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TIME OVERCURRENT RELAYS

TYPES
IFC 51A and 518
IFC 53A and 53B O

IFC 77A and 778
The type IFC relays covered by these 1instructions are extended range, single phase, time overcurrent
relays. The various time-current characteristics available are as follows:

L 4

IFC51A, IFC51B - Inverse time

IFC53A, IFC53B - Very inverse time

IFC77A, IFC77B - Extremely inverse time \Q

The IFC51B, 538 and 778 relays also include a hinged.armature instantaneo rrent unit which

provides instantaneous tripping at high current levels. The instantaneous uni§ ij included in the
IFC51A, 53A or 77A relays. Both the time overcurrent unit and the instantangous rcurrent unit are
described in detail in the section on CONSTRUCTION. Each relay is eauipped w dual rated target and

seal-in unit.

ic capability including
it 1s supplied. Also, these

Whea semiflush mounted on a suitable panel, these relays have a hj
both the target seal-in unit and the instantaneous overcurrent unit wh
relays are recognized under the Components Program of Underwriters

on. The outline and panel
ions are shown in Figure 4 for the
IFC778.

The relay is mounted in a size C1 drawout case of molded
drilling are shown in Figures 23 and 24. The relay internal co
IFC51A, IFC53A and IFC77A, and in Figure 5 for the IFC51B 3

APPLICATI
Time overcurrent relays are used extensively for t& tion of utility and industrial power Jis-

tribution systems and frequently for overload backup pr tion at other locations. The EXTREMELY INVERSE
time characteristics, Figure 8 and 22, of the IFC77A 7B relays are designed primarily for use where
they are required to coordinate rather closely with o ses, distribution cutouts and reclosers. They
also provide maximum tolerance to allow for co up. This is the result of an extended service

outage which results in a heavy accumulation g ds automatically controlled devices such as refriae-
rators, water heaters, water pumps, oil burnée c. Such load accumulations often produce inrush cur-
rents considerably in excess of feeder full rrent for a short time after the feeder is energized.
The EXTREMELY INVERSE time characteristic oft its successful pickup of these loads and at the same
time provides adequate fault protection.

The VERY INVERSE time characteristj re 7 and 21, of the IFC53A and IFC53B relays are likely

to provide faster overall protection iff ap ations where the available fault current magnitude remains
fairly constant due to a relativel® co generating capacity. The variation in the magnitude of fault
current thru the relay is therefor ﬁ.ﬁg. dependent upon the location of the fault with respect to the re-
lay. The INVERSE time overcurren ha teristics, Figure 6 and 20, of the IFC51A and IFC51B relays tend
to make the relay operating ti dependent upon the magnitude of the fault current than in the case of
VERY INVERSE and EXTREMELY INV ces. For this reason, INVERSE type relays are likely to provide
faster overall protection in ions where the available fault current magnitudes vary significantly
as a result of frequent chan the source impedance due to system loading and switching.

The usual applicati hese relays requires three relays for multiphase fault protection, one per
phase, and a separateyeel regidually connected for single-phase-to-ground faults. Typical external
connections for thi® a j on are shown in Figure 9. Use of a separate ground relay is advantageous

because it can be 0 vide more sensitive protection against ground faults.

In the appli these relays with downstream automatic reclosing devices, the relay reset time
should be considered? his 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 10 time dial. At lower time dial settings the reset
times are proportionately lower. The reset time of all VERY INVERSE and EXTREMELY INVERSE relays is appro-
ximately 6Q second®. The reset time of all INVERSE relays covered by these instructions is approximately
7 seconds.

tructions do not purport to cover all details or variations in equipment nor to provide for
le contingency to be met in connection with installation, operation or maintenance. Should
information be desired or should particular problems arise which are not covered sufficiently for
aser's purposes, the matter should be referred to the General Electric Company.

the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
such assurance is given with respect to local codes and ordinances because they vary greatly.
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to 0.40 seconds is generally allowed, depending on the clearing time of the breaker involved.
coordination times include, in addition to breaker clearing time, 0.10 seconds for relay ov

and 0.17 seconds for safety factor. For example, if the breaker clearing time is 0.13 secofids

g8 cycles%, the coordination time would be 0.40 seconds (0.13+0.10+0.17). If the relay ti i t by
est at the current level in question, the safety factor may be reduced to 0.07 seconds. Then if the
downstream breaker time is 5 cycles (0.08 seconds) a minimum of 0.25 seconds (0.08+0.10+0.07) could be

When setting these relays to coordinate with downstream relays, a coordination time of fro
a

allowed for coordination. If relay coordination times are marginal or impossible to obtaig, use the
relay overtravel curves of Figures 10, 11 or 12 to refine the relay settings. First determine the relay
operating time necessary to just match the operating time of the downstream relay hich coordination
is desired. Determine the multiple of pickup and the necessary time dial settyng vide this relay
operating time. Use the appropriate curve of Figure 10, 11 or 12 to determine omgftravel time in
percent of operating time and convert this into real time. Add this time to ker time and the
safety factor time and the original relay operating time to determine the fiffal y onerating time re-

quired. Set the relay to this value.

Once the current in the relay operating coil is cut off the relay
six cycles (0.1 second) with normal adjustment of contact wipe. This
conjunction with instantaneous reclosing schemes without risk of a f e
is reclosed on a circuit from which a fault has just been cleared.

will open in approximately
the use of the relay in
ip when the circuit breaker

The instantaneous overcurrent unit present in the IFC51
overreach characteristic as illustrated in Figure 13. This
usually present in the line current at the inception of a fa
for this unit the transient overreach must be taken int
should be applied to proportionately increase the calcul
will not overreach a downstream device and thereby cau
scheme. The operating time characteristics of this unj

, IEC d IFC77B relays has a transient

t ult of the DC offset that is

> en determining the pickup setting

ion. The percent transient overreach
up setting so that the instantaneous unit

own in Figure 14.

CON

The IFC induction disk relays consist ofgf8
connection plug to make up the electrical @
Figures 2 and 3 show the induction unit mouMged
by a current operating coil mounted on ei re
carries a moving contact which completes th a
The disk assembly is restrained by a spi
tion is retarded by a permanent magnet

1) ase, cover, support structure assembly, and a -
ion.™ See Cover Figure and Figures 1,2,3 and 19.

o the molded support structure. This disk is activated
aminated EE or U-Magnet. The disk and shaft assembly

or trip circuit when it touches a stationary contact.

ng to give the proper contact closing current. Its rota-

in a molded housing on the support structure.

he C1 case, shown in Figure 19, has provisions for 14 connec-
located up front. As the connection plug is withdrawn, it
output contact circuits first. Thus, the trip circuit is opened

conndeted. Next, current circuit fingers on the case connection block
engage the shorting bar (locaged the lower front of the case) to short-circuit external current
transformer secondary connec he window provides visual confirmation of CT shorting. The
connection plug then clear e rent circuit contact fingers on the case and finally those on the relay
support structure to completely We-energize the drawout element.

The drawout connection/test sy
tion points, and a visible CT shgrt
clears the shorter contact fingershi

before any other circuits are di

the time overcurre e Figure 1. The seal-in unit has its coil in series and its contacts in
parallel with th C f the time overcurrent unit such that when the induction unit contacts

close the seal bcks up and seals in. When the seal-in unit picks up, it raises a target into
view which la remains exposed until released by pressing a reset button located on the upper
left side of th

There is a H’i-Sei@rget and seal-in unit mounted on the front to the left of the shaft of

The IFC "B" model relays in addition to the above contain a Hi-Seismic instantaneous unit, see
Figure 1. The instantaneous unit is a small hinged type unit which is mounted on the front to the right
of the sha®t of@®he time overcurrent unit. Its contacts are normally connected in parallel with the
contactsf the time overcurrent unit and its coil is connected in series with the time overcurrent
the instantaneous unit picks up it raises a target which latches up and remains exposed
released. The same reset button that releases the target seal-in unit also releases the
the instantaneous unit. .

magnetic shield, depicted in Figure 1, is mounted to the support structure of inverse and very
se time overcurrent IFC relays, to eliminate the proximity affect of external magnetic materials.

e e i iy e = et T ATe e e Teea e
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~_Both the Hi-Seismic target and seal-in unit and the Hi-Seismic instantaneous unit have the
"Hi-G" molded into their target blocks to distinguish them as Hi-Seismic units. Seismic Fragilitf
exceeds peak axial acceleration of 10g's(4g ZPA)when tested using a biaxial multi-frequency inp
to produce a Required Response Spectra (RRS) in accordance with the IEEE Proposed Guide for Se

ing of Relays, P501, May, 1977.

RATINGS

The relays are designed for operation in an ambient air temperature from -20°C to +55°C4¢

TIME OVERCURRENT UNIT

Ranges for the time overcurrent unit are shown in Table 1. \%
TABLE 1 @

% Frequency Current Range
Relay ' (Hertz) : (Amperes)
IFC51A & B/ 3
IFC53A & Bf} 50 and 60 J
IFC77A & B;

Available taps for the time overcurrent unit ar wipin Table 2.

Range jlable
(Amperes) res)
0.5 - 4.0 0.5, 0.6, 0.7, 0 , 1.2, 1.5, 2.0, 2.5, 3.0, 4.0
1-12 1.0, 1.2,.1. . 2.5, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 10.0, 12.0

The one second thermal ra®iifigsare listed in Table 3.

O TABLE 3

Model @Overcurr‘ent Unit One Second Ratina Any Tap | K
(Amperes) ! (Amperes)

IFC .5 -4.0 128 16384
1.0 - 12.0 260 67600
0.5 - 4.0 14Q 19600

IFC53 1.0 - 12.0 260 67600

4

FC77 0.5 - 4.0 84 7056

1.0 - 12.0 220 48400
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Ratings less than one second may be calculated according
time in seconds that the current flows.

to the formula I =<vK/T, where T@

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

TABLE 4
0.5 - 4.0 Ampere Range Ratings
[ Model ! Tap
0.5 0.6 0.7 J0.8 11.0 [1.2 1.5 i2.0
IFC51 1.6 [1.8 2.0 (2.1 (2.3 2.7 13.0 (3.5
IFC53 3.8 4.0 [4.2 14.4 14.7 (5.0 I5.3 5.8
IFC/7 2.5 2.7 13.0 13.2 13.6 4.0 4.5 5.2
TABLE 5
1.0 - 12.0 Ampere Ra t
i Model
L 1.00 1.2 7 1.5 1! 5.0 6.0 7.0 8.0 10.0{ 12.0
HE 3.71 4.1 14.6 8.5 9,3 :10.0.110,8 ' 12,1 ] 13.2
IFC53 6.8 7.1 1 7.7 11.0011.6 T12.4 J12.6 ] 13.5 | 14.4
IFC77 5.81 6.4 1 7.2 13.6115.1 116.4 i{17.6 | 19.8 21.8
HI-SEISMIC INSTANTANEOUS UNIT
The instantaneous coil is tapped for ra@ion on either one of two ranges (H or L). Selection of
the high or low range is determined by pogition of the 1link lTocated on the top of the support
structure. See Figure 2 and Table 6.
TABLE 6
L 4
Hi-Seismic La * Continuous ! ** One
Instantaneous ition Range Rating Second K
Unit  (Amps) (Amps) (Amps) i Rating
6 | (Amps)
2 - 50 ; L 2 -10 3.7 : 130 16,900
Z H 10 - 50 7.5
t f
- , L 6 - 30 10.2 1260 67,600
a H 0 - 150 19.6 ‘

*The range is approximate, which means that the 2-10, 10-50 may be 2-8, 8-50. There will always
be, at Tea®t one ampere overlap between the maximum L setting and the minimum H setting. Whenever
poSsible. always select the higher range, since it has the higher continuous rating.

* currents may be applied for shorter lengths of time in accordance with the formula:
|
I =JK/T ~
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Since the instantaneous unit coil is in series with the time overcurrent unit coil, see e A
5 and 6 to determine the current 1imiting element for both continuous and short time ratings. o

HI-SEISMIC TARGET AND SEAL-IN UNIT

Ratings for the target and seal-in unit are shown in Table 7. S

TABLE 7 \%

D.C. Resistance + 10% (ohms)
Min. Operating (Amp,) +Q -60%
Carry Continuous {Amperes)
Carry 30 Amps for (Sec.
Carry 10 Amps for (Sec.

60 Hz Impedance (Ohms)

Jo|o|ojo|m|o
dNOuNON
| W)

o

.

If the tripping current exceeds 30 amperes an auxiliary
such that the tripping current does not pass through the conta
protective relay.

be used, the connections being
target and seal-in coils of the

-in unit.

CONTACTS &
The current-closing rating of the contacts is 30 a@ r voltages not exceeding 250 volts. The
eQeal

current carrying rating is limited by the ratings of th

Burdens for the time overcurrent unit a n in Table 8.
8.

-
Mi B ns at Min. Burdens in Ohms E
MODEL | HZ | RANGE 4 ZaN[idhneh " T2 [ (2) Tires Pickup
Am - -
R Iy z 3_| 10 20|
0.5- 5.43 121.53 }22.20|12.55| 5.14| 3.29
IFC51| 60 [ 1. Q|Y.0 [T.a7| 5.34 [ 5.54| 3.09| 1.28] 0.82
0.5 0.5 [ 1.52 [ 4.23] 4.50[ 4.47| 3.101 1.93
IFCS3 | 60 |~ 0 [ 1.0 [0.38 ] 1.06 ] T.13| T.17 | 0.78 1 0.4%
1FC77 /s J4.010.5 [1.55] 2.36 | 2.B2| 2.86; 2.93] 2.76
%9%12.01.0 | 0.59| 0.43] 0.73| 0.741 0.751 0.70
IF »s_ 4.0{0.5 | 4.53{17.95[18.50| 11.45| 4.28 | 2.70
, 0-12.0[ 1.0 [ 1,22 [ .45 .62 2,58 T.07 [ U.68
IFC53 0.5- 4.010.5 |1.27} 3.52| 3.75| 3.72| 2.58| 1.61
1.0-12. 01 7.0 U. 3¢ U. 8o U.54 U.93 U. 63 V.4]
0.5- 4.0/0.5 | 1.29 ] 1.97] 2.35| 2.38) 2.44] 2.30
IFC7T74 50 |07 o T o o T 036 U505 T 053 U E

%
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-

Note: The impedance values given are those for minimum tap of each range, the impedance for
taps at pickup current (tap rating) varies inversely, (approximately) as the square of thegfdp

rating. For example, an IFC77 60Hz relay with 0.5 - 4.0 amp range has an impedance of 2. oh
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 are listed in Table 9.
TABLE 9 4

Hi Hz {Link Range }Min Burdens at Min. n
Seismic Position| (Amps) I(’ickup Pickup (Ohms) di . (
Inst. Unit Amps ) e Pickup _

(Amps) R X z 0 [0

2-50 60

2-10 . 2 n.7501 0.65n0 | f%eg2|X0.634| 0.480 |
10-50 10 0.070] 0.02 0.072] 0.071

6-30 6 0.110; 0.0 0. 0.095] 0.08]

| O

0

$5] 0.095/ 0. 0.
30-150 1 30 0.022 | 0.022|0.n22

9

0

0

0

6-150 60

2-50 50

2
8| 0.400 |

70-50 1 10 1 0.0

. 0 0.05¢2
6-30 6 09 0651 0.
0

2] 9.060
2] 0.079{ 0.068
9] 0.018] 0.018

i I‘f_ i (T
~n
]
—_
o
~n
o
™~

6-150 50

CHARAC STICS

TIME OVERCURRENT UNIT (

Pickup < Z

Pickup in these relays is defined N rrent required to close the contacts ftrom the 0.5 time
dial position. Current settings are m ans of two movable leads which cannect to the tap block
at the top of the support structure, g€e re 1. The tap block is marked A through J, A through M
or A through N. See the nameplate t lay for tap settings.

Example: L 2

The 2 amp tap for a 7 time overcurrent relay requires one movable lead in position D

to N
and the other in position D\

Operating Time Accuracy

The IFC relays s erate within +7% or + the time dial setting times 0.010 seconds, whichever is .
greater, of the publ ime curve. Figures 6-8 and 20-22 show the various time-current characteristics!,
for the IFC rel tting of the time dial determines the length of time required to close the con-
tacts for a gij#en c nt. The higher the time dial setting the longer the operating time.

The con arefjust closed when the time dial is set to zero. The maximum time setting occurs
when the time i€ set to 10 and the disk has to travel its maximum distance to close the contacts.

Reset

T um‘t’esets at 90% of the minimum closinj current. Reset times are proportionate to the time
dial seQtings. The time to reset to the number 10 time dial position when the current is reduced to zero

is a ately 60 seconds for the IFC53 and 77 relavs. The IFC51 relay will reset in approximately 12
se

s&

m the same number 10 time dial.

o e ——— - ]
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HI-SEISMIC INSTANTANEOUS UNTT

selected by means of a 1ink located on the top of the support structure. See Figure 1. Thegtime

The instantaneous unit has a 25 to 1 range with a tapped coil. There are high and low ¢
current curve for the instantaneous unit is shown in Figure 14. G

HI-SEISMIC TARGET AND SEAL-IN UNIT

The target and seal-in unit has two tap selections located on the front of the unit. §gé Figure 1.

RECEIVING, HANDLING AND STORAGE \%

These relays, when not included as a nart of a contrnl panel, will be shipp n' cartons designed
to protect them against damage. Immediately upon receipt of a relay, examine®i any damage
sustained in transit. If injury or damage resulting from rough handling is i , file a damage
claim at once with the transportation company and promptly notify the neagest eral Electric
Apparatus Sales Office.

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

tored in their original
” Foreign matter collected on
se trouble in the operation of

If the relays are not to be installed immediately, they
cartons in a place that is free from moisture, dust and metal
the outside may find its way inside when the cover is remqved a
the relay. :

_ACCEPTANCE

ND ACCEPTANCE TEST should be made to insure
elay calibrations have not been disturbed.

Immediately upon receipt of the relay an INSPECTI
that no damage has been sustained in shipment and t

If the examination or test indicates that readjustmgn ecessary, refer to the section on
SERVICING.
These tests may be performed as part o nstallation or acceptance tests at the discretion

of the user.

Since most operating companies use dj e procedures for acceptance and installation tests,
the following section includes all applidab sts that may be performed on these relays.

VISUAL INSPECTINON . Q
Check the nameplate to insur t“the model number and rating of the relay aaree with the

requisition. K
Remove the relay from its& d check that there are no broken or cracked parts or any

other signs of physical damag€.

MECHANICAL INSPECTION
1. There shou be@n’ceab]e friction when the disk is rotated slowly clockwise. The disk
should repur elf to its rest position.

cgntrol spring is not deformed nor its convolutions tangled or touching.

3. The armatu d 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 1/64"
wipe on the seal-in and the instantaneous contacts.
4
targets in the seal-in unit and in the instantaneous unit must come into view and latch
the armatures are operated by hand and should unlatch when the target release button
erated.

F=Y

Make sure that the brushes and shorting bars agree with the internal connections diagram.

CAUTION: Should there be a need to tighten any screws, DO NOT OVER TIGHTEN to prevent
stripping.
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DRAWOUT RELAY TESTING

The IFC relays may be tested without removing them from the panel by using the 12XCA11
point test probes. The 12XCA11A1 four point test Probe makes connections to both the relay andqthe
external circuitry, which provides maximum flexibility, but requires reasonable care since @.CT
shorting jumper is necessary when testing the relay. The CT circuit may also be tested by u an
ammeter instead of the jumper. See the test circuit in Figure 15.

POWER REQUIREMENTS GENERAL ¢
A11 alternating current operated devices are affected by frequency. Singe usoidal
waveforms can be analyzed as a fundamental frequency plus harmonics of the fu en frequency, it
follows that alternating current devices (relays) will be affected by the appldie veform.
Therefore, in order to properly test alternating current relays it is al to use a sine
wave of current and/or voltage. The purity of the sine wave (i.e., its d rom harmonics)

cannot be expressed as a finite number for any particular relay, however, a elay using tuned
circuits, R-L or RC networks, or saturating electromagnets (such as tim epcurrent relays) would

be essentially affected by non-sinusoidal waveforms. Hence a resis ted circuit, as shown in
Fiqures 16-18, is recommended.

TIME OVERCURRENT UNIT

Rotate the time dial slowly and check by means of at the contacts just close at the zero
time dial setting.

The point at which the contacts just close can Qxed by running the stationary contact brush

in or out by means of its adjusting screw.

With the contacts just closing at No. 0 tim
stationary contact brush and its metal backi

s g, there should be sufficient gap between the
tri insure approximately 1/32" wipe.

The minimum current at which the cont
tap block at the top of the support stru rey

i11 just close is determined by the tap settina in the
See Characteristic section.

The pickup of the time overcurren r any current tap setting is adjusted by means of a
spring-adjusting ring. See Figure 1. ing-adjusting ring either winds or unwinds the spiral
control spring. By turning the rin h rating current of the unit may be brought into agreement

with the tap setting employed, if

Justment has been disturbed. This adjustment also permits
any desired setting intermediat® pe

the various tap settings to be obtained. If such adjustment
is required, it is recommended higher tabp be used. It should be noted that the relay will not
necessarily agree with the tim&curréfit characteristics of Figqures 6-8 and 20-22, if the relay has been
adjusted to pickup at a val t than tap value, because the toraue level of the relav has been

changed.
Time_Setting O

The setting t i dial determines the length of time the unit requires to close the contacts
when the currentyr redetermined value. The contacts are just closed when the time dial is set

on 0. When th ] is set on 10, the disk must travel the maximum amount to close the contacts
and therefor etting gives the maximum time setting.

The primary iflstment for the time of operation of the unit is made by means of the time dial.
However, further adjustment is obtained by moving the permanent magnet along its supporting shelf;
moving the magnet toward the disk and shaft decreases the time, while moving it away increases the time.

] relay at 0.5 time dial position and the lowest tap. Using the test connections in Figure 16
unit should close the contacts within £3% of tap value current for 60 Hz relays and within

10
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'6 Time Test

Set the relay at No. 5 time dial setting and the Towest tap. Using the test connection iff Fi 16
apply five times tap current to the relay. The relay operating times to close its contact iSh1isted
in Table 10.

TABLE 10

: Relay i Hz Time’(seconds)
i Min. Max.

‘. IFC51 50 and 60 1.75 1.81
0 T IFC53 50 and 60 1.28 1,34 '
—1FC77 50 and 60 0.89 0.95

HI-SEISMIC INSTANTANEOUS UNIT 6

Make sure that the instantaneous unit 1link is in the correct posi
to operate. See the Internal Connections Diagram Figure 5 and con
of Figure 17. Whenever possible use the higher range since the hi
rating.

r the range in which it is
ndicated in the test circuit
ge has higher continuous

n
2N

Setting The Hi-Seismic Instantaneous Unit

The instantaneous unit has an adjustable core locat
To set the instantaneous unit to a desired pickup loosen
core clockwise decreases the pickup, turning the core c
the current slowly until the unit picks up. It may b
desired pickup value is obtained. Once the desired

‘> CAUTION - Refer to Table 6 for the continuous e nd ratings of the instantaneous unit. Do not
exceed these ratings when applying to the instantaneous unit.
a must be obtained between a core position of 1/8

The range of the instantaneous unit (See\
of a turn of full clockwise and 20 turns cou ockwise from the full clockwise position. Do not
leave the core in the full clockwise positio®.

2 4
HI-SEISMIC TARGET AND SEAL-IN UNIT
The target and seal-in uni operating coil tapped at 0.2 and 2.0 amperes. The relay is shipped
1

from the factory with the tap s the higher ampere position. The tap screw is the screw holding
the right hand stationary cong@@t. change the tap setting, first remove one screw from the left hand
stationary contact and place i) the desired tap. Next remove the screw from the undesired tap and
place it on the left hand sta®y y contact where the first screw was removed. See Figure 1. This

op of the unit as shown in Figure 1.
nut and adjust the core. Turning the
ckwise increases the pickup. Bring up
sary to repeat this operation, until the
lue is reached, tighten the locknut.

- procedure is necessary t nt the right hand stationary contact from getting out of adjustment.
‘;} Screws should never le njpboth taps at the same time.
Pickup And DropouifTest
1. Connect y sgids 1 and 2 (See the test circuit of Figure 18) to a DC source, ammeter and
load box s the current can be controlled over a range of 0.1 to 2.0 amperes.

2. Turn the time dial to the ZERO TIME DIAL POSITION.
3. Irgrease the current slowly until the seal-in unit picks up. See Table 11.

4. he time dial away from the ZERO TIME DIAL position, the seal-in unit should remain in the
9 ed up position.

ecrease the current slowly until the seal-in unit drops out. See Table 11.

11
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TABLE 11 O .
AP PICK-UP DROP-OUT O

CURRENT CURRENT
0.2 0.12 - 0.20 .05 or more
4
INSTALLATION \%
The relay should be installed in a clean, dry location, free from dust@ 1 lighted to facilitate

2.0 1.2 - 2.0 .50 or more
inspection and testing.

The relay should be mounted on a vertical surface. The outline and pa drillings are shown in
Figures 23 and 24. Figure 23 shows the semi-flush mounting and Figure sh@ws various methods of surface

mounting.
The internal connection diagrams for the relays are shown i 19ures 4 and 5. Typical external

connections are shown in Figure 9.

INSTALLATION TESTS

The following tests are to be performed at the time Qf tion:

Time Overcurrent Unit

Set the tap block to the desired tap setti%( time dial to the 0.5 position. Using the test

circuit in Figure 16 gradually apply current un ontacts just close. This value of current is
defined as pickup and should be within thr tap value for 60 Hz relays and within 7.5 percent

of tap value for 50 Hz relays.
Check the operating time at some mutipW&.of tap value and the desired time dial setting. This
multiple of tap value may be five times rd®ing or the maximum fault current for which the relay must
e

coordinate. This value used is left pscretion of the user.
Hi-Seismic Target and Seal-In Unit
1. Make sure that the ta@ scew i§ in the desired tap.

2. Perform pickup and dr&&tests as outlined in the Acceptance Test Section.
Hi-Seismic Instantaneous UK

1. Select the desinéd rdhge by setting the link in the proper position. (See Figure 1 and the
Internal Connect tfagram). Whenever possible always select the higher range since it has

r

higher conti rating.
2. Set the 1Mgta ous unit to pick up at the desired current level. See "Setting the Instant-
aneo jt the "Acceptance Test Section".

A1l the cribed above under Installation Tests must be performed at the time of install-
ation. In addi if those tests described under the "Acceptance Tests Section" were not performed
prior to installatfon, it is recommended they be performed at this time.

@ PERIODIC CHECKS AND ROUTINE MAINTENANCE

iew of the vital role of protective relays in the operation of a power system it is important
iodic test program be followed. It is recognized that the interval between periodic checks
depénding upon environment, type of relay and the user's experience with periodic testing.

il the user has accumulated enough experience to select the test interval best suited to his

jdual requirements it is suggested that the points listed below be checked at an interval of from
0 two years.

that

12
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If deviations are encountered the relay must be retested and serviced as described in this manual.

TIME OVERCURRENT UNIT C)
1. Perform pickup test as described in the "Installation Section" for the tap settina in s ce.

2. Perform the time tests as described in the "Installation Section". S

These tests are intended to insure that the relays have not deviated from their original settC

HI-SETSMIC INSTANTANEOUS UNIT

1. Check that the instantaneous unit picks up at the desired current level ,\ ned in the
“Acceptance Test Section".
HI-SEISMIC TARGET AND SEAL-IN UNIT
1. Check that the unit picks up at the values shown in Table 11. 0

2. Check that the unit drops out at 25% or more of tap value. Q
CONTACT CLEANING

d. This consists of a flex-
ect a superfine file. The
clean off any corrosion

For cleaning relay contacts, a flexible burnishing tool sh
ible strip of metal with an etched-roughened surface resembling 1
polishing action is so delicate that no scratches are left, it
thoroughly and rapidly. Its flexibility insures the cleanin actual points of contact. Do not
lay contacts.

use knives, files, abrasive paper or cloth of any kind to an
COVER CLEANING
The lexan cover should only be cleaned with soap ateér. If solvents are used that contain

ydrocarbons, then the cover may become cloudy.
SYSTEM TEST

i

Although this instruction book is primawg itten to check and set the IFC relay, overall
functional tests to check the system operation“@ge ommended at intervals based on the customer's
experience.

ICING
TIME OVERCURRENT UNIT
If it is found during installatégn pa@riodic testing that the time overcurrent unit is out of
limits, the unit may be recalibrated WS :

close.

Pickup Tests x
Rotate time dia - to No. O@ 1 setting and check by means of a lamp that the contacts just

in or out by means f sping screw. This screw should be held securely in its support.

The point at v 2 th cts jist close can be adjusted by running the stationary contact brush
s 1

With the cont
stationary contacjy

S osing at No. O time setting, there should be sufficient gap between the

and its metal backing strip to insure approximately 1/32" wipe.

The pickup cr the Whit for any current tap setting is adjusted by means of a spring-adjusting ring.
By turning the r.ng the operating current of the unit may be brought into agreement with the tap setting
employed if for somgy reason, this adjustment has been disturbed. This adjustment also permits any
desired settgng intermediate between the various tap settings to be obtained. If such adjustment is
required, jt recommended that the higher tap setting be used. It should be noted that the relay will
aaree With the time current characteristics of Figures €-8 and 20-22, if the relay has
to pickup at a valve other than tap value, because the torque level of the relay has been

2ct the operating coil terminals to a source of the proper frequency and good waveform having
ltage of 110 or more, with resistance load boxes for setting tne current. See Test Circuit

16.
13
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With the tap block set for the lowest tap and the time dial set where contacts are just open

adjust the control spring to just close the contacts within the Timits given below which are pl
minus 1% of the tap amps. See Table 12. : b

TABLE 12 O

T
Tap Range Tap Min. Amps ! Max. Amps. s

0.5-4 0.5 .495 ' .505

1.0-12.0 1.0 .99 R \

It should never be necessary to wind up the control spring adjuster mo '43 0 degrees (one notch)
toQeht a

or unwind it more than 120 degrees (three notches) from the factory setti in the above pickup
setting.

Time Tests Q

With the tap block set for the Towest tap and the time dialffa 5 setting, apply five times tap
current to the relay.

Adjust the position of the drag magnet assembly to perating time as listed in Table 13.

TABLE

However, it would be preferable to a

0.92 seconds. The drag magnet assembly £ e approximately in the middle of its travel. The drag
magnet assembly is adjusted by loosening 0 screws securing it to the support structure. See

Figure 1. Moving the drag magnet to s @€ disk and shaft decreases the operating time and moving
the drag magnet away from the disk d sH@ft increases the operating time. The screws securing the
drag magnet assembly to the supp |1-.. ure must be tight before proceeding with other time checks.
MECHANICAL ADJUSTMENT

The disk does not have b the exact center of either air gap for the relay to perform correctly.
Should the disk not clear afll gafls, the following adjustment can be made.

1. Determine whic@ disk must be aligned to clear all gap surfaces by 0.010 inch,
e

2. Remove t t assembly by loosening the two screws securing it to the support structure.
The scrgWs ne ot be removed.

up pivot bearing set screw (1/16 inch hex wrench) slightly, so the upper pivot can
0 not remove the set screw from the support structure.

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

4
5. ply a slight downward finger pressure on the upper pivot and turn the jewel bearing screw, from
tRe underside of the support structure, to position the disk as determined in 1 above.

rn the jewel bearing screw 1/8 turn clockwise and tighten the upper pivot set screw to 2.5-3.5
ch pounds of torque.

~l,

Turn the jewel bearing screw 1/8 turn counterclockwise. This will lower the disk and shaft as-
sembly approximately 0.005 inch and permit proper end-play. The shaft must have 0.005-0.010 inch
of end-play.

14
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8. Tighten the jewel bearing set screw to 2.5-3.5 inch pounds of torque.
9. Rotate the disk througH the electromagnet gap. The disk should clear the gap surfaces by 4@}
inch and be within 0.005 inch flatness. If the disk is not within 0.005 inch flatness t @

should be replaced.
10. Reinstall the drag magnet assembly and check that the disk has at least 0.010 inch cl@
from the drag magnet assembly surfaces.

11. Tighten the drag magnet assembly mounting screws with 7-10 inch pounds of torque, after securely
seating the assembly and positioning it according to the Time Test above. L 4

HI-SEISMIC INSTANTANEQUS UNIT \%

1. Both contacts should close at the same time.

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

3. With the armature against the pole piece, the cross member of egtpring should be in a
horizontal plane and there should be at least 144" wipe on acts. Check this by
inserting a 0.010" feeler gage between front half of the sha pole with the armature held!

close. Contacts should close with feeler gage in place.
4. Since mechanical adjustments may affect the Seismic i i evel, it is advised that no
mechanical adjustments be made if seismic capability 1 oncern.

HI-SEISMIC TARGET AND SEAL-IN UNIT
Check 1 and 2 as described under Instantaneous Uni
To check the wipe of the seal-in unit, insert a ] feeler gage between the plastic residual

of the armature and the pole piece with the armaturelh losed. Contacts should close with feeler
gage in place. Since mechanical adjustments he Seismic Fragility Level, it is advised
that no mechanical adjustments be made if seij pabTlity is of concern.

aENEWAL PARTS

It is recommended that suffid’qg;“'a ities of renewal parts be carried in stock to enable the

I—.

prompt replacement of any that are roken or damaged.

When ordering renewal pa address the nearest Sales Office of the General Electric Company,
specify quantity required, na the part wanted, and the complete model number of the relay for
which the part is required.

Q>®
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FIGURE 3 (8042750 ) TYPE IFC778B RELAY, REMOVED FROM CASE, REAR VIEW
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MULTIPLES OF PICK UP SETTING

FIGURE 21 (0108B8974-0) 50 HERTZ TIME-CURRENT CHARACTERISTICS FOR RELAY TYPES IFC53A AND IFC53B
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MULTIPLES OF PICK UP SETTING

FIGURE 22 (0108B8975-0) 50 HERTZ TIME-CURRENT CHARACTERISTICS FOR RELAY TYPES IFC77A AND I[FC778
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