red  current l eve l ,  as 
out l i ne d ' e1 n  the ACCEPTANCE  TESTS and the I NSTALLAT I ON TEST sect i on s .  

S ER VICIN G 

These re l ays are adjusted at the factory and i t  i s  adv i sabl e not to d i sturb the 
adju stme nts . I f, for any reason, they have been d i sturbed or i t  i s  foun d  dur i ng 
i nsta l l at i on or per i od i c  test i ng that the re l ay i s  out of l i m i ts, the checks and 
adju stments out l i ned  i n  the fo l l owi n g  paragr aphs shou l d  be observed . I t  i s  suggested 

r that thi s work be done i n  the 1 aboratory .  

TARGET AND S EAL- I N  UNIT 

R epeat the v i sua l  and mechan i c a l  i ns pect i ons  and the p i ckup  and dropout current 
check s as out l i ned  i n  the ACCEPTANCE TESTS sect i on .  

T I ME OVERCURRENT UNIT 

D i sk and Bear i ngs 

The jewe l shou l d  be turned up u nt i l the d i sk i s  centered i n  the a i r gaps, after 
whi ch i t  shou l d  be l ocked i n  thi s pos i t i on by the set screw prov i de d  for thi s purpos e .  
The u pper bear i ng p i n  shou l d  next be adjusted so that the d i sk shaft has about 1/64 i nch 
end p l ay .  

Contact A djustment 

The contact s shou l d  have about 1/32 i nch wi pe .  That i s, the stat i on ary contact 
t i p  shou l d  be def l ected about 1/32 i nch when the d i sk comp l etes i ts trave l . W i pe i s  
adjusted by turn i ng the wi pe adju stment screw thereby adjust i n g  the pos i t i on of the 
brush  re l at i ve to the bru sh stop . 

When the t ime d i a l i s  moved to the pos i t i on where i t  hol ds the contact s just  
c l osed, it  shou l d  i nd i cate zero on the t i me- d i a l sca l e .  I f  i t  does not and the brushes 
are correct l y  adjusted, shi ft the d i a l  by chan g i ng  the pos i t i on of the arm att ached to 
the shaft just be l ow the t i me d i a l . Loosen the screw c l amp i ng the arm to the shaft and 
turn  the arm rel at i ve to the shaft unt i l the cont acts just  make  for zero t i me- d i a l  
sett i ng .  

C haracter i st i cs Check and Adjustments 

R epeat the port i ons  of the ACCEPTANCE TESTS sect i o n  that app ly  to the t i me 
overcurrent un i t .  A l so, check reset vol tage and t i me as out l i ned under R ESET i n  the 
CHARACTER ISTI CS sect i on; l ow reset vol t ages or l ong  reset t i mes may i n d i c ate exces s i ve 
f r i c t i on caused by a worn be ar i ng or by mechan i c a l  i nterference . 

O n  JBCG77 rel ays, set the rel ay on  the two- amp tap wi th the t i me d i a l  set so  that 
the contacts are just open .  A djust  p i ckup  wi thi n the l i m i t s  1. 96 to 2 . 04 amps, but as 
c l ose as pos s i bl e  to 2 . 0  amps . Then  move the t i me d i a l  to the No . 10 pos i t i on and check 
the current requ i red  to just move the d i sk away from the stop arm . Thi s current shou l d  
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be wi thi n the l im i t s  1 . 88 to  2 . 1 2 amp s .  I f  the d i sk moves at the l ower l im i t, c heck 
that movement i s  not over one-hal f  i nch, meas ured a l ong the per i phery of the d i sk .  
Thi s i s  ca l l e d  a compens at i on check . I f  the current fal l s  out s i de the 1 . 88 to 2 . 1 2 amp 
l imi ts, the fol l owi ng  steps shou l d  be taken :  reset the control spr i n g  unt i l 
compens at i on at No . 10  t i me d i al i s  wi thi n l im i ts . Then  restore p i ckup  by adjust i ng 
the res i stor . Recheck compensat i on after the res i stor adjustment . 

D I R ECT IONAL UNIT 

B ear i ngs 

The l ower jewel bear i ng shou l d  be screwed al l the way i n  unt i l i ts head engages 
the end of the threaded core support . The upper bear i ng shou l d  be adju sted to al l ow 
about 1 /64 i nch end  p l ay i n  the shaft . 

To check the c l ear ance between the i ron core and the i n s i de of the rotor cup, 
press down on the contact arm near the shaft, thus depres s i ng the spri ng-mounted jewe l 
u nt i l the cup str i kes the i ron . The shaft shou l d  move about 1/16 i nch. 

Cup and Stator 

Shou l d  i t  be necessary to remove the cup-type rotor from the d i rect i ona l  u n i t, the 
fol l owi ng  procedure shou l d  be fol l owed :  

A l l l eads t o  the u n i t shou l d f i rst be d i sconnected and tagged f o r  i dent i fi cati on 
i n  reconnect i ng .  The u n i t  can then be removed from the crad l e  wi th i ts mou nt i ng p l ate 
st i l l  attached .  

The upper of  the three f l at-head screws hol d i ng the u n i t to the p l ate shou l d  now 
be removed .  On  some model s, i t  may be neces sary to remove a res i stor or  capac i tor to  
expose thi s screw .  The four corner screws c l amp i ng the un it  together, shou l d  next be 
removed, and the ent i re top structure l i fted off . Thi s g i ves acces s  to the cup 
assembly  and exposes the stator assembl y, whi ch shou l d  be protected to keep i t  free 
from dust and metal l i c part i c l es u nt i l the u n i t  i s  reas sembl e d .  

To remove the shaft and r otor from the contact head assembly, the spri ng c l i p  at 
the top of the shaft must be p u l l ed out and the c l utch adjust i ng screw t aken out of the 
s i de of the mol ded contact arm . The sh aft and cup can n ow be pu l l e d  out of the mol d i ng .  
The rotor must be han d l ed very c arefu l l y  whi l e  i t  i s  out of the u n i t .  

Contact Adjustments  

To f ac i l i tate adjustment of  contacts, remove the two red jumper l eads from 
termi na l s 18, 1 9  an d 20 and use a neon i nd i cati ng  l amp i n  ser i es w i th an AC vol tage 
supp l y  across term i n al s 18 and 1 9  and 1 9  and 20 to s i g n i fy al l contact c l osures . Refer 
to F i g .  19 and F i g . 18 for i dent i f i c at i on of barrel  and l ow gradi ent contact parts 
respect i ve ly, and proceed as fo l l ows:  

Loosen s l i ghtl y  the screw whi ch secures the barrel  back stop { l ocated at the r i ght 
front corner of the un i t )  to i ts support. Thi s screw shou l d  be only l oose enough to 
a l l ow the barrel to rotate i n  i ts s l eeve but not so  l oose as to al l ow the s l eeve to move 
w i thi n the support . Unwi n d  the barrel  backstop so that the movi ng  contact arm i s  
permi tted to swi ng  freel y .  Adju st the ten s i on of each l ow grad i ent  contact brush  so  
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that one-to-two grams of pressure are requ i red at the contact t i p  i n  order to cause the 
end of the brush to separate from the i nner face of i t s respect i ve brush reta i ner . 
Adjust the sp i ra l  spr i ng unt i l  the movi n g  cont act arm i s  i n  a neutra l  pos i t i on ,  i . e . ,  
w i th the arm po i nt i ng d i rect l y  forward . Loosen the l ocknut whi ch secures the 
stat i on ary cont act mount i ng screw to the stat i on ary contact support . Wi n d  the mount i ng 
s crew i nward unt i l the l ow grad i ent stat i onary and movi ng  cont act members just  begi n to 
touch.  Unwi n d  the mount i n g screw unt i l the stat i onary cont act brush i s  vert i ca l  wi th 
the stat i onary cont act brush reta i ner down . Then t i ghten the l ocknut whi ch secures the 
mount i ng screw to the stat i onary cont act support . 

Loosen s l i ght l y  the screw whi ch s ecures the barrel contact to i ts support . Thi s 
screw shou l d  be  on l y  l oose enough to a l l ow the barrel  to rotate i n  i ts s l eeve, but not 
so l oose as to a l l ow the s l eeve to move wi thi n the support . Wi n d  the barre l  backstop i n  
u nt i l the l ow grad i ent movi ng  and stat i on ary contact members jus t  beg i n  to touch.  Wi nd  
the barrel  contact in  unt i l  the barrel  contacts just  begi n to touch.  Unwi n d  the barrel 
cont act one-qu arter turn . T i ghten the screw whi ch secures the barre l  cont act to i ts 
s upport . Make sure that thi s screw i s  not so t i ght that i t  prevents  the b a l l from 
rol l i ng free l y  wi thi n  the barre l . F i na l l y, adjust the tens i on on  the l ow grad i ent 
stat i onary cont act brush s uch that, when the contacts are made and fu l l y  wi ped i n, 
there i s  approx i mate l y  an equa l  def l ect i on on  each brush.  

CAUT I ON : When the above adjustments are comp l ete, be sure to repl ace the two red 
jumper l eads . 

B i as Torque Adjustment 

Connect the current operat i ng and current po l ar i z i ng coi l s  i n  ser i es by connect i ng 
a jumper across term i na l s 6 and 7. App l y  current to term i na l s 5 and 8 and adjust the 
d i rect i ona l  u n i t sp i ra l  spr i ng so  that the u n i t  p i cks up at 0 . 5  ampere . 

The core of the d i rect i on a l  u n i t  has a smal l f l at port i on,  the purpose of whi ch i s  
to mi n im i ze  the effect of b i as torques produced on  the rotor . Such torques can be 
produced by any one of the operat i ng or po l ar i z i ng quant i t i es act i ng a l one wi th the 
other two c i rcu i ts de-energ i zed . The adjustment of the core i s  made at the factory, 
but may be checked by observi n g  that the u n i t  responds as out l i ned be l ow: 

Short out the potent i a l po l ar i z i ng co i l  ( termi na l s 9 and 1 0 ) ,  l eavi ng  the current 
po l ar i z i ng co i l  (term i n al s  7 and 8) u nshorted . Supp l y  thi rty amperes through the 
operat i ng coi l ( termi na l s 5 and 6 )  and check that the u n i t  does not operate . 

I f  the u n i t  does n ot s at i sfy the above condi t i ons,  rotate the core to a pos i t i on 
whi ch c auses i t  to do so . The core can be turned by l oosen i ng the l arge hexagona l  nut 
at the bottom of the u n i t and turn i ng the core by means of the s l otted bear i ng  screw . 
Thi s screw shou l d  be hel d  securel y  i n  pos i t i on when the nut i s  ret i ghtened . 

Keep i n  m i nd  that thi rty amperes wi l l  c ause  the current co i l s  to overheat i f  l eft 
on  too l on g . Therefore, l eave the test current on o n ly  for short i nterva l s and a l l ow 
s uff i c i ent t i me between tests for the co i l s  to coo l . 

C l utch Adjustment 

Wi th the connect i ons  of F i g .  22, adjust  the c l utch to s l i p  wi thi n the 10  to 1 5  
ampere l i mi t .  A screw, project i n g from the s i de of the movi ng  cont act arm, contro l s  
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the c l utch pressure and, consequent l y, the current val ue whi ch wi l l  cause the c l utch 
to s 1 i p .  Note that too frequent or too 1 ong  app 1 i cat i on of these currents wi 1 1  
overhe at the coi l s .  

I NSTANTANEOUS OVERCURRENT UNIT (D I RECT I ONALLY  CONTROLLED)  

Bear i ngs 

The sect i on BEAR I NGS, under DI RECT I ONAL UNIT, a l so app l i es to the be ar i ngs of 
the i nstantaneous overcurrent u n i t .  

Cup and Stator 

The sect i on CUP AND STATOR, under D I RECT I ONAL UNIT, a l so appl i es to the cup and 
stator of the i nstantaneous overcurrent u n i t .  

Contact Adju stments 

The contact gap may be adj usted by l oosen i ng s l i ght l y  the screw at the front of 
the contact support . The screw shou l d  be o n l y  l oose enough to al l ow the cont act 
barrel to rot ate i n  i ts s l eeve . 

The backstop screw fastened wi th a l ocknut shou l d  hol d  the movi n g  contact arm 
i n  a neutral pos i t i on ,  i . e . ,  wi th the arm poi nt i ng d i rect l y  forward . Then by 
rotat i ng the barrel ,  advance the stat i onary contact u nt i l i t  j us t  touches the movi ng  
cont act . Next, back it  away two and  a hal f turns to obta i n approxi matel y  0. 080 i nch 
g ap .  L ast, t i ghten the screw whi ch secures the barre l . 

The movi ng  contact may be removed by 1 oosen i  ng  the screw whi ch secures i t  to 
the contact arm and s l i d i ng i t  from u n der the screw he ad . 

CLUTCH ADJUSTMENT 

The c l utch on  the i nstantaneous overcurrent un i t  can be adj usted by means of 
the screw l ocated on the r i ght-hand s i de of the movi ng  cont act arm . If the l ocknut 
i s  l oosened and the screw turned i n, the current at whi ch the c l utch wi l l  s l i p  wi l l  
be i ncreased . 

P l ace the t ap p l ugs  i n  the l ower range t aps ( s er i es ) .  Ho l d  the d i rect i onal  
u n i t contacts c l osed . Adj ust the c l utch so that the current at whi ch the cup  j ust  
starts to  s l i p  fa l l s  wi thi n the l im i t s  l i sted i n  Tabl e 14. 

TABLE  14 
DI RECT I ONALLY  CONTROLLED I OC UNIT CLUTCH ADJUSTMENT 

SUDDENLY APPL I ED CURRENT SUDDENLY APPL I ED CURRENT 
P I CKUP RANGE CLUTCH MUST NOT SL I P  ( AMP S )  CLUTCH MUST SL I P  (AMP S )  

2 - 16 12 15 
10 - 80 44 58 

Note that too frequent or too l ong of an app l 1 cat 1 on of these currents w1 l l  
overheat the coi l s .  
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INSTANTANEOUS UNIT (NON-DIRECTIONALLY CONTROLLED) 

1 .  Both contacts should close at the same time . 

2 .  The backing strip should  be so formed that the forked end (front) bears 
against the molded strip under the armature . 

3 .  With the armature against the pole  piece, the cross member of the u p  spring 
should be in a horizontal plane and there should be at least 1/64 inch wipe on 
the contacts . Check this by inserting a 0 . 010 inch feeler gage between the 
front half of the shaded pol e  with the armature held closed. The contacts 
should close with the feeler gage in place. 

Contact Cleaning 

For cleaning fine silver contacts, a fl exible burnishing tool should be used . This 
consists of a flexible strip of metal with an etched roughened surface, resembling in 
effect a superfine file . The polishing action is so delicate that no scratches are 
left, yet corroded material will  be removed rapidly and thoroughly . The fl exibility of 
the tool ensures the cleaning of the actual points of contact . 

Fine silver contacts should  not be cleaned with knives, files or abrasive paper or 
cloth. Knives or files may leave scratches which increase arcing and deterioration of 
the contacts . Abrasive paper or cloth may leave minute particl es of insulating abrasive 
material in the contacts, thus preventing contact closing. 

The burnishing tool described above can be obtained from the factory. 

RENEWAL PARTS 

It is recommended that sufficient quantities of renewal parts be carried in stock 
to enabl e  the prompt replacement of any that are worn, broken or damaged. 

When ordering renewal parts, address the nearest Sales Office of the General 
Electric Company, specify quantity required, name of part wanted, and give complete 
nameplate data . If possible, give the General Electric Company requisition number on 
which the relay was furnished. Refer to renewal parts publication GEF-4370 . 

Since the last edition, references to contacts have been clarified in the Directional 
Unit sections under ACCEPTANCE TESTS and OPERATION 

28 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49849 

F i g .  1 ( 8043474 ) Type  JBCG5 1M ( - ) Y1A Rel ay i n  C ase ( F ront Vi ew) 
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F i g .  2 (8043475 )  Type JBCG51M ( - ) Y1A Re l ay Out of Case ( F ront Vi ew) 
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F i g .  3 ( 8043476 ) Type JBCG51 M ( - ) Y1A Re l ay Out of C ase ( Rear Vi ew) 
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I I  LATE R " 

F i g .  4 ( Type JBCG77M Re l ay Out of Case ( Rear Vi ew) 
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F i g . 7 ( 0257A6197-0 ) I nternal Connect i ons  for JBCG77M Re l ay ( F ront Vi ew) 
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PHASE SEQU ENC E 1-2-3 OR 3-2-1 1 --------�-------------------------------------------

2 ------�-+--------------------------------�------�--

3 
......--+---+---------··-- -----------------+-----+-

--

LEGEND 

I F  POTENT I A l 
POLAR I ZAT I ON I S  USED,  
CONN ECT A TO D & 
B TO C .  I F  POTENT I AL 
POLAR I ZAT I ON I S  NOT 
USED, CON N ECT C TO D 

I F  CURRENT POLAR I ZAT I ON 
rs NOT USE D ,  DO NOT 

CO N N ECT TO STUD 7&8 . 

67N - J BCG51 . 53 OR 7 7  
I OC - I NSTANTA N EOUS OVERCURRENT UN I T  

TOC - T I ME OV ERCURRENT U N I T  
D - D I RECT I ONAL UN I T  

T&S I - TARGET & S EA L- I N-UN I T .  

(/) 

5 
'------+-} � 

I 
Q_ 

A 67N B 
D f �7N u C t � t-( ---'V--1-0 ---' 

0 
1-

TO TRAN S FO RMER 
N E U TR A L  

( +) 
1 

67N [)' 

52 

l�i ( - ) 

6 7 N  
S l  

F i g .  8 (0148A401 2-3 ) Typ i c a l  External  Connect i ons  D i agram 
for Re l ay Types JBCG51M ,  JBCG5 3M or JBCG77M 
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PHASE SECUEltt 1�-.3 0.1 � .... 1 

I F  P O T E N T I A L  lr 66.N 
POUR t ZATfOlt I S  USED, 0 1  -6 7 N· 
�NECT A TO .0 A . _.._I -,. -J"'-E--ty B TO C. 1F FOTEnTtAl ., 
POLAR I ZATfOM IS ·t;OT 
USD>, . CO!t�CT C TO 0 

8 

ct 
10 

TO TRANSFORMER 
N EUTRAL 

I F  CURRENl' POLA�IZATION 
r s  NOT USED, 00 NOT CONNECT TO STUD 7&8. 

LEGEND .-----1--... ____ _ 

67N - J OCG51 , 53 OR 77 l I OC  - I NSTANTANEOUS OVERCURREMT lM I T  
TOC - T I ME  OVERCURRENT UNtT 1 6  6 7 N D - D I RECT I ONAL UN I T  -

T&SI - TARGET & SEAL-IM-UN IT. 1 7  IO C N.Dh 
11 ..__-J 

F i g .  9 ( 0273A9058 -0 ) Typ i cal  Externa l  Connecti on D i agram 
for Rel ay Types JBCG51M ( - ) Y1A and JBCG53M ( - ) YlA 

37 

, I t 

67N 
ST 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



(J "' � � 1 . 2 
- I-

f­"- "'  
=> <I>  :!: • l. 0 
u a.. 
- ::0: Cl. < 
f- "" . a  
:z 0 ;:, z --' 0 <C 

• 6 z a 
0 "" - "' 
1- < 
(J CD "" . .. "' -
a 

0 

s ;  

8 0  

7 5 

7 0  

6 5  

V) 0 6 0  :z 0 
(J 5 5  "" V) -

5 0  --' --' -
4- 5 ::0: 

� 4-0 

"" 3 5 ::0: -
1- J O 

25  

20 

15 

10 

5 

0 

GEK-49849 

I I I I I  I I 

rf.'�, � P O T E N T I A L PO AR I Z E 

0 

A C � 
:'n-1 

G R O U N D  
F A U LT ... 
" -b  

G R O U N D  S O U R C E  I M P E D EN C E  F R OM " a "  T O  • c •  a 
10 O H M S  O N  CT S E C .  B AS I S  

� IC'\ ..0 r- CI) O'O  
... .. ' •  .. .. ' . .  
0 0 0 0- 0 0rl 

L O SA L  G R O U N D  S O �R C E  I N P E D EN C E  - S EC .  O H MS 

0 CN 0 ""' 0 0 0 c t- (x) � 0 .... 

F i g .  10 ( 0362A0684 -1 ) A Typ i ca l  Compar i son of Current, Potent i a l or Dua l  
Po l ar i z at i on Showi ng  Effect of  L ocal  Ground Impedance 

\ 
� 

\ 
\ \ 

\ \ 
!""-

of D i rect i ona l  Un i t  of Type JBCG Re l ay 

I I 
P� L A R "Z E DI I I F  P O T E N T I AL 

MU L T I P L E S  O F  P R O D U C T  P I C K-U P � Ep l 0 c o s  (�-6 0 J  

J .  6 
I F  C U R R E N T  P O L A R I Z E D  -

1 0 1 p c o s �  M U L T I P L E S  O F  P R O D U CT P I C K -U P -

o .  25 
I f  D U A L  P O L AR I Z E D 

M U LT I P L E S  O F  P RO D U C T  P I C K  U P  ::; E I c o s  (�- 6 0 )  p 0 .f 1 cos� + 0 � 

['\. 
" r--... 

I'. 

3 · 6 
� = AN G L E  B Y  W H I CH 1 0 L A G S  Ep 
� : AN G L E BY WH I C H I 0 L A G S l p  
Ep: P O L A R I Z I N G  V O L T A G E �� P O L A R I Z I N G C U RR EN T  

I : O P ER A T I N G  C U R R EN T  

......................... -I--r-
:---_ t---

"" 0 .... "" 0 0 0 0 0 0 0 0  
('f""' :t" lC\ ..0 ,.._ co Q'\0 ..... 

M U LT I P L E S  OF P R O DU C T  P I C KU P  

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

0 . 25 

I"'"' 

0 0 0 0 0 0 0 0 0 o o o o o ::t- lC\ .,O r- CX) 0'- 0 ..... 

F i g .  1 1  (0367A0934-0 )  T ime Character i st i c  of Dua l  Po l ar i zed  
D i rect i ona l  Un i t  of  Type JBCG Re l ay 

38 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



. 5 .. . 
0 

0 

0 

100 
10 

.. 

70 

.. 

.. 

0 

0 

0 

40 0 

0 

20 0 

0 

0 

10 

• 
• 0 

0 

0 

0 

40 

0 

20 

0 

• 
• 
1 
• 
• 
4 

3 

2 

1 

.. 

• 
.1 
.. 
5 

.4 

3 

.2 

.1 

... 

... 

.07 

.01 
,05 

.04 

.02 

.01 

t--

1 • •  1 

R AT I N GS ---
T I M E  UN I T  

0. 5 - 4 . 0 
I .  5 - l 2 .  0 

2 - 1 6  

� 
'\ \\ .\ 

1'\. 

'\ ' 
\ " 

\ "' 
""' 
"' \ 

GEK-49849 

0 
4 5 8 1 • 8 1 0  20 30 40 50 80 70 8090 ° - � 

!'XTf�UO RWc t ( BOG :' fF i F� )  

I N ST U N I T  T I ll E  UN I T TAP S 

0 . 5 -4 . 0  o . 5 , o . 6 , o . ?, o . s ,  1 . 0, 1 . 2, 1 . 5, z . o, z . �, 3 . o, 4 . o  

2 - 1 6 1 . 5, 2 . 0 , 2 . 5, 3 . 0, 4 . o, s . o� 6 . o, ? . oJ s . o , 1 0, 1 2  

1 0-80 2 . o, 2 . 5, 3 . o, 4 . o, 5 . o . 6 . o , ? . o , s . o, t o . o ,  1 2 , 1 6  

20- 1 6 0  

"' ',[', 

"' !'---. ........ 

"" '.., � � !'---.. ['-._ -� I'-:- ....... ,..... . .......... ...... 10 

"'" "'r--. -� ...... ........ '• 9 � ...... ,..... 
"' .......... r-. 8 

7 

� VI 
.......... r-

01 
c: 

........... 4 
·-
--

......_ 3 Q) 
......_ en 

2 0 ....._ 

�'--t--. 1-t--- 0 

t--- I Q) 
--- E ! 1-

� . .... ., ., _  " g § 8 1 8 8 1! � � � .  -

I 

· - ·  _A DJ U �,Tt�_EHlL 

I N  ST UN I T 

CON T I NUOU S LY 
A D J U S T A B L E  

-

1 000 

800 

100 

700 

100 

500 

400 

300 

200 

1 00 
80 

10 
10 
.. 
50 
40 

30 

20 

10 

• 
8 

1 

.1 
01 
01 
07 

01 

05 
04 

03 

H 

01 

.I .I .7 .I .8 1 4 5 • 1 • •  10 20 30 40 !10 80 70 80 90� I I I I  Ul� 
MULT I PLES O F  R E L AY TAP S E T T I N G  

F i g .  12  ( 0888B0269-3) T i me-current Character i st i c  of  I nverse 
T i me Overcurrent Un i t  

39 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.. .... 
... 
... 
100 
... 
... 
... 

.. 

110 
10 
10 
1 I 
• 
II 
.. 

10 

• 
I 
I 
7 
I 
I 

4 

I 

2 

1 
.I 
.I 
.7 
.I 
.I 

.. 

.. 

.2 

.I .. 
• :. 

.I 1 
.. 
.. • 
.. 
.12 

.1 .7 .I .I I 

R AT I N G S  

T I ME UN I T  

0 . 5 - � . Q 
1 - 5- 1 2 . 0  

2 - 1 6  

�\\ 
�\\\ 
�\� � 

\ \ 

1 \  
\ 

1\ 

I I 4 

I � ST UN I T  

0 . 5- 4 - 0  
2 - i 6  

1 0 -80 
20- 16 0 

� 
l\' 1\ \' .\ ,\ 

\ 
-� 

i ' 

, 1 \f\r\ \ \ 
1 \  

\ \ 1\ 
1\ I\ t\ I\ 

1\ 

GEK-49849 

I I 7 I Ill • • 41 • . ,  1 10 101 - I I I I I !  ul -
I 

I I I i I 

rxm:cEc R��u ( 8CO ::FP. I  E�) 

T I I-IE UN I T TAPS 

Q, 5, 0.  61 0 .  71  0.  81 1 .  0;  I . 21 I .  51 2.  O, 2 .  51  3 ·  0 ,  4 .  0 

1 .  5, 2 . a, 2. 51 3 .  o .  4. O; 5 .  0 , 6  . a ,  7 .  a, 8 . o_, 1 0, 1 2  

2 . 0 . 2 . 5, 3 - 0 , 4 . 0 . 5 . 01 6 . 0 , 7 . Q , 8 . 0,, 1 0 . 0 ,  1 2. ,  1 6  

. 

. f--- -
f---

[':::"' 
0."-r---
.�'--."- K � 1--r-� 10 

9 
I"- 8 

......... f--. 7 Ill f'-.... -.... f--. 6 co 
5 

c 
...... ·--

"" 4 -
1--

4D 
rn '-...:.: 3 

r--. .._ 0 
·-

2 0 

"I'--. 'r-- 4D 
'--"- E 

·-
I t-

h 
1 
2 

I I I I I I I II 
I IT 

A D J U STI� E N T S  -----------
I N  S T .  U N I T  

CON T I N U O U SLY 

A UJ U ST A B L E  

I .. 
.. .. 
7 • 
.. 
.. 
.. 
.. 
110 

I 

7 

• 
• 
• 
I 

• 
II 

.. 

.. 

10 

1 I 
I 
I 
f 

1 
I 
I 

.I 

.I 
• 
• 
.iJ 
41 
.. 

... 

.. 

.. 

II .I .I .7 .I .I 1 4 I I 7 I I ll • 10 41 II 10 70 1010! I I I I I ! I ll I I I r l l l lf' 
MULT I P L E S  OF REL AY TAP S E T TING 

F i g .  13 ( 088880270 - 3 )  T i me-current Character i st i c  of Very I nverse 
T ime Overcurrent Un i t  

40 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



0 
0 

0 
40 0 

30 0 

20 0 

0 
0 

100 
• 
I 
0 
0 
0 

40 

. 0 

. 0 

.0 

.0 

.o 

0 

0 

0 
• 
I 
1 
I 
5 
• 

3 

2 

1 
• 
I 
1 
I 
5 
• 

3 

2 

1 
• 
8 
1 
I 
5 

... 

.83 

.0 2 

.0 1 

. . .  

R AT I H G S  

T I �\ E UN I T  

0 . 5 - 4 . 0  
I .  5- 1 2 .  0 

2 - 1 5  

�\ 
�\\ 
�\\� � � 
1\ \ l \ 

\ 1\ 
\ 1\ \ 1\ f\ 

1\  

GEK-49849 

0 
4 II I 7 I 110  20 30 40 50 80 70 10 10 °  -

I �  ST. UN I T  

o .  5- 4 . 0  
2- 1 6  
1 0-80 

20- 1 6 0  

�\ f\\ l\ 

1\ l\ �\ 
1\l\ {\ 1\1\ �\ 
1 \  1\j\1\ �� 

1\ 1\ 1\ J\ 

\ 
1\ 1\ 1\ 

1\ 

1\ [\ 

EXTE�' CEC P�NH ( 800 � f t.  I ES } 
- .  ·-·-- ·-

T I ME UN I T T A P S  

-

o. 5 , o . 6, o . ?, o . s, 1 . 0 , 1 . 2 ,  1 . 5_, 2 . 0, 2 . 5 , 3 . o, 4 . o  

I . 5 ,  2 .  O, 2 .  5 ,  3 .  O, 4 .  O ,  5 .  O, 6 .  O ,  7 .  0 ,  8 .  0 ,  I 0 ,  1 2  
2 . o, 2 . 5, 3 . o . 4 . o, 5 . 0 , 6 . o, ? . o . s . o  .• 1 o . o, 1 2, 1 5  

!\ 
,, 1\1\ '\' 'I\'-: �" 
1\\\ 0: I': ['.... 10 [\� � � r---f; 9 8 [\'\ \: ...__ r---f: 7 ""' 6 en 

r---. 
5 .,. 

E ....... 
4 1'\ " --..., -

..... 
'\... t--. 3 Q) 

"' ...__ (/) 
1'\. 2 

c 
" ......... 

·-

""-.. b 
0 

� l Q) 
t-- I E 

2 ·-
1-

I 

� 8 § 8 § 0 0 � 
.. � n i � !i !L 

ADJ USTMENTS 

I H ST U N I T  

CON T I N U O U SLY 
�. DJU ST ASL E 

.!5 .• . 7 .8 .• 1 4 5 • 1 • •  10 20 30 40 50 80 70 8010 .. il ! !i ! !! � !! II I I I U UI 
M ULTI PLE S  O F  R E L AY T AP S E T T I N G 

F i g .  14 ( 088880274-5 ) T ime-current Character i st i c  of Extreme l y  I nver se 
T i me Overcurrent Un i t  

41  

1010 
tOO 
100 
700 
... 
100 
400 

300 

200 

1 00  

.. 

BO 

70 
10 
50 
40 

30 

20 

10 
• 
I 

5 :::! 
3:: 

• 1'1 

1 
• 
I 

1 
.. 
.. 
07 
.. 
05 
.. 

03 

11 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



� 
� ; 

I 
l 

- � ... 

- ' . 

}-
-

z 
� -� 

0.... 

� 
__Q 
0 

" 

- . -

- - . 
- - - - . - - . 
- - - -

I 

Ul 
::: 
a: 

� 
�� . 

� 
� 
-� 

!._, 

· u.  

� 
� 
� 
� .. ± 

• : 41111 _ : �  
� 
....... 
-

- . 

��- � 
. - .  

! - . 
! 

-1- - --

� 
7 

� 
l1.j . .......... 

� 
(..;.; 

0.. 

.:::: 
((; 

- . 
. - . 

. -

� -

I 

- - . 

. - -

. - -

. -

- . 

- -

- -

-- - -

) 

r l 
-

- - - -

-
. I"-

. ' -- . - -. - . -
- -

- --
- - -- - . 

fk.-� --- -j 

p �  v 
Pt-
t- u  
t-"- r..f) 

-

. CL ,, 

- -- - . 

- . 

. -

- -

. - - -

- .  

p(!) �z 
1'-" <l.  �oc 

i 

w 
. 

.., 

cr 
::J 
u 

- -

- · -· 

�k-
- - -

- - - -
- . .  . - - . 
- - ' -· 
. - - -. - - . . . . -

. -

- -

- - - -
-- - ·  

: . ( 
- � 

I . 

r--4--z �l ::E 
�I X 

I t-N 
. . 

, U:  

-�  ol 
I 

- . -

<( 

. -

. . . .  

--- --

-a: 
w 
-
> 

0 
·-= 

(]) 

- · - . · - -
- . . 

. .
. 

' ' / 
+-"' _  v 

. 1'-" 

p -r> : . 

S1  

. - -

- . 

ON<  

GEK-49849 

i . I 
• i • --zr--� 

��  
-
:.t 

X X 

�- C(') 

I .  
I 
! ('('  

- -!r+--�� LtJ 
I 

1.!)1 � -1 -
�-· 

I 

u 

. . . . 

. - . -

. - - -

v -

� 
UJ 

- - . 

. . · -

0 

- -. . -
- . 

/ 

� 

____ .......______._ _ _ _  � -I 
I 
I 
I 

! 
I 

� --

- . 

! 

' 

i 
I 
I 
I 
I 
I 
I I 
I 

l 
I 

! I 
I 

. .  l 
I 

. . . -

i 
! 
! 
! 
I 
I 

I 

I 
I 
i 

--

t L  ! . 

A 
/ j 

! 

� 9 h /  r 
I . .  

I 
l -- l 

- . 
. . - - �j I I 

�J� ' -' S J  ll (\ 
. . . . 

I 
! 

----+---- - · - --
I 
I j 

�- --+------� ---r-
! i I 

__ j _ _ _ 

! -- -t--
! I 
I <C 6roo 
l I 

I 

I 
I ! 

I l I 
' 

I i 

! 
I 

) I 
I I I I 

I I I ! : I 1/ j I 
I 

t-1--I ! 

I 
I I I 

\ 1 /  I I 

l 1// i 

i l  l[ !  J/ 
I /; /i i 

1/ i \ 
4 x__; ____ 

/ �/ I I 
l/ !  I I I 

I . I I 
! 

I 
I I I - . 

I 
I I 

I ( ) . . � . . 
l 3Y1 1 . \ ' ·  

I 
I 

- -- --+---- -

i 
[ 
I 

- ---;-·- - -
! 
i 
I 

i 
I r---t---
I . 

i 
t--- +--

! 

I 

1 
I t 

----

I 
I 

I I i 
I I 
I 
j 

l 
I 

: 

r-- I 
I J 
I - -

l 
l I 

I 
I l 

j 
�- r---

I 
I N I 

.,.... i 
- - ----t----

I 
I 

I 
� • l - - ' 
- I - I -r, 1 

t 

� -� 
! 
I 

�- I 'J..,I I I I 
l n.  

:::> 
� 
v 

_. ,.. I Q: 
""' ! IL l c  

! � � -
I ...J j n.  
l r-- :....J 

'J � �  
I 
i l 
! - --

i 

. '
I 

. .... 

-

.,-,.. 
'-' 

I CD 
I I 

F i g .  15  {0285A6663) Representat i ve T ime-current Characteri st i c  of 
D i rect i onal l y  Contro l l ed I nstantaneous Overcurrent Uni t  

42 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49849 

r---�--�--�--��--T---�---T--��--T---�--���� 0 

I---+-! ---+----+--l --+-- - -i-- t ---+----+14.· --r--l 
i I I I ---r- I t--t-+ I -+ i l ! I ! I 

1---+---J.-. -- --+---- +---4--1---+----+--___,1--4 

i I : j ; i i I 
! 

t . ---r----+-i;'· --+�--+----+1-1 ' I !  I ' i I 1 I -+-+ -r- - t----+-1 --li -+-f ----4 �-+ +- - -f-i ·---+----+----+-----1 
�--t- - · -+-- ---t-· - +---� - - - + - - - �- ----+--' -:--f l i I i I ; I 

!,· J 
I 

, \ 

en ' I II I UJ C!J 
,_____ . - - t-- - -+ i I 

I I ;< ! I ::::a: >- :z  

ttS I i I , 1- � I= � �------+� - � � � � � � I � �  1 l i l ! � � � ; :��-�-+-- i : : � � � 1--___.T_,/ 
� ffi�--t---�--�--�--_J:----:�==���--�-�1 
u �  , 
� ! ' 
UJ 
en 

I "i'f 
y 

1----+---�--+-------+-----+----+--11 
v 

� 0 

0 0 

- --�----·---------·� 

SON003S N l  3W i l  dO� I d  

J 

tn 

8 
. 

� -- -

1----

J 

I 

F i g. 16 ( 0208A8695-l ) T i me-current Char acter i st i c of the 
Non-d i rect i ona l ly Contro l l ed I n stantaneou s Overcurrent U n i t  

4 3  

;:t 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



-+:=> 
-+:=> 

.., ...... 
tQ . 

f-1 ......., 
0 
N 
0 
00 
::t> 
00 
0'1 
\D 

:I: -+:=>  
-'• I 
I N 

(/) ......... 

�- -t 
Vl """5 
3 llJ ...... :::::� 
n Vl ...... 
,.... ro 
:::::1 :::::1 
Vl rt-

ri" o  � < 
rt- ro 

llJ """5 
:::::1 """5 
ro m 
0 llJ s:: n 
Vl �  

e n  
:::::1 � 
...... OJ 
rt- """5 

llJ n 
ri­
m 
"""5 ...... 
Vl 
rt-...... 
n 
Vl 

0 
-+! 

rt­
� ro 

H I  SE I �tC ' RATED I NSTAHTANEOOS UN IT 
TRAHSI EMT OVERREA<ll 0 2 0 8 A 8 6 9 4 

! I I I I I I 
I I PERCENT OVERREACH = 1 00  [ YJ i t -+- -t-i--r--+·--+---i A : PftkUP ·(lJRRENT GRAWALL Y APPL I ED . . . .  . . __ ---- - - - - -�-- --+- ..-- ---1 50 I I 

8 = CURRENT SJDOENL Y APPL I ED . I t--- I --+� --� _j I 
I I ! I li I i -+---- 1--t-1 __ ] 
I 

----� � tn � --t- _, _,_ 1- : I - · ·  • j • + 
LU , � I ------ - � - - - - - ) - - �-I 

- - �  1 - -
� 11 30+-+ -- - -- + - -- . -

- - - - � - -- - - · - - --

i t·- . -
I -- - -� -- - ·r . -- ·] C H IMr�:��c> 1--+- - --- ---+---t - - ­

I 0:: 
LU 
> 
0 t I - --+- - - +- -----+--- --

20 --t----+- - · ----t-- - -�-- --· · 

- - - - ---- - - -
-

- ---- � ·- ·- - --- - P I CK-UP � 

1--t -+---+- - -� -+-----+---

I I 

10  -:------

- --- +- --+ - L .. t- - ·- - -----+--+-llv 

I I 

I 
! ---- +-- - - - -+- --+ · · ·  l ·· · . .. . . 

MAXIM..t1 
i 
I 

t---t-------1----+---
---+-- ---+--- ·-- . .  - - -

0 I (  2Q 30 ij() 
I 

50 
ANGLE I N CEffi EES LAG 

-r 

60 7tt 

P I CK-UP 
CH I -SE ISMI C) I . . 

I 

Ell 

1-

91 

c;") 
I'TI 
� 
I 

.j:lo 
1.0 
co � 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49849 

D - Mov i ng C on t a c t  Arm 

E - Mo v i n g  C o n ta ct B r u s h  

K---

A - Con tact Di a l  

B - S t a t i onary Contact B ru s h  

C - Con i ca l  Contact T i p  

H - B r u s h  Reta i ner 

L------ F 

'--------- E 

F - Bu tton C o n t a c t  T i p  

G - Mov i ng Con ta c t  B r u s h  Re ta i ner 

--- A 

----- B 

...._ ____ c 

K - Stati onary Con tact Sup port 

L - Mo un t i ng S crew 

M - Loc k n u t s  

F i g .  18 ( 8023399 and 8027689 ) Low Grad i ent Contact Assemb ly  for 
the D i rect i ona l  Un i t  

45 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



A 

A - I N C L I N E D T U B E  

GEK-49849 

0 - S PA C E R  

E - CA P 

c 0 E 

B - STA J N L ES S  ST E E L  B A L L 

C - D I A PH RAM F- F LA T  S P I RA L  S P R I N G  

G - C O N TA C T  

F i g .  19  (K-6077069 ( 4 1 )  Barre l Contact Assembly  for the D i rect i onal 
and the I nstantaneous Overcurrent Uni t  

46 

F 

G 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEK-49849 

C O N N ECT I N G PLUG M A I N B R U S H  

A U X I L I A R Y  B R U S H ---' 

C O N N E CT I N G  B LO C K 

T E R M I N A L  B LO C K  

S H ORT I N G B A R --� 

N OT E : A F T E R E N G A G I N G A U X I L I AR Y  B R U S H  C O N N ECT I N G  P L U G  

T R AV E LS Y4 I N C H  B E F O R E  E N G A G I NG T H E  M A I N  B R U S H O N  

T H E  T E R M I N A L B LO C K  

F i g .  20 (8025039 ) Cros s-Sect i on of Drawout C ase Show i ng Pos i t i on 
of Aux i l i ary Bru sh  
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TO T I MER 
"STOP"  

GEK-49849 

• • • • 
1 1  13 15 17  19 

12 14 16 18 20 
• • • • • 

TYPE XLA13 TEST PLUG 

1 3 

2 4 
• 

ADJ . RES. 

• • • 
5 7 9 

6 8 10 
• • • 

TYPE XLA13 TEST PLUG 

TO T I MER  
" START" 

120V . @ 
RATED 
FREQ. 

F i g .  21 ( Ol78A9036 -0 ) Test Connecti ons for Check i ng the TOC Un i t  
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+ 

• 
11 

12 
• 

• 
1 

2 
• 

GEK-49849 

• • • 
13 15 17 

14 16 18 
• • • 

TYPE XLA13 TEST PLUG 

• 
3 

4 
• 

CD 

5 

6 

TY PE XLA13 TEST PLUG 

7 

8 

19 

20 
• 

9 

10 

F i g .  22 ( 0178A9037-0 ) Test Connect i ons  for C heck i ng P i ckup  of 
D i rect i ona l  Un i t  U s i ng Current Po l ar i z at i on 
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+ 

• • • 
1 1  13 15 

12  14  16 

• • • 
TYPE X LA13 TEST PLUG 

1 

2 
• 

• 
3 

4 

• 

L 

TYPE X LA13 TEST PLUG 

5 

6 

GEK-49849 

• 
17  

18 

• 

• 
7 

8 

• 

19 

20 

• 

RES . 

9 

10 

F i g .  23 ( 01 78A9038-0 )  Test Connect i ons  for Check i ng P i ckup  of 
D i rect i onal  Un i t  Us i ng Poten t i a l  Po l ar i z at i on 
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• • 
11 13 

12 14 

A • • 

L B • 
1 3 

2 4 
• 

GEK-49849 

• • • 
15 17 19 

16 18 20 
• • • 

TYPE XLA13 TEST PLUG 

ADJ . RES . 

• • • 
5 7 9 

6 8 10 
• • • 

TYPE XLA13 TEST PLUG 

RELAY TYPE CONNECT 

A 

J BCG 51 12 
53 12 
77  12 

52 13 

54 13 
78 13 

* BLOCK D I RECT. UN I T  
CONTACTS CLOSED 

I 

o"'-

" 

B 

19 
---·�·' _, .. , ........... 

19 
19 

19* 

19* 
19* 

F i g .  24 ( Ol78A9035-0 )  Test Connect i ons  for Check i ng P i ckup  of 
D i r ect i ona l l y  Contro l l e d  IOC Un i t  
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120V@ 
RATED 
FREQ. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2 0 , 3 1 2  
' 5 1 6 M M  

6 . 62 5 � 
1 68 M M

-. I 

G L A S S  

1 . 1 25
-

_ I 
2 9 M M  I 

5 . 6 8 7  
1 4 4 M M  

P A N E L  D R I L L I NG 
F O R  S E M I - F L U S H  M O U N T I NG 

F R O N T  V I EW 

T YP I CA L  D I M . 

GEK-49849 

< 6 )  1 0 - 3 2  X 3 / 8  
M T G . S C R E W S  

I . 2 1 8  I I  1----- 5 M M  /l I 
P A N E L_/_,...r1

1 

. 7 1 8  
1 8 MM 

3 . 0 I 7 6 M M  

< 4 >  5 1 1 6 - 1 8  S T U D S  � 
F O R  S U R F A C E  M T G . 

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

0 0 0 0 0  
1 9 . 8 7 5  2 0 1 8  1 6  1 4  1 2  
5 0 5 MM 

---+--+-----''-----

S T U D  

NUMB E R I NG 

9 7 5 3 1 
0 0 0 0 0  

0 0 0 0 0  
1 0  8 6 4 2 

BACK V I E W  

C U T O U T S  M A Y  R E P L A C E  
DR I L L E D  H O L E S  

P A r'-J E L  D R I L L I NG 
F O R  S U R F A C E  M O U N T I NG 

F R O N T  V I E W 

5 / 1 6 - 1 8  S T U D  

I NC H E S  
M M  

V I EW SHOW I NG A S S E M B L Y OF H A R D WARE 
FOR S U R F A C E  M T G . O N  S T E E L P A N E L S  

F i g .  25 ( K-6209276 ( 5 ] ) Out l i ne and Pane l Dri l l i ng D i mens i ons for  JBCG Re l ays 
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GEK-49849 

S l  
S l  

C l  

RED 
JUMPER ...____ 

LEADS 

WOUN D 
S HA D I NG 
C O I LS 

C2 

OP0E R,� 
D 

f[!]� 
z 
<( 
cr: 
r-

l OC 

Cl  

(3 

P 3  D 
P4 

P OT. 
P O L 

�* fT1 r-1 r-1 � r 
2 4 

IO C= INSTAN T. OV E R  C U R R E NT U N IT (TOP ) 
TOC=T I M E  O V E R CU R RENT U N I T  (M I DD L E )  

0= D IR ECT ! O NA L  U N IT (BOTTOM)  
S f =  SEAL- I N  U N IT 

(d 8 1 0  

*- S H O RT F I N GE R  

F i g .  2 6  ( 0273A9548-l ) I nternal  Con nect i ons  D i agr am for the JBCG52M 
and the JBCG54M Rel ays 
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I I  

* 

S l  

TOC 
S l  

GEK-49849 

R ED 
J U M P E R  19  13  LEA DS 

1 2  1 4  

l* * �t 
TO C 

WOU N D  
S HADI NG 

CO I LS 

S l  

1 0C 

c r 

TOC 

r 
3 5 

2 4 6 

C z 

C3 C4 ��0� 
1- "'-
- VI 
a: z 
>- <t 
I a: 
t- 1--

D 
P 3 

P 4  

r 
9 

8 1 0  
I O C  = I N STANT OVERCU R RENT U N IT (TOP ) 

I O C  

c l  

D 
POT. 
PO L. 

TOC = T I M E  OV ERCU R RE NT UN I T ( M I D D LE ) 
D = D I R E CT I O NA L  UN I T  (BOTTO M )  

S I -= S E A L- I N U N I T 
* = SH ORT F I N GE R  

F i g .  2 7  ( 0273A9550 I l l )  I nternal Connect i ons D i agram for t he J BCG78M ( - ) A  Re l ay 

54 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



(5/94) (1100) 
(4/93) 
(4/92) 
(7/89) 
6/85 

1 1/81 

Protection and Control 
GE Technology Center 

205 Great Va l ley Parkway 

Malvern, Pennsylvania 1 9355- 1 337  

.. 
I ! 
I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




