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TIME OVERCURRENT RELAYS 
TYPES 

IFC 51 A and 51 8 
IFC 53A and 538 
IFC 77A and 778 

DESCRIPTIO�! 
The type IFC re l ays covered by these 1nstructions are extended range, single phase, time overcurrent 

re l ays. The various time-current characteristics availabl e  are as fol l ovts: 

IFC5 1 A, IFCSlB 
IFC53A, I FC5 3B 
IFC77A, IFC77B 

Inverse time 
Very inverse time 
Extreme l y  inverse time 

The IFCS lB, 538 and 778 re lays also include a hinged-armature instantaneous overcurrent unit which 
provides instantaneous tripping at high current levels. The instantaneous unit is not included in the 
IFC5 1 A, 53A or 77A re l ays. Both the time overcurrent unit and the instantaneous overcurrent unit are 
described in detail in the section on CONSTRUCTION. Each relay is eauipped with a dual rated target and 
seal-in unit. 

Whee semiflush mounted on a s uitable panel, these relays have a high seismic capabi l ity including 
both the target seal-in unit and the instantaneous overcurrent unit when it is supplied. Also, these 
rel ays are recognized under the Components Program of Underwriters Laboratories, Inc. 

The relay is mounted in a size Cl drawout case of molded construction. The outl ine and panel 
dril ling are shown in Figures 23 and 24. The relay internal connections are shown in Fiqure 4 for the 
IFC5 1 A, IFC53A and IFC77A, and in Figure 5 for the IFCSlB, IFC53B and IFC77B. 

APPLICATION 
Time overcurrent re l ays are used extensively for the protection of utility and industria l power Jis­

tribution systems and frequently for overload backup protection at other locations. The EXTREMELY INVERSE 
time characteristics, Figure 8 and 22, of the IFC77A and IFC77B relays are designed primarily for use where 
they are required to coordinate rather closely with power fuses, distribution cutouts and recl osers . They 
also provide maximum to l erance to allow for cold load pickup. This is the resu lt  of an extended service 
outage which results in a heavy accumulation of l oads of automatically controlled devices such as refrioe­
rators, water heaters, water pumps, oi l b urners, etc. Such load accumulations often produce inrush cur­
rents considerably in excess of feeder full load current for a short time after the feeder is energized. 
The E XTREMELY INVERSE time characteristic often permits successfu l  pickup of these loads and at the same 
time provides adequate fault protection. 

The VERY INVERSE time characteristics, Figure 7 and 2 1 ,  of the IFC53A and IFC53B re l ays are likely  
to provide faster overall protection in applications where the avail able fault current magnitude remains 
fairly constant due to a relativel y  constant generating capacity. The variation in the magnitude of fault 
current thru the relay is therefore mainly dependent upon the location of the fault with respect to the re­
lay. The INVERSE time overcurrent characteristics, Figure 6 and 20, of the IFCSlA and IFC5 1B  relays tend 
to make the relay operating time l ess dependent upon the magnitude of the fault current than in the case of 
VERY INVERSE and EXTREt�ELY INVERSE devices. For this reason, INVERSE type relays are likely to provide 
faster overal l protection in applications where the available fault current magnitudes vary significantly 
as a result  of frequent changes in the source impedance due to system l oading and switching . 

The usua l app lication of these relays requires three relays for multiphase fau lt  protection, one per 
t1 phase, and a separate re l ay residually connected for single-phase-to-ground faults. Typica l externa l 
\.-. connections for this appl ication are shown in Figure 9 .  Use of a separate qround relay is advantageous 

because it can be set to provide more sensitive protection against ground fau l ts. 

In the application of these relays with do1-mstream automatic recl osing devices, the relay reset time 
should be considered. This is the time required for the relay to go from the contacts fully closed posit­
ion to the fully open position when set at the number 1 0  time dial. At lower time dial settings the reset 
times are proportionate ly lower. The reset time of all VERY INVERSE and EXTREMELY INVERSE relays is appro­
ximate ly 60 seconds. The reset time of all INVERSE relays covered by these instructions is approximately  
7 seconds. 

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 should particular problems arise which are not covered sufficiently for 

the purchaser's purposes, the matter should be referred to the General Electric Company. 

To the extent required the products described herein meet applicable ANSI, IEEE and NE.� standards; 

but no such assurance is given with respect to local code� and ordinances because they vary greatly. 
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When setting these relays to coordinate with downstream re l ays, a coordination time of from 0 . 25 
to 0 . 40 seconds is genera l ly  a l l owed, depending on the cl earing time of the b reaker invo lved . These 
coo rdination times incl ude, in addition to breaker c l earing time, 0. 1 0  seconds for relay overtravel  
and 0.17 seconds for safety factor. For examp l e, if the breaker cl earing time is  0 . 1 3  seconds 
(8 cycl es), the coordination time \•JOu ld  be  0.40 seconds (0.1 3+0 . 1 0+0 . 17) ·. If the re l ay time is set by 
test at tne current l evel  in question, the safety factor may be reduced to 0.07 seconds. Then if the 
downstream breaker time is 5 cyc l es ( 0 . 08 seconds) a minimum of 0.25 seconds ( 0.08+0 . 1 0+0.07) cou ld  be 
al l owed for coo rdination. If re l ay coordination times are mar9ina l  or impossib l e  to obtain, use the 
re lay overtravel curves of Figures 1 0, 1 1  or 1 2  to refine the rel ay settings. First determine the relay 
ope rating time necessary to just match the operating time of the dovmstream rel ay with which coordination 
is desired . Determine the mu l tip l e  of pickup and the necessary time dia l setting to p rovide this rel ay 
ope rating time. Use the appropriate curve of Figure 1 0, 1 1  or  1 2  to determine the overtravel  time in 
percent of ooe rating time and convert· this ihto rea l time . Add this time to the breaker time and the 
safety factor time and the origina l rel ay operating tim� to determine the fina l rel ay O?eratinq time re­
qui red . Set the rel ay to this va l ue .  

Once the current in the rel ay operating coil is cut off the relay contacts wil l  open in approximately 
six cycl es (Q . 1 second) with norma l adjustment of contact wipe . This permits the use of the rel ay in 
conjunction with instantaneous rec l osing schemes without risk of a fa lse retrip when the circuit breaker 
is rec l osed on a circuit from which a fau l t  has just been c l eared. 

The instantaneous overcurrent unit present in the IFC51B, I FC5 3B and I FC77B re lays has a transient 
overreach cha racteristic as i l l ustrated in Figure 1 3. This is the resu l t  of the DC offset that is 
usually  present in the l ine current at the inception of a fau l t. When determining the pickup setting 
for this unit the transient ove rreach m ust be taken into consideration. Tne percent transient overreach 
should be app lied to proportionate ly  inc rease the ca l cu lated pickup setting so that the instantaneous unit 
wi l l  not overreach a downstream device and thereby cause a l oss of coordination in the system protection 
scheme. The ope rating time characteristics of this unit are shown in Figure 14. 

CONSTRUCT ION 

The IFC induction disk re l ays consist of a mol ded case, cover, support structure assemb ly, and a 
connection pl ug to make up the e l ectrica l connection. See Cover Figure and Figures 1 ,2, 3  and 1 9. 
Figures 2 and 3 show the induction unit mounted to the mol ded suppo rt structure . This disk is activated 
by a current ope rating coi l mounted on either a l aminated EE or  U-Magnet. The disk and shaft assemb ly 
carries a moving contact which comp l etes the a larm o r  trip circuit 1�hen it touches a stationary contact . 
The disk assemb ly  is rest rained by a spiral spring to give the p rope r contact c losing current. Its rota­
tion is retarded by a permanent magnet mo unted in a mo l ded ho using on the suppo rt structure. 

The dra·.�out connection/test system for the Cl  case, shown in Figure 1 9, has p rovisions for 1 4  connec­
tion points, and a visib l e  CT shorting bar l ocated up fron� . -�s th: connection p l ug i� wi�hdr�\'tn� it 
clears the shorter contact fingers in the output contact c1rcu1ts f1 rst. Thus, the tr1p c1rcu1t 1s opened 

befo re any other circuits are disconnected. Next, current circuit fingers on the case connection b lock 
engage the sho rting bar ( l ocated at the l ower front of the case) to short-circuit externa l current 
transfo rmer secondary connections. The window provides visual confirmation of CT shorting. The 
connection pl ug then cl ears the current circuit contact fingers on the case and fina l l y  those on the rel ay 
suppo rt structu re to compl etel y de-energize the drawout e l ement. 

There is a Hi-Seismic targ et and sea l-in unit mounted on the front to the l eft of the shaft of t 
the time overcurrent unit, see Figure 1 .  The sea l -in unit has its coil in series and its contacts in 
para l l el with the contacts of the time overcurrent unit such that when the induction unit contacts 
c l ose the sea l -in unit picks up and sea l s  in. When the sea l -in unit picks up, it raises a target into 
view which l atches up and remains exposed until rel eased by pressing a reset button l ocated on the upper 
l eft side of the cover. 

The I FC "B" model rel ays in addition to the above contain a Hi-Seismic instantaneous unit , see 
Figure 1. The instantaneous unit is a sma l l hinged type unit which is mounted on the front t� the right 
of the shaft of the time overc u rrent unit . Its contacts are norma l l y  connected in paral l el w1th the 
contacts of the time overcurrent unit and its coi l is connected in series with the time overcurrent 
unit . When the instantaneous unit picks up it raises a target which l atches up and remains exposed 
unti l it is released. The same reset button that rel eases the target sea l -in unit a lso rel eases the • ta rget of the instantaneo us unit . 

A magnetic shie ld, depicted in Figu re 1 ,  is mounted to the support structure of inverse and very 
inverse time ove rcurrent IFC relays, to e l iminate the proximity affect of external magnetic materials. 
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Both the Hi-Seismic target and sea l -in unit and the Hi-Seismic instantaneous unit have the l etters 
"Hi-G" mo lded into their target b l ocks to distinguish them as �i-Seismic units. Seismic Fragi lity Level 
exceeds peak axial accel eration of 1 0g's ( 4g lPA) when tested �s1ng a biaxial mu l ti-frequency input motion 
to produce a Required Response Spectra (RRS) in accordance w1th the IEEE Proposed Guide for Seismic Test­
ing of Re l ays, PSOl,  May, 1 977. 

RAT INGS 

The rel ays are designed for operation in an ambient air temperature from -20°C to +55°C. 

T I ME OVERCURRENT UNIT 

Ranges for the time overcurrent unit are shown in Tab l e  1 .  

Rel ay 

I FCS lA  & B il 
I FC53A & B� 
I FC77A & B! 

Frequency 
( Hertz) 

50 and 60 

TABLE 1 

Current Range 
(Amperes) 

"\ 
0.5 - 4.0 IJ 1 .0-1 2.0 

Avai lab l e  taps for the time overcurrent unit are shown in Tab l e  2. 

TABLE 2 

Range Taps Avai l ab l e  
_{Amperes) 

·
(Amperes) 

0.5 - 4 . 0  I 0.5. 0.6, 0.7, 0. 8, 1 . 0, 1 .2, 1 . 5, 2.0, 2.5, 3. 0, 4.0 

1 - 1 2  j 1 .0' 1 .  2' 1 . 5, 2. 0' 2.5, 3. 0, 4.0, 5.0, 6.0, 7. 0, 8.0, 

The one second therma l  ratings are l isted in Tab l e  3: 

TABLE 3 

Model Time Overcurrent Unit I One Second Ratinq Any Tap 
(Amperesl (Am_Qeresl

. 
I 

I FC5 1  0.5  - 4.0 I 1 28 
1.0 - 12.0 260 

I FC53 0.5 - 4.0 l!Q 
1 . 0  - 1 2.0 260 

I FC77 0.5 - 4 . 0  84 
1 .0 - 1 2. 0  220 

5 

1 0.0, 1 2.0 

: K I 

1 6384 
67600 

1 9600 
67600 

7056 
48400 
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Ratings l ess than one second may be ca l cu l ated according to the form u l a  I = .JK!f, where T is the 
time in seconds that the current f l ows .  

The continuous ratings for the time overcurrent unit are shown in Tab les 4 and 5. 

Model I 

0.5 
IFC51 1.6 
IFC53 3. 8 
IFC17 2. 5 

Mode l 
I 1 . 0  -

I FC51 3. 7 
IFC53 6.8 
IFC77 5.8 ' 

H I -SEISMIC INSTANTANEOUS UNIT 

0.6 
1.8 
4.0 
2.7 

1 . 2  
4. 1 
7. 1 

TABLE 4 

0.5 - 4.0 Ampere Range Ratings 

Tap 

0. 7 0.8 ll.o 1 .2 1.5 i2.0 
2.0 2. 1 2.3 2.7 3.0 3.5 
4.2 4.4 4. 7 5.0 5. 3 5.8 
3. 0 3.2 3 . 6  4.0 4.5 5.2 

TABLE 5 

1.0 - 12.0 Ampere Range Ratings 

I l. 5 ! 2.0 
Tap 

2.5 
I 4. 6 '5.3 L6.0 
I 7. 7 I 8.3 ' 8. 8 ' 

3. 0 4. 0 5.0 
6.5 7.6 8.5 
9.4 t 1 1).3 1 1 .0 

2.5 3.0 : 4.0 
-4.0 . 4.5 5.0 

6.2 6.6 7. 1 
5. 9 6.5 7. 5 

6.0 7.0 8.0 10.0 I 1 2.0 
9 3 :10 o i10 .. 8. 12 1 I l32 

1 1 . 6 112.4 ]12.6 l 1 3.5 1 1 4.4 
6. 4 I 7.2 I 8.4 t 9.4J l 0.4112.1  13.61 1 5.1 116.4 '17.6 I 1 9.8 21.8 

The instantaneous coi l is tapped for operation on either one of two ranges ( H  or L). Sel ection of 
the high or l ow range is determined by the position of the l ink l ocated on the top of the support 
structure. See Figure 2 and Tab l e 6. 

TABLE 6 

Hi-Seismic I Link * Continuous ! ** One 
Instantaneous Position Range Rating Second K 
Unit (Amps ) (Amps ) (Amps ) I �ating I I I Amps) 

2 - 50 L 2 - 1 0  3.7 1 30 1 6 ,900 

H 10 - 50 7.5 
i I 

6 - 1 50 L 6 - 30  1 o. 2 I 260 6 7,600 I 
I 

H 30 - 1 5() 19.6 I 
*The range is approximate, which means that the 2-10, 10-50 may be 2-8 , 8-50. There wil l  a lways 
be at l east one ampere overl ap between the maximum L setting and the minimum H setting. Whenever 
possib l e, a lways sel ect the higher range, since it has the higher continuous rating. 

**Higher currents may be app l ied for shorter l engths of time in accordance with the formula: 

I = JK/T 

6 
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Since the instantaneous unit coil is in· series with the time overcurrent unit coi l ,  see Tabl es 5 and 6 to determine the current limitina e l ement fo r both continuous and short time ratings .  
3'4' 

H I -SE I SM IC TARGET AND SEAL-IN UN IT 

Ratings for the target and sea l -in unit are shown in Tab l e  7. 

TABLE 7 

D.C . Resistance ± 1 0% (ohms) 
Min. Ooeratina (Amo ) +0 -60% 
Carry Continuous (Amperes ) 
Carry 30 Amos for (Sec.) 
Carry 1 0  Amps fo r (Sec.) 
60 Hz Impedance {Ohms) 

Tap 
0 2 I 
8.0 
0.2 
0.3 
0 . 0 3  
0.25 

otS.o 

2 
0 . 24 
2.0 
3 
4 
30 

0.73 
If  the tripping current exceeds 30 ampe res an auxil iary re lay shoul d  be used , the connections being 

such that the tripping current does not pass through the contacts or  the target and sea l -in coi l s  of the 
protective rel ay. 

CONTACTS 

The current-cl osing rating of the contacts is 30 amperes for vo l tages not exceeding 250 vo l ts .  The 
current carrying rating is l imited by the ratings of the sea l -in unit . 

BURDENS 

Burdens for the time overcurrent unit a re given in Tab l e  8. 

TABLE 8 

---r 
Min Burdens at r1in . Burdens in Ohms I 

Pickup t1i n. Tap (Z)  Times Pickup i 
MODEL HZ RANGE Tap ; 

(Ohms} 
AmJ:S -

R Jx z 3 1 0  20 

0.5- 4 . 0 0.5 5.43 2 1 .5 3  22.20 1 2.55 5.14 3 . 29 
IFC51 60 1 .0·1 2.0 1 .0 1 .47 5.34 5.54 3.09 1 .  28 O�BZ 
I FC53 60 0 . 5- 4 . 0  0.5 l .  52 4 . 23 4 . 50 4 . 47 3 . TU 1 .93  

l .  0- 1 2 . 0  1.0  0 . 38 1 . 06 l.  1 3  l.ll 0.78 <J:-49' --
IFC77 60 0 . 5- 4.0 0.5 1 .  55 2 . 36 2.82 2 . 86 2 . 93 2 . 76 

1 . 0-1 2 . 0  1 .0 0 . 59 0.43 0 . 73  0.74 0.75 0:70 -
0 5- 4.0 I FC51 50 0 . 5  4.53 1 7 . �� 1-!8.50 1 1 . 45 4 . 28 2.70 
1. 0- 1 2.0 l.O 1 .  22 -4.45 4.62 -z. 58 1.07 u:-6'8 _,_ ... *'_..._ 

IFCS3  50  0 . 5- 4.0 0.5 1 .  2 7  3.52 3 . 75 3.72 2.58 1 .6 1  
1. o-1 z. a I. U U.JI:: U.tstl U.':i4 U.':iJ -u.os- -u.<rl 

IFC77  so 0 . 5- 4 . 0 0.5 l. 29 1. 97 2 . 35 2.38 2.44 2.30 
1 . 0-1 2 . 0  1.0 0 . 49 u.Jo u.ol O.bZ O.bJ o.�tS 

: 
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GEK-45375 

Note: Th� impedance values giv�n are t�ose
_

fo r minimum tap of each range, the impedance fo r othe r 
taps at p1ckup current (tap rat1ng) var1es 1nve rsely, (approximately) as the squa re of the tap 
rating. For example, an IFC77  60Hz relay with 0.5 - 4.0 amp range has an impedance of 2.82 ohms 
on the 0.5 amp tap. The impedance of the 2.0 amp tap is (0.5/2.0)2 X 2.82 = 0.176 ohms. 

The Hi-Seismic instantaneous unit burdens  a re listed in Table 9. 
TABLE � 

Hi Hz Link Range I Min Burdens at t1in. Burdens In I 

Seismic Position (Amps) Pickup Pickup (Ohms) Ohtns (Z) 

-I I nst. Uni1 1 (Amps) lTimes Pickyp 
(Amps) I i R Jx z 3 -t---1-Q_.- 20 

1 60 
! ! 

2- 50 L 2-10 2 0.750 0.651) 0.992 0.634 o ._4sg_ �._4_51 
1 60 t ; __ 

10-50 10 0.070 0.024 0.074 0.072 0.071 0.070 

6-30 6 0.110+ 0.078 0.135 r-?. 095 0.08 1  0.079 
6-150 35-150 30 0.02 2  0.005 0:62-3 0.022 -o:-o2-2 0.1)22 

_ L _____ _2_-:-l 0 ___ 2 0. 6251_ 0. 5�� 0 . 827 t-0. 52� 0.40() 0.380 
2- 50 50 H l 0-50 - 10- 0.058 0.020 ·a.o6i 0.060 0.059 a:058 

L 6 -30 6 0.09 2  0.065 0.112 0.079 0.068i 0.066 
6-150 50 H 30- 1 50 30 0.01 8 0.004 0.01 9 0.018 0.018 0.018 

CHARACTERISTICS 

T IME  OVERCURRENT U N IT 

Pickup 

Pickup in these relays is defined as the current required to close the contacts tram the 0.5 time 
dial position. Current settings a re made by means  of two movable leads which connect to the tap block 
at the top of the suppo rt structure, see Figure 1 .  The tap block is marked A throuqh J, A through M 
o r  A through N. See the nameplate on the relay fo r tap settings. 

Example: 

The 2 amp tap for a 1 to 12 I FC 7 7  time overcurrent relay requires one movable lead in position D 
and the other in position H. 

Operatinq Time Accuracy 

( 

( 

The I FC relays should operate within ±7% or± the time dial setting times 0.010 second� whichever is • 
greater, of the published time curve. Figures 6-8 and 20-22 show the va rious time-current cha racteristics'# 
fo r the I FC relays. The setting of the time dial determines the length of time required to close the con- · 
tacts for a given current. The higher the time dial setting the longer the operating time. 

The contacts are just closed when the time dial is set tn zero. The maximum time settinq occurs 
when the time dial is set to 10 and the disk has to travel its maximum distance to close the contacts. 

Reset 

The unit resets at 90% of the minimum closinJ currrnt. Reset times are proportionate to the time 
dial settings. The time to reset to the number iO time dial position when the current is reduced to zero 
is approximately 60 seconds for the I FC53 and 77 relays. The I FC5l relay will reset in approximately 12 
seconds from the sane number 10 time dial. 

e 

.... 

- ---- -�- · -- ---------------�-------�-----
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GEK-45 375  

H I -S E I SM I C  I NSTANTANEOUS UNIT 

The instantaneous unit has a 2 5  to 1 range with a tapped coil. There are hiqh and low ranges, 
selected by means  of a link located on the top of the support structure. See Figure 1. The time­
current curve for the instantaneous unit is shown in Figure 1 4. 

HI- S E I SMIC TARGET AND S EAL- I N  UN I T  

The tarqet and seal-in unit has two tap selections located o n  the front of the unit. See Figure 1. 

RECE IV I NG, HANDL I NG AND STORAGE 

These relays, when not included as a part of a control panel, \'till be shipped in cartons  designed 
to protect them again st damage. Immediately upon re ceipt of a relay, examine it for any damage 
sustained in transit. I f  injury or damage resulting from rouq� handling is evident, file a damage 
claim at once with the tran sportation company and promptly notify th� nearest General Electric 
Apparatus Sales Office. 

Reasonable care should be exercised in unpacking the relay in order that none of the parts are 
injured or the adjustments disturbed. 

If the relays are not to be installed immediately, they should be stored in their original 
cartons in a place that is free from moisture, dust and metallic chips. Foreign matter collected on 
the outside may find its 1�ay inside 1vhen the cover is removed and cause trouble in the operation of 
the relay. 

ACCEPTANCE TESTS 

I mmediately upon receipt of the relay an  I NSPECT I O N  AND ACCEPTANCE  TEST should be made to insure 
that no damage has been sustained in shipment and that the relay calibrations have not been disturbed. 
If the examin ation or test indicates that readjustment is neces s ary, refer to the section on  
SERV I C I NG. 

These tests may be per7ormed a s  part of the installation or acceptance tests at the dis cretion 
of the user. 

Since most operating companies use different procedures for acceptance and in stallation tests, 
the following section in cludes all applicable tests that may be performed on these relays. 

VI SUAL I NSPECT I0N 

Check the nameplate to insure that the model number and rating of the relay agree with the 
requisition. 

Remove the relay from its case a nd check that there are no broken or cracked parts or a ny 
other signs of physical damage. 

MECHAN I CAL I N S PECT I ON 

1. There should be no noticeable friction when the disk is rotated slowly clockwise. The disk 
should return by itself to its rest position. 

2. i1ake sure the control spring is not deformed nor its convolutions  tangled or touching. 

3. The armature and contacts of the seal-in unit as well as the armature and contacts of the 
instantaneous unit should move freely when operated by hand, there should be at least l/64" 
wipe on the seal-in and the instantaneous contacts. 

4. The targets in the seal-in unit a nd in the instantaneous unit must come into vie\v and latch 
when the armatures are operated by hand and should unlatch when the target release button 
is operated. 

5. Make sure that the brushes a nd shorting bars agree with the internal connections  diagram. 

6. CAUT I ON: Should there be a need to tighten any s crews, DO NOT OVER  T I GHTEN to prevent 
stripping. 
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GEK-45375 

DRAWOUT RELAY TEST I NG 

The I FC relays may be tes ted without removing them from the panel by using the l2XCAllAl four 
point test p robes. The l2XCAllAl four point tes t probe makes connections to both the relay and the 
external circuitry, which provides maximum flexibility, but requires reasonable care since a CT 
shorting jumper is necessary •t�hen testing the relay. The CT circuit may als o be tes ted by using an 
amme ter ins tead of the jumper. See the tes t  circuit in Figure 1 5. 

POW E R  R EQU I REMENTS GENERAL 

All alte rnating current ope rated devices are affected by frequency. Since non-sinusoidal 
waveforms can be analyzed as a fundamental frequency plus harmonics of the fundamental frequency, it 
follows that alternating current devices (relays) will be affected by the applied waveform. 

Therefo re, in o rder to prope rly tes t alternating current relays it is e s sential to use a sine 
wave of current and/or voltage. The purity of the sine wave (i. e., its freedom from harmonics) 
cannot be expres sed as a finite number for any pa rticular relay, however, any relay us ing tuned 
circuits, R-L or RC netwo rks,  o r  s aturating electromagnets (such as time overcurrent relays) would 
be essentially affected by non-sinusoidal waveforms. Hence a resistance limited circuit, a s  shown in 
Fiqures 1 6- 1 8, is recommended. 

T IME  OVERCURRENT UN I T  

Rotate the time dial slowly and check by means of a lamp that the contacts jus t clos e  at the zero 
time dial s etting . 

. The point at \·lhich the contacts jus t close can be adjus ted by running the s ta tionary contact brush 
in or out by means of its adjus ting s crew. 

�lith the contacts jus t closing at No. 0 time s etting, there should be sufficient gap between the t s tationary contact brush and its metal backing strip to insure approximately l/32" wipe. 

The minimum current at which the contacts will jus t  clos e  is determined by the tap settino in the 
tap block at the top of the suoport s tructure. See Cha racteristic s ection. 

The pickup of the time overcurrent unit for any current tap setting is adjus ted by means of a 
spring-adjus ting ring. See Fi9ure l. The spring-adjusting ring either winds or unwinds the spiral 
control spring. By turning the ring, the ope rating current of the unit may be brought into agreement 
with the tap s etting employed, if this adjustment has been dis turbed. This adjustment als o permits 
any desired setting intermediate between the various tap s ettings to be obtained. If such adjustment 
is required, it is recommended tha t the higher tap be used. I t  should be noted that the relay •1i ll not 
nece s s a rily agree with the time current cha racte ristics of Figures 6-8  and 20-2 2, if the relay has been 
adjus ted to oickuo at a value othe r than tao value, becaus e  the to rque level of the relav has been 
changed. 

Time Setting 

The setting of the time dial determines the length of time the unit requires to clo s e  the contacts 
when the current reaches a predetermined value. The contacts are jus t clos ed when the time dial is set 
on 0. When the time dial is s e t  on 1 0, the disk mus t travel the maximum amount to close  the contacts 
and the refore this setting gives  the maximum time s e tting. 

The prima ry adjus tment for the time of operation of the unit is made by means of the time dial. 
However, further adjus tment is obtained by moving the permanent magnet along its supporting shelf; 
moving the magnet towa rd the disk and shaft decreas es  the time, while movinq it away increases  the time. 

Pickup Tes t  

t 

Set the relay a t  0.5 time dial position and the lo•<�est tap. Using the tes t  connections in Figure 1 6  .. t 
the main unit should clos e  the contacts within ±3% of tap value current for 60Hz relays and within f 
±7.5% of tap value current for 50 Hz relays. 
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GEK-45375 

Time Test 

Set the rel ay at No. 5 time dia l sett ing and the l owest tap. Usi ng the test connection in Figure 1 6  
apply  five times tap current to the relay. The rel ay operat ing t imes to c l ose its contact i s  l isted 
in Tab l e 10 . 

TABLE 1 0  

�------�-------.------�------------� . Re l ay Hz Time (seconds) 

IFC51 50 and 60 
I FC53 50  and 60 
IFC7 7 50 and 60 

HI-SEISM IC I NSTANTANEOUS UNIT  

Min . Max . 
1. 75 1. 8 1  
1 . 28 1 .  34 
0.89 0 .95 

Make sure that the instantaneous unit  l ink is i n  the correct posit ion for the range in which it i s  
t o  operate. See the Internal Connecti ons Diagram F igure 5 and connect a s  i ndicated in the test circuit 
of Fi gure 1 7. Whenever possibl e  use the h i gher range since the higher range has h i gher continuous 
rating. 

Setting The H i -Seismic Instantaneous Unit  

The instantaneous unit has an adjustabl e  core l ocated at the top of the un it  as shown in F igure 1 .  
To set the instantaneous unit  to a desired pi ckup l oosen the l ocknut and adjust the core. Turning the 
core cl ockw ise decreases the p ickup, turni ng the core countercl ockwise increases the p ickup . Bring up 
the current s low ly  unt i l  the uni t  picks up. It may be necessary to repeat this operation, until the 
desired pickup va l ue is obta ined . Once the desired pickup va l ue i s  reached , t ighten the l ocknut . 

CAUTION - Refer to Tab l e  6 for the continuous and one second ratings of the instantaneous unit. Do not 
exceed these ratings when app l y i ng current to the i nstantaneous unit. 

The range of the instantaneous uni t  (See Tabl e  6) must be obta i ned between a core pos ition of l /8 
of a turn of ful l cl ockwise and 20 turns countercl ockwise from the ful l c l ockwise pos iti on. Do not 
l eave the core i n  the ful l c lockwi se pos it ion .  

H I-SEISM IC TARGET AND SEAL- I N  U N I T  

The target and sea l -in unit has an operating co i l  tapped at 0 . 2  and 2.0 amperes. The rel ay is shipped 
from the factory with the tap screw in the hiqher ampere pos ition . The tap screw is the screw hol d ing 
the right hand stationary contact . To change the tap setting, first remove one screw from the l eft hand 
stat ionary contact and p l ace it  i n  the d esired tap. Next remove the screw from the undesired tap and 
p lace it on the l eft hand stati onary contact where the first screw was removed . See F igure 1 .  Thi s  
procedure is necessary to prevent the right hand stationary contact from getti ng out of adjustment . 
Screws shoul d  never be l eft in both taps at the same time. 

Pickup And Dropout Test 

1.  Connect rel ay studs 1 and 2 (See the test c ircuit  of F i gure 1 8) to a DC source , ammeter and 
l oad box so that the current can be control l ed over a range of 0.1 to 2 . 0  amperes . 

2. Turn the time d i a l  to the ZERO T IME D IAL POS I T ION . 

3 .  Increase the current s l ow l y  until the sea l - i n  unit pi cks up . See Table 1 1 . 

4. Move the time dia l away from the ZERO T IME D IAL posit ion, the sea l-in uni t  shoul d  remain in the 
pi cked up positi on. 

5. Decrease the current slow l y  unt i l the sea l-in unit drops out. See Tabl e 1 1 .  

1 1  

-----�------,..---.......--- ------ - .  
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TAP 

0.2 

2.0 

GEK-45375 

Tf·BLE 1 1  

PICK-UP 
CURRENT 

0.1 2 - 0. 20 

1 .2 - 2.0 

INSTALLATION 

DROP-OUT 
CURRENT 

.05 or  more 

. 50 or more 

The re l ay shou ld  be insta l l ed in a c l ean, dry l ocation, free from dust, and �el l l ighted to facilitate 
inspection and testing. 

The re l ay shoul d  be mounted on a vertical surface. The outl ine and panel dri l l ings are shown in 
Figures 23 and 24 . Figure 23  shows the semi-fl ush mounting and Figure 24 shows various methods of surface 
mounting. 

The internal connection diagrams for the rel ays are shown in Figures 4 and 5. Tyoica l externa l 
connections a re shown in Figure 9. 

INSTALLATION TESTS 

The fol l owing tests are to be performed at the time of instal l ation: 

Time Overcurrent Unit 

Set the tap b lock to the desired tap setting and the time dia l to the 0.5 position. Using the test 
circuit in Figure 16  gradual l y  app l y  current until the contacts just c l ose . This va l ue of current is 
defined as pickup and shou ld  be  within three percent of tap val ue for 60 Hz rel ays and within 7 . 5 percent 
of tap va l ue for 50 Hz rel ays. 

Check the ope rating time at some mu l tip l e  of tap val ue and the desired time dial setting. This 
m u l tip l e  of tap val ue may be five times tap rating or the maximum fau l t  current for which the re l ay must 
coordinate. This val ue used is l eft to the discretion of the user .  

Hi-Seismic Target and Seal - In Unit 

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

2 .  Perfo rm pickup and drop o ut tests as out l ined in the Acceptance Test Section. 

Hi-Seismic Instantaneous Unit 

1 .  Sel ect the desired range by setting the l ink in the proper position. (See Figure 1 and the 
Interna l Connections Diagram). Whenever  possibl e al ways sel ect the higher range since it has 
higher continuous rating. 

2. Set the instantaneous unit to pick up at the desired current l evel.  See  "Setting the Instant­
aneous Unit" in the "Acceptance Test Section". 

Al l the tests described above under Insta l l ation Tests must be performed at the time of instal l ­
ation. In addition, if those tests described under the "Acceptance Tests S ection" were not performed 
prior to insta l lation, it is recommended they be performed at this time . 

PER I OD IC CHECKS AND ROUTINE MAINTENANCE 

In view of the vital ro l e  of protective rel ays in the operation of a power system it is impo rtant 
that a periodic test program be fo l l owed. It is recognized that the interval between periodic checks 
wi l l  vary depending upon environment, type of re l ay and the user's experience with periodic testing. 
Unti l the user has accumu l ated enough experience to sel ect the test interval best suited to his 
individual requirements it is suggested that the points l isted be low be checked at an interva l of from 
onP to two years. 
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GEK-45 375  

These tests are intended to insure that the relays have not deviated from their originnl setting. 

� If deviations are encountered the relay must be retested and serviced as des cribed in this manual. 

t 

T IME OVERCURRENT U N I T  

1. Perform pickup test as des cribed in the " I nstallation Section" for the tap settinq in service. 

2. Perform the time tests as described in the " I nstallation Section". 

H I-S E I SM I C  I NSTANTANEOUS U N I T  

1. Check that the instantaneous unit picks up at the desired current 1 eve 1 , as out 1 i ned in the 
"Acceptance Test Section". 

H I - S E I SM I C  TARGET AND SEAL- I N  U N I T  

1. Check that the unit picks up at the values shown in Table 11. 
2. Check that the unit drop s out at 2 5% or more of tap value. 

CONTACT CLEAN I NG 

For cleaning relay contacts, a flexible burnishing tool should be used. This consists of a flex­
ible strip of metal with an  etched-roughened surface resembling in effect a superfine file. The 
polishing action is so delicate that no  s cratches are left, yet it will clean off any corrosion 
tho roughly and rapidly. Its  flexibility insures the cleaning of the a ctual points of contact. Do not 
use knives, files, abrasive paper or cloth of any kind to clean relay contacts. 

COVE R CLEA N I NG 

The lexa n cover should only be cle aned with soap and water. If solvents a re used that contain  
ydr ocarbons, then the cover may  become cloudy. 

SYSTE�1 TEST 

Although this instruction book is p rimarily written to check and set the I FC relay, overall 
functional tests to check the system operation are recommended at intervals based o n  the customer's 
experience. 

S E RV I C ING 

TIME  OVE RCURRENT UN I T  

I f  it i s  found during installation  o r  periodic testing that the time overcurrent unit i s  out of 
limits, the unit may be recalibrated a s  follows: 

Pickup Tests 

Rotate time dia to No. 0 time 01al setting and check by mean s  of a lamp that the contacts just 
close. 

The point at ,_., 
in or  out by means 

:� the contacts jJ�t close can be adjusted by running the stationary contact brush 
f its adjusting s crew. This s c rew should be held securely in its support. 

With the cont �ts just closing at No. 0 time settinq, there should be sufficient gap between the 
stationary contac rush a n d  its metal backing strio to insure aoproximately l/32" wipe. 

The pickup c• the unit for any current tap setting is adjusted by mean s  of a spring-adjusting ring. 
By turning the r �g the ope rating current of the unit may be brought into agreement with the tap setting 
employed if for ;orne reason, this adjustment ha s been disturbed. This adjustment also permits any 
desired setting intermediate between the various tap settings to be obtained. If such adjustment is 
requi red, it is recommended that the hiqher tap setting be used. It should be noted that the relay will 
not necessarilY aqree '.�ith the time current cha racteristics of Figures 6-R and 20- 2 2, if the relay has 

en adjusted to pickup at a v al�e other than  tap value, because the torque level of the relay has been 
.;hangP<i. 

Conn2ct the operating coil termin als to a source of the proper frequency and qood waveform having 
a voltaqe of 110 or  mo re, with resistance load boxes for setting t:1e current. See Test Circuit 
Figure 16. 
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GEK-45375 

With the tap b lock set for the l owest tap and the time dia l set where contacts are just open, 
adjust the control spring to just c lose the contacts within the limits given bel ow wh ich are p lus and 
minus 1 %  of the tap amps. See Tab l e 1 2. 

TABLE 12 

Tap Range Tap M in. Amps l Max. Amps. 

0.5-4 0.5 . 495  . 505 

1 .0-1 2.0 1 .0 . 99 1.  01 

It shou l d  never be necessary to wind up the control spring adjuster more than 30 degrees (one notch) t 
or  unw ind it more than 1 20 degrees (three notches) from the factory setting to obtain the above p ickup 
setting. 

Time Tests 

W ith the tap b lock set fo r the l owest tap and the time dial at No. 5 sett ing, app l y  f ive t imes tap 
cu rrent to the rel ay. 

Adjust the posit ion of the d rag magnet assembl y  to obtai n  an operating t ime as l isted in Tab l e  1 3. 

TABLE 13 

Rel ay Time (Seconds) 
Min. Max. 

IFC51  1 .  76 : 1 .80 I IFC53 1 .29 ' 1. 33 
IFC77 0.90 : 0.94 

I 
! 
I 

However, it wou l d  be p referab l e  to adjust the operating time as near as possibl e  to 1 .78, 1.31  or 
0 . 92 seconds. The drag magnet assembl y  shou l d  be approximate l y  in the m idd l e of its t rave l .  The d rag 
magnet assemb ly  is adjusted by l oosening the two screws securing it to the suppo rt structure. See 
Figu re 1. Moving the drag magnet towards the disk and shaft decreases the operat ing time and moving 
the drag magnet away from the disk and shaft increases the operating time. The screws securing the 
drag magnet assemb ly to the support structure must be tight before proceeding with other time checks . 

MECHAN ICAL ADJUSTMENT 

The disk does not have to be in the exact center of either  air gap for the rel ay to perform correctly. 
Shou l d  the disk not c l ea r  a l l gaps, the fol l owing adjustment can be made. 

1 .  Determine which way the disk must b e  a l igned to c l ear a l l gap surfaces by 0.01 0 inch. 

2. Remove the drag magnet assembl y  by l oosening the two screws securing it to the support structure . 
The screws need not be removed. 

3. Loosen the upper pivot bea ring set screw ( 1/16  inch hex wrench) s l ightl y, so the upper pivot can 
move free l y .  Do not remove the set screw f rom the support structure. 

4. Loosen the jewel bearing set screw as in 3 above . 

5 .  App ly  a sl ight downward finger pressure on the upper p ivot and tu rn the jewel bearing screw, from 
the unders ide of the support structure, to position the disk as determined in 1 above . 

6. Turn the jewel bearing screw 1 /8 turn c l ockwise and tighten the upper pivot set sc rew to 2.5-3 . 5  
inch pounds of torque. 

t. Turn the jewel bearing screw 1 /8 turn countercl ockw ise. This w i l l l ower the d isk and shaft as­
semb l y  approxi matel y  0.005 inch and perm i t  prope r end-play . The shaft must have 0.005-0.01 0 inch 
of end-pl ay. 

1 4  
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G E K-45375 

8. Tighten the jewel bearing s et s crew to 2.5-3.5 inch pounds of torque. 

9. Rotate the disk throug� the electromagnet gap. The disk should clear the gap surfaces by 0. 0 1 0  
inch and be within 0.005 inch flatnes s. If the disk is not within 0. 005  inch flatnes s the disk 
should be replaced. 

1 0. Reinstall the drag magnet a s s embly and check that the disk has at least 0.01 0 inch clearance 
from the drag magnet assembly surfaces. 

11. Tighten the drag magnet a s s embly mounting s crews with 7-10 inch pounds of torque, after s ecurely 
s eating the assembly and positioning it a ccording to the Time Test above. 

H I -S E I St� I C  I NSTANTANEOUS liN I T  

1 .  Both contacts should clos e  at the s ame time. 

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

3 .  \4ith the armature against the pole piece, the cross  meMber of the "T" s pring should be in a 
horizontal plane and there should be at least 1 A:i4" wipe on the contacts. Check this by 
ins erting a 0.01 0" feeler gage between front half of the shaded pole with the armature held! 
clo s e. Contacts should clo s e  with feeler gage in pla ce. 

4. Since mechanical adjustments may affect the Seismic Fragility Level, it is advised  that no 
mechanical adjustments be made if s eismic capability is of concern. 

H I -SE ISMI C TARGET AND SEAL - I N  UN I T  

Check 1 and 2 as des cribed under Instantaneous Unit. 

To check the wipe of the s eal-in unit, insert a 0. 01 0" feeler gage between the plas tic residual 
of the armature and the pole piece with the armature held clos ed. Contacts should close  with feeler 
gage in place. Since mechanical a djustments may affect the Seismic Fragility Level , it is advise d  
that n o  mecnan1cal adjus tments b e  made if s eismic capability is o f  concern. 

REN E1�AL PARTS 

I t  is recommended that sufficient quantities of rene�1al parts be carried in stock to enable the 
prompt replacement of any that are �1orn, broken or dama9ed. 

When ordering renewal parts, a ddre s s  the nearest Sales Office of the General Electric Company, 
specify quantity required, name of the part wanted, and the complete model number of the relay for 
which the part is required. 
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TOP 

PIVOT 

SEAL-IN 

TARGET TAP 

SELECTOR SCREW 

SEAL-IN UNIT 

STATIONARY CONTACT--� 

SEAL-IN 

TARGET 

GEK-4537'i 

C NTROL SPRING 

ADJUSTING 

RING 

TIME OVERCURRENT 

TAP SELECTORS 

INSTANTANEOUS 

UNIT 

MAIN MOVING 

CONTACT 

MAIN STATIONARY 

BRUSH AND CONTACT 

ASSEMBLY 

FIGURE 1 ( 8042 708 ) TYPE I FC53B RELAY, REMOVED FROM CASE, FRONT VIEt� 

SUPPORT 

STRUCTURE 

DISK 

U MAGNET 

AND TAP 

BLOCK ASSEMBLY 
TIME OVERCURRENT 

UNIT 

FIGURE 2 (80427 1 1 ) TYPE IFC53B RELAY, REMOVED FROM CASE, REAR VIEW 
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EE-MAGNET AND 

TAP BLOCK ASSEMBLY 

TIME-OVERCURRENT UNIT 

FIGURE 3 ( 8042750 ) TYPE IFC77B RELAY, REMOVED FROM CASE, REAR VIEW 
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FIGURE 4 (0257A8339-2) INTE RNAL CONNECTIONS FOR RELAY TYPES I FC51A , I FC53A AND  I FC77A- F RONT VIEW f 
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FIGURE 5 (0 257A8340-5 ) INTERNAL CONNECTIONS FOR RELAY TYPES IFC51B, I FC53B AND IFC7 7B-FRONT VIEW 
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A- C B U� 

5 2  

F E E D E R  

( + ) D - C  T RI P  S U S  

FIGURE 9 (0257A9647-0 ) EXTERNAL CONNECT IONS OF FOUR IFC RELAYS USED FOR MULT I-PHASE 
AND PHASE TO GROUND FAULT PROTECTION OF A 3- PHASE C IRCU IT 
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* F IGURE 1 5  (0269A l 787-1 ) TEST CONNECT IONS FOR TEST I NG CT SECONDA RY USED W ITH THE I FC RELAY 
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FIGURE 16 ( 0269Al 789- 0 )  TEST CONNECTIONS FOR TESTING PICKUP AND OPERATING T IMES OF  
THE I FC RELAY TIME OVERCURRENT UNIT 
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