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• GEK-49949 

TIME O VERCURRE NT RELAYS 

T YPES IFC66AD, IFC66BD, IFC66KD 

DESCRIPTION 

The Type I FC relays covered by t hese instructions are single-phase time 
overcurrent relays wit h  long-time inverse characteristics , used primarily for motor 
protection. All three relay types include an induction disk time overcurrent unit and 
a d u al-rated target and seal-in unit. The I FC66BD also inclu des a hi-seismic hinged­
armatu re instantaneous overcu rrent unit with t arget , mounted in the front of the relay. 
The I FC66KD includes the hi-seismic instant aneous unit i n  the front , and also a h igh 
dropout  unit , also with hi-seismic cap ability, mounted in the rear. The h igh dropout 
unit is  designed to drop out at 80 percent or more of its pickup  setting and does not 
include a target. A l l  units are described in detail in the CONSTRUCTION section of 
this instruction book. 

I n  addition to the contacts t h at are normal l y  provided for tripping, each of the 
relays is  provided wit h  contacts th at may be used for alarm, remote indication, or 
o ther purposes deemed suitable by the user. Note that the cont acts associated with the 
t arget and seal-in unit will operate only after the time overcurrent uni t  contacts 
close to draw trip current, hence t hey are not reliable for use as tripp i ng contacts. 
See the internal and external connections for the exact contact arrangement used in 
each of the relays. 

When these relays are semi-flush mounted on a suitab l e  panel , they have a h i gh 
se ism i c  cap ability. Also , t hese relays are recogn i zed under the Components Program of 
Underwr i ters L abor ator i es, Inc. 

The relays are mounted in a Cl drawout case of molded construction. 
and p anel dr illing dimensions are shown in F igu res 20 and 21. The i nternal 
d i agrams for the I FC66AD , IFC66BD and IFC66KD relays are shown in Figure 
respectively. 

AP PliCATION 

The outline 
connections 
3, 4 and 5, 

Time overcurrent relays are used extensively for protection on utility and 
industrial systems. The long-time inverse char acteristic of the IFC66 f amily is useful 
for overload protection on larger medium v oltage motors, and as long time backu p  
protection on medium v oltage industr i al systems. 

The pr i nc i pal application of the I FC66AD and I FC66BD relays i s  for motor 
protect i on. The long-time characteristic of the i nduct i on disk unit provides 
suff i c ient time to prevent relay operation on motor st ar t i ng current. In this 
application, the relay settings are frequently determined by National Electric Code 

These instruct1ons do not purport to cover all details or variations in equipment nor to provide for 
every poss1ble contingency to be met in connection wi th installation, operation or maintenance. Should 

ftJrther 1nformation be desired or should particular problems arise which are not covered sufficiently for 
the purchaser's purposes, the mutter should be referred to the General Electr1c Company. 

T� the extent required the products described herei n meet applicable ANSI, IEEE and NE� sta ndards; 
but no such assurance is given with respect to locc;1:l codes and ordinances because they vary greatly. 
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requi rements,  as well as by considerat i on of the motor thermal heat i ng and s tarting 
character i st i cs. If used, the i nstantaneous un i t  in the IFC66BD must be  set above 
locked rotor current. To account for the  t rans i en t  overreach of the  i nstantaneous 
unit, a setting of twice locked  rotor current is  usually recommen ded. More precise  
set t i ngs  can be  made by us i ng the  t rans i en t  overreach curves of F i gure 11. 

The IFC66AD and IFC66BD relays are also us eful for appli cat i on on the p r i mary of a 
small, low voltage load center t rans former, when the s econ dary mai n  protect i ve dev i ce 
i s  an i nsulated case  ci rcu i t  breaker. I n  such cases, the  long-t i me capabil i ty perm i ts 
the relay to be set select i vely w i th the non-adjustable, long-t i me, thermal elemen t  of 
the low voltage break er. The i nstantaneous attac hmen t  i n  the I FC66BD i s  useful i n  th i s  
appli cat i on only if it can be set above the mag n i tude of current  at the  relay locat i o n  
for a fault a t  t h e  low voltage  termi nals of the t ransformer. Typ ical external 
connections for the  IFC66AD and IFC66BD are shown in F i gure 8. 

The IFC66K D i s  especially su i ted for motor  protect i on. The relay i s  s i m i lar t o  
t h e  IFC66BD, except that a second i n s tantaneous overcurrent un i t, w i th a high d ropout 
characteristic, is included. The purpose  of th i s  h i gh dropout i n s tantaneous un i t  is to 
prov i de d i sc r i m i nation between motor runn i ng overload and locked rotor current. Th i s  
is accompli shed by setting p i c kup of the high d ropout un i t  ( 50/B ) between motor full 
load cur rent and loc ked rotor current,  as illust rated i n  F i gure 9, w i th the normal 
dropout instantaneous unit (50/A ) set above locked rotor current. The t ime overcurrent 
unit must coord i nate wi th  the motor thermal l i m i t. Typ i cal sett i ngs to accompl i sh t h i s  
are l i s ted i n  t h e  follow i ng table: 

PICKUP SETTING MULTIPLES 
UNIT OF FULL L OAD CURRENT 

T i me overcurrent unit 51 1.15 to 1.4 

Normal dropout instan- 50/A 8 to 15 
taneous overcurrent unit 

H i gh dropout i n stantaneous 50/B 2 to 3 
overcurrent un i t  

The user must determine the  specif i c  set t i ngs  wh i ch w i l l  prov i de the  required 
protect i on for the part i cular mach i ne, and select a relay model hav i n g  the operat i n g  
ranges needed t o  obtai n these set tings. 

With settings as i llus trated in F i gure 9, and  external con nections shown in 
Figure 10, the operat i on of the IFC66KD relay w ill be as follows: 

1. For motor overloads, the time overcurrent un i t  (51) w i ll t i me out, p i c k i ng up 
an exter nal auxilary, 51X, which sounds an alarm. 

2 .  For the locked rotor condit i on, t h e  high dropout un i t  ( 50/B ) w ill p i ck up 
i nstantaneously and the  TOC un i t  (51) w i ll p i c k up w i th a t i me delay 
con sistent with the motor thermal l imit. When  both units have operated, the  
breaker will be  tripped. 
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GE K-49949 

For a fault, the  normal dropout i ns tantaneous  u n i t  ( 50/A) w i ll p i ck up 
i n s tantaneously and trip the breaker. 

When used  as backup protec t i on ,  the I FC66 t i me overcurrent unit should be set to 
coord i nate w i th downstream protec t i ve d e v i ces. A m i n i mum coord i n at i ng time marg i n  of 
0.2 to 0.4 sec onds w i ll normally be requ i red. The followi ng factors must be c on s idered 
in determi n i ng a s e t t i ng: 

1. Operat i ng t ime of the downstream relay and breaker. 

2. Overtr avel i n  the  i nduct i on d i sk u n i t. 

3. A s afety factor to allow for v aria t i o n s  in sys tem parameters from the v alues 
used to determi ne  the  relay sett i ng. 

Relay overtravel i s  often cons i dered to be less than 0. 1 second; exact v alues can 
be read from F i gu re 11. Typical s afety factors range from 0.1 to 0.2 second. 

CONSTRUCTION 

The IFC t i me overcu rrent relays cons i st of a molded c a s e ,  cover , support  structure 
a s sembly, and a connect ion  plug to make up  the elect r i c al c on nect i o n  ( see c over figure 
and F i gures  1,  2 and 19). Figure 2 shows the induct i on un i t  moun ted  to the molded 
support structure. The disk is act i v ated by a curren t oper at i ng c o i l  mounted on  a 
lam i nated U -magnet. The d i sk and s h aft assembly c arry a mov i ng contac t ,  wh i ch 
c ompletes the alarm or t r i p c i rcu i t  whe n i t  touches a stat i o nary contact. The di sk's 
rotat i on i s  retarded by a permanent magnet mou n ted in a molded housing on the support 
structure. 

The drawout  connec t i o n/test system for t he Cl c ase, shown i n  F igure 19, has  
prov is i ons for  14 connec t i on po i nts, and a v i s i ble CT shorting bar  loc ated u p  front. 
As the connection plug i s  withdrawn, i t  cle ars the shorter contact  f i ngers i n  the 
output contact c i rcui ts f i rst. Thus, the tr i p  c i rcui t  i s  opened before any other 
c i rc u i ts are d i sconnected. Next , current c i rcui t f i ngers  on the c a s e  conne ction block 
engage the short i ng bar ( located at the  lower fron t  of the c a s e) to short c i rcui t 
external current transformer secondary con nec t i o n s. The w i ndow prov i des  v i sual 
conf i rmat i on of c urrent transformer shor t i ng. The connect i on plug then clears the 
current c i rcui t contact fingers on the case, and finally those on the relay s upport 
structure, to completely de-e nergi ze the drawou t elemen t. 

There is a h i-se i smic target and seal-in u n i t  mounted on  the front  to the left of 
the shaft of the t i me overcu rrent u nit, as shown i n  F i gure 1. The s e al- i n  un i t  has two 
electric ally separate c on t acts, one of whi c h  i s  i n  s er i e s  w i t h  i t s  c o i l ,  and i n  
p arallel wi th the contacts  of the t i me overcurrent u n i t ,  such  t h at when the  i nduction 
un i t  c ontacts  close , the seal- i n  u n i t  p i cks up and seals i n. When the seal- i n  unit 
p i cks up, i t  r aises a target i nto v i ew,  which latches up  and remains exposed u n t i l  
released by press i ng a res et button, loc ated o n  the upper s i de of the cover. 

The I FC "BD " and "KD " model relays , i n  addi t i on to the above ,  conta i n  a h i -se i sm i c  
i nstantaneous un i t  ( see F i gure 1 ) .  The i nstantaneous unit i s  a small , h i nged type un i t  
w i th electric ally separate contacts,  and i s  mou n ted o n  the fron t  of the relay and to 
the r i ght of the shaft of the t ime overcurrent u n i t. When the i nsta n t aneous u n i t  p i cks 
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up , i t  ra i ses a target i nto v i ew ,  wh i ch l atches  up and rema i ns exposed u nt i l i t  i s  
rel e ased. The same reset button that re l e ase s the target sea l -in un i t  a l so rel eases  
the target of the i nstantaneous un i t. 

The IFC 11K011 mod e l  re l ays , i n  add i t i on  to the abo ve, conta i n  a h i -se i sm i c  d ropout 
i n stantaneous un i t. The h i gh d ropout i n stantaneous u nit i s  a sma l l h i nged type un i t  
w i th e l ec t r i c al l y  s eparate cont acts mounted i n  the rear  of the re l ay ( see F i gure 2). 
Un l i ke the h i -se i sm i c i nstantaneous un i t ,  th i s  un i t  does not i nc lude  a target: 
therefore ,  i t  does not have to be reset after i t  ope rates. 

A magnet i c  sh i e l d ,  dep i cted  i n  F i gure 1, i s  mounted to the support s t ru cture to 
e l i m i n ate the prox i m i ty effect of extern a l  magnet i c  mater i a l s. 

Both the hi-se i sm i c  t arget and sea l - i n  un i t ,  and  the h i -seism i c  i n stantaneous un i t  
have the l etters 11H i -G11 mol ded i nto th e i r  target blocks to d i st i n g u i sh  them a s  h i­
se i sm i c  un its. Se i sm i c  frag i l i ty l eve l exceeds peak ax i a l  acc e l erat ion of ten g•s 
( 4 g ZPA) when tested us i ng a b i ax i a 1 mu l t i  -frequency i nput mot i on to produce a 
requ i r ed re sponse  spectra (RRS) i n  accordance w i th the IEEE Gui d e  for S e i sm i c  Testi ng 
of R e l ays ,  STO 501-1978. 

RATINGS 

The re l ays are des i gned for operat ion i n  an amb i ent a i r  temperature from m i nus 
2ooc to plus ssoc. 

TIME OVERCURRENT UNI T  

The range for the t ime overcurrent un i t  i s  shown i n  Tab l e  1. 

Tab 1 e 1 

F requency Current Range  
R elay (Hertz) (Amoeres) 

IFC66AD,  BD  and KD 50 and 60 2. 5 - 7. 5 

Ava i lab l e  taps for the t i me overcurrent un i t  are shown i n  Tab l e  2. 

Tab 1 e 2 

Range Taps A v a i l able 
(Amperes) 

'
(Amperes) 

2.5 - 7.5 2. 5 2. 8 3. 0 3.5 4 . 0  4 . 5  5 . 0  5.5 6. 0 6. 5 7. 5 

Tap Letters A/M A/L B/L B/K C/K C/J 0/J D/H E/H E/G F/G 

The one second thermal  rat i ngs are l i sted in Tab l e  3 .  
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Table 3 

Time Overcurrent Unit One Second Rating, 
Model (Amperes) Any Tap (Amperes) K 

IFC66AD, BD and KD 2 .5 - 7.5 2 60 67,600 

Ratings less than one second may be calculated according to the formula, I =/KIT, 
where T is the time in seconds that current flows. 

The continuous ratings for the time overcurrent unit are shown in Table 4. 

Table 4 

2 .  5 - 7. 5 Ampere Range Ratings 

Model IFC66 

Tap 2 .5 2 .8 3.0 3. 5 4.0 4.5 5.0 5.5 6.0 6.5 7.5 

Continuous 5.0 5.3 5.5 5.8 6.1 6.4 6.8 7.0 7.3 7.5 8.0 Current 

HI-SEISMIC INSTANTANEOUS UNIT 

The instantaneous coil is tapped for operation on either one of two ranges, HIGH 
(H) or LOW (L). Selection of the HIGH or LOW range is determined by the position of the 
link located on the top of the support structure. See Figure 2 and Table 5. 

The instantaneous·unit coil is in series with the time overcurrent unit coil. See 
Tables 3, 4, 5 and 6 to determine the current limiting element for both continuous and 
short time ratings. 

Table 5 

Hi-Seismic ** Continuous ***One Second 
Instantaneous Link Range Rating Rating 

Unit (Amps) Position (Amps) (Amps) (Amps) K 

2 - 50 L 2 - 10 3.7 130 16,900 H 10 - 50 7.5 

6 - 150 L 6 - 30 10.2 2 60 67,600 H 30 - 180 19.6 
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(Notes for Table 5 )  

** The r ange is approx i mate, which means  that the 2-10 amp r ange may be 2-8 amp s, 
and  the 10-50 amp range may be 8-50 amps. However, there w i l l  a l ways be at  
least one ampere over l ap between the maximum L setting and  the min imum H 
setting. Whenever pos s i b l e, always se l ect the h igher range, s i nce it h as the 
h igher continuous r a t i ng. 

*** Higher currents  may be app l ied for shorter length s of t ime in accordance with 
the formula: 

I = ..fKiT 

HI-SEISMIC H IGH DROPOUT INSTANTANEOUS UNIT 

The high dropout in stantaneou s  u nit i s  tapped for operat ion on either of two 
ranges, HIGH ( H )  or LOW (L ) .  Selection of the H IGH or LOW r ange is accomplished by 
means  of a mov able lead located in the rear of the relay. 

Table 6 

** Cont inuous ***One Second 
Tap Range Rat i ng Rating 

Unit Position (Amps) (Amps] _(ArnpsJ K 

2-8 L 2 - 4 3.7 130 16,900 H 4 - 8 4 .8 

** The r ange is approx imate, which means  that the 2-4 amp range may be 2-5 amp s, 
a n d  the 4-8 amp range may be 5-8 amps. However, there w i l l  always be at least 
one ampere overlap between the maximum L setting and the min imum H setting. 
Whenever pos s ible, a l ways select the h igher r ange, s ince it h as the higher 
cont inuou s r ating. 

*** H i gher currents may be appl ied for shorter lengths of time in accordance with 
the formula: 

HI-SEISMI C TARGET AND SEAL -IN UNIT 

R a t ings for the target and sea l in  u nit are shown in Table 7. 
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Table 7 

TAP 
0.2 2 

DC res i s t ance + 10% ( ohms) 8. 0 0.24 
M i n imum Opera tTng ( amperes) 0.2 2.0 

( plus 0%, m i nus 60%) 
Carry c on t i nuous ( amperes) 0.3 3.0 
Carry 30 amp s  ( seconds) 0. 03 4. 0 
Carry 10  amp s ( seconds) 0.25 30.0 
60 hertz i mped ance ( ohms) 68. 6 0.73 

If the tr i pp i ng current exceeds 30 amperes,  an  aux i l i ary relay should be u sed ,  and  
t he connec t i o n  s h ould be such that  the t r i pp i ng current does not pass  through the 
cont acts or the target and seal- i n  co i ls of  the protec t i ve relay. 

CONTACTS 

The current clo s i ng r at i ng of the c o n tac t s  i s  30 amperes for v oltages not 
exceed i ng 250 v olt s. The current c arry i ng rat i ng i s  l i mited by the rat i ngs of the 
seal- i n  un i t. 

BURDENS 

Burdens for the t i me overcurrent uni t  are g i ven i n  T able 8. 

M i n i mum 
Tap 

Model Hertz Range Amp s  

I FC66 50  2. 5 - 7.5 2.5 60 

Table 8 

Burdens  at M i n imum 
P i ckup M i n i mum T ap 

(Ohms) 
R Jx z 

. 085 . 307 .318 

. 102 .368 .382 

Burdens i n  Ohms (Z) 
T i mes P i c kup 
3 1 0  20 

.15 3  .081 . 063 

.183 .097 .076 

NOTE: The i mpedance v alues g i ven are those for m1n1mum tap of each r ange. The 
i mped ance for other taps  at p i ckup current  ( t ap rat i ng) v ar ies  i nver sely 
( approx imately) as the square of the tap  r a t i ng. For example, an IFC66 60 
her tz relay, w i th 2.5-7.5 ampere r ange, h a s  an i mpedance of 0.38 2 ohms on the 
2.5 ampere tap. The i mped ance of the 5.0 ampere tap  i s: 

( 2.5/5.0)2 x 0.382 = 0.096 ohms. 

The h i -sei sm i c  i n stantaneous un i t  burden s are l i sted i n  Table 9. 
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TABLE 9 

H i-Se i sm i c  M i n i mum Burden at M i n i mum Burden i n  Ohms (Z) 
Inst. Un i t  Link Range P i ckup P i ckup (Ohms ) T i me s  P i c k up 

(Amps ) Hz Pos i t i on (Amps) (Amps) R ux z 3 1 0  20 

2-50 60 L 2- 1 0  2 0. 750  0. 650  0.992 0. 634 0.480 0. 45 7 
H 10- 5 0  1 0  0. 070 0. 024 0. 074 0. 072 0.071 0. 070 

6 -1 50 60 L 6 - 30 6 0. 1 10 0. 078 0.135 0. 095  0. 081 0. 079 
H 30-1 5 0  3 0  0. 022 0. 005 0. 023 0. 022 0. 0 22 0. 022 

2-5 0  5 0  L 2- 1 0  2 0.6 25 0. 542 0. 827 0. 5 28 0.400 0. 380 
H 1 0 - 5 0  1 0  0. 058 0. 020 0. 062 0. 060 0. 059 0. 058 

6 - 1 50 5 0  L 6 - 30 6 0. 092 0. 065  0. 112 0. 079  0. 068 0. 066 
H 30- 1 5 0  3 0  0. 018 0. 004 0. 0 1 9  0. 018 0. 018 0. 018  

The  hi- se i sm i c  dropout instantaneous  u n i t  burdens are  l i sted i n  Tab l e  10. 

Tab l e 1 0  

H i -Se i sm i c  
H i -Dropout Movable Min i mum Burden at Min i mum Burden  i n  Ohms (Z ) 
Ins t. Uni t Lead Range P i c k up P i ckuR (Ohms) T i me s  P i ck up 

(Amps) Hz Pos i tion _{Amps) _{Amps) R '-'X z 3 1 0  20 

2-8 60 L 2-4 2 0. 6 9  0. 6 2  0.93 0. 5 5  0. 41 0.38 
H 4-8 4 0.30 0.22 0. 37 0. 25 0. 21 0. 20 

2-8 50 L 2-4 2 0. 58 0.5 2  0.78 0. 46 0. 34 0. 32 
H 4 -8 4 0. 25 0. 18 0.31 0.21 0. 1 8  0. 1 7  

CHARACTERISTICS 

T IME OVERCURRENT UNIT 

P i c k up 

Pickup i n  these r e l ays is defined as  the c urrent requ i red to cl ose the  contac t s  
from t h e  0.5 t i me d i a l  pos i t ion.  Cu rrent settings are made by means o f  two movabl e 
l ead s wh i c h  connect to the tap b l oc k  at the  top of the s upport structure ( see  F i gure 1 ) . 
The tap bloc k i s  marked A throu gh  M. The tap sett i ng mark i ngs are shown i n  Tabl e 2 of 
this in struction book.  They al so appear on the rel ay namepl ate. 
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GEK-49949 

Example: 

The f i ve ampere tap for a 2.5 to 7.5 I F C66 t i me overcurrent relay requi res one 
mov able lead i n  pos i t i on D ,  and the other i n  pos i t i on J. 

Oper at i ng T i me Accuracy 

The IFC relays s hould oper ate wi th i n  plus or m i nu s  seven percent of the publ i shed 
t i me curve. F i gures 6 and 7 show t he v ar i ous t i me-current c harac teristic s for the IFC 
relays. The set t i ng of t he t i me d i al determi nes the lengt h  of t i me requi red to close 
the contacts for a g i ven current.  The h i gher the t i me-d i al sett i ng ,  the longer the 
operat i ng t i me. 

The contac t s  are jus t  closed when t he t i me d i al i s  set to zero. The maxi mum t ime 
sett i ng occurs when the t i me d i al i s  set to ten and the d i sk h as to travel it s max i mum 
d i st ance to close the c ontacts. 

Reset 

The un i t  resets at 90 percent of t he m1n1mum clos i ng curret. Reset t imes are 
proport i on al to the t i me d i al set t i ngs. The t ime to reset to the number ten t i me d i al 
pos i tion ,  when the current i s  reduced to zero, i s  approx i ma tely 75 seconds  for I FC66 
relays. 

HI-SEI SMIC INSTANTANEOUS UNIT 

The i n stantaneous unit has  a 25 to one r ange w i th a tapped c o i l. There are h i gh 
and low ranges , selected by means of a l i n k  loc ated on  the top of the support s t ructure 
( see F i gure 1 ) . The t ime current curve for the i n stantaneous un i t  i s  shown i n  
F igure 13. 

HIGH DROPOUT INSTANTANEOUS UNIT 

The h igh dropout ins t antaneous un i t  has  a four to one range w i th a tapped coil . 
There are h i gh and low ranges , selected by means  of a movable l ead  i n  the rear of the 
relay ( see F i gure 2). T he t i me current curve for the i n stantaneous un i t  i s  show n  i n  
F i gure 13.  

HI-SEISMIC TARGET AND SEAL-IN UNIT 

The t arget and seal- i n  un i t  has two t aps loc ated on  the front  of the un i t  ( see 
F igure 1). 

RECEIVING, HANDLING AND STORAGE 

These relays, when not  i ncluded as part of a control panel w i ll be shipped i n  
c artons des i gned to protect them agai n s t  damage. Immed i ately upon rece i pt of a relay, 
exam i ne i t  for any damage sus t a i ned i n  tran s i t. I f  damage result i ng from rough 
handl i ng i s  ev i dent ,  f ile a damage cla i m  at once w i th the transportat i on company and 
promptly not i fy the nearest Gener al Elec tri c Apparatus S ale s Offi ce • 
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Reason able c are should be exercised when unpac k i ng the re l ay i n  order that  none of 
t he parts  are damaged or the adju s tment s  disturbed . 

If  the relays are not  to be i n s t al l ed i mmediately,  they shou l d  be s tored i n  the i r  
or i g i nal c artons i n  a place t h a t  i s  free from mo i s ture, dust a n d  met al l i c  ch i ps.  
Foreign matter c o l lec ted on  the outside of  t he c ase may find its  way i n s i de when the 
cover i s  removed, and c ause t rouble i n  the operat i o n  of the relay. 

ACCEPTANCE TESTS 

GENERAL 

The rel ay shou l d  be exam i ned and tes ted upon de l i very t o  ensure that  no d amage has  
been sus t a i ned i n  s h i pment and t h at the relay c a l i bratio n s  h ave not  been d i s t u rbed. If  
exam i nat i on or  tes t i nd i c a tes that a readjus tment is  neces sary, refer to the section on 
SERVICING. 

The followi ng tests  may be performed as part of the i n s t a l la t i on of the relay at 
the d i scretion of the user. Since most operat i ng c ompanies use d i fferent p ro cedures 
for acceptance and i n st al l at i o n  tes ts, the fol l ow i ng sec t i on i n c l u des a l l app l ic able 
tes t s  that may be performed on the rel ays. 

VISUAL I NSPECT ION 

Check the n ameplate stamp i ng to ensure that the mode l number and rat i ng of the 
relay agree w i th the requ i s i t i on. 

Remove the re l ay from i t s c ase and  check that  there are no broken or c racked 
molded p arts  or  other s i gns  of phys i c a l  damage, and that all the screws are t i gh t. 

MECHANICAL INSPECT I ON 

1. There should be no noticable frict i on when the d i sk is  slowly rot ated in a 
clockw i se d i rection. The d i sk should return by it self to its  reset pos i t i o n. 

2. Make sure the control spr i ng i s  not deformed, a nd that its  convolu t i on s  are not 
t angled or touching. 

3. The armature and contacts  of the seal- i n  unit, as wel l as the arma t u re and 
contac t s  of the i n stantaneous un i t s, should move freely when operated by hand. 
There shou l d  be at l east  1/64- i nch w i pe o n  the i n s tantaneou s contacts  ( see 
SERVICING sec t i on for seal-in u nit ) .  

4. The t argets i n  the sea l - i n  u n i t  and i n  the i n st ant aneous u nit mus t  come into v i ew 
and l atch when the armatures are operated by h and, and  shou l d  un l atch when the 
t arget re l ease button i s  operated. 

5 .  Mak e sure that the brus hes and short i ng bars agree w i th the inter n a l  c on nect i o n s  
diagram. 

12 
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\ GEK-49949 

CAUTION: If there is a need to tighten  any screws, DO NOT OVERTIGHTEN. Overtighten i ng 
may cau se s tripping. 

DRAWOUT RELAYS, GENERAL 

The IFC relays may be tested without removing them from the panel by u sing either 
the 12XCA28Al or 12XCA11Al tes t  probe s. The test  probes  make  connection s  to both  the 
relay and the  externa l  c i rcuitry, which provide s maximum f l exibi l i ty, but requires 
reasonable care i n  use, since a CT shorting jumper is neces sary when tes ting. The test  
probes are differe n t  in  t he number of connections that can  be made. The 12XCA28Al has a 
ful l complemen t  of 28 con nection s, and the 12XCA1 1A has fou r. Refer to instruc tion 
book GEK-49803 for additional information. 

POWER REQUIREMENTS, GENERAL 

All a l ternating current operated  device s  are affected by frequency. Sin ce non­
sinu soidal waveforms can be analyzed as a fundamen tal frequency plu s harmonic s of the 
fundamen ta l  frequency, it follows that alternating c ur rent device s  (re l ays ) w i l l  be 
affected by the appl i ed waveform. 

Therefore, in order to properly test  alternating current  relays it is e s sential to 
use a sine wave current  an d/or voltage. The purity of the sine wave (i.e., its freedom 
from harmonics) cannot be expres sed as a finite number for any partic ular relay; 
however, any re l ay u sing saturating electromagnet s (su c h  as time overcurrent relays ) ,  
would be e s sentially affected by non - sin u soida l waveforms. 

TIME OVERCURRENT UNIT 

Rotate the time dia l s l owly. U s e  a lamp to c heck that the contact s  ju s t  close at 
the zero time dial setting. 

The point  at wh i c h  the contact s  ju s t  close can be adjus ted by running the 
stationary contact bru sh  in or ou t by way of its adju s ting screw. 

With the contacts just closing at the zero time dial setting, there shou l d  be a 
sufficient gap between the stationary contact bru sh and its metal bac king strip to 
in sure approximately l/32-inch  wipe. 

The minimum c urrent at which  the contacts will ju s t  c l ose  is determined by the tap 
setting in the tap b lock  at the top of the support struc ture. See CHARACTERISTICS 
section. 

The pick u p  of the time overcurrent  u nit for any current  tap set ting is adju sted by 
means of a spring adjusting ring (see Figure 1). The spring adju s ting ring either 
win d s  or unwinds the spiral control spring. If this adju s tmen t  has been distrubed, the 
operating current of the unit may be brought into agreemen t  with the tap setting by 
turning the ring. This adju s tmen t  a l so permits any desired setting between the 
various tap settings to be obtained. If this adju stme n t  is required, the 
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higher tap setting is recommended. It s hou l d  be noted that  t he re l ay w i l l  not neces­
s arily agree with the time current characteris tics of Figu re 6 and 7 if the re l ay h a s  
been adju sted to pick up at a v a l ue other t h a n  at the t ap value. This i s  bec ause the 
torque l evel of the rel ay h as been changed. 

Time Sett i ng 

The setting of the time dia l  determines the l ength of time the unit requires to 
close i t s  contacts when the c urrent reaches a predetermined v a l ue. The contacts  are 
ju s t  closed when the time dia l is set on  zero. When the time dial is set on ten, the 
d i sk must t ravel the maximum distance to close the contac t s ,  and therefore wil l give 
the maximum sett i ng time. 

The p r i mary adju stment for the time of operation of the u nit is made by means  of 
the t i me dia l .  However, further adjus tmen t c an be made by moving the permanen t magnet 
a l o ng its su pport i ng shelf. Moving the magnet toward the disk and shaft decreases the 
time of operation, whi le  mov i ng it away i ncreases it. 

P i ckup Tes t  

Set t h e  re l ay at  0. 5 t ime d i a l position and t h e  l owes t  tap . Us i ng the  tes t 
connec tio n s  of Figure 15, the ma i n  u nit should c l ose the contacts  with i n  plus o r  min u s  
three percent o f  tap value c urrent. 

T i me Tes t  

Set the re l ay at  No. 5 time d i al setting and  t h e  l owes t  t ap. U sing t h e  tes t 
connection s  of F igure 14, app ly  f i ve times tap c urrent to the rel ay. The relay 
oper ating times to c l o se its contacts  are l is ted in Tab l e  11. 

Table 11 

T i me ( seconds) 
Re l ay Her tz Min i mum Maximum 

IFC66 50 a n d  60 18. 0 19.2 

H I -SEISMIC INSTANTANEOUS UNIT 

Make sure th at the in stantaneou s  unit l ink is in the correct positio n  for the 
range in whic h  it is to operate. See i ntern al con nection s  diagram, Figure 4. Con nec t 
as indica ted in the test c i rc uit of Figure 16. Whenever pos s ib l e, use the h i gher 
range, since the higher range h a s  a h i gher continuous rat ing. 

Setting the Hi-Se i smic I n s tantaneous  Unit 

The instantaneous u nit h a s  an adju stab l e  c ore loc ated at the top of the u nit as 
shown i n  F i gure 1. To set the in stantaneous u nit to a desired p i ckup, l oosen the 
l ocknut  and adju st the core. Tur ning the core clockwise decreases the pickup; t u r ning 
it counterc l ockw i se increases the pickup. Bring up  the current s l ow ly  u ntil the u nit 
picks up.  It  may be necessary to repeat this operat i o n  unt i l  the desired p i ckup v a l ue 
i s  obtained. Once the des i red pickup v a l ue is reached, tighten the lockn ut. 
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CAUTION: REFER TO TABLE 5 FOR THE CONTINUOUS AND ONE SECOND RATINGS OF THE 
INSTANTANEOUS UNIT. DO NOT EXCEED THESE RATINGS WHEN APPLYING CURRENT TO THE 
INSTANTANEOUS UNIT. 

The r ange of the i n s tantaneo u s  u n i t  (see Table 5) mu s t  be obt a i ned be tween a core 
position of one-e i ghth  of a turn fully clockw i se, and 20  tur n s  c o u nterclockwi se from 
the  fu l ly clockw i s e  pos i t i on. Do not  le ave the  core i n  the ful l y  clockw i se pos i tion. 

HIGH DROPOUT INSTANTANEOUS UNIT 

Make sure  that  the mov able lea d  (see F i gure 2) i s  i n  the correct pos i t i on for the 
range in wh i ch i t  is to operate. Whenever pos s ible use the h igher range s i nc e  the 
h i gher r ange has h i gher cont i nu o u s  rat i ng. See the i nter n al connect i on s  diagram, 
F i gure 5, and connect as i nd i c ated i n  the test  c i rc u i t  of Figu re  16. 

Sett i ng the High Dropout  Instantaneous  Unit 

The h i gh dropou t  i n stantaneous  u n i t  has an adjustable core loc ated at the top of 
the u n i t  as shown i n  F igu re  2. To set  the  i ns t an t an eous u n i t  to  a des i red p i ckup , 
loosen the  locknu t  and adju s t  the  c ore . Turn i ng the  core clockw i se decreases the 
p i ckup, turn i ng it c ou nterclockwise  i ncreases  the  p i ckup. Br i ng up the c urrent  slowly 
u n t i l the u n i t  picks up . It may be necess ary t o  repeat t h i s operat i o n  u n t i l  the des i red 
p i ckup v alue i s  obt a i ned. Once the des i red p i ckup v alue i s  reached ,  t igh ten the  
locknut. W i th the  u nit p i cked up, s lowly reduce the current u n t i l  the un i t  drops out. 
Dropout c u rrent mu s t  be 80 percent  o r  greater than  the  pickup v alu e .  

CAUTION: REFER T O  TABLE 6 FOR THE CONTINUOUS AND ONE SECOND RATINGS OF THE 
INSTANTANEOUS UNIT. DO NOT EXCEED THESE RATINGS WHEN APPLYING CURRENT TO THE 
INSTANTANEOUS UNIT . 

The  range of the i ns tantaneous u n i t  ( see Table 6) must  be obta i n ed between a core 
pos i t i on of one-e igh t h  of a turn fully clockw i se, and  20 turns counterclockw i se from 
the  fully clockw i s e  pos i t i o n. 

HI-SEISMIC TARGET AND SEAL-IN UNIT 

Th e target and seal- i n  u nit h a s  an operat i ng co i l  t apped at 0.2 and  2.0 amperes. 
The relay is shipped from the factory with the tap screw in the higher ampere position. 
The t ap s crew i s  the screw hold i ng the r i ght-hand  stationary contac t. To ch ange the 
tap sett i ng ,  first  remove one screw from the left-hand stat i o n a ry contact and  place i t  
i n  the des i red t ap. Next remove the  screw from the u ndesired t ap and  place i t  on  the 
left -hand stat i onary cont act where the f i rst  was  removed (see F igure 1). Th i s  
procedure i s  neces sary to prevent t h e  r i ght-hand  stationary contact from gett i ng out  of 
adjus tme n t .  Sc rews should never be left i n  both t aps at the s ame t i me. 

P i ckup and Dropout Tes t  

1 .  Con nect relay s tu d s  1 a n d  2 (see test  c i rcu i t  o f  F i gure  18) to a D C  source , 
ammeter and load box, so that t h e  current can  be c ontrolled over a range of 
0. 1 t o  2.0 amperes. 

2 .  Turn  the  t i me d i al t o  the  zero t i me d i al pos i t i o n. Th i s  clo ses.the normally 
open i n duct i on u n i t  cont act . 
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3. Increase the  current slowly u nti l the sea l -in u nit picks u p. See Tab l e  1 2. 

4. Move the time dial away from the zero time d i al position. The  seal - i n  u nit 
s hou l d  remain in the picked up pos i tion. 

5.  Decrease the cu rrent slowl y unti l  the seal -in unit d rops out. See Tab l e  1 2. 

Tabl e 1 2  

P ICKUP DROPOUT 
TAP CURRENT CURRENT 

0.2 0.12 - 0.20 0.05 or more 

2.0 1.2 - 2.0 0.50 or more 

INST ALL ATION 

The rel ay shoul d be ins tal l ed in a cl ean, dry location, free from d u s t, and  wel l 
l ig hted  to facil itate inspec tion and testing. 

The re l ay shou l d  be mounted on a vertica l s u rface. The  out l ine  and panel d ril l in g  
dimension s  are s hown i n  Figure 20 and 21. Figu re 20 s hows semi-flush  mou nting, and  
Figure 21 s hows variou s  methods of su rface mou nting. 

The interna l connection s diag rams for the rel ays are shown in Fi gure 3, 4 and  5. 
Typical ext ernal connection s are s hown in Figure  8 and 1 0. 

INSTALLAT ION TESTS 

The  fo l l owing tests  are to be performed at the time of in s tal l ation: 

Time Overcurrent Unit 

Set the tap block to the desired tap setting and the  time dia l to the 0.5 position. 
Using the test circuit of Figure  15, gradual l y  apply c urrent u ntil the contac t s  jus t  
c l ose. This val ue of current is  defined as pickup, and s houl d be within three percent  
of tap val ue. 

Check the  operating time at some mu l tipl e of tap value and the desired time dia l 
setting. This mu l tipl e of tap va l ue may be f i ve times tap rating or the  maximum faul t 
c urren t for whic h the relay must  coordinate. The va l u e  u s e d  is  l eft  to the d i scre tion 
of the u ser. 

Hi-Seismic Target and Sea l -in Unit 

1. Make sure that the tap screw is  in the desired tap. 

2. Perform pickup and dropout tests  as described i n  the  ACCEPTANCE TESTS 
section. 
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Hi-Seismic Instantaneous U n i t  

1. Select the des i red range by s ett i n g  the l i nk i n  the proper p o s i tion ( see 
F i gure  1 and t h e  inter n al connect i ons d i agram ) . Always s elect the hi gher 
range whenever poss ible, s i nce  i t  has a higher cont i nuous  ratin g. 

2. Set the in stantaneous u n i t  t o  p i c k  up  at the des i red current level. See 
"Set t i ng the Instant aneo u s  Un i t" in the ACCEPTANCE TESTS sect i on. 

A 11 the test s  des c r i bed u nder INSTALLATION mu st be performed at the time of 
i nstallation. In ad d ition, i f  those test desc r i bed u nder the ACCEPTANCE TESTS sect i o n  
were not performed pr i or to i nstallat i on, it i s  recommen ded that they be performed at 
th i s  time. 

H igh Dropout Instantaneous  U nit 

1. Select the des i red ran ge by setting the movable lead i n  the  proper pos i tion 
( see Figure 2 and the internal connect i on s  diagram ) . Always select the 
higher range whenever pos sible, s i nce it  has a h i gher continuous  rat i ng. 

2. Set the h i gh dropout i nstantaneous u n i t  to pic k  up at the des i red c urrent 
level. See "Sett i ng the H i gh Dropout Instantaneous U n i t" i n  the ACCEPTANCE 
TESTS section. 

All the tests desc r i bed  u nder INSTALLATION must be performed at the t i me of 
i nstallat ion.  In add i t ion,  if  those test desc r i bed u nder the  ACCEPTANCE TESTS sect i o n  
were not performed pr i or t o  i n stallation,  i t  i s  recommended that they be performed at 
t h i s  t i me. 

PERIODIC CHE CKS AND ROUT INE MAINTENANCE 

In v i ew of the vi tal role of protect i ve relays i n  the operat i on of a power system, 
it is i mportant that a per i od i c  test program be followed. The i nterval between  
per i od i c  checks w i ll vary depending u pon e nv i ronment, type  of relay and  the user's 
exper i e nce with period i c  test i ng. Unt i l  the user  h as accumulated enough expe r i ence to 
select the test i nterval best suited to h i s  i n d iv i dual requ i rement s, it is suggeste d 
that the points listed under ACCEPTANCE TESTS be checked at an i nterval of from one to 
two years. 

These t ests are i ntended to i n sure that the relays have not deviated from the i r  
or i g i nal sett i ng s. If dev iat i ons are encou ntered, the relay must be retested and 
serv i ced as desc r ibed i n  th i s  manual. 

T IME OVERCURRENT UNIT 

1. Perform pic k u p  tests as descr i bed i n  the INSTALLATION section for the tap 
sett i n g i n  serv i ce. 

2. Perform the t i me tests a s  descr ibed i n  the INSTALLATION s ect i on. 
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H I -SEISMIC INSTANTANEOUS UNI T  

Check that the i n stantaneou s  u n i t  p i ck s  u p  a t  the des i red c urrent l evel,  as  
outli ned in  the  ACCEPTANCE TESTS sec t i on. 

HIGH DROPOUT INSTANTANEOUS UNIT 

Check that the h i gh dropout i nstantaneou s u n i t  p i cks  up and drops  out  at the 
des i red c u rrent levels, as  outli ned i n  the ACCEPTANCE TESTS sec t i on. 

H I-SEISMIC TARGET AND SEAL-IN UNIT 

1. Check th at the u n i t  p i c k s  u p  at the val ues shown i n  Table 1 1. 

2. Check that the u n i t  drops out at 25 percent or  more of tap v al ue. 

CONTACT CLEANING 

A flexible bur n i sh i ng tool should be u sed for clean i ng rel ay contacts. Th i s  i s  a 
flexi ble str i p  of met al w i t h  an  etched-roughened s urface, wh i c h  i n  effect resembles a 
su perf i ne f il e. The poli sh i ng act i on of th i s  f i le i s  so del i c ate that  no s c ratches are 
left on the cont ac t s, yet i t  cleans off any corro s i on t horoughly and rap i dly. The 
flex i b i l i ty of the tool i n sures the clean i ng of t he actu al p o i n t s  of cont act. Do not 
u se k n i ves, f i les, abras i ve p aper or cloth of any k i nd to clean rel ay contacts. 

COVER CLEANING 

The clear Lexa� cover should be cleaned w i t h  a soft cloth  and water only. No 
clean i ng solu t i on s  should be u sed. Use o f  clean i ng solu t i on s  may d amage the clear 
c over. 

SYSTEM TEST 

Although th i s  i n s truct ion book is i ntended p r imar i ly to check and set the IFC 
relay, overall func t ional test s  to c heck the system's operat i on are recommended a t  
i n terv als based on the customer's exper ience. 

S ERVICING 

T I ME OVERCURRENT UNI T  

If the t i me overcurrent u n i t  i s  found t o  be o u t  o f  l i m i t s  dur i ng i n stall a t i o n, o r  
per i od i c  tes t i ng, the u n i t  may be rec a l ibrated as  follows: 

P i ckup Tests  

Rotate t i me d i al to  the zero t i me dial set t i ng. Use a l amp to c heck that  the 
contacts  ju st  close. The po i nt at wh i ch the contacts  ju s t  close c an be adjus ted by 
runn i ng the stati onary contact brush i n  or  out by i t s  adju s t i ng sc rew. Th i s  screw 
should be held secu rely in i t s  support. 

� Regi s tered Trademark of  the General Elec tr i c  Comp any 
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With the contac t s  ju s t  closing at the zero time d ial setting, there s hou l d  be 
suffic i en t  gap between the  s tat i onary contact bru s h  and its metal backing str i p  to 
in sure approx i mately 1 /32 i nc h  wipe. 

The p i c k u p  of the t ime overcurren t  u n i t  for any curren t  tap setting i s  adju sted  by 
means of a spri ng adjusting ring. If t his adjus tment  has  been dis t urbed, the operating 
current of the u n i t  may be brough t into agreemen t  with  the  tap s et ting by turning the 
ring. This adjus tmen t  also perm i ts any des ired  setting between the  various tap 
settings to be obtained. If th i s  adjus tment  is required, the h i gh er tap sett i ng is 
recommended. It should be noted t hat the re l ay wil l not neces sar i l y  agree with the 
time current characteris tic s of F i gure 6 and 7 if the relay has been adju sted to p i c k up  
at a value other t han at the tap value. This is becau se  the torque level of the  relay 
has been c hanged. 

Connect the operating coi l  terminals to a source of the proper freque ncy and good 
wave form having a voltage of 1 1 0  volts or more, wit h  res i stanc e  load boxes for setting 
the curren t  (see the  test circ u i t  of F i gure 1 5) .  

W i th the tap bloc k set for the lowe st tap and the t i me dial set where the contac t s  
j u s t  open, adju s t  t h e  control s pring t o  ju s t  close t h e  contact s  within t h e  l i mits given 
be low i n  Table 1 3, wh i ch are plus and m i nu s  one percent  of the  tap ampere s. 

Table 1 3  

Tap Ranqe Tap M i nimum Amps Maximum Amp s 

0.5 - 4 0.5 0.495  0.505 

1.0 - 1 2.0 1.0 0.99 1.01 

It should never be neces sary to wind up the control s pri ng adjuster more than 3 0  
degrees (one notch) , or u nwi nd  i t  more t han 120  degrees (three notches ) from the 
factory setting to obtai n the above pick up setting. 

T i me Tests  

With the tap block set  for the l owest tap and the  time dia l at the No. 5 setting, 
apply five times tap c urrent to the relay. 

Adju s t  the pos i tion of the  drag magne t  assembly to obtain an operating time as 
l i sted in Table 14. 

Table 14 

Time (Second s )  
Relay Minimum Maximum 

I FC66 18.2 1 9.0 
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The operat i ng t ime should be adjusted as nearly as poss ible to 18.6 seconds. The 
d r ag magnet assemb l y  shoul d be approx i mately i n  the m i dd l e  of i ts travel and  may be 
adjusted by loose n i ng the two screws secu r i ng i t  to the support structure ( see 
F i gure 1 ) .  Mov i ng the drag  magnet towards the d i sk and shaft decreases the operat i ng 
t i me. Mov i ng the drag magnet away from the d i sk and sh aft i ncre ases the operat i ng 
t ime. The screws securin g  the drag magnet assembly to the support structure must be 
t i ghtened before proceed i ng w i th other t i me checks. 

Mechan i c a l  Adjustment 

The d i sk does not have to be in  the exact center of either a i r  gap  for the re l ay to 
perform correctly. Should the d isk not clear all gaps, the  follow i ng adjustmen t  c a n  be 
made: 

1. Determ i ne the d i rect ion  that  the d i sk must be moved i n  order to clea r  all gap 
su rfaces by 0.010 i nch. 

2 .  R emove the drag magnet assembly by loose n i n g  t h e  two screws sec u r i n g  i t  to 
the support structure. The screws need not be removed. 

3. Usi ng a 1/16 i nch hex wrench, loosen the u pper p i vot bea r i n g  set sc rew so 
that the u pper p i vot c an move freely. Do not remove the set screw from the 
sup port structure. 

4. Us i ng a 1/16 i nch hex wrench, loosen the jewel bear i n g  set screw. 

5. Apply a s l i ght  downward f i n ger pressure on the u pper p i vot and tu rn the jewe l 
bear i ng screw from the u nders i de of the su pport structure to repos i tion the 
d i sk. 

6. Turn the jewel bear i n g  sc rew one- e i ghth of a turn  clock w i se and t i g hten  the 
uppor-p i vot set screw to 2.5 to 3. 5 i nch-pounds of torque. 

9.  Rotate the d i sk through the electromagnet gap. The d i sk should clea r  the gap 
surfaces by 0.010 i nch and be with i n  0.005 i nc h  flatness. If the disk i s  not 
wit h i n  0.005 i nc h  flat ness, the d i sk should be replaced. 

10. R e i nstall the drag magnet assembly and check that  the d i sk h as at l e ast 0.010 
i nc h  clearance from the drag  magnet assembly surfaces. 

11. After sec u rely seat i n g the  assembly a nd pos i t ion i n g  i t  accord i n g  to "T i me 
Tests" above, t i ghten the drag magnet assemb l y  mount i ng screws w i th seven to 
t en i nch-pounds of torque. 

H I-S E ISMIC INSTANTANEOUS UNIT AND H IGH DROPOUT INSTANTANEOUS UNIT 

1 .  Both contacts should close at t h e  same time. 

2. The back i ng str i p  shou l d  be so formed that  the forked end  ( fron t )  bea rs 
aga i nst the mo l ded str i p  u nder the armature. 
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3. With the armature against the pole piece, the cross member of the 11T" 
spring should be in a horizontal plane and there should be at least l/64-
inch wipe on the contacts. Check this by inserting a 0.010 inch feeler 
gage between the front half of the shaded pole with the armature held 
closed. Contacts should close with the feeler gage in place. 

4. Since mechanical adjustments may affect the seismic fragility level, no 
mechanical adjustments are advised if seismic capability is of concern. 

HI-SEISMIC TARGET AND SEAL-IN UNIT 

1. The left contact must make before the right contact. 

2. To check the wipe of the seal-in unit, insert a feeler gage between the 
residual button of the armature and the front end of the pole piece. The 
left contact should close with a 0.015 inch, plus or minus 0.002 inch, 
feeler gage; the right contact with a 0.010 inch, plus or minus 0.002 
inch, feeler gage. 

3. Since mechanical adjustments may affect the seismic fragility level, no 
mechanical adjustments are advised if seismic capability is of concern. 

RENEWAL PARTS 

Sufficient quantities of renewal parts should be kept in stock for 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 the name of the part wanted, quantity required, and 
complete nameplate data, including the serial number, of the relay. 

Since the last edition, changes have been made in Figures 7, 20, and 21.  
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Figure 1 {8043007) Type IFC66KD Relay Removed from Case, Front View 
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F igu re 2 (804301 1 )  Type IFC66KD Relay Remov ed from Case, Rear View 
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2 6 12 

l l 

F i gure 3 (0208A8514-l )  I n terna l  Connect i o n s  for Type IFC66AD Relay - Front V i ew 
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Figu re 4 (0208A851 5-1 ) I n ternal Connect i o n s  for Type IFC66BD Relay - Front  V iew 
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F i gure 5 (0275A3237 [ 1 ] )  Internal Connecti ons for Type IFC66KD Rel ay - Front V iew 
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Figure 8 (0275A38 34-0 ) Typ i cal  External Connec t i on s  
for Types IFC66AD and IFC66BD Re l ays 
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F i gure 9 ( 0269A3055-0 ) Motor Protec t i o n  Character i stic Curve 
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F i g u re 1 0  ( 0275A3835-0 )  Typ i c a l  Extern a l  Connec t i o n s  for Type IFC66KD Re l ay 
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of the H i -Se i sm i c  I n s t antaneous Un i t  
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F i gure 1 3  ( 0208A8695-1 ) T i me Current  Ch aracter i s t i c s  
t h e  H i -Se i sm i c  I n s tantaneous  Un i t  
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F i gure 14 ( 0269Al 787-l ) Test Connec t i on s  for Te s t i ng 
CT Secondary Used w i t h  the IFC Re l ay 
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F i gure 15 ( 0269Al 789-0 ) Te s t  Connect i o n s  for Te st i ng P i c k u p  and Operat i ng 
T imes of the I F C  Re l ay T i me Overcurrent  Un i t  
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F igure 16 ( 0269Al 788-l )  Test Connect i ons  for Testing Pic k u p  and Operating 
T i me s  of the IFC Relay Hi -Se i sm i c  In stantaneou s U n i t  
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F i gu re 1 7  ( 0269Al865 -0 ) Test  Connect i on s ,  P i ck u p  and Dropout 
of the H i gh Dropout I n stantaneo u s  Un i t  
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F i gure 1 8  ( 0269Al 790-0 ) Test Connec t i on s  for Test i ng the H i -Se i sm i c  Target 
and  Sea l - i n  Un i t  Used w i th the IFC Re l ay 
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F i gure 19 ( 80427 15 ) Cross Sect i o n  of I F C  Orawout Case Showing S hort i ng B ar 
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Fi gure 20 (0257A8452 , Sh . 1 [ 5 ] )  Outl i ne and Panel Dri l l i ng for Type I FC66 Rel ay 
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Fi gure 21 (0257AB452 , Sh . 2 [ 5 ] )  Outl i ne and Panel Dri l l i ng for Type I FC66 Rel ay 
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