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TIME OVERCURRE NT RE LAYS 

IAC60T, IAC80T, IAC90T 

DES CRIPTION 

The IAC60T, IAC80 T  an d IAC90T relays cons i st of two i nduct i on d i s k  t i mer 
overcurrent un i ts wi th  wound  s had i ng c o i l s  for torque contro l , two plunger-type 
i nstantaneous overc urrent  un i ts and one de aux i l i ary u n i t ,  al l mounted i n  t h e  L2 s i z e 
drawout cas e. The three mode l s  di ffer on l y  i n  the  characteri st i c  of the t i me 
overcurrent u n i t ,  wh i ch i s  i n verse i n  t h e  IAC60T, very i nverse i n  the  IAC80 T  an d 
extreme l y  i nverse i n  the IAC90T. The re l ays do not i nc l ude a taroet seal - i n  un i t  s i nce 
t h i s  feature is prov i ded by the as soc i ated d i stance  rel ays. 

-

The t i me overcurrent un i ts are adjustabl e over a range of 8 to  1; the 
instantaneous un i ts  have an adjus tment range of 25 to 1. The avai l abl e ran ges i n  
amperes of both the t i me an d i nstantaneous un i ts ,  as well as i nf ormat i on on the i r  
conti nuous and s hort t i me rat i n g s ,  are prov i ded  i n  the sect i on o n  RATINGS. 

The out l i ne and moun t i ng d i mens i ons of the l2 s i ze drawout case  are s hown i n  
F ig. 1 5 .  

APPLICATION 

The IAC60 T, IAC80T an d IAC90T re l ays are s pec i f i c al l y  des i gned for use i n  
conjunct i on wi th  two zones of step-d i s tan ce re l ays. I n  t h i s app l i cat i on the  contacts  
of the  i nstantaneous overcurrent u n i t s  are connected to  s uperv i se the  f i rst  zone 
d i stance rel ay tri p c i rcu i t t o  prevent i ncorrect tr i pp i ng on l os s  of  the ac potent i al 
supp ly. The t i me overc urrent u n i ts are t orque control led by means of wound s had i n g  
c o i l s  and contacts of the de aux i l i ary un i t .  The second zone d i stance  re l ays operate  
the  aux i l i ary un i t ,  wh i c h  i n  turn  comp l et es t h e  wound shadi n g  c o i l c i rc u i t .  Subsequent 
operat i on of the t i me overcurrent u n i ts provi des the second z one t i me- de l ay tr i pp i ng.  
Th i s  arrangement prov i des the means for o bt ai n i ng c l ose coor d i nat i on between  second 
zone tri ppi ng and overcurrent rel ays or f uses  i nstal l ed at tapped l oads on the  l i ne.  
At  the same time the scheme provides a def i n i te second zone reac h  for the  overal l l i ne 
protect i on and backup.  

The e l ementary d i agram in  F i g. 10 i l lus trates how  any one  of  the three IAC  re l ays 
covered by t h i s  i n struct i on book may be used  i n  conju n ct i on wi th the  CEY51A and CEY52A 
mho-type d i stance  rel ays t o  prov i de two-zone protect i on agai nst mu lt i - ph as e  faults .  
The CEY51A i s  a f i rst- zone di rect i onal mho r e l ay that tri ps w i thout t i me de l ay through 
contacts of the i nstantaneous un i ts of the lAC rel ay. The C EY52A i s  the second zone 
di recti onal mho rel ay that operates  the de aux i l i ary un i t i n  the  IAC relay to torqu e  
control the t i me overcurrent un i t. The t i me overcurrent un i t trips  t he breaker v i a  the 
CEY52A cont acts.  

These instructions do not purport to cover all details or varia tions in equipment nor to provide for 
eve ry possible contingency to be met in connection with installation, operation or maintenance. Should 
further information be desired or should particular problems arise which are not covered sufficiently for 
the purchaser's purposes, the matter should be referred to the General Electric Company� 

To the Axtent required the products described herein meet applicable ANSI, IEEE and NE� standards; 
but no such assurunce is given with respect to local codes and ordina nces because t hey vary greatly. 
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GEK-65573 

It is import ant to note that the  instantaneo us overc urrent un i t s  in the  IAC relays 
are not designed for continuous operation i n  the picked- up position.  F or this reason 
th ese units  must be set above the maximum expected full load c urrent .  However, if the  
contacts of  these units are to be con nected to supervise the f i rst zone  C EY51 A  
contacts, it is obvious that they must operate reli ably o n  t h e  minimum int ern al line 
f au lt current.  

The ran ge and characteri stics of  the time overcurrent units  must be select ed to  
accomodat e  the desired pickup set ting and at the  same time permit time coordin ation 
with fuses and relays at ot her points on the syst em. 

The sc h eme shown in Fig. 10  provides protection against mult i- ph ase f aults. 
Separat e ground relays must be used f or protection against single- ph ase-to- ground 
f aults. 

CONSTRUCTION 

The in verse and very inverse t ime overc urrent units consist of a tapped c urrent 
operat ing coi l wound  on aU-magn et iron struct ure. The several taps on t he operating 
coil are connected to tap points on a t ap block to  pro v i de a ready means of select in g  
t he pi c kup point . The U-magnet i nc ludes woun d shad i n g  coils which are connected t o  a 
contact of the auxi liary unit "A . "  

T h e  extremely inverse t ime overcurrent unit i s  t h e  watt-metric type. T h e  upper 
portion of the iron struct ure h as two concentric win din gs on the middle leg of t h e  
m agnetic c i rcuit . O n e  of th ese is a t apped operat i ng c urrent wi nding connected to  tap 
points on a tap block. The other is a floating windin g  whic h  is connected in series 
with a resistor ( and capacitor on the extremely i nverse units) and the two coils on the 
lower legs of  the magnetic circ uit . T his f loating c irc uit is connected to  a contac t  of 
t he auxiliary unit "A . "  

In bot h  types of time overcurren t un i ts the disk and shaft assembly c arry the 
mov i ng contact which completes the tri p c ircuit when it touc hes the st at ionary contact . 
The shaft is restrained by a spiral spring t o  give the proper contact  closing current 
depen din g on tap setting, and its motion is retarded by an Alnico  drag ma9net, whic h  
act s o n  t he di sk to  produce the desired time c haract eristic. The lower bearing f or the 
shaft assembly consists of a polished pin driven into  t he shaft  and ri din g  on a 
sapphire jewel, spring mounted i n  a screw- type assembly. The upper bearing consist s of 
an adjustable pi vot assembly mounted on t he frame and havin g a polished pin whic h  
projects  into a bronze gui de ri ng located at t h e  t o p  of the shaf t .  

The variable retardin g forc e  resulting from t he gradient of t he spiral sprin g is 
compensat ed by the spiral shape of the induction disk. This result s in an increased 
driving force as t he spri n g  wi nds up. A c ali brated time dial determ i n es the distance  
of  travel of  the moving contact,  t hus controlling t he pickup time. 

Each of the instant aneous overcurrent units i s  of the  plunger- type constru ction .  
The adjustable armat ure i s  mounted on the threaded portion of  a plunger rod which  
carri es the mov i ng contacts u pward as the armature is operated. The armat ure is drawn 
u pward i nto the coi 1 by the flux created in the rect angular magnet f rame an d a 
cylindri c al pole piece in side the coi l. Guides for the  plunger rod are provided at t he 
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top by a hol e i n  the pole pi ece, and at t h e  bottom by the fi t of th e m olded contact 
carrier ins ide the cali bration tube. Openi ngs i n  the  s i des of the calibration tube 
allow acces s to the armat ure to adjus t pi ckup. 

The auxil i ary unit "A " i s  a telephone- type relay. The cons truct i on of a typi cal 
tel ephone-type r elay i s  s hown in Fi g. 11. 

The components of e.ach rel ay are mounted on a cradle as s embl y wh i ch can be eas ily 
removed fr om the re 1 ay cas e. The cradle i s  1 ocked i n  the cas e by means of 1 atch es at the 
top and bottom . The electr i cal connecti ons between the cas e bl ocks and crad l e blocks 
are compl eted thr ough r emovable connect i on plugs . Separate tes t i ng plugs can be 
ins erted in place of the connecti on pl ugs to perm i t  tes ti ng the relay i n  i ts cas e. The 
cover i s  attach ed to the cas e fr om th e front and i ncludes an i nt erlock arm which 
pr events the cover from being replaced unti l the connecti on plug has been i ns er ted . 

RATINGS 

TIME OVERCURRENT UNIT 

R ati ngs of the ti me  overcurrent uni t are gi ven i n  Table I. 

TABLE I 

P ICKUP RANGE A MPERES 
I FREQUENCY 

2 

I 
MAIN (T IME) INSTANTANEOUS i 

RELAY CYC L ES UNIT UNIT I 
I 

I 0 . 5  - 4 . 0  IAC60 T 60  
I 

I 2.0 - 16 . 0  I 
2 - 50 

IACSOT 
60 

0 . 5  - 4 . 0  
IAC90T 1.5 - 12 . 0  

Avai lable taps for ti me overcurrent uni ts are shown on Table II 

TA BLE  II 

RANGE 
AMPERES TAP S  AVA ILABLE (AMP ERES) 

i 0.5 - 4 . 0 0 . 5 ,  
! 

0 . 6 ,  0 . 7 , 0 . 8 ,  1. 0 ,  1. 2 '  1 .  5 '  2 . 0 , 2 . 5 ,  3 .0 ,  4 .0 

l ! 1. 5 - 12 1. 5 .  2 . 0, 2 . 5 ,  3 . 0, 4 . 0 , 5. 0 ,  6 . 0 ,  7 . 0 , 8 . 0 ,  10. 0, 12 . 0 I 
i 
! ! 2 . 0  - 16 2 .0 ,  2 . 5 , 3 . 0, 4 . 0, 5 . 0, 6 . 0, 7. 0 ,  8 . 0, 1 0 .0, 12 . 0 ,  16 . 0  
I 
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The one-second thermal ratings are listed in Table III 

TABLE III· 

RELAY KANf.:it ONE-SECOND 
MODEL (AMPS) RATING lAMPS} 

IAC60T 0.5 - 4 70 
I 2 - 16 260 

IACBOT 0. 5 - 4 140 
1.5 - 12 260 

IAC90T 0.5 - 4 125 
1. 5 - 12 260 

F or ratings of less than one �cond, the rating may be calculated 
according to the formula I =\(f, where T is the time in seconds 
that the current flows. T 

The continuous ratings for the various taps of each model and current range are 
given in Tables IV, V and VI. 

TABLE IV 

CONTINUOUS RATING OF 0.5 - 4.0 AMP TOC UNITS 

0.5 - 4. 0 AMP RANGE I 
MODEL TAP 0.5 0.6 0.7 0.8 1.0 1.2 1. 5 2. 0 2.5 3. 0 4. 0 

I 2.1 
! I 

IAC60T 1.6 1 . 8 2. 0 2.3 2.7 3.0 3.5 4. 0 4.5 5. 0 
i 

IAC80T RATING 4.0 4.5 5.5 5.5 6.0 7.0 7. 5 9. 0 10.0 11.0 13. 0 
(AMPS) 

IAC90T 3. 5 3.7 4.0 4.5 5.0 5.5 6.0 7.0 8. 0 9.0 10. 0 
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TABLE V 

CONTINUOUS RATING OF 1. 5 - 12 .0 AMP TOC UN I TS 

1.5 - 12.0 AMP R ANGE I 
MODEL TAP 1. 5. 2 .0 2 .5 3 .0 4 .0 5 .0 6 .0 7.0 fLO 10. 0  12 . 0  

IAC80 T R ATING 
10.0 1 1 .5 1 3 .0 1 4 .5 1 7 .0 19 . 0  2 1 . 0  2 3 .0 23 . 5  27.5 30.5 

( AMP S) 

IAC90T 9 .5 10.5 1 1.5 1 2 .5 14.0 1 5 .5 17.0 18 .0 19 .0 20.0 20.0 

TABLE VI 

CONTINUOUS R AT ING OF 2 - 16 .0 AMP TOC UNI TS 

2 - 1 6 .0 AMP RANGE 1 
MODEL TAP 2 . 0  2.5 3 .0 4 .0 5 . 0  6 .0 7 .0 8 . 0  10. 0  12 .0 1 6.0 

I AC60T RATING 8 .0 9 .0 10.0 12 . 0  14.0 15 . 0  16.0 17.5 20.0 20.0 20.0 ( AMP S) 

I NSTANTANEOUS OVERCURRENT UNIT 

These  coils are s uitable for de and f requenci es  from 25 to 60  hertz. The coils are 
rated for f ive amperes conti nuous  a nd have a one- s eco nd rati ng of 260 amperes.  The 
ins tantaneous unit has a ran ge of 2 to 50 ampere s .  Tap s ett i ngs are made per Tabl e VI I 

TABLE VI I 

To�of R el ai' 

� 0 � � 0 � liNK POSITIONS 

� � 0 0 0 0 

2 5 12.5 

2 5 12 .5 

P ic kup 3.2 8 20  
Amperes 5 12 .5 3 1.3 
(C al ibration 8 20 50 

Marks ) 
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AUXILIAR Y UN I T  

The auxiliary unit "A" has a dual de vo l tage rating of 48 /125 v o l ts .  

CONTACTS 

The contacts of both the time overcurrent and ins tantaneous u n i ts wi ll c lose  an d 
c arry 30 amper es d e  momentarily for tripping duty at control vol tag es of 250 V de or 
l es s .  The breaker tr i p  coi l  circuit s hould, however, a l ways be open ed by a c i rcu i t 
breaker au xil i ary s wi tc h  or other s uitable means.  I f  the tripping c urrent exceeds 30 
amper es , an auxili ary tr i ppi ng  r elay s hould be u s ed. 

BURDENS 
T I ME OVERCURRENT UNIT  

t 
I 
i 

Burdens  for the inverse  ti me overcurren t  un i t  ( IAC60T) are given i n  Tabl e VI I I. 

' 

I MI N. 
RANGE HZ TAP 

0. 5 - 4.0 60 0.5 

2 . 0-16.0 60 2.0 

TAB LE VI I I  

BUR DENS AT MIN. 
P I CKUP MIN. TAP 

I 

R Jx z 

5.60 21.0 22.0 

0.37 1.44 1.45 

I 
l 

BURDENS IN 

3 
TI MES 
P ICKUP 

10.80 

0.65 

OHMS (Z) 
10 l 20 

TIMES TI MES 
p ICKUP I pICKUP 

5 .00 3.66 

0.32 0.2 4  

VA A T  5 A MPS 
CALCULATED FROM 

I MP EDANCE AT 
MINI MUM P I CKUP 

( I2z) 

550.0 

36.3 

NOTE: The impedance values gi ven are tho s e  for the mi n i mum tap of each  r elay. The 
impedance  for other taps at pickup c urrent ( tap rating ) var i es i nver s ely 
(approximately) as the square of the tap ratin g. For example, for a rel ay 
wi th 0.5 - 4.0 amp range, the i mpedance of the 0.5 o hm tap i s  g i ven as 22.0 
ohms. The impedance of  the 2. 0 amp tap at 2.0 amp eres is ( 0.5/2 ) 2 x 22 = 

1. 37 o hms . 

Burden s  for the very  i nver s e  ti me overcurrent unit ( IACBO T) are g i ven i n  Tabl e IX. 

TAB LE I X 

BURDENS AT MIN. BUR DENS IN VA AT 5 AMP S  
P I CKUP MIN. TAP OHMS {Zj_ CALCULATED FROM 

3 10 20 I MPEDANCE AT 
MIN. TI MES TI MES TI MES MINIMUM P ICKUP 

RANGE HZ TAP R Jx z P ICKUP P ICKUP PICKUP ( r2z ) 

0.5 - 4.0 60 0.5 1.40 3.90 4.15 4.20 2.90 2.20 104.0 

1.5 -12.0 60 1.5 0.23 0.53  0.58  0.58 0.36 0.28 14.5 
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GEK-65573 

NOTE: The impedance va l ues given are tho s e  for the min i mum tap of each r e l ay. The 
impedance for other taps at pic kup c urrent (tap rati ng )  varies  i n verse l y 
(approximately) as the square of the tap ratin g .  For example, for a re l ay 
with 0. 5 -4 . 0  amp range ,  the impedance of the 0. 5 o hm tap i s  g i ven  as 4 . 15 
ohm s .  The impedance of the 2 . 0 amp t ap at 2. 0 amperes i s  ( 0. 5/2 ) 2 x 4 . 15 = 

0. 26 ohm. 

Burdens  for the extremely inverse  time overcurrent unit ( IAC90T) are g i ven in 
Table X. 

: 

TAB LE X 

B UR DENS AT MI N. BUR DENS IN VA AT  5 AMPS 
PICKUP MIN. TAP OHMS (Z) CALCULATED FROM  

3 10 20 IMPEDANCE AT 
, �1I N. TIMES TI MES TI MES MINI MUM PI CKUP 

RANGE HZ TAP R Jx z PICKUP PICKUP PI CKUP (12z) 

0 . 5- 4 . 0  60 0. 5 0 . 80 1. 38 1.60 1. 60 1. 60 1.60 
I 

40 ! 
1. 5-12 . 0  60 1. 5 0 . 085 0 . 147 0.17 0. 17 0 . 17 0 .17 4. 25 

NOTE: The impedance va l ues g i ven are those  for the m i n imum tap of each re l ay. The 
impedance  for other t a ps at p i c kup c urrent (tap rati ng)  v a ri es  i nvers e  1 y 
(approximately) as  the square of the tap rati ng.  For example, for a re l ay 
wi t h  0. 5-4 . 0 amp range, the i mpedance of the 0. 5 o hm t a p  i s  g i ven as 1. 60  
ohm s .  The impedance of the 2 . 0 amp t ap at 2 . 0 amperes is  (0. 5/2 ) 2 x 1. 60 = 

0. 10 o hm. 

I NSTANTANEOUS OVERCURRENT UNIT 

Burdens for the i ns tantaneous overcurrent un i t  are  g i ven  i n  Tabl e IX. 

TABLE XI 

VA AT  5 AMPS W AT 5 AMPS W AT  5 A MPS 
RANGE 60 HERTZ 60 HERTZ DC 

2 -50 9 . 6  5. 3 1. 9 8  

AUXILIARY UNIT  

The auxil iary  un i t co i l  has a resist ance of 2500 o hms  and  a battery dra i n of 1. 92 
m i ll iamperes at 48 VDC . A 1000 o hm seri es  resis tor is added for 12 5 VDC operat i on w i t h  
a batter y drain of 35. 7 milliamperes . 
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CH ARAC TERISTICS 

TI ME OVERCUR RENT UNIT 

P i ckup  of the t i me ove rcurrent un i t  i s  def i ned  as the current requ i red  to c l ose  
the  contacts  from the 0. 5 t ime- d i al pos i t i on .  The p i c kup value i s  wi t h i n  thre e  percent 
of tap va l ue.  

The s et t i ng  of the t ime d i al determ ines the len gt h  of t i me the un i t  requ i res  to 
c lose i ts contacts when the  current reaches the predeterm i ned value. The cont acts  are 
just  c l osed when the d i a l  is set at zero. When  the  d i al i s  set at 1 0 ,  t he d i sk must  
travel the  maxi mum d i stance  to c lose  the contact s ;  t h i s g i ves t h e  maxi mum t i me set t i ng.  

The percentage of  the  m i n i mum clos i ng va l ue of current that  the un i t  wi ll res et i s : 

IAC60T - 90 percent  
IAC80T - 80 percent 
IAC90T - 85 percent 

T he time to res et to the Number 1 0  t ime-di a l  pos i t i on ,  when t he c urrent  i s  reduced 
to  zero, i s  approximately: 

IAC60T - 7 seconds  
IAC80T - 60  seconds 
IAC90T - 5 7  secon ds 

The t i me- current characteri s t i c s  are s hown i n  Fi g. 6, 7 and 8 for th e IAC60 T, 
IAC80T and IAC90T, respect i ve ly. 

I NSTANTANEOUS OVERCURR ENT UNIT 

The i ns t ant aneous overcurrent un i t  i s  cont i nuous ly adju s table ove r  a 25 :1 range. 
P i c ku p  is set by adjus t i ng the  vert i c al pos i t i on of the  armature relative to the 
markings on the calibration tube . The i nst antaneous un i t  wi ll res et to the de­
energized pos i tion bet ween 8 5  and 9 5  percent of i t s p i c ku p  s et t i ng.  

RECEIVING,. HANOL ING AND STORAGE 

Th ese relays , when not i nc luded as part of a control panel wi ll be s h i p ped i n  
c a rtons des i gned  to  protect them agai nst  damage. Immed i ately upon rece i pt of a relay, 
exam i ne i t  for any d amage s usta i ned i n  t ran s i t .  I f  injury or damage res ult i n g  from 
rough han dli ng  i s  evi dent ,  fi le a damage c laim at once wi th the transportat i on company 
and promptly notify the nearest General Electri c Apparatus  Sales Offi ce.  

Reason able care s hould be exerc i sed i n  unpacki ng  the relay i n  order that none  of 
t he parts are i njured or t he adjustments  d i sturbed. 

If the relays are not to be i nst all ed immediat ely, they s hould be stored i n  their 
ori g i n a l  c artons in a p l ace that  is free from moi sture, dust and met all i c  c h i ps . 
Foreign matter coll ected on the out s ide of the case  may find i ts way i ns i de when t he 
cover i s  removed, and cause  trou ble i n  the operat i on of the relay. 
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AC CEPTANC E TESTS 

Immediate l y  u pon recei pt of the r e l ay an INSPECT ION A ND ACCEPTANCE TEST shou l d  be 
made to ensure th at no damage has been s us t ai ned i n  s h i pment an d that the re l ay 
calibrat i ons have not been di st urbed. If t he ex am i n ation or test i nd i c ates  that 
readjustment i s  necess ary, refer to the sect i on on SERVICING. 

These tests  may be pe rformed as part  of the  i ns t a l l at ion or acceptance tests at 
the discretion of the user . 

S i nee most operat i ng companies  use  d i fferent procedures for accept ance and 
i nsta l l at i on test s ,  the  fol l owing section i nc l udes a l l appl i cabl e tests that may be 
performed on t hese  relays . 

VISUAL INSP ECT ION 

Check the  namepl ate s t amping to en s ure  that the model number and rat i ng of the 
rel ay agree wi th  the requis i t i on .  

R emove the re l ay from its ca se  and  check  that there are  no broken  or cr acked  
mol ded parts or other s i gns  of phys i c al damage. and that a l l the screws are  t i ght.  

MECHA NICAL INSPECT ION 

Time Overcurrent Unit 

There s houl d be no noticeabl e fr i ct i on when the d i s k  is rotated s l ow ly  c l ockw i se. 
The d i sk  shou l d  return by i ts e l f  to  its rest  pos i tion.  

Make sure the control spr ing i s  not deformed nor its convo l ut i ons  tangled or 
touc h i ng. 

Ins t antaneous Overcurrent U n i t 

The pl unger assembl y shou l d exh i bi t  no tendency to  bind when operated by hand and 
the movabl e cont act arms must  be secure l y  fas tened to the  mo l ded contact support . 

CAUTION: 

EVERY C IRCUIT IN THE DRAWOUT CASE HAS A N  AUXIL IAR Y  BR USH. IT I S  ESP EC I A L L Y  
IMP ORTANT ON C UR R ENT C IRC UITS AND OTHER C IR C U IT S  WITH SHORT ING BARS THAT THE AUXIL IARY 
BRUSH BE BENT HIGH ENOUGH TO ENGA GE THE C ONNECTING P L UG OR TEST PL UG BEF ORE THE MAIN 
BR USHES D O. THIS WILL P R EVENT THE CT SECONDARY  C IRCUITS  FROM B EI NG OPENED. 

DRAWOUT RELAY TEST I NG 

Since all drawout re l ays i n  service operate i n  t he i r cases , i t  i s  recommended t hat 
they be test ed in the i r cas es or an equiv a l ent  stee l  c ase.  In t h is way ,  any magnet i c  
effects of the enc l osure wi l l  be accurate l y  dupl icated dur i ng tes t i n g .  A re l ay may be 
tested wit hout remov i ng i t  from the pane l  by us i ng a 12XLA13A test  pl ug. Th i s  pl ug 
makes connect ions o n l y  with  the re l ay and does not disturb any s hort i ng bars i n  the 
cas e .  The 1 2XLA12A test plug may a l so be used.  A l though t h i s  test  pl ug a l l ows greater 
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GEk-65573 

tes ti ng  fl ex i bi l i ty, it requ i res CT s horting jumpers and the exercise of gre ater care, 
s i nce connecti ons are made to both the rel ay and the externa l  ci rcuitry . 

POWER REQU IREMENTS GENERAL 

A l l a l tern ating  current operated  de v i ces are affected by frequency. S i nce non­
s inuso i d a l  waveforms can be an a lyzed as a fundamenta l  frequency p l us harmon i cs of the 
fundamenta l  frequency, i t  fo l lows that a l ternati ng current dev i ces (re lays ) wi l l  be 
affec ted by the app l ied waveform. 

Therefore, in order to prope r l y  tes t  a l tern ati ng current re l ays , it is es s en tial 
to use a s i ne wave of current  and/or vo l tage. The pur i ty of the s ine  wave (i . e. ,  i ts 
freedom from harmon ics ) cannot be expres sed as a fi n i te number for any parti cul ar 
re l ay; however, any re l ay u s i ng tuned ci r cu i ts, R -L or RC networks , or s aturati n g  
e l ectrom agnets (such  as time overcurrent relays ) wou l d  be e s s enti a l l y  affected  by non­
sinus oid a l  waveforms .  

TIME OVERCURRENT UNIT 

Rotate the time d i a l  s l ow ly  and chec k  by means of a l amp  that the contacts jus t 
close at the zero ti me di a l  s etti n g .  

Where the contacts jus t  cl ose  can be adjusted by run n i ng the s tati onary contact 
brush  i n  or out  by means of its adjusti n g  s crew. Thi s s crew s hou l d  be he l d  secure ly  in 
its suppor t. 

Wi th the contacts jus t  cl o s i ng  at  No . 0 ti me setti ng, there s hou l d  be s ufficien t  
gap between the s tati onary con tact brush and its metal backi n g  s tr i p  to ensure 
approx i m ate l y  1/32 i nch wipe . 

The m i n imum current at whi ch  the contacts w i l l  ju s t  c l ose  i s  determ i ned by the 
pos ition of the tap screw in the tap bl ock at the top of the re l ay .  

When c hanging the current setti n g  of  the re 1 ay whi 1 e in the case, remove the 
connecti on p l ug to s hort the c urrent transformer s econdary c i rc u i t. Next, screw the 
tap s crews in to the tap m arked for the des i red current and then rep l ace the connecti on 
pl ug . 

The p i ckup of the un i t  for any current tap i s  adjus ted  by means of a spr i ng­
a djus ting r in g .  See Fi g .  2. The r in g  may be turned by i nserti ng a screwdri ver in the 
notches around the edge. By turn i ng  the ring, the operati ng  current of the un i t  may be 
brought i n to agreemen t with the tap setti ng emp l oyed, i f  for s ome reason,  thi s 
adju s tment has been d i s turbed.  Thi s adju s tment a l so  perm its any des i red setti ng 
i ntermediate between the vari ous  tap setti n gs to be obtained.  The un it is a djus ted at 
the factory to cl ose i ts contacts from any time-di a l  pos iti on at a m i n imum current 
within fi ve percent of the tap- plug setti ng .  The unit resets at 90 percent  of the 
m i n i mum c l os i ng va l ue . 

Time Setting 

The setting of the time dial determ ines the l ength of time the u n i t requ ires  to 
cl ose its contacts when the c urrent  reaches a predeterm ined va l ue .  The contacts are 
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GEK-65573 

jus t c losed when the di al i s  s et on zero .  When the d i al i s  s et on 10, the d i s k  mus t 
travel the maxi mum amount to c lo s e  the contacts and therefor e  thi s s etting gi ves the 
maxi mum ti me setti n g .  

The pr i mary adjus tment for the ti me o f  operati on o f  the un i t  i s  made by means of 
the ti me di al. However, fur ther adjus tmen t i s  obta i ned by mov i n g  the permanent magnet 
along i ts s upporti n g  s helf; mov i ng  the magn et toward the d i sk  s haft decrea s es the ti me, 
whi le mov i ng i t  awa y i n creases the ti me. 

P i ckup Tes t 

S et the relay at the 0. 5 ti me-d i al pos i ti on and 2 . 0  ampere tap. U s i ng the tes t 
connec ti o ns i n  F i g . 13, the ma i n  un i t  s hould c lose i ts contacts wi thi n plus or mi n us 
two percent of tap value current. 

Ti me Tes t 

S et the relay to the No. 5 ti me-di al pos i ti on and the 2. 0 amper e tap. U s i n g  the 
tes t connec ti on i n  Fi g .  13, apply fi ve ti mes tap c urrent (10.0 amper es ) to the relay. 
The relay wi ll operate and the ti mi n g  s hould be wi thi n the li mi ts i n  Table XI I .  

TABLE XI I 

R ELAY TI ME IN SECONDS 

IAC60T 1. 73  - 1. 83  

IAC80T 1.27 - 1. 35 

IAC90T 0.89 - 0.95 

INSTANTANEOUS UNIT 

P i ckup and R es et 

The un i ts are nor mally s uppli ed from the factory wi th the bottom of the armature 
ali gned wi th the top mark on the c ali brati on tube. Thi s corres po nds to the mi n i mum 
pi ckup s etting on the nameplate. I t  should be s uffi c i ent  to check the pi ckup of each  
uni t at  thi s setti ng, s ee Fi g .  14 . Wi th gradually i ncreas i ng tes t c urrent i n  the 
operating coil the un it s hould pick up, c los i ng i ts normally open contacts wi th one 
conti nuous moti on, at the c ali br ati on c urren t  level. The tes t c urrent s hould then be 
gr adually decreas ed unti l the contacts res et. The r es et value s ho uld be between 85 and 
95  percent of pi c kup. 

AUXI LIARY  UNIT 

The relays ar e normally s hi pped from the factory wi th the co i l  c i rcui t of un it "A" 
connected for the lower value of the de voltage rati ng s hown on the nameplate. Apply 60 
percent of the lower voltage ratin g acros s  termi nals 9 and 10 and c heck that un i t  "A" 
pi cks up and wipes i n  wi th one con tinuous moti o n  of the armature. 
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INS TAllATION 

T he rel ay shoul d be i nst alled i n  a c l ean,  dry l oc at i on,  free from dust ,  and well 
l i ghted to fac i l i t ate i ns pect i on and tes t i ng.  

T he relay shoul d be mounted on a vert i ca l  surfac e. The out l i ne and panel dri lli ng  
i s  shown i n  F i g. 15 . 

T he i nterna l connec t i on di agrams for t he re l ays are shown i n  F i g. 4 and 5 .  
Typi c a l  extern a l  connect i ons are shown i n  F i g. 10. 

INSTALLAT ION  TESTS 

The fo l l owi ng tests  are to be performed at the t i me of i ns t a l l at i on: 

T i me Overc urrent Un i t  

1.  Set tap screw on des i red tap. Us i ng the test  c i rcui t i n  F i g. 13, apply 
approx imat l ey twi c e  t ap va l ue unt i l  contacts jus t c lose.  Reduce the  c urrent 
unt i l  the l i ght i n  seri es wi th the  contac t s  begi ns  to flicker. T h i s va l ue of 
current i s  d efi ned as pi c kup and s houl d be wi th i n  two percent of tap v a l ue. 

2 .  C heck the  operat i ng t i me at som e  mul t i pl e  of the tap va l ue .  This mul t i pl e  of 
tap value may be fi ve t i m es tap rat i ng or the max imum faul t c urrent for whi c h  
t he relay mus t  coord i nate. T h e  value us ed i s  l eft to t h e  d i s cret i on of the 
us er. 

Instantan eous Un i t  

1. Set the des i red t ap range. 

2 .  Set the pi ckup by turn i ng the  bottom of the kn url ed armature to  the 
approximate  pos i t i on i n  the c a l i brat i on tube correspon ding  to the  des i red 
pi ckup s ett i ng. 

3. Gradua l ly apply current and adjus t the arm at ure as requi red for the  correct 
pi ckup (s ee Fi g .  14 ) .  

4 .  C heck t h at the i ns t ant aneous un i t  reset s  between 85 and 9 5  percent of pi ckup. 

Aux i l i ary Un i t  

The operat i n g co i l  c i rcui t of the aux i li ary un i t  "A11 has a dual de rat i ng a s  shown 
on the  re l ay namepl ate. As s hi pped from the factory the un i t  i s  connect ed for the  l ower 
of the two de vol tage rat i ngs . If i t  i s  des i red to  operate the  un i t  at t he hi gher de 
vol tage, the leads to term i na l  po i nt s  9 and 9A shoul d be i nterchanged so that res i s tor 
R l  i s  i n  seri es wi th  the  aux i li ary un i t  co i l .  R efer to the i ntern a l  connec t i on 
di agrams ,  F i g. 4 and 6 .  
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PERIODIC CHECKS AND ROUTINE MAINTENANCE 

In v i ew of the vita l  r o l e  of protec t i ve re l ays i n  t he operati on of a power s ystem, 
it is important that a per i od i c  test  progr am be followed. I t  i s  recogn i ze d  that the 
interval between per i od ic  c hecks w i ll vary depe n d i n g  upon e n v i ronment ,  t ype of re l ay 
and the user's experi ence w i th per i od i c  tes t i ng. Unt i l the user has accumulated  enough 
experi ence to  se l ect the test i nterva l  bes t  s u i ted  to h i s  i nd i v i du a l  requ i rements ,  i t  
i s  s uggested that the po i nt s  listed below be checked  at a n  i nterval  of from one to two 
years. 

These  tests are i ntended to i ns ure that the relays have not devi ated from the i r 
or i g i n a l  sett i ngs .  If de v i at i ons are encountered, the re l ay  must  be retested and  
serviced as descr i bed  in  t h i s manual. 

TI ME OVERCURR ENT UNIT 

1. P erform pi ckup tests  as descr i bed  i n  t he INSTAl lATION s ect i on for t he t ap 
set t i n g  i n  ser v i ce .  

2. Perform the t i me tests  as descr i bed i n  the INSTAllATION secti on.  

I NSTA NTA NEOUS UNIT 

C heck that the i ns t ant aneous un i t  pi cks up at the des i red c urrent l evel, as  
outli ned in  the INSTAL LATION s ect i on .  

AUXILIARY UNIT 

C heck t hat the aux i l i ar y  un i t  operates when vo l tage i s  appli ed, as  out l i ned  i n  the 
INSTALLATION secti on.  

CONTACT CLEANI NG 

For c l ean i ng relay cont act s ,  a flexi ble bur n i s hi ng tool should be used. Thi s 
cons i sts  of a flex i ble st r i p  of met al w i t h  an etched-roug hened s urface, res embli n g  i n  
effect a superf i ne f i l e. The po l i s hi ng  act i on i s  so  delicate  that no scratches  are 
left, yet it will cl ean off any corrosion thoroughl y and rapidl y. The f l exi bili ty  of 
t he tool  i ns ures the c l eaning of t he actua l  po i nt s  of contact.  Do not  use kn i ves ,  
f i l es ,  abras i ve paper or c loth of  any ki nd to c l ean relay  contact s .  

SYSTEM T EST 

A l though thi s i nstruct i on book i s  pr i mar i ly wr i tten  t o  c heck  and set t he IAC 
re l ay, over a l l funct i on al tests  to  c heck  the s ys tem operati on are recommended  at 
intervals based on t he cus tomer's experi ence. 
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SERVICING 

If any of the mechan i c a l  or el ectric a l c heck po i nt s  described i n  the  prev i ous 
s ect i on s  are foun d  to  be out of l i mi ts ,  the fol l ow i ng  point s  s houl d be obs erved i n  
restor i ng them. 

MEC HANI CAL ADJUSTMENTS 

Ti me Overcurren t Un i t  

1. Contact A djus tment 

The contacts  s houl d have aprrox i mat el y 1/32 i nc h  wi pe. That i s ,  t he stat i onary 
contact t i p  s hou 1 d be def l ected about 1 /32  i nc h  when the  d i s k  c ompl etes i ts 
tr avel . The cont act wi pe i s  adjus t ed by tur n i ng the screws i n  the cont act brus h 
wh i c h  regul ate the  pos i t i on of the brush rel at i ve to the brus h s t op. 

When the t i me d i a l  i s  moved to  the pos i t i on where t he contacts  jus t c l o se, the  
t i me-d i a l  s ca l e s houl d i n di c ate  zero.  If it does not and  the brus hes are 
correct l y  adjusted, regul ate t he d i a l  to  read zer o .  Th i s  i s  done by changing  the  
pos i t i on of the  arm  attached to  the  s h aft , wh i ch i s  l oc at ed bel ow the t i me di a l . 
Loosen the screw whi ch  c l amps the arm to the  s haf t and t urn  the arm rel at i ve to the  
s haft un t i l the contacts  just make for zero time-d i a l  s et t i n g .  

The l eaf s pr i ng on t h e  s top arm s houl d be so  formed that there i s  approx i matel y 
1/64 i nch  def l ec t i on .  The def l ec t i on can be i ncreas ed, i f  n ec es s ary , by for c i ng  a 
t h i n screwdr i ver bl ade between the  l eaf spr i ng and t he stop arm. 

2 .  Shaft End P l ay 

End pl ay i s  determined by the  rel at i ve pos i t i on s  of the l ower jewel bear i ng and 
upper pi vot . Both bear i ng and pi vot are hel d i n  pos it i on by means  of s et s cr ews i n  
t he d i e-cast  supporting f rame. The l ower jewel must be l ocated s o  t hat the  di s k  
is approximately centered in the a i r  gaps of the dr i ving magnet and t h e  drag 
magnet .  Tbe upper pi vot shoul d t hen be l ocated so that the s haft has 1/64 i nc h  to 
1/32 inc h  end pl ay . Be  sure that both  s et s crews are s ec urel y  t i ghtened after the  
adjus tment i s  compl eted . 

3 .  F r i ction 

If a tendency to bi nd or exces s i ve fri ct i on i s  ev i dent ,  f i rst  chec k  for 
obstruc t i ons to the d i s k  tra vel . D i rt or met a l l ic par t i c l es i n  the  wat tmet r i c or 
drag magnet gaps can i nterfere wi th  the mot i on of the d i s k. 

I ns t antaneous Un i t  

1. Fr i ct i on 

If there  i s  any tendency to bi nd or excess i ve fr i ct i on i s  pr es ent , ch ec k to  see 
that the  mov i ng cont act guide pi n i s  centered and moves freel y i n  the U -shaped 
gui de pl ate s lot , and  that no forei gn mat ter i s  pr es ent between the ar mat ure  and 
c a l i brat i ng tube. 
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GEK-65573 

2 . Movi ng C ontact Leads 

The f l exi bl e m ovi ng cont act l eads shou l d be formed t o  keep the movi ng cont act 
as sembl y central l y  l ocated.  I f  these movi ng  contact l eads have been  deformed, they  
s hou l d be res haped as fol l ows : the i ns u l ated port i on of the l ead s hould extend 
s trai ght back t o  the s l ot i n  t he compound mount i ng pl ate.  There s hou l d  be a 90-
degree bend  in the l ead at a poi nt jus t  beyond the end  of the ins u l at i ng s l eeve ,  
and t he bare l ead s hou l d  project e i t her up or down to  the termin al screw. 

ELEC TRICAL ADJUSTMENTS 

Time Overcurren t  U n i t 

1. P i ckup Adjustmen t s  

The current at whi ch the contacts operate i s  normal l y  control l ed by means of t he 
tap screw i n  t he tap bl ock at the t op of the u n i t .  The tap screw s hou l d  be s crewed  
f i rm l y into  t he tap pos i t i on marked wi th  the des ired pi ckup current . Note that if  
the re l ay i s  i n  servi ce the tap screw must  n ot be removed until the re l ay 
connect i on pl ugs  have been  wi thdrawn . 

The pi ckup of the un i t  for any current tap is adjusted by means of a spring­
adjus ting ri ng.  The ring may be turned by i ns erting a s crewdri ver i n  t he notches  
around  the edge .  By turn i ng  t he ring, t he operat i ng current  of the un i t  may be 
brought i nt o  agreement wi th  t he tap set t i n g  empl oyed, i f  f or s ome reason t hi s  
adjustment has been  d i st urbed. Thi s adjustment al so  makes pos s i bl e  any des i red 
sett i ng between the vari ous tap s et t i n gs .  The u n i t  i s  adjusted at t he factory to  
cl os e  i ts contact s from an y t i me- d i al posit i on at a mi n i mum current wi t hin f i ve 
percent of t he tap pl ug set t i ng.  

In maki ng pi ckup checks , use t he connect i ons  of Fig. 13. 

Note that t he "A" unit contact s must be cl osed duri ng tes t s . 

2 .  P i ckup Ti me Adjustments 

Normal l y  pickup t i me i s  control l ed by means of the time d i al at t he top of the 
unit. I f  t he pickup t i me for a particu l ar time-di al setting and pi cku p mu l tipl e 
i s  found t o  be out s ide the 1 i m i t s  ment i oned i n  ACCEPTANCE TESTS and PERIODIC 
CHECKS , i t  can be restored by chan g i ng t he pos it i on of the drag magnet on it s 
s upporting s he l f .  Movin g  the magnet towards the s haft decreas es the t ime whi l e  
movi ng  i t  away from t he s haft i ncreases the t i me. If the drag magnet is moved 
towards the s haf t ,  be sure that i n  i t s f i nal  pos i t i on i s  cl ears the coun terwe i ght 
on t he di sk  for al l pos it i ons of t he disk and s haft as s embl y. If the magnet i s  
moved away f rom t he s haf t ,  its outer edge mus t  be at l eas t l/8 inch from the edge 
of the disk  at t he smal l est  rad i u s  of the disk.  

Instantaneous Un i t  

R efer t o  the INSTALLATION sect i on for current  pi ckup adju s tment s .  
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RENEWAL PARTS 

I t  is recommended that s u fficient  quant i ties  of renewal part s  be car r i ed i n  s tock 
t o  enable the pr ompt replacement of any t hat are worn,  broken or damaged.  

When order i ng renewa l  part s ,  address  the neare s t  Sal es Off i ce of t he Genera l  
Electr i c  C ompany, s pe c i fy qu antity requ ired, n ame of the part wanted, and  gi ve complete 
mode l number of the re l ay for wh i ch the part  i s  requ i red. 
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Fi g. 1 ( Later )  IAC60T Re l ay, Removed from C ase, Front Vi ew 
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Fig. 2 (Later) IAC60T Relay, Removed from Case, Rear View 
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F i g. 3 ( Later ) Type IAC90T Relay, Removed from C ase, R ear V i ew 
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F i g .  10 ( 014507101-0 )  E l ement ary D i agram for Two Zone D i s tance P rotec t i on 
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